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Preface

Since 2002, the Swedish public health and veterinary sectors
have jointly published the Swedres-Svarm report on the moni-
toring of antibiotic resistance and antibiotic sales in human and
veterinary medicine, presenting data from humans, animals,
and food in a comparative analysis. This reflects decades of
proactive, interdisciplinary work to mitigate the effects of anti-
biotic resistance where Sweden has been in the lead, long
before the term One Health was coined.

The year 2020 has been unique due to the pandemic spread
of SARS-CoV-2. This has had a major impact on the preva-
lence of communicable disease in society, as well as in the
areas of antibiotic resistance and use. The national average
for antibiotic prescriptions in humans has decreased dramati-
cally, and in 2020 the long-term target of 250 prescriptions/
1 000 inhabitants per year was reached. There are several plau-
sible reasons for this, for example, changed behaviour, intro-
duced recommendations and restrictions, fewer health care
visits, reduced travel and migration, and necessary changes of
prioritisation within health care. The impact of the COVID-
19 pandemic is commented on in the summary and, where
relevant, in the separate sections. This is also described in an
In Focus-text directly after the summary.

The COVID-19 pandemic has also had a direct impact on
this report. Normally it is published in early June, but this
year the publication has been delayed till after the summer.

It is positive and reassuring that internationally there has
been a high level of activity regarding antimicrobial resistance
despite the COVID-19 pandemic. For example, the WHO has
published several documents concerning surveillance, including
documents on the inclusion of Candida spp. in the global anti-
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microbial resistance and use surveillance system (GLASS), on
estimating attributable mortality of antimicrobial resistance
in bloodstream infections, on national systems for monitor-
ing antimicrobial consumption in hospitals, and on the appli-
cation of genome sequencing for AMR surveillance. The Public
Health Agency of Sweden, as a WHO Collaborating Centre
for Antibiotic Resistance Containment, participates in the
implementation of GLASS.

On the veterinary side, there are also positive signs. A
decreasing trend in overall sales of antibiotics is noted at the
EU level, as reported by the European surveillance of veteri-
nary antimicrobial consumption. A decrease in sales at the
global level has also been reported by the World Organisation
for Animal Health, OIE. Some decreases in the occurrence
of antibiotic resistance among food-producing animals are
noted in a joint report by the ECDC and EFSA. Furthermore,
steps have been taken to initiate a network for surveillance of
antibiotic resistance in animal pathogens in Europe.

At the time when this preface is written, COVID-19 is
fortunately decreasing in Sweden, and successive adjustments
of the restrictions are planned. Several evaluations of the
pandemic and the pandemic responses have been initiated.
Suggested improvements from these will probably also influ-
ence the ways we work within the field of antibiotic resistance
as well as other fields within public health. It is important
to include, and emphasise the work against antibiotic resist-
ance in the continued discussions. Although not as dramatic
as COVID-19, antibiotic resistance also spreads globally and
causes an ever increasing burden of disease.

Ann Lindberg

Director General

National Veterinary Institute
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Sammanfattning/Summary

Sammanfattning

Under covid-19 pandemin har bide antibiotikaforsiljningen
och anmilningarna av antibiotikaresistenta bakterier hos minn-
iskor minskat. Det ses dven i annan rapportering av de flesta
anmilningspliktiga infektioner hos minniskor. I 6vervakningen
av resistensnivder bland kliniska isolat frin manniskor ses dire-
mot inte denna pédverkan, utan trenderna ir relativt opaver-
kade. Covid-19 pandemin har haft en omfattande piverkan
pa sambhillet och sjukvirden och dven pédverkat provtag-
ningen for resistenta bakterier, antalet virddillfillen, antalet
besok samt karaktiren pd besoken inom sjukvérden i stort.

Under en ling tid har Sverige haft en gynnsam situation
jimfort med minga andra linder nir det giller antibiotikare-
sistens hos bakterier frin ménniskor. Det liget kvarstir fort-
farande. En av anledningarna ir att vi har effektiva strategier
for att frimja en ansvarsfull anvindning av antibiotika och
begrinsa spridningen av antibiotikaresistens. Trots det goda
liget finns det problem med smittspridning och dkande anti-
biotikaresistens, vilket motiverar fortsatt férebyggande arbete.
Viktiga exempel idr de dterkommande utbrotten av vankomy-
cinresistenta enterokocker pé sjukhus och ett 6kande antal
véirdrelaterade kluster av ESBL-CARBA.

Antibiotikaforsiljningen inom humanmedicinen i Sverige
fortsatte minska under 2020, efter att stadigt ha pekat nedét
under de senaste artiondena. Foljsamheten till behandlings-
rekommendationer okar, dirmed minskar anvindningen av
bredspektrumantibiotika.

Inom veterinirmedicinen har antibiotikaférsiljningen mins-
kat kraftigt sedan mitten av ittiotalet for att de senare dren
ha stabiliserats pd en jimforelsevis 1ag nivd. Forekomsten
av resistens bland bakterier frin djur har generellt sett varit
stabilt lig. For vissa substanser och bakterier har forekom-
sten over tid till och med minskat. Ett sidant exempel ir
ESBL-bildande Escherichia coli hos slaktkyckling. Det finns
dock undantag, exempelvis har forekomsten av resistens mot
ampicillin, sulfonamider och trimetoprim ¢kat hos slump-
missigt utvalda E. coli hos sévil slaktkyckling som slaktgris.

Viktiga fynd 2020

* Den totala antibiotikaforsiljningen inom humanmedicin i
Sverige minskade med 13 procent jimfért med 2019, mitt i
DDD per 1000 invinare och dag.

Generellt ses en minskad forsiljning i alla delar av varden
mellan 2019 och 2020, vilket dr en effekt av pandemin med
covid-19.

Det nationella genomsnittet for antibiotikaforsiljning till
minniskor har minskat ytterligare och ligger nu under det

langsiktiga nationella mélet pd 250 recept per 1 000 invinare
och r.

¢ Andelen MRSA bland Staphylococcus aureus fran blododling
har 6kat till 2,3 procent, frin 1,8 procent 2019.

e Antalet virdrelaterade, mindre kluster av ESBL-CARBA
har 6kat, tre kluster 2020 jaimfort med ett 2019.

¢ I samband med pandemin har antalet fall minskat av all
anmilningspliktig antibiotikaresistens, utom pneumokocker
med nedsatt kinslighet for penicillin. Denna péverkan ses
diremot inte pa resistensnivier bland kliniska isolat frin
minniskor, utan trenderna ir relativt opaverkade.

e Forsiljningen av antibiotika for anvindning dll djur ér
stabilt 1ag och domineras av penicillin med smalt spektrum.

* MRSA ir ovanliga hos bide lantbrukets djur och sillskaps-
djur.

* Den minskade férekomsten av ESBL-bildande E. coli i prov
frin slaktkyckling som setts de senaste dren stabiliserades
under 2020.

* Bakterier som bildar ESBL-CARBA har inte konfirmerats
hos djur i Sverige.

Forsaljning av antibiotika

Antibiotikaforséljning inom humanmedicin

Den totala mingden antibiotika som sildes i Sverige minskade
med 13 procent under 2020 och ligger nu pa 9,7 DDD per
1 000 invénare och dag. I detta innefattas all antibiotika som salts
parecept till individer och pa rekvisition till olika vardinrittning-
ar och sirskilda boenden. Antibiotikaf6rsiljningen under 2020
paverkades stort av covid-19 pandemin och en minskad forsilj-
ning ses inom alla virdformer och framférallt 6ppenvérden.

Oppenvard

Antalet antibiotikarecept som himtades ut pd apotek mins-
kade pétagligt (17 procent) under 2020. Férsiljningen mins-
kade i samtliga &ldersgrupper, men mest bland de yngre,
jimfort med 2019. Minskningen var storst for antibio-
tika som ofta anvinds vid luftvigsinfektioner (28 procent).
Antalet recept per 1 000 invinare under 2020 var 237, vilket
innebir att det nationella mélet pa 250 recept per 1 000 invi-
nare och &r uppniddes under aret. Bland de 21 regionerna
lag forsiljningen i 19 regioner under 250-mélet under 2020.

Forsiljningen av antibiotika pd recept inom tandvirden
fortsatte att minska under 2020 och var 3,2 procent ligre dn
ar 2019. Sedan ér 2007 har antibiotikaférsiljningen inom
tandvirden minskat med hilften.

En tendens till 6kad forsiljning av antibiotika via digitala
vardgivare ses under 2020.

Sjukhus och andra vardformer

Den totala forsiljningen av antibiotika pa rekvisition till vérd-
inrdttningar sjonk tll 1,36 DDD per 1 000 invinare och dag
under 2020 och minskade dirmed med 4 procent frin 2019.
Antibiotikaforsiljningen till akutsjukhusen har minskat mitt
i DDD per 100 virddagar och ligger kvar pd samma nivé som
2019 mitt i DDD per 100 vardtillfillen.

Den totala forsiljningen pd slutenvirdsrekvisition och
uppdelat pé forsiljning till akutsjukhus minskade framfor-
allt bland betalaktamaskinsliga och -resistenta penicilliner
(JO1CE och JO1CF). Dessa fortsitter trots detta att vara
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bland de storsta antibiotikaklasserna. Forsiljningen av cefa-
losporiner och kombinationer av penicilliner har fortsatt att
oka till akutsjukhus. Anvindningen av bredspektrumpreparat
— cefalosporiner (JO1DB-DE), karbapenemer (JO1DH), fluoro-
kinoloner (JOIMA) och piperacillin-tazobactam (JO1CRO5)
— visar stora regionala variationer. Aven andelen penicilliner,
mitt i DDD, varierar stort mellan regionerna.

Antibiotikaforsaljning inom veterindrmedicin

Statistiken f6r 1980-2019 har uppdaterats avseende miangden
aktiv substans bensylpenicillin. En faktor som anvinds vid
berikning har indrats och det resulterar i generellt nigot
lagre siffror 4n vad som tidigare publicerats.

Den rapporterade forsiljningen av antibiotika for djur upp-
gick 2020 dll 9 306 kilogram, varav 53 procent var penicillin
med smalt spektrum. Motsvarande virden fér 2011 var 12 220
kilogram och 52 procent.

Den totala forsiljningen av antibiotika fér djur har minskat
med 6ver tvd tredjedelar sedan 1986 di anvindningen av dll-
vixtbefrimjande antibiotika upphorde, korrigerat for att anta-
let av vissa djurarter har forindrats 6ver tid. Under 90-talet
minskade anvindningen av antibiotika som likemedel till hela
djurgrupper, och under det senaste decenniet ses ocksi en mins-
kad anvindning av antibiotika f6r behandling av enstaka djur.

Jamforelse av forséljning
inom human- och veterindrmedicin

Under 2020 saldes 54,0 ton antibiotika for behandling av
minniskor och 9,1 ton f6r behandling av djur (inkluderar inte
produkter f6r intramammiirt eller intrauterint bruk). Uttryckt
i relation till kroppsvikt (milligram aktiv substans per skat-
tad kilogram biomassa) var férsiljningen 79,8 milligram per
kilogram for ménniskor och 11,9 milligram per kilogram for
djur. Forsiljning inom humanmedicin dominerade for alla
inkluderade antibiotikaklasser utom for aminoglykosider.

Anmélningspliktig resistens

ESBL-bildande Enterobacterales
(tidigare Enterobacteriaceae)

ESBL-bildande Enterobacterales (tidigare Enterobacteriaceae)
hos minniskor har varit anmilningspliktigt sedan 2007. Det
ar den vanligaste av de anmilningspliktiga resistenstyperna.

Resultat 2020, Enterobacterales
(tidigare Enterobacteriaceae) med ESBL

* Antal rapporterade fall: 8 230 (foregdende &r 10 717), rela-
tiv fordndring: 23 procent minskning.

* Antal fall med blodférgiftning: 727 (féregiende ar 835),
relativ férindring: 13 procent minskning.

* Som tidigare dr var E. coli den vanligaste arten, 87 procent,
foljt av Klebsiella pneumoniae, 9 procent.

Resultat 2020, Enterobacterales
(tidigare Enterobacteriaceae) med ESBL-CARBA

* Antal rapporterade fall: 128 (foregiende &r 201), relativ
fordndring: 36 procent minskning.
¢ Antal fall med blodférgiftning: 11 (féregdende &r 6).

e Antal virdrelaterade kluster av ESBL-CARBA har okat, tre
mindre kluster 2020 jaimfort med ett 2019.

e Aven bland Enterobacterales (tidigare Enterobacteriaceae)
med ESBL-CARBA var E. coli den vanligaste arten, 61
procent, foljt av K. pneumoniae, 26 procent.

Bakterier som bildar ESBL ir inte anmilningspliktiga vid
fynd hos djur. Sddana bakterier ir ovanliga hos djur i Sverige.
Tidigare var forekomsten hos slaktkyckling hog men den
har minskat under senare dr. Under 2020 underséktes fore-
komsten av ESBL-bildande E. coli i tarm- och kéttprov frin
slaktkyckling samt i tarmprov frén kalkon med selektiva meto-
der. Sidana bakterier hittades i 3 respektive 0 procent av tarm-
proven frin slaktkyckling respektive kalkon och i 2 procent
av kycklingkottsproven med svenskt ursprung. Bakterier som
bildar ESBL-CARBA har inte konfirmerats hos djur i Sverige.

Staphylococcus aureus resistenta mot meticillin (MRSA)

Sambhillsforvirvad smitta ir sedan linge den vanligaste typen
hos minniskor smittade med MRSA i Sverige, med tvi tredje-
delar av fallen. Frin 2015 rapporteras familje-/hushallssmitta
och samhillsforvirvad smitta separat. Familje-/hushallssmitta
och samhillsforvirvad smitta utgjorde vardera 32 procent av

fallen.

Resultat 2020

* Antal rapporterade fall: 3 112 (foregdende ér 3 858), relativ
forindring: 19 procent minskning.

¢ Antal fall med blodférgiftning: 98 (foregdende &r 72), rela-
tiv fordndring: 36 procent 6kning.

* Andelen MRSA bland S. aureus frin blododling har ékat
till 2,3 procent, frin 1,8 procent 2019.

Forekomsten av MRSA hos djur i Sverige ir fortfarande lag,
vilket begrinsar risken for spridning till minniskor. Under
dret isolerades MRSA sporadiskt frin djurslagen hund, hist
och katt. Hos hundar och katter dominerar samma typer av
MRSA som hos minniskor, vilket tyder pd att méinniskor dr
smittkillan. Hos histar rapporterades under dret 27 fall av
MRSA, vilket dr en tredubbling jimfoért med den tidigare
hogsta noteringen, 9 fall ar 2014. Delvis forklaras 6kningen
av MRSA-utbrott pd tvd histsjukhus, totalt 18 fall. Det ena
utbrottet, 7 fall, var av den hittills vanligaste varianten, spa-
typ t011, tllhérande lantbruksdjurstypen MRSA CC398.
Det andra utbrottet, 11 fall, var av spa-typ t1971 som forsta
gingen konstaterades hos histar i Sverige 2019 (1 fall).

Staphylococcus pseudintermedius
resistenta mot meticillin (MRSP)
Under 2020 var antalet anmailda fall av meticillinresistenta
Staphylococcus pseudintermedius (MRSP) hos djur pi samma
nivd som de senaste dren. Totalt anmildes 49 fall av MRSP tll
Jordbruksverket, varav isolat frin 47 hundar fanns dllgingliga
for vidare undersokning. De forsta dren efter att MRSP hade
hittats hos djur i Sverige var i princip alla fall av en viss sekvens-
typ (ST71). Numera forekommer flera olika sekvenstyper.
MRSP ir inte anmilningspliktig vid férekomst hos miann-
iskor.



Streptococcus pneumoniae
med nedsatt kanslighet for penicillin (PNSP)

Resultat 2020

* Antal rapporterade fall: 112 (foregiende &r 118), relativ
forindring: 5 procent minskning.
* Antal fall med blodforgiftning: 4 (foregdende ér 9).

Enterococcus faecium och
Enterococcus faecalis resistenta mot vankomycin (VRE)

Resultat 2020

* Totalt antal rapporterade fall: 79 (foregiende ar 232), rela-
tiv fordndring: 66 procent minskning.

* Antal rapporterade fall av E. faecium med vankomycin-
resistens: 77 (foregdende ar 221), relativ forindring: 65
procent minskning.

* Antal rapporterade fall av E. faecalis med vankomycinresis-
tens: 4 (foregdende ar 11).

* T4 fall rapporterades med bide E. faeccium och E. faecalis.

¢ Antal fall med blodférgiftning: 4 (foregdende &r 10).

e Atta sjukhusrelaterade smittspridningar rapporterades under
dret med 2-7 fall vardera. Ar 2019 rapporterades 22 sjuk-
husrelaterade smittspridningar.

Under 2020 undersoktes forekomsten av VRE i tarmprov
frin slaktkyckling med selektiva metoder. Sddana bakterier
hittades i 6 procent av proven. Dirmed fortsitter den minsk-
ning i forekomsten av VRE hos slaktkyckling som setts sedan
2005. Alla isolat tillhorde den klon av E. faeccium med vanA
som ir vanligast bland VRE frén slaktkyckling i Sverige.

Resistens hos zoonotiska smittamnen

Salmonella dr ovanligt hos djur i Sverige och isolerade stam-
mar ir oftast kinsliga for antibiotika. Resistens mot anti-
biotikagruppen fluorokinoloner ir ovanlig. Fér Salmonella-
arter var resistensen bland faeces-isolat frin minniskor hogst
mot fluorokinoloner, 20 procent. Ingen resistens mot mero-
penem rapporterades. Salmonellaisolat frin invasiva infektio-
ner hos ménniskor dr mycket mer resistenta 4n isolat fran djur
i Sverige. Detta beror troligen pi att en stor andel av fallen
hos ménniskor ir smittade utomlands.

Campylobacter-stammar frin djur i Sverige ir oftast kins-
liga for relevanta antibiotika och exempelvis ir resistens mot
erytromycin mycket ovanligt. Hos Campylobacter jejuni frin
minniskor var resistensen mot ciprofloxacin 43 procent och
mot tetracyklin 24 procent 2020. En procent var resistenta
mot erytromycin.

Vanligtvis behandlas inte infektioner som orsakas av Salmo-
nella eller Campylobacter med antibiotika, varken hos ménn-
iskor eller hos djur. Hos minniskor resistensbestims dirfor
endast en liten andel av isolaten, varav de flesta giller allvarliga
infektioner. Se vidare avsnittet "Comparative analysis” och
”Antibiotic resistance in humans” for respektive bakterie.
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Resistens hos kliniska isolat fran manniskor

Alla data for dessa sammanstillningar samlas in automatise-
rat via Svebar, ett samarbete mellan de kliniska mikrobiolo-
giska laboratorierna och Folkhilsomyndigheten.

* Escherichia coli: Resistens hos blodisolat mot ceftazidim och
cefotaxim var 6-8 procent. Antalet anmilningar av E. coli
ESBL frin blod 2020 var 601. Resistens mot ciprofloxacin
ir nu 14 respektive 11 procent hos isolat frin blod respek-
tive urin, ett observandum vid val av empirisk behandling
av febril urinvigsinfektion.

* Vid édlders- och konsfordelning av resultat for E. coli frin
urin ses vissa skillnader mellan grupperna. Speciellt tydligt
ir den hoga ciprofloxacinresistensen (16-20 procent) hos
min, 20 ir och ildre.

Klebsiella pneumoniae: Resistens hos blodisolat mot cefo-

taxim och ceftazidim var 6-7 procent. Antalet anmilningar

av K. pneumoniae ESBL frin blod 2020 var 104. Liksom
for E. coli dr resistensen mot ciprofloxacin nu relativt hog,

10 respektive 8 procent hos isolat frin blod och urin, ett

observandum vid val av empirisk behandling av febril urin-

vigsinfektion.

e Staphylococcus aureus: Resistens mot cefoxitin (som indi-
kerar MRSA) hos isolat frin blod och prover frin hud-
och mjukdelar var 2,3 procent respektive 2,2 procent.
Antalet anmilningar av MRSA frén blod 2020 var 98.

* Enterococcus faecalis och Enterococcus faecium: Vanko-

mycinresistensen hos isolat frin blod ir fortsatt lag (0

respektive 0,3 procent) och for hoggradig aminoglykosid-

resistens ses en fortsatt minskning.

Clostridioides difficile: Incidensen har minskat med 9 procent

frén 2016 tll 2020, och ér nu 60 fall per 100 000 invénare

och 4r. Antibiotikaresistens har inte undersokts 2020.

Resistens hos kliniska isolat fran djur

Bakterier som orsakar sjukdom hos djur ir fortfarande oftast
kinsliga for de antibiotika som vanligen anviinds. Till exem-
pel dr bakterier som orsakar luftvigsinfektioner hos lantbru-
kets djur och histar generellt kinsliga f6r bensylpenicillin.
Penicillinresistens ir diremot vanligt hos Staphylococcus pseu-
dintermedius frdn hundar och férekommer hos S. aureus frin
histar och S. felis fran katter. Resistens hos E. coli frin olika
djurslag forekommer ocksd och ir vanligast hos isolat frin
trickprover frin unga kalvar och grisar. Resistensundersokning
ir motiverat for val av laimpligt antibiotikum vid behandling,
sarskilt for stafylokocker, E. coli och Brachyspira spp.

Indikatorbakterier fran friska djur

Resistens hos E. coli i tarmfloran hos friska djur kan anvindas
som indikator for utbredningen av antibiotikaresistens hos
bakteriefloran i en djurpopulation och indirekt som indikator
pa omfattningen av antibiotikaanvindning till djuren.

I Sverige ir forekomsten av resistens hos dessa indikator-
bakterier 14g hos de flesta undersokta djurslag och situatio-
nen 4r gynnsam ur ett internationellt perspektiv.
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Summary

During the COVID-19 pandemic, both antibiotic sales and
mandatory reported antibiotic resistance in humans have
decreased. This is also seen in most Swedish reports of noti-
fiable infectious diseases in humans. In contrast, the resist-
ance levels among clinical isolates from humans in general
have followed previous trends and do not seem to have been
especially affected by the pandemic. The extensive impact of
the COVID-19 pandemic on society and health care has also
affected the sampling for resistant bacteria, the number of
hospital admissions, the number of visits as well as the type
of visits to health care facilities in general.

The situation in Sweden regarding antibiotic resistance in
bacteria from humans has been, and still is, favourable from an
international perspective. One contributing factor is that our
strategies to promote the responsible use of antibiotics and to
limit the spread of antibiotic resistance are effective. Despite
our relatively good situation, there are problems with cross
infection and increasing antibiotic resistance, which calls for
continued efforts in preventive work. Important examples are
the recurrent outbreaks of vancomycin-resistant enterococci
in hospitals, and an increasing number of health care related
clusters of ESBL ., ;.-

The reduction of antibiotic sales for humans continued
in 2020, after several years of decreasing trends. Compliance
with treatment recommendations is increasing, thus decreas-
ing the use of broad-spectrum antibiotics.

In veterinary medicine, sales of antibiotics have decreased
markedly since the mid 80s. During the last years, sales
seem to have stabilised at a comparatively low level. The
occurrence of resistance among bacteria from animals has
generally been stable at low or moderate levels. For some
substances and in some bacteria the occurrence of resis-
tance is even declining. One example of this is the occurrence
of ESBL producing Escherichia coli among broilers that has
declined significantly. There are however exceptions, and for
example resistance to ampicillin, sulphonamides, and trim-
ethoprim has increased in indicator E. co/i from both broilers
and pigs.

Key findings 2020

* The total sales of antibiotics for humans in Sweden decreased

by 13% in 2020 compared to 2019, as measured in DDD

per 1 000 inhabitants per day.

Opverall, there are substantial reductions in sales of antibi-

otics in all care sectors between 2019 and 2020, which can

be put in relation to the COVID-19 pandemic.

* The national average for antibiotic prescriptions to humans
has decreased further and in 2020 the long-term target
of 250 prescriptions per 1 000 inhabitants per year was
reached nationally.

* The proportion of MRSA among Staphylococcus aureus
isolated from blood has increased to 2.3%, compared to
1.8% 2019.

* There was an increasing number of health care-related,
smaller clusters of ESBL, from one in 2019 to three
in 2020.

CARBA?

* Inrelation to the pandemic, all mandatory reported antibi-
otic resistance, except pneumococci with decreased suscep-
tibility to penicillin, has decreased. This is not seen for
resistance levels among clinical isolates, where trends are
relatively unaffected.

Sales of antibiotics for animals are stable at a low level and

are dominated by narrow-spectrum penicillin.

* MRSA is uncommon among both farm and companion
animals.

* The decreased occurrence of ESBL-producing E. co/i in
samples from broilers that has been seen in the latest years
was stabilised in 2020.

* ESBL, gy

in animals in Sweden.

-producing bacteria have not been confirmed

Sales of antibiotics

Sales of antibiotics for humans

The total sales of antibiotics for humans in Sweden were
13% lower in 2020 and are now 9.7 DDD per 1 000 inhabit-
ants per day. This figure encompasses all antibiotics sold on
prescription to individuals and all antibiotics sold to hospi-
tals and other health care facilities. The sales of antibiotics in
2020 were largely affected by the COVID-19 pandemic and a
decrease in sales was seen in all health care sectors, especially
in outpatient care.

Outpatient care

The sales of prescriptions dispensed at pharmacies in Sweden
decreased by 17% in 2020. The sales decreased in all age
groups compared to 2019, but the decrease was most notice-
able among children. The most substantial decrease was
seen among antibiotics commonly used to treat respiratory
tract infections (28%). The national average number of sales
in prescriptions per 1 000 inhabitants per year was 237 in
2020, which means that the national long-term target of
250 prescriptions per 1 000 inhabitants per year was reached
nationally and in 19 out of 21 regions in 2020.

The sales of antibiotics in dentistry continued to decrease
in 2020 by an additional 3.2%, compared with 2019. Since
2007, the sales in dentistry have been reduced by half.

A tendency for increased sales of antibiotics prescribed by
digital care providers was seen in 2020.

Hospitals and other health and social care facilities

In 2020, the sales of antibiotics on requisition decreased to
1.36 DDD per 1 000 inhabitants per day, a decrease of 4.1%
compared with 2019. This includes all antibiotics sold to
hospitals, other healthcare facilities and some nursing homes.
The sales to acute care hospitals decreased compared to 2019,
as measured in DDD per 100 admissions, but remained at the
same level as in 2019 as measured in DDD per 100 patient-
days.

The sales of antibiotics in hospital care in total and to
acute care hospitals decreased, especially among beta-lacta-
mase sensitive and resistant penicillins (JO1CE and JO1CF).
Despite the decrease, these classes are still among the most
sold. The sales of cephalosporins and combinations of peni-



cillins to acute care hospitals have continued to increase. The
use of broad-spectrum antibiotics — cephalosporins, carbap-
enems, fluoroquinolones and piperacillin-tazobactam — shows
large regional variations in terms of which substances are
used. The relative use of penicillins measured in DDD also
varies between the regions.

Sales of antibiotics for animals

Data for procaine benzylpenicillins from 1980 to 2019 have
been recalculated following a change in a factor used for
the calculation of active substance. As a result, the figures are
generally somewhat lower than what have been published in
previous years.

In 2020, reported sales of antibiotics for animals were
9306 kg, of which 54% were penicillins with narrow spec-
trum. The corresponding figures for 2011 were 12 220 kg and
52%, respectively.

Since the withdrawal of growth-promoting antibiotics
from the Swedish market in 1986, the total sales of antibiotics
have decreased by more than two thirds when corrected for
population sizes over time. During the 1990s, sales of veteri-
nary products for medication of groups of animals decreased,
and in the past decade there has also been a decrease in sales
of products for use in individual animals.

Comparing sales of antibiotics
in human and veterinary medicine

In 2020, a total of 54.0 tonnes of antibiotics were sold for
human use and 9.1 tonnes were sold for animal use (excluding
products for intramammary or intrauterine use). Measured as
milligrams of active substance per kilogram biomass, the sales
were 79.8 and 11.9 milligrams per kilogram, respectively.
Antibiotic sales for humans still dominate for all included
classes of antibiotics except for aminoglycosides.

Notifiable resistance

ESBL-producing Enterobacterales
(previously Enterobacteriaceae)

ESBL-producing Enterobacterales (previously Enterobacteria-
ceae) in humans has been subject to mandatory notification
since 2007. It is the most common one of the antibiotic resist-
ance types for which notification is required.

Results 2020, Enterobacterales
(previously Enterobacteriaceae) with ESBL

* Number of reported cases: 8 230 (previous year 10 717),
relative change —23%.

* Number of bloodstream infections: 727 (previous year 835),
relative change —13%.

* As in previous years, Escherichia coli was the most common
species, (87%), followed by Klebsiella pneumoniae, (9%).

Results 2020, Enterobacterales

(previously Enterobacteriaceae) with ESBL .,

* Number of reported cases: 128 (previous year 201), relative
change —36%.
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* Number of bloodstream infections: 11 (previous year 6).

e The number of health care related, clusters of ESBL,
increased, from one in 2019 to three in 2020.

* Among Enterobacterales (previously Enterobacteriaceae)
with ESBL ., ..., E. coli was the most common species, (61%)
followed by Klebsiella pneumoniae (26%).

CARBA

ESBL-producing Enterobacterales (previously Enterobacteria-
ceae) are rare among animals in Sweden. Previously, the
occurrence in intestinal samples from broilers was high but
it has decreased in recent years. In 2020, the occurrence of
ESBL-producing E. coli in intestinal samples from broilers
and turkeys, as well as samples of broiler meat was investi-
gated with screening methods. Such bacteria were isolated
from 3% and 0% of the intestinal samples from broilers and
turkeys respectively, and 2% of the broiler meat samples of
Swedish origin.

ESBL s
animals in Sweden.

-producing bacteria were not confirmed in

Methicillin-resistant Staphylococcus aureus (MRSA)

Community-acquired infection has long been the most
common type in humans, with two-thirds of the cases. In
2015, community-acquired infection was divided into family/
household-related infection and community-acquired infec-
tion. Family/household-related infections and community-
acquired infections both accounted for 32% of the cases.

Results 2020

* Number of reported cases: 3 112 (previous year 3 858), rela-
tive change -19%.

* Number of bloodstream infections: 98 (previous year 72),
relative change +36%.

* The proportion of MRSA among Staphylococcus aureus
isolated from blood has increased to 2.3% in 2020, compared
to 1.8% in 2019.

The occurrence of MRSA in animals in Sweden is still low,
which limits the spread from animals to humans. MRSA was
found sporadically in horse, dog and cat. However, the number
of MRSA cases in horses was tripled in 2020, compared to
the previous highest figure of nine cases in 2014. The increase
could be explained by outbreaks in two equine hospitals with
a total of 18 cases. In companion animals, the same types of
MRSA as in humans dominate, indicating a human source
of MRSA in these animals. In horses, livestock-associated
MRSA clonal complex 398 used to be the most common, but
in 2020 spa-type t1971 dominated (14 of 27 cases). This vari-
ant is since 2019 a new finding in horses in Sweden.

Methicillin-resistant
Staphylococcus pseudintermedius (MRSP)

In 2020, the number of reported cases of methicillin-resistant
Staphylococcus pseudintermedius (MRSP) in animals was around
the same level as in previous years. In total 49 cases of MRSP
were notified to the Swedish Board of Agriculture, and isolates
from 47 cases from dogs were available for further investiga-
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tions. The epidemiology of MRSP is more diverse compared
to earlier years with several sequence types occurring.
MRSP in humans is not notifiable.

Streptococcus pneumoniae with
reduced susceptibility to penicillin (PNSP)
Results 2020

* Number of reported cases: 112 (previous year 118), relative
change —5%.
* Number of bloodstream infections: 4 (previous year 9).

Vancomycin-resistant enterococci (VRE)
Results 2020

* "Total number of reported cases: 79 (previous year 232), rela-
tive change —66%.

* Number of reported cases of E. faecium with vancomycin
resistance: 77 (previous year 221), relative change —65%.

* Number of reported cases of E. faecalis with vancomycin
resistance: 4 (previous year 11).

* There were two cases infected with both E. faecium and E.
faecalis.

* Number of bloodstream infections: 4 (previous year 10).

* Eight hospital-related outbreaks were reported during
the year with 2-7 cases each. In 2019, 22 hospital-related
outbreaks were reported.

In 2020, the occurrence of VRE in intestinal samples from
broilers was investigated with screening methods. Such
bacteria were isolated from 6% of the samples. This shows
that the decrease in occurrence of VRE among broilers in
Sweden since 2005 has continued. All of the isolates belonged
to the clone of E. faecium with vanA that is the most common
among VRE in broilers in Sweden.

Zoonotic pathogens

Salmonella is rare in animals in Sweden. Furthermore, only
a few of the incidents involve antibiotic-resistant strains.
Resistance to fluoroquinolones is rare. For Salmonella species
isolated from human faeces, the highest occurrence of resist-
ance was against fluoroquinolones, (20%). No resistance to
meropenem was reported. Isolates from human invasive infec-
tions with Salmonella are markedly more resistant, probably
due to the large proportion of cases acquired abroad.

Campylobacter from animals in Sweden are generally suscep-
tible to relevant antibiotics, and resistance to erythromycin,
for example, is most uncommon. In Campylobacter jejuni from
humans, resistance to ciprofloxacin was 43% and resistance
to tetracycline was 24% in 2020. One percent were resistant
to erythromycin.

Infections, either in humans or in animals, caused by
Salmonella and Campylobacter are usually not treated with
antibiotics. In humans, only a small proportion of the isolates
are tested for antibiotic susceptibility, most of which are
related to serious infections. See the “Comparative analysis”
section of each bacterium.

Human clinical isolates

All data for these compilations are collected automatically via
Svebar, a collaboration between the clinical microbiological
laboratories and the Public Health Agency.

e Escherichia coli: Resistance in blood isolates to ceftazidime
and cefotaxime was 6-8%. The number of reported E. coli
ESBL from blood was 601 cases in 2020. Resistance to
ciprofloxacin is now 14% and 11%, respectively, in isolates
from blood and urine. This needs to be noted when choos-
ing empirical treatment for febrile urinary tract infection.

® When E. coli from urine are age and gender distributed, some
differences in resistance are seen. Most prominent is the high
ciprofloxacin resistance (16-20%) seen among men 20 years
and older.

Klebsiella pnewmoniae: resistance in blood isolates to cefo-
taxime and ceftazidime was 6-7%. The number of reported
K. pneumoniae ESBL from blood was 104 in 2020. As for
E. coli, resistance to ciprofloxacin is now relatively high,
8-10% in isolates from urine and blood.

Staphylococcus aureus: Resistance to cefoxitin (which is indica-
tive of MRSA) in isolates from blood and samples from
skin and soft tissue was 2.3% and 2.2% respectively. The
number of reported MRSA from blood was 98 in 2020.

Enterococcus faecalis and Enterococcus faecium: Vancomycin
resistance in isolates from blood remains low (0% and 0.3 %,
respectively) and the high-lewel aminoglycoside resistance

has decreased.

Clostridioides difficile: The incidence has decreased by 9%
from 2016 to 2020 (60 cases per 100 000 inhabitants). No
isolates were tested for antibiotic resistance.

Animal clinical isolates

Bacteria causing clinical disease in animals are mostly suscep-
tible to antibiotics relevant for treatment. Respiratory patho-
gens from farm animals and horses are generally suscepti-
ble to bensylpenicillin, but penicillin resistance is common
in Staphylococcus pseudintermedius from dogs and occurs in S.
aureus from horses and S. felis from cats. Resistance in E. coli
occurs in all animals but is most prominent in enteric isolates
from young calves and pigs. Susceptibility testing for guid-
ance in antibiotic therapy is warranted, especially for staphy-
lococci, E. coli, and Brachyspira spp.

Indicator bacteria from healthy animals

Antibiotic resistance in E. co/i from the intestinal flora of
healthy animals serves as an indicator for the presence of
resistance in an animal population. The prevalence of acquired
resistance in such commensal bacteria also indirectly indicates
the magnitude of the selective pressure from the use of anti-
biotics in an animal population. The prevalence of resistance
in indicator bacteria from animals in Sweden is low, and the
situation is favourable in an international perspective.



Effects of the COVID-19 pandemic

In 2020 the COVID-19 pandemic appeared in Sweden
in two waves, starting in March and October respec-
tively. There were approximately 455 000 cases noti-
fied during the year but the actual number of individu-
als infected with COVID-19 was, due to limited testing
capacity in the spring, not identified and estimated to
be much higher than what was reported. 4 200 indi-
viduals required intensive care, and 9 800 died within
30 days after having being diagnosed with COVID-
19. The pandemic, and the actions to handle and
counteract it, have of course had enormous impact
on the whole society, and especially on public health
and the health care sector. Here we summarise and
discuss these effects, and some factors contributing
to them. This is also commented on, where relevant,
in each separate section of the report. Additional
analyses of effects on health care, infections, and anti-
biotic consumption will be carried out.

Effect on human medicine
Findings related to the pandemic

The total sales of antibiotics decreased by 13% in 2020
compared to 2019, as measured in DDD per 1 000 inhab-
itants per day.

* The most substantial decrease was seen among antibi-
otics commonly used to treat respiratory tract infections
(28%), and for children 0-4 years old.

e Opverall, there are substantial reductions in sales of anti-
biotics in all healthcare sectors between 2019 and 2020.

* The national average for antibiotic prescriptions to
humans has decreased further, and in 2020 the long-
term target of 250 prescriptions per 1 000 inhabitants
per year was reached nationally.

¢ All mandatory reported antibiotic resistance patho-
gens, except pneumococci with decreased susceptibility
to penicillin, have decreased. A corresponding decrease
is however not seen for resistance levels among clinical
isolates, where trends are relatively unaffected.

e The total number of cultures from blood, urine, naso-
pharynx, and throat decreased by 12% between 2019
and 2020. For blood cultures the decrease was 2%, for
urine cultures 6%, for nasopharyngeal cultures 28%
and for throat cultures 34%.
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Factors affecting data

Recommendations issued to reduce the spread of COVID-
19 have resulted in changed behaviour in the general
population, which in turn has led to a reduced spread of
other communicable diseases as well. Also health care
seeking behaviour appears to have been affected. Further,
the management of the COVID-19-pandemic has forced
health care to reprioritise resources, leading to, for exam-
ple, cancelling or postponing some planned health care
visits and elective surgery.

Changes in incidence of communicable diseases

The incidence has decreased for most of the surveyed
communicable diseases. Both respiratory infections, like
influenza and respiratory syncytial virus infections, and
directly travel related infections, such as Salmonella and
ESBL ., have been markedly affected and decreased
substantially during 2020 as compared to prior years.

Changes in health care consumption

There were fewer visits in outpatient care and less elec-
tive surgery performed during 2020 compared to 2019
(SALAR, 2020).

In addition there were fewer hospital admissions in
2020. The number of patient-days was at the same level as
in 2019. For further information on treatment in hospital
care in relation to the COVID-19 pandemic, please visit
the website of the National Board of Health and Welfare.

In April 2020 acute care visits decreased by 30%
compared to the same month last year. In June the acute
care visits were 15% fewer. Visits in outpatient care
decreased by 36% during January to May 2020, compared
to the same five months in 2019 (SALAR, 2020).

A survey regarding the influence of the pandemic on
visits to health care during spring 2020 showed that one
out of five people did not seek health care even if needed
or had cancelled a planned visit (Public Health Agency,
2020).
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Effect on veterinary medicine
Although primarily a human pandemic, COVID-19 has

also had both direct and indirect consequences for animal
health and veterinary medicine. One direct effect on
animal health was the spread of SARS-CoV-2 among
minks. During the autumn of 2020 active surveillance
of the occurrence of the virus at mink farms in Sweden
was performed and antibodies were detected in many of
the samples (SVA, 2021). There was also a great demand
for information regarding SARS-CoV-2 in other animals
and the potential for spread of the virus from humans
to animals and vice versa. Examples of indirect conse-
quences are shortage of both personnel and consumables,
in all parts of the veterinary and food sector. However,
the effects of these are difficult to estimate. Especially
this soon after the outbreak of the pandemic.

The consequences with a direct impact on SVA are
however easier to evaluate. One of these is that the impact
on human healthcare triggered the diagnostic depart-
ment at SVA to initiate changes in order to be able to
analyse samples from humans for SARS-CoV-2. During
the year, SVA performed such analyses for some regions
in Sweden and over 160 000 samples were analysed. This,
together with additional workload due to outbreaks of
both avian influenza and Salmonella Choleraesuis among
animals in Sweden put a lot of pressure on the laboratory
capacities at SVA. All in all, this forced down prioritisa-
tion of other, less acute, analyses. However, the analyses
necessary for the Svarm part could in fact be performed.
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presented in this report is the number of dogs in Sweden.
The latest estimate of number of dogs is from 2017, and
population growth thereafter has been estimated based
on rate of change since the previous estimate in 2012.
The overall opinion as reported by Swedish media is that
there has been a dramatic increase not just in an interest
in dog ownership but also in de facto sales of dogs during
the COVID-19 pandemic. The population estimate for
2020 used for the analyses in the report does not reflect
that, and it is possible that the number of packages per
1000 individuals for 2020 given in the report is an over-
estimate.

National Veterinary Institute (SVA). 2020, Surveillance of infectious diseases in animals and humans in Sweden, Uppsala, Sweden. SVA:s rapportserie

68 1654-7098.

Public Health Agency. 2020, Fact sheet on concerns of the situation in the health care sector. In Swedish.
www.folkhalsomyndigheten.se/contentassets/4b2b9c2fe4784cb79bf30a6559d19b58/oro-inte-fa-vard-covid-19-pandemin-sarskilt-bland-aldre.pdf
Swedish Association of Local Authorities and Regions (SALAR). 2020, Report on the pandemic and the health care system. In Swedish.
www.icuregswe.org/globalassets/artiklar/pandemin_och_halso_och-sjukvarden.pdf



Guidance for readers

The Swedres-Svarm report is the result of a cooperation
between the Public Health Agency of Sweden and the National
Veterinary Institute with the aim to present data relating to
both humans and animals on the sales of antibiotics and on
antibiotic resistance in a joint report.

Data on occurrence of notifiable antibiotic resistance
in bacteria as well as data on resistance in zoonotic bacte-
ria and in bacteria from clinical submissions are presented.
Additionally, the report includes data on sales of antibiotics
and resistance in so called indicator bacteria from healthy
animals and from food of animal origin.

Data on resistance in bacteria from humans are mainly
obtained from clinical microbiology laboratories and in addi-
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tion via notifications from clinicians. They are compiled by
the Public Health Agency of Sweden in Swedres. In contrast,
data on animals and food, compiled by the National Veterinary
Institute, are from the national monitoring program in the
veterinary field Svarm. This program is specifically designed
to monitor resistance in bacteria from animals and food and
is organised and run at the National Veterinary Institute.
Data in the veterinary field also emanate from other sources,
such as the SvarmPat project and specific research projects.
For details on data sources see Background data, material,
methods and references.

Schematic view of antimicrobial sales and resistance monitored in Sweden 2020.

Resistance in bacteria from humans and sales for humans to the left and resistance in bacteria from animals and food and sales

for animals to the right.
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Embedded files in the
PDF-file version of the report

The data from many of the tables and figures in Swedres-
Svarm can be accessed from embedded Excel-files. To access
the embedded files, indicated with paperclips, we recommend
using Adobe Acrobat Reader.

Antibiotic sales

Antibacterials for systemic use in humans are indexed as JO1
in the Anatomical Therapeutic Chemical classification system.
The JO1 group also includes the antiseptic substance methe-
namine, which is not an antibiotic and is not a driver of
antibiotic resistance. Throughout this report, methenamine is
excluded whenever antibiotics are referred to or presented as
a group.

Comparison of sales of antibiotics between regions and to
the elderly over time is complicated by the fact that there are
differences in how drugs are distributed to residents in nurs-
ing homes. In Sweden, most people living in nursing homes
still get their medication by prescription, whereby data are
included in outpatient sales. However, there are also nursing
homes where medicines are bought by the facility and then
dispensed to the residents. These sales are included in hospi-
tal care data. Since routines differ between regions and over
time, the estimation of antibiotic use to elderly people is not
entirely reliable.

Wherever sales of antibiotics to a certain group of people
are displayed (children 0-6 years, women 15-79 years, inhab-
itants in a region), the denominator is the total number of
individuals in the same group.

In this report the term ‘outpatient care’ includes all anti-
biotic sales on prescription to individuals. ‘Hospital care’
includes sales of antibiotics to hospitals, nursing homes and
other health and social care facilities. Since national data on
antibiotic sales to hospitals in Sweden are combined with
sales to some nursing homes and other facilities, the figures
are not suitable for evaluation of antibiotic use in hospital care.
Therefore, data on sales exclusively to acute care hospitals
have been provided by pharmacists in local Strama groups in
all regions.

Treatment recommendations are adopted locally by the
regional Drug and Therapeutics Committee and therefore
the prescribed daily doses for certain indications can vary
between regions. This should be kept in mind as it may affect
comparisons.

Antibiotic resistance

Swedres - Humans

Most of the data on resistance in Swedres is derived from
routine diagnostic samples sent for testing at clinical labo-
ratories. The results are mostly presented as proportion of
resistance in tables or graphs. The methods used for antibiotic
susceptibility testing, whether MIC determination or disk
diffusion method, are standardised by European Committee
on Antimicrobial Susceptibility Testing (EUCAST) and avail-
able online at www.eucast.org. The methods and breakpoints
routinely used in Sweden are available at www.nordicast.org.
EUCAST also presents yearly updated interpretative crite-
ria for clinical use in human medicine, i.e. clinical break-
points, also available at www.eucast.org. In Swedres, only
MIC results for Clostridioides difficile were interpreted using
ECOFFs.

Svarm - Animals and food

Data on resistance in Svarm are from MIC determinations
performed at the National Veterinary Institute using broth
microdilution following the standards of the Clinical and
Laboratory Standards Institute (CLSI, 2018). Results for
isolates of zoonotic and indicator bacteria are interpreted
according to ECOFFs from EUCAST (www.eucast.org).
Clinical isolates from animals are classified by ECOFFs when
such values are available. Interpretive criteria used are given
in the section Materials and methods resistance in bacteria
from animals.

ECOFTFs classify isolates with acquired reduced suscepti-
bility as non-wild type. In Svarm, non-wild type isolates are
called “resistant”. This classification is relevant for monitor-
ing purposes, but it should be understood that resistance
defined in this manner not always implies clinical resistance.

Since the first report from Svarm, some interpretive crite-
ria (ECOFFs) have been changed by EUCAST. To facilitate
comparisons when retrospect data are presented, levels of
resistance have been recalculated using current interpretive
criteria if not otherwise stated.



Indicator bacteria in animals

In Svarm, Escherichia coli, Enterococcus faecalis and E. faecium
serve as indicators for presence of antibiotic resistance in
the enteric flora of healthy animals and in the flora contami-
nating food. The prevalence of acquired resistance in such
commensal bacteria in animals indicates the magnitude of
the selective pressure from use of antibiotics in an animal
population. Most bacteria of the enteric flora are unlikely to
cause disease, but they can be reservoirs for resistance genes
that can spread to bacteria that cause infections in animals or
humans. Prevalence of resistance in indicator bacteria contam-
inating meat indicates the magnitude of the potential human
exposure to such reservoirs in food producing animals.

Presentation of MIC
distributions in bacteria from animals

Results from MIC determinations in Svarm are presented as
distributions of MICs in tables of a uniform design as below.
Distributions are given as percentages of isolates tested. In
the tables, white fields denote range of dilutions tested for
each antibiotic and vertical bold lines indicate cut-off values
used to define resistance.

Example of a table with MIC distributions.

SWEDRES|SVARM 2020

The percentage of isolates with a certain MIC of an antibiotic
is given in the corresponding white field. For MICs above
the range tested of an antibiotic (>X mg/L) the percentage is
given in the field closest to the range, i.e. in the first shaded
field to the right of the tested range. For MICs equal to or
lower than the lowest concentration tested for an antibiotic
(€Y mg/L) the percentage is given as the lowest tested con-
centration, i.e. in the first white field of the tested range.

Multidrug resistance

The terms multidrug resistance (MDR), multiresistance and
multiresistant are in Svarm used for isolates with phenotypi-
cally identified acquired resistance to three or more antibiot-
ic classes. This implies, for example, that resistance to cipro-
floxacin, enrofloxacin and nalidixic acid represents resistance
to one class of antibiotics.

Anibiotic Resistance Distribution (%) of MICs (mg/L) \

(%) <0.06 0.12 0.25 0.5 1 2 4 8 16 32 64 >64 ‘
Ciprofloxacin 21 21.0 52.0 6.0 I 1.0 20.0 ‘
Erythromycin 0 93.0 4.0 3.0 I ‘
Tetracycline 2 75.0 22.0 1.0 I 1.0 1.0 ‘

Abbreviations of generic antibiotic names

When abbreviations for antibiotics were needed in tables or graphs the following were used.

Amp Ampicillin Ery Erythromycin
Azt Azithromycin FIf Florfenicol
Bac Bacitracin Fox Cefoxitin
Caz Ceftazidime Fus Fusidic acid
Cdr Cefadroxil Gen Gentamicin
Cer Ceftiofur Imp Imipenem
Cet Cephalothin Kan Kanamycin
Chl Chloramphenicol Lin Linezolid
Cip Ciprofloxacin Mec Mecillinam
Cli Clindamycin Mer Meropenem
Col Colistin Nal Nalidixic acid
Ctx Cefotaxime Nar Narasin

Enr Enrofloxacin Neo Neomycin

Nit Nitrofurantoin

Oxa Oxacillin

Pen Penicillin G

Ptz Piperacillin-Tazobactam
Rif Rifampicin

Str Streptomycin

Sul Sulphonamide

Tet Tetracycline

Tgc Tigecycline

Tmp Trimethoprim

Tsu Trimethoprim-sulphonamide
Tob Tobramycin

Van Vancomycin

17
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Abbreviations

AST
ATC
BSI
CDI
CPE
CSF
DDD
ECDC
ECOFF
EARS-Net
EMA

EPIS AMR-HAI

ESC
ESBL
ESBL,
ESBL,,

ESBL,, ;.
EUCAST
GAS

GBS
HLAR

MALDI-TOF MS

MDR
MIC
MLST
MRB
MRSA
MRSP
NordicAST
PHAS
PNSP
PVL
ResNet
RTI
spa
SSTI
ST
Strama
SVA
Svarm
Swedres
TB
UTI
VRE
XDR

Antimicrobial susceptibility testing

Anatomical therapeutic chemical classification system

Blood stream infection

Clostridioides difficile infection

Carbapenemase producing Enterobacterales (formerly Enterobacteriaceae)
Cerebrospinal fluid

Defined daily dose

European Centre for Disease Prevention and Control

Epidemiological cut-off value for non-susceptibility

European antimicrobial resistance surveillance network

The European Medicines Agency

Epidemic Intelligence Information System for Antimicrobial Resistance and
Healthcare-associated Infections

Extended spectrum cephalosporin

Extended spectrum beta-lactamase

Extended spectrum beta-lactamase, plasmid-mediated, inhibited by clavulanic acid (A = classical)
Extended spectrum beta-lactamase inhibited by cloxacillin, also called plasmid-mediated AmpC
(M = miscellaneous)

Extended spectrum beta-lactamase with activity against carbapenems
European Committee on Antimicrobial Susceptibility Testing

Streptococcus pyogenes (Group A streptococci)

Streptococcus agalactiae (Group B streptococci)

High-level aminoglycoside resistance (e.g. in Enterococcus)
Matrix-assisted-laser-desorption/ionization time-of-flight mass spectrometry
Multidrug resistance, i.e. phenotypic resistance to three or more antibiotic classes
Minimal inhibitory concentration

Multilocus sequence typing

Multi-resistant bacteria

Methicillin-resistant Staphylococcus aureus

Methicillin-resistant Staphylococcus pseudintermedius

Nordic Committee on Antimicrobial Susceptibility Testing

The Public Health Agency of Sweden

Penicillin non-susceptible Streptococcus pneumoniae

Panton-Valentine leukocidin

Webb application for Resistance surveillance and quality control programme
Respiratory tract infection

Staphylococcus aureus protein A gene

Skin and soft tissue infection

Sequence type

Swedish strategic programme against antibiotic resistance

Statens veterindrmedicinska anstalt (National veterinary institute)

Swedish veterinary antibiotic resistance monitoring programme

Swedish utilisation and resistance in human medicine

Tuberculosis

Urinary tract infection

Vancomycin-resistant enterococci

Extreme drug resistance (used for Mycobacterium tuberculosis)
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Sales of antibiotics for humans

The impact of the COVID-19 pandemic on antibiotic sales

The changes in antibiotic sales during the COVID-19 pan-
demic in 2020 were exceptional and in stark contrast to ear-
lier years of monitoring. Apart from the big decrease in sales,
other parts of the health care system were also affected, such
as fewer surgeries performed and less visits in outpatient care
(SALAR, 2020). Because the antibiotic sales during 2020
were strongly affected by COVID-19, the analyses in the
sales chapter in Swedres-Svarm 2020 are made in relation
to this. In the outpatient care section, there is also a chap-
ter focusing specifically on the sales in 2020 by month and
quarter, which aims to highlight the sales in relation to the
COVID-19 pandemic.

The analyses of data for 2020 are focused on sales in out-
patient care and the number of prescriptions per 1 000 inhab-
itants. Because antibiotics in hospital care are sold on requisi-
tion, this measure is not as reliable in short term analyses, as
all antibiotics that were bought might not have been used.
This is particularly true in 2020, where several regions made
larger purchases in the beginning of the pandemic (INSIK'T,
2020). Despite a noted shortage of some substances, mainly
cephalosporins, no distribution was made from the national
preparedness stockpile of antibiotics.

In hospital care, a decrease in the number of admissions
was seen during 2020, Figure 6.3 in the section Background
data, material, methods and references. The number of patient-
days was at the same level as in 2019. These changes in the
denominator affects the results in the section on acute hos-
pital care. For further information on treatment in hospital
care in relation to the COVID-19 pandemic, please visit the
website of the National Board of Health and Welfare.

There are several factors that might have contributed to
the drop in sales in outpatient care. Sweden had a decrease
in the spread of common viral infections, such as influenza
and respiratory syncytial virus (Public Health Agency, 2020a
& 2020b), which indicates a reduction in infection spread in
general. There was also a change in behaviour of the public in
accordance with national COVID-19 regulations. Apart from
this, the lower number of visits in primary health care facili-
ties was also most likely a contributing factor to the num-
ber of prescriptions issued. In April 2020, acute care visits
decreased by 30% compared to the same month last year.
In June, the acute care visits were 15% fewer. Visits in out-
patient care decreased by 36% during January to May 2020

compared to the same five months in 2019 (SALAR, 2020).
In May 2020, the Public Health Agency sent out a question-
naire to the online panel Folkhilsorapport regarding visits to
health care. The result showed that one out of five people did
not seek health care even if needed or had cancelled a planned
visit (Public Health Agency, 2020c). However, the decrease in
antibiotic sales has not had any impact on the number of seri-
ous infections that can occur as a complication of untreated
upper respiratory tract infections, which was shown in a study
conducted by the Public Health Agency and the National
Board of Health and Welfare in December 2020 (read more
in In Focus about reduced dispension of antibiotic prescrip-
tions). This study also showed a decrease in the number of
treated respiratory tract infections in hospital care.

Further studies are needed to establish the connection
of the above mentioned factors to the lowered number of
sales, but the overall tendency is that behavioural changes in
accordance with the COVID-19 regulations have probably
also affected the spread of common respiratory infections and
thereby the need for antibiotics.

The interpretation of Swedish data is on-going and studies
are being conducted in 2021 to further understand the impact
of the COVID-19 pandemic and the consequences of the
reduction in the sales of antibiotics. Moreover, international
studies are in the pipeline to compare the Swedish situation
with other European countries. Because data are still being
gathered and registers for 2020 still being updated, further
studies and in-depth analyses of the effects of COVID-19
will follow. In the 2021 Swedres-Svarm edition there will be
possibilities to present more results on the long-term effects
of the pandemic. The monitoring of sales continues and the
Public Health Agency is following the trends in sales over a
longer period of time, not least to see the effects on sales after
the COVID-19 restrictions have been lifted.

International studies present a trend of wide antibiotic
prescribing among COVID-19 patients, despite the low risk
for bacterial infections. For COVID-19 patients antibiot-
ics are only indicated to treat secondary bacterial infections
and co-infections. The inappropriate use of antibiotics could
result in increased antimicrobial resistance, and it is therefore
important to monitor and work to promote the responsible
use of antimicrobials in this patient group (ECDC, 2021).
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Total sales of antibiotics for humans

Results

® The total sales of antibiotics (JOI excl. methenamine)
decreased by 13% compared to 2019 (from 11.1 DDD to
9.7 DDD per inhabitants per year), Figure 1.1.

* The sales of fluoroquinolones, cephalosporins and combi-

nations of penicillins have decreased slightly in 2020 com-

pared to the previous year, Figure 1.2.

Beta-lactamase sensitive penicillins and tetracyclines were

the two most sold antibiotic classes in Sweden during 2020,

though a substantial decrease in the sales of beta-lactamase

sensitive penicillins was seen, Figure 1.2.

Comments

The 2020 data on antibiotic sales present a pronounced
decrease and add to a downward trend in Sweden. Compared
to the average total consumption in the EU/EEA in 2019;
19.4 DDD/1 000 inhabitants per day (ECDC, 2020), Figure
1.1 gives an indication of Sweden’s restrictive position regard-
ing antibiotic prescribing. However, there are considerable
differences between the regions in Sweden, with total sales
ranging from 10.6 to 8.5 DDD per 1 000 inhabitants per day.
Figure 1.1 and 1.2 show prescriptions to individuals as well as
antibiotics dispensed in hospitals, nursing homes etc. Region
Dalarna and Jimtland Hirjedalen are not included in the sta-
tistics showing total sales.

Figure 1.1. Sales of antibiotics (JO1 excl. methenamine), humans, per region, 2016-2020, DDD/1 000 inhabitants per day.
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Figure 1.2. Sales of antibiotics, humans, ATC-5, 2016-2020, DDD/1 000 inhabitants per day.
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		Total sales of antibiotics, humans, per region, 2016-2020, DDD/1 000 inhabitants per day. 

				2016		2017		2018		2019		2020

		Gotland		12.27		13.51		13.06		12.54		10.58

		Uppsala		13.06		12.41		11.83		11.66		10.37

		Västmanland		12.47		11.73		11.55		11.58		10.14

		Skåne		12.53		12.44		11.94		11.71		10.11

		Stockholm		13.25		12.88		12.26		11.76		10.11

		Kronoberg		11.80		12.27		11.67		11.63		10.00

		Örebro		12.22		11.96		11.40		11.10		9.94

		Värmland		11.68		11.61		11.25		11.30		9.89

		Sweden 		12.14		11.87		11.37		11.10		9.7

		Östergötland		11.28		11.00		10.51		10.47		9.63

		Blekinge		11.85		11.59		11.09		11.26		9.36

		Kalmar		11.50		11.26		10.73		10.65		9.33

		Norrbotten		11.78		11.43		11.02		10.71		9.26

		Västra Götaland		11.72		11.46		10.94		10.59		9.16

		Västernorrland		11.04		10.90		10.57		10.44		9.14

		Sörmland		11.53		11.45		10.82		10.58		9.10

		Halland		11.24		11.15		10.44		10.29		9.05

		Gävleborg		10.75		10.48		10.34		10.38		9.03

		Västerbotten		10.43		10.26		9.97		9.86		8.78

		Jönköping		10.41		10.20		10.04		9.83		8.48

































































2016	Gotland	Uppsala	Västmanland	Skåne	Stockholm	Kronoberg	Örebro	Värmland	Sweden 	Östergötland	Blekinge	Kalmar	Norrbotten	Västra Götaland	Västernorrland	Sörmland	Halland	Gävleborg	Västerbotten	Jönköping	12.268855962926335	13.063149201948875	12.472499151615548	12.533376450950287	13.249233175453387	11.80262718490787	12.223298164182896	11.677624505173585	12.142304741687413	11.284492977539852	11.85162486410316	11.499427627246808	11.782915104150907	11.720006567276004	11.036051095742714	11.525278246261282	11.235823616721694	10.752667898533213	10.426484424492934	10.40617196946922	2017	Gotland	Uppsala	Västmanland	Skåne	Stockholm	Kronoberg	Örebro	Värmland	Sweden 	Östergötland	Blekinge	Kalmar	Norrbotten	Västra Götaland	Västernorrland	Sörmland	Halland	Gävleborg	Västerbotten	Jönköping	13.507892718822523	12.409030209707433	11.730009028548363	12.435715353228673	12.884102833585416	12.273803203357243	11.960511373228918	11.612929148205845	11.865218846429761	10.99507058382758	11.592384725983745	11.25727453337926	11.429755718605419	11.461477688828648	10.899257958327766	11.453781824148747	11.146150269712914	10.478016342701718	10.264997272185781	10.203960635589102	2018	Gotland	Uppsala	Västmanland	Skåne	Stockholm	Kronoberg	Örebro	Värmland	Sweden 	Östergötland	Blekinge	Kalmar	Norrbotten	Västra Götaland	Västernorrland	Sörmland	Halland	Gävleborg	Västerbotten	Jönköping	13.056334929695009	11.834222506182796	11.554194351825812	11.939423036117439	12.258978718935618	11.674666082063061	11.398815391840174	11.249325308304549	11.366793117285006	10.51362160812964	11.089160357546019	10.72861299007409	11.024370582301486	10.94400232337496	10.567832189330339	10.81523731570401	10.442431241125623	10.343069422196518	9.9744433816912981	10.038670157231493	2019	Gotland	Uppsala	Västmanland	Skåne	Stockholm	Kronoberg	Örebro	Värmland	Sweden 	Östergötland	Blekinge	Kalmar	Norrbotten	Västra Götaland	Västernorrland	Sörmland	Halland	Gävleborg	Västerbotten	Jönköping	12.539880333221038	11.659471616674519	11.583445795398344	11.712333486447221	11.758434344404321	11.625506333130433	11.102714227953498	11.297400412863688	11.104160729109561	10.46976604721115	11.2590647350435	10.652087435634577	10.712719551887011	10.588702376672849	10.444005121310784	10.580897742662664	10.291039751207604	10.383264205240955	9.8616297188584738	9.8258021713937609	2020	Gotland	Uppsala	Västmanland	Skåne	Stockholm	Kronoberg	Örebro	Värmland	Sweden 	Östergötland	Blekinge	Kalmar	Norrbotten	Västra Götaland	Västernorrland	Sörmland	Halland	Gävleborg	Västerbotten	Jönköping	10.580364655174462	10.368816719289541	10.138565215457682	10.114455526878382	10.110646643654226	10.001229304094748	9.9391085084945914	9.8874719625464795	9.6788833573387851	9.6323637125635742	9.3586476977905093	9.3292557375423879	9.2560908043628451	9.1613811389297286	9.1446774989882158	9.0988570703723184	9.0540640231564389	9.0276625701219135	8.7842873813880065	8.4767890548807259	

DDD/1 000 inhabitants per day
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Fig 1.1 Total consumption per region 2016-2020.xlsx


Book 1

		Sales of antibiotics, humans, ATC-5, 2016-2020, DDD/1 000 inhabitants per day. 

				2016		2017		2018		2019		2020

		 J01AA - Tetracyclines		2.6		2.5		2.3		2.3		2.1

		J01CA - Penicillins with extended spectrum		1.2		1.2		1.2		1.2		1.1

		 J01CE - Beta-lactamase sensitive penicillins		3.5		3.4		3.2		3.0		2.2

		 J01CF - Beta-lactamase resistant penicillins		1.8		1.8		1.8		1.8		1.7

		 J01CR - Combinations of penicillins		0.3		0.3		0.3		0.3		0.3

		J01DB - J01DE - Cephalosporins		0.3		0.2		0.2		0.2		0.2

		 J01DH - Carbapenems		0.0		0.0		0.0		0.0		0.0

		 J01EA - Trimethoprim		0.1		0.1		0.1		0.1		0.1

		 J01EE - Trimethoprim with sulphonamides		0.3		0.3		0.3		0.4		0.3

		 J01FA - Macrolides		0.3		0.3		0.2		0.3		0.3

		 J01FF - Lincosamides		0.4		0.4		0.3		0.3		0.3

		 J01GB -  Aminoglycosides		0.0		0.0		0.0		0.0		0.0

		 J01MA - Fluoroquinolones		0.8		0.8		0.7		0.7		0.6

		 J01XE - Nitrofurantoin		0.4		0.4		0.4		0.4		0.4

		 J01XX - Other antibacterials		1.2		1.1		1.1		1.0		1.0















2016	 J01AA - Tetracyclines	J01CA - Penicillins with extended spectrum	 J01CE - Beta-lactamase sensitive penicillins	 J01CF - Beta-lactamase resistant penicillins	 J01CR - Combinations of penicillins	J01DB - J01DE - Cephalosporins	 J01DH - Carbapenems	 J01EA - Trimethoprim	 J01EE - Trimethoprim with sulphonamides	 J01FA - Macrolides	 J01FF - Lincosamides	 J01GB -  Aminoglycosides	 J01MA - Fluoroquinolones	 J01XE - Nitrofurantoin	 J01XX - Other antibacterials	2.5963949243449256	1.2372563026722794	3.456663288201244	1.8430110945506251	0.30591802150092356	0.27280139454201363	4.0459171484644882E-2	0.12553218577475009	0.3115875174028368	0.26751732258276434	0.36051201766476448	2.8495235324119395E-2	0.81763555281509182	0.41329552805218189	1.1659327105604151	2017	 J01AA - Tetracyclines	J01CA - Penicillins with extended spectrum	 J01CE - Beta-lactamase sensitive penicillins	 J01CF - Beta-lactamase resistant penicillins	 J01CR - Combinations of penicillins	J01DB - J01DE - Cephalosporins	 J01DH - Carbapenems	 J01EA - Trimethoprim	 J01EE - Trimethoprim with sulphonamides	 J01FA - Macrolides	 J01FF - Lincosamides	 J01GB -  Aminoglycosides	 J01MA - Fluoroquinolones	 J01XE - Nitrofurantoin	 J01XX - Other antibacterials	2.5416454118393599	1.2235569372403112	3.3976765078789879	1.7980053667607108	0.31491472113452817	0.21167356764008474	4.084590243592405E-2	0.11342299527626219	0.31290721323022169	0.26677249179252582	0.35391256749425837	2.7312135103603204E-2	0.77361286135917362	0.42416660829849734	1.1190327128188269	2018	 J01AA - Tetracyclines	J01CA - Penicillins with extended spectrum	 J01CE - Beta-lactamase sensitive penicillins	 J01CF - Beta-lactamase resistant penicillins	 J01CR - Combinations of penicillins	J01DB - J01DE - Cephalosporins	 J01DH - Carbapenems	 J01EA - Trimethoprim	 J01EE - Trimethoprim with sulphonamides	 J01FA - Macrolides	 J01FF - Lincosamides	 J01GB -  Aminoglycosides	 J01MA - Fluoroquinolones	 J01XE - Nitrofurantoin	 J01XX - Other antibacterials	2.3386532519039127	1.2098806425414841	3.1638788681469481	1.8133353267502068	0.31988863177901089	0.20462083151205859	4.302923700804677E-2	0.10612083509062714	0.33214527291396001	0.23685214733363619	0.33813412195714426	2.4378428074226428E-2	0.74574122768367335	0.42711711925322399	1.1001503203398861	2019	 J01AA - Tetracyclines	J01CA - Penicillins with extended spectrum	 J01CE - Beta-lactamase sensitive penicillins	 J01CF - Beta-lactamase resistant penicillins	 J01CR - Combinations of penicillins	J01DB - J01DE - Cephalosporins	 J01DH - Carbapenems	 J01EA - Trimethoprim	 J01EE - Trimethoprim with sulphonamides	 J01FA - Macrolides	 J01FF - Lincosamides	 J01GB -  Aminoglycosides	 J01MA - Fluoroquinolones	 J01XE - Nitrofurantoin	 J01XX - Other antibacterials	2.2998774575542895	1.2170648983679002	2.9792234693097841	1.7862208645774786	0.34545668330999801	0.18597460227032658	4.2643808419404773E-2	0.10181239261747166	0.35534333663923923	0.26926918415748008	0.31810481042206001	2.2899146553400286E-2	0.68861879210153365	0.42941075542473256	0.95046477876517044	2020	 J01AA - Tetracyclines	J01CA - Penicillins with extended spectrum	 J01CE - Beta-lactamase sensitive penicillins	 J01CF - Beta-lactamase resistant penicillins	 J01CR - Combinations of penicillins	J01DB - J01DE - Cephalosporins	 J01DH - Carbapenems	 J01EA - Trimethoprim	 J01EE - Trimethoprim with sulphonamides	 J01FA - Macrolides	 J01FF - Lincosamides	 J01GB -  Aminoglycosides	 J01MA - Fluoroquinolones	 J01XE - Nitrofurantoin	 J01XX - Other antibacterials	2.0672110030004571	1.0962875957818461	2.1927240384427744	1.662736712327193	0.32181976287612135	0.18139162173757678	4.3230261594622066E-2	9.6247639653074493E-2	0.33793315489515896	0.27663346082691337	0.28099289174192765	2.2018955895037887E-2	0.61763133883463672	0.42240022186199694	1.0126594113468512	
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Antibiotics in outpatient care

Total sales

Results

* The sales of antibiotics in outpatient care were 17% lower
in 2020 than in 2019.

* A decrease can be seen in most antibiotic classes and for
all age groups, with the biggest decrease among antibiotics
commonly used to treat respiratory tract infections (RTTs)
and for children 0-4 years old.

* The trend towards increased use of first-line antibiotics
against urinary tract infections continues.

Comments

The statistics for outpatient care includes all sales of antibi-
otics on prescription issued to individuals; both from health
care centres in the community and from hospitals. Since 1992,
when the sales of antibiotics on prescriptions peaked, the sales
have decreased by 58%, Figure 1.3. The greatest change dur-
ing these years is seen among young children in the age group
0-4 years, where sales decreased from 1328 prescriptions
per 1000 inhabitants per year in 1992 to 165 in 2020. This
group also displays the biggest decrease in the last year, with a
decrease of 45%. The total number of prescriptions per 1 000
inhabitants per year for all age groups was 237 in 2020.

Less seasonal variation in sales of antibiotics is seen over

the years, data available at https://www.folkhalsomyndigheten.

se/folkhalsorapportering-statistik/statistikdatabaser/folkhal-
sodata-och-folkhalsostudio/, which could indicate increased

SWEDRES|SVARM 2020

adherence to prescribing guidelines (Coenen S, Ferech M,
et al. 2007). The sales of antibiotics in Sweden in 2020 were
strongly affected by the COVID-19 pandemic, more about
this in the section below. Measured in prescriptions, beta-
lactamase sensitive penicillins (JO1CE) and beta-lactamase
resistant penicillins (JO1CF) were the most commonly sold
antibiotics in 2020, Figure 1.4. If measured in DDD per
1 000 inhabitants per day, beta-lactamase sensitive penicillins
(JO1CE) and tetracyclines (JO1AA) were the most commonly
sold antibiotics in 2020, Table 1.1.

Figure 1.3. Sales of antibiotics (JO1 excl. methenamine), humans,
per age group, 1987-2020, prescriptions/1 000 inhabitants per year.
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Figure 1.4. Sales of antibiotics, humans, ATC-5, 2016-2020, prescriptions/1 000 inhabitants per year.
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Book 1

		Sales of antibiotics (J01 excl. methenamine), humans, per age, 1987-2020, prescriptions/1 000 inhabitants per year.

				1987		1988		1989		1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001		2002		2003		2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014		2015		2016		2017		2018		2019		2020

		0-4 years		946.080118067		1106.72075634		1016.1169422552		1121.5024260468		1128.8595584533		1328.1159983501		1269.006468031		1097.9916630108		937.6121615754		852.9586017286		823.5797566592		912.8192666991		841.6138197152		806.3219518856		787.3430162717		765.3274589867		715.9885751104		650.7255448459		649.5434119096		668.0353383231		696.8803101156		656.5024128839		547.1822146739		542.4262433832		482.1694304613		483.9284486815		392.3965668439		383.2154		348.6289		363.9704		338.12753228		319.9700		301.43		164.76

		5-14 years		378.3298964631		509.1157553232		455.5418991146		477.0736366423		488.677376234		578.1455877112		549.136563613		552.7707042034		517.7907458603		434.2930059102		430.3450202039		466.4826748363		415.5081729764		389.8495710876		412.1614939452		381.2219409399		338.6490300376		279.589629377		285.8264353297		319.2128000782		337.5772899622		323.7464926193		285.0828509479		287.7379596892		294.7643023971		288.2463484646		241.6380615559		221.2267		214.4559		219.0234		205.7531532631		197.7306		177.04		118.46

		15-64 years		391.2313056295		432.2837346176		422.0884772208		426.9831637683		441.3394868091		477.7407403861		474.242826536		461.9210567772		427.989983613		396.8258254598		381.7604168107		408.8050203166		396.6995542151		385.1663775208		391.6946493048		375.2449499191		366.7846520524		356.2723612638		364.7463614391		372.8291969787		379.4044798991		359.9321772164		331.5613927088		329.5902294629		330.5907630249		317.7038549918		291.6860087992		278.6603		273.1785		265.8725		259.8572036319		247.5949		239.56		205.41

		65 years and older		376.1385192494		425.6578696101		429.0647223691		451.1841174605		489.7685217353		552.9208915013		577.7610735665		568.5257863962		534.7470019144		569.1699502248		573.4627420498		612.575957008		674.1430605408		658.2641406018		660.7966492628		653.1515654698		658.2092130956		653.8422609122		659.7625351034		660.0921056078		655.7068033693		627.1815758763		591.5143388076		579.5406490625		572.2217809107		556.0277878014		534.1443310472		514.3187		513.1686		497.5886		496.4729		483.6368		473.97		416.82

		All age groups		418.9390400543		479.9882427108		463.5105016076		481.0249936287		500.6515700778		560.2845700068		556.3432348976		535.5792852443		492.4140152785		461.5604154402		448.8461059198		481.2584239994		472.0078604705		462.9437745121		468.5087751689		450.3856045171		437.0230006572		418.1779187515		425.5647740105		436.112638808		443.8209083756		423.091134232		391.9013623841		390.2579062214		385.3426823867		373.9303195082		342.6907354446		327.9967		322.7595		317.6549		308.9380		295.8513		285.4942		237.0822













































0-4 years	1987	1988	1989	1990	1991	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	946.08011806698482	1106.7207563400218	1016.1169422552099	1121.5024260467942	1128.8595584532613	1328.1159983500881	1269.0064680309615	1097.991663010813	937.61216157540468	852.9586017286058	823.5797566592322	912.81926669906591	841.61381971523701	806.32195188557705	787.34301627170498	765.32745898671897	715.98857511043298	650.72554484590398	649.54341190959701	668.03533832314201	696.88031011562998	656.50241288394398	547.18221467386195	542.426243383155	482.16943046131303	483.928448681546	392.39656684385699	383.215403985016	348.62887888016405	363.97040009006889	338.12753228002799	319.9699689723675	301.43358621533901	164.76488986535222	5-14 years	1987	1988	1989	1990	1991	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	378.32989646305901	509.11575532320131	455.54189911463914	477.07363664226602	488.67737623404531	578.1455877111589	549.13656361296501	552.77070420340738	517.790745860274	434.29300591019933	430.34502020388584	466.48267483625602	415.50817297637383	389.84957108758903	412.161493945171	381.22194093986502	338.64903003760099	279.58962937703802	285.82643532967899	319.21280007816398	337.57728996223699	323.746492619251	285.08285094786299	287.73795968917898	294.76430239709902	288.24634846459998	241.63806155588699	221.22667236444801	214.45591305393324	219.02336582885692	205.75315326306099	197.73056757611101	177.04206031610451	118.46455648879291	15-64 years	1987	1988	1989	1990	1991	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	391.23130562946585	432.28373461757081	422.08847722080344	426.98316376829814	441.33948680911175	477.74074038611104	474.24282653595367	461.92105677715551	427.98998361301415	396.8258254598403	381.76041681073264	408.80502031659591	396.69955421505648	385.16637752079799	391.69464930475903	375.24494991913002	366.78465205240002	356.27236126377102	364.74636143912102	372.82919697872097	379.40447989906102	359.93217721644498	331.56139270875099	329.590229462911	330.590763024946	317.703854991816	291.686008799246	278.66031094794499	273.17853507828926	265.87245077988126	259.857203631853	247.59491339314582	239.56001377309994	205.40853137994657	65 years and older	1987	1988	1989	1990	1991	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	376.13851924943231	425.65786961005233	429.0647223690641	451.18411746054977	489.76852173525452	552.920891501347	577.76107356647663	568.52578639618287	534.74700191438353	569.16995022475999	573.46274204977237	612.5759570080254	674.14306054083045	658.26414060180502	660.79664926281305	653.15156546984997	658.20921309562198	653.84226091221797	659.76253510343702	660.09210560778604	655.70680336934095	627.18157587634505	591.51433880763295	579.540649062532	572.221780910706	556.02778780142899	534.14433104721797	514.318662412864	513.16859778219703	497.58862217912963	496.47293658570197	483.63678416226929	473.97199307760286	416.81502609463598	All age groups	1987	1988	1989	1990	1991	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	418.93904005431335	479.98824271076597	463.51050160764714	481.02499362865194	500.65157007783455	560.28457000679248	556.34323489757753	535.57928524427132	492.41401527848438	461.56041544024703	448.84610591984853	481.25842399941763	472.00786047054845	462.94377451213802	468.50877516888801	450.38560451707502	437.023000657213	418.17791875146901	425.56477401049699	436.11263880796002	443.82090837556802	423.09113423203701	391.90136238410298	390.25790622140897	385.34268238672701	373.93031950820699	342.69073544461003	327.99674521071501	322.75945628326866	317.65491826884477	308.93804226908799	295.85132450390017	285.49415284278825	237.08224639845758	

Prescriptions/1 000 inhabitants per year
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Book 1

		Sales of antibiotics, humans, ATC-5, 2016-2020, prescriptions/1 000 inhabitants per year.

				2016		2017		2018		2019		2020

		J01AA - Tetracyclines		35.57		34.59		31.06		29.69		23.50

		J01CA - Penicillins with extended spectrum excl. J01CA08		18.23		17.69		17.34		17.70		13.53

		J01CA08 - Pivmecillinam		33.83		33.33		33.07		32.42		31.07

		J01CE - Beta-lactamase sensitive penicillins		93.22		90.77		84.43		79.09		53.58

		J01CF - Beta-lactamase resistant penicillins		36.73		36.05		36.61		35.06		32.18

		J01CR - Combinations of penicillins		6.47		7.02		6.72		7.12		5.87

		J01DB - J01DE - Cephalosporins		9.40		5.55		4.76		3.94		3.61

		J01EA - Trimethoprim		5.35		4.98		4.67		4.54		4.29

		J01EE - Trimethoprim with sulphonamides		6.85		7.44		7.86		8.55		8.22

		J01FA - Macrolides		8.91		9.19		8.16		8.35		7.15

		J01FF - Lincosamides		14.76		14.48		13.90		13.20		11.16

		J01MA - Fluoroquinolones		22.11		21.20		20.49		18.93		16.65

		J01XE - Nitrofurantoin		25.32		25.86		26.02		26.24		25.56

		J01XX - Other antibacterials		12.88		11.90		12.05		9.80		10.80







2016	J01AA - Tetracyclines	J01CA - Penicillins with extended spectrum excl. J01CA08	J01CA08 - Pivmecillinam	J01CE - Beta-lactamase sensitive penicillins	J01CF - Beta-lactamase resistant penicillins	J01CR - Combinations of penicillins	J01DB - J01DE - Cephalosporins	J01EA - Trimethoprim	J01EE - Trimethoprim with sulphonamides	J01FA - Macrolides	J01FF - Lincosamides	J01MA - Fluoroquinolones	J01XE - Nitrofurantoin	J01XX - Other antibacterials	35.574905616343976	18.226950577793133	33.832750466271655	93.216669913370367	36.730725365716047	6.4708039789191307	9.4048157667375865	5.3498029695817193	6.8533025574922872	8.9105520780240255	14.763856361226461	22.110508996177757	25.32124348176437	12.879685417251844	2017	J01AA - Tetracyclines	J01CA - Penicillins with extended spectrum excl. J01CA08	J01CA08 - Pivmecillinam	J01CE - Beta-lactamase sensitive penicillins	J01CF - Beta-lactamase resistant penicillins	J01CR - Combinations of penicillins	J01DB - J01DE - Cephalosporins	J01EA - Trimethoprim	J01EE - Trimethoprim with sulphonamides	J01FA - Macrolides	J01FF - Lincosamides	J01MA - Fluoroquinolones	J01XE - Nitrofurantoin	J01XX - Other antibacterials	34.59256701723325	17.688973845622975	33.325552895488443	90.770496459633989	36.045471239909986	7.022203662115027	5.5459881404516764	4.9809142491365561	7.4379051526274784	9.1851520431953375	14.475716379729255	21.2044778103947	25.860534601121163	11.895865926214436	2018	J01AA - Tetracyclines	J01CA - Penicillins with extended spectrum excl. J01CA08	J01CA08 - Pivmecillinam	J01CE - Beta-lactamase sensitive penicillins	J01CF - Beta-lactamase resistant penicillins	J01CR - Combinations of penicillins	J01DB - J01DE - Cephalosporins	J01EA - Trimethoprim	J01EE - Trimethoprim with sulphonamides	J01FA - Macrolides	J01FF - Lincosamides	J01MA - Fluoroquinolones	J01XE - Nitrofurantoin	J01XX - Other antibacterials	31.06071969425237	17.343359971036264	33.069564937281143	84.431973069418689	36.614539454688931	6.7189104766467045	4.760459285459774	4.6698488040108135	7.8593970381340688	8.1574136270654396	13.903817715030925	20.494371577280464	26.017757282879202	12.051292844578223	2019	J01AA - Tetracyclines	J01CA - Penicillins with extended spectrum excl. J01CA08	J01CA08 - Pivmecillinam	J01CE - Beta-lactamase sensitive penicillins	J01CF - Beta-lactamase resistant penicillins	J01CR - Combinations of penicillins	J01DB - J01DE - Cephalosporins	J01EA - Trimethoprim	J01EE - Trimethoprim with sulphonamides	J01FA - Macrolides	J01FF - Lincosamides	J01MA - Fluoroquinolones	J01XE - Nitrofurantoin	J01XX - Other antibacterials	29.694575415791601	17.696649669580758	32.416520326856258	79.086546333228583	35.06114503305659	7.1215720927822908	3.9372699516186658	4.5399960997772766	8.547255010539887	8.3459878780295753	13.204648791786267	18.930840449121888	26.237257684000827	9.8016800282692831	2020	J01AA - Tetracyclines	J01CA - Penicillins with extended spectrum excl. J01CA08	J01CA08 - Pivmecillinam	J01CE - Beta-lactamase sensitive penicillins	J01CF - Beta-lactamase resistant penicillins	J01CR - Combinations of penicillins	J01DB - J01DE - Cephalosporins	J01EA - Trimethoprim	J01EE - Trimethoprim with sulphonamides	J01FA - Macrolides	J01FF - Lincosamides	J01MA - Fluoroquinolones	J01XE - Nitrofurantoin	J01XX - Other antibacterials	23.501322525518784	13.532587325076545	31.074629325392404	53.578235927088116	32.17537026308851	5.8701987462901553	3.6090708102346061	4.288900342567854	8.2194401810529065	7.1489095857706966	11.15574990445495	16.652482975455356	25.557852854136623	10.79661477620769	

Prescriptions/1 000 inhabitants per year
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Fig 1.4 Sales of antibiotics ATC-5 in outpatientcare_2016-2020.xlsx
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Table 1.1. Sales of antibiotics in outpatient care, humans, by antibiotic class or substance, age groups, per year, 2016-2020, DDD/1 000 inhabitants per
day, prescriptions/1 000 inhabitants per year, users/1 000 inhabitants per year.

DDD/1 000 per day

Prescriptions/1 000 per year

Users/1 000 per year

Age groups
(years) 2016 2017 2018 2019 2020 2016 2017 2018 2019 2020 @ 2016 2017 2018 2019 2020
Tetracyclines (JO1AA)
0-6 0.00 0.01 0.01 0.01 0.01 0.07 0.28 0.30 0.31 0.33 0.06 0.22 0.23 0.23 0.23
7-19 2.67 2.65 2.59 2.72 274 2318 2277 2124 2196 2137, 1479 15.04 1409 1459 1412
20-64 2.55 2.47 2.26 2.21 201 3754 3575 3200 3047 2498 29.09 2784 2509 2398 19.11
65-79 2.78 2.82 2.54 2.44 182 5430 5490 4912 4574 3026 4162 4227 3810 3545 2276
80+ 1.90 2.05 1.90 1.80 1.29| 4379 46.88 4247 4011 2596 3520 3741 3425 3219 19.93
All age groups 2.40 2.35 2.16 2.14 192 3557 3459 31.06 29.69 2350 26.75 26.27 23.77 2272 3478
Penicillins with extended spectrum (JO1CA) excl. pivmecillinam (JO1CA08)
0-6 0.67 0.63 0.65 0.61 030 40.12 3766 3873 3582 17.58| 3022 2835 29.08 27.07 13.66
7-19 0.21 0.21 0.21 0.20 0.14 8.14 7.81 7.89 7.22 4.78 6.39 6.06 6.08 5.63 3.74
20-64 0.35 0.34 0.34 0.36 032 1216 11756 1136 1196 10.68 9.57 9.25 8.90 9.39 7.98
65-79 0.94 0.96 0.95 0.99 0.80 31.10 31.02 30.01 30.71 2343 2387 2411 23.14 2367 17.48
80+ 1.17 1.24 1.23 1.36 111 36.18 3765 37.04 39.09 29.93| 28.67 2999 2945 3054 22.89
All age groups 0.49 0.49 0.49 0.51 041 1823 17.69 1734 1770 1353 | 1392 13.63 13.31 1349 19.98
Pivmecillinam (JO1CA08)
0-6 0.02 0.02 0.02 0.02 0.02 1.21 1.42 1.71 1.60 1.34 1.13 1.28 1.56 1.47 1.23
7-19 0.19 0.19 0.19 0.18 0.18 12,69 12.89 12.71 1236 12.00| 11.06 11.24 11.13 10.86 10.49
20-64 0.47 0.47 0.46 0.45 043 2949 29.12 2880 2830 27.21| 2433 24.04 23.84 2357 2261
65-79 1.02 1.00 1.00 0.98 092 59.06 5828 5831 56.68 5366 43.66 43.27 4337 4226 40.02
80+ 1.94 1.92 1.92 1.90 1.86 11421 113.02 11275 111.29 10757 | 81.61 81.04 80.78 80.17 76.62
All'age groups 0.56 0.55 0.54 0.53 051 33.83 3333 3307 3242 31.07 2623 2599 2587 2548 4882
Beta-lactamase sensitive penicillins (JO1CE)
0-6 2.89 2.68 2.53 2.33 1.13 | 209.30 196.07 185.01 171.14 8212 | 155.69 147.11 139.97 130.92 66.45
7-19 2.72 2.63 2.43 2.20 134 9685 9247 86.04 7635 4535 77.04 7343 6872 61.39 36.91
20-64 3.19 3.17 2.93 2.76 2.06 7654 7578 7027 66.47 4911 6521 64.67 59.89 56.69 4197
65-79 3.51 3.61 3.36 3.26 263 8139 8398 7792 7551 5959 6814 7050 65.60 63.41 49.70
80+ 3.05 3.10 3.05 2.97 238 7338 7434 7269 70.74 55.00| 6227 6346 6212 59.69 45.68
All age groups 3.20 3.15 2.93 2.76 199 9322 90.77 8443 79.09 5358 7478 73.67 6884 6471 89.12
Beta-lactamase resistant penicillins (JO1CF)
0-6 0.24 0.27 0.28 0.24 0.19 23.91 27.26 28.35 24.06 18.62 19.01 21.61 22.27 18.94 14.54
7-19 0.74 0.72 0.73 0.72 0.62 2543 2520 2624 2497 2125 2042 20.04 2095 19.88 16.72
20-64 1.26 1.21 1.22 1.20 111 3031 2957 2998 2914 2716 | 24.07 2343 2387 2314 2130
65-79 2.64 2.64 2.60 2.64 242 | 5336 51.95 53.19 51.03 4793 | 3538 3439 3567 33.92 31.22
80+ 5.26 5.23 5.21 5.13 489 10041 99.14 9877 9499 9041, 61.19 59.86 60.88 5873 54.89
All age groups 1.53 1.48 1.49 1.46 136 36.73 36.06 36.61 3506 32.18 26.67 26.256 26.92 2571 46.53
Combinations of penicillins (JO1CR)
0-6 0.12 0.13 0.10 0.12 0.08 1152 1285 9.25 10.98 6.98 6.90 7.68 5.70 6.45 3.87
7-19 0.10 0.11 0.11 0.11 0.08 4.21 4.76 4.07 4.42 3.32 2.73 2.81 2.56 2.56 1.90
20-64 0.17 0.18 0.19 0.19 0.16 5.32 5.59 5.71 5.80 4.99 4.27 4.45 4.54 4.66 3.96
65-79 0.30 0.33 0.35 0.38 0.33 8.81 9.90 9.96 10.57 9.08 6.39 7.15 7.23 7.57 6.27
80+ 0.29 0.35 0.39 0.42 0.41 879 1014 1097 1219 11.23 6.55 7.46 8.03 9.01 7.80
All'age groups 0.18 0.20 0.21 0.22 0.18 6.47 7.02 6.72 7.12 5.87 4.69 5.03 4.92 5.15 8.36
Cephalosporins (JO1DB-DE)

0-6 0.24 0.03 0.01 0.01 0.01 24.25 2.94 1.03 0.74 1.99 | 19.99 2.55 0.81 0.54 1.63
7-19 0.13 0.05 0.04 0.03 0.02 8.95 3.73 2.62 1.84 1.46 7.10 3.11 2.20 1.53 1.21
20-64 0.11 0.08 0.07 0.06 0.05 6.38 5.09 4.61 3.82 3.36 5.14 4.09 3.71 3.01 2.66
65-79 0.17 0.12 0.10 0.09 0.08 9.37 7.48 6.67 5.83 5.30 6.89 5.57 4.92 4.20 3.78
80+ 0.30 0.21 0.19 0.16 0.14 17.64 13.61 12564  10.64 979 1317 10.39 9.65 8.156 7.33
All age groups 0.14 0.08 0.07 0.06 0.05 9.40 5,555 4.76 3.94 3.61 7.33 4.36 3.72 3.02 5.64




Table 1.1

				DDD/1 000 per day										Prescriptions/1 000 per year										User/1 000 and year 

		Age groups (years)		2016		2017		2018		2019		2020		2016		2017		2018		2019		2020		2016		2017		2018		2019		2020

		Tetracyclines (J01AA)

		0-6		0.00		0.01		0.01		0.01		0.01		0.07		0.28		0.30		0.31		0.33		0.06		0.22		0.23		0.23		0.23

		7-19		2.67		2.65		2.59		2.72		2.74		23.18		22.77		21.24		21.96		21.37		14.79		15.04		14.09		14.59		14.12

		20-64		2.55		2.47		2.26		2.21		2.01		37.54		35.75		32.00		30.47		24.98		29.09		27.84		25.09		23.98		19.11

		65-79		2.78		2.82		2.54		2.44		1.82		54.30		54.90		49.12		45.74		30.26		41.62		42.27		38.10		35.45		22.76

		80+		1.90		2.05		1.90		1.80		1.29		43.79		46.88		42.47		40.11		25.96		35.20		37.41		34.25		32.19		19.93

		All age groups		2.40		2.35		2.16		2.14		1.92		35.57		34.59		31.06		29.69		23.50		26.75		26.27		23.77		22.72		34.78

		Penicillins with extended spectrum (J01CA) excl. Pivmecillinam (J01CA08)

		0-6		0.67		0.63		0.65		0.61		0.30		40.12		37.56		38.73		35.82		17.58		30.22		28.35		29.08		27.07		13.66

		7-19		0.21		0.21		0.21		0.20		0.14		8.14		7.81		7.89		7.22		4.78		6.39		6.06		6.08		5.63		3.74

		20-64		0.35		0.34		0.34		0.36		0.32		12.16		11.75		11.36		11.96		10.68		9.57		9.25		8.90		9.39		7.98

		65-79		0.94		0.96		0.95		0.99		0.80		31.10		31.02		30.01		30.71		23.43		23.87		24.11		23.14		23.67		17.48

		80+		1.17		1.24		1.23		1.36		1.11		36.18		37.65		37.04		39.09		29.93		28.67		29.99		29.45		30.54		22.89

		All age groups		0.49		0.49		0.49		0.51		0.41		18.23		17.69		17.34		17.70		13.53		13.92		13.63		13.31		13.49		19.98

		Pivmecillinam (J01CA08)

		0-6		0.02		0.02		0.02		0.02		0.02		1.21		1.42		1.71		1.60		1.34		1.13		1.28		1.56		1.47		1.23

		7-19		0.19		0.19		0.19		0.18		0.18		12.69		12.89		12.71		12.36		12.00		11.06		11.24		11.13		10.86		10.49

		20-64		0.47		0.47		0.46		0.45		0.43		29.49		29.12		28.80		28.30		27.21		24.33		24.04		23.84		23.57		22.61

		65-79		1.02		1.00		1.00		0.98		0.92		59.05		58.28		58.31		56.68		53.66		43.66		43.27		43.37		42.26		40.02

		80+		1.94		1.92		1.92		1.90		1.86		114.21		113.02		112.75		111.29		107.57		81.61		81.04		80.78		80.17		76.62

		All age groups		0.56		0.55		0.54		0.53		0.51		33.83		33.33		33.07		32.42		31.07		26.23		25.99		25.87		25.48		48.82

		Beta-lactamase sensitive penicillins (J01CE)

		0-6		2.89		2.68		2.53		2.33		1.13		209.30		196.07		185.01		171.14		82.12		155.69		147.11		139.97		130.92		66.45

		7-19		2.72		2.63		2.43		2.20		1.34		96.85		92.47		86.04		76.35		45.35		77.04		73.43		68.72		61.39		36.91

		20-64		3.19		3.17		2.93		2.76		2.06		76.54		75.78		70.27		66.47		49.11		65.21		64.67		59.89		56.69		41.97

		65-79		3.51		3.61		3.36		3.26		2.63		81.39		83.98		77.92		75.51		59.59		68.14		70.50		65.60		63.41		49.70

		80+		3.05		3.10		3.05		2.97		2.38		73.38		74.34		72.69		70.74		55.00		62.27		63.46		62.12		59.69		45.68

		All age groups		3.20		3.15		2.93		2.76		1.99		93.22		90.77		84.43		79.09		53.58		74.78		73.67		68.84		64.71		89.12

		Beta-lactamase resistant penicillins (J01CF)

		0-6		0.24		0.27		0.28		0.24		0.19		23.91		27.26		28.35		24.06		18.62		19.01		21.61		22.27		18.94		14.54

		7-19		0.74		0.72		0.73		0.72		0.62		25.43		25.20		26.24		24.97		21.25		20.42		20.04		20.95		19.88		16.72

		20-64		1.25		1.21		1.22		1.20		1.11		30.31		29.57		29.98		29.14		27.16		24.07		23.43		23.87		23.14		21.30

		65-79		2.64		2.54		2.60		2.54		2.42		53.36		51.95		53.19		51.03		47.93		35.38		34.39		35.67		33.92		31.22

		80+		5.26		5.23		5.21		5.13		4.89		100.41		99.14		98.77		94.99		90.41		61.19		59.86		60.88		58.73		54.89

		All age groups		1.53		1.48		1.49		1.46		1.36		36.73		36.05		36.61		35.06		32.18		26.67		26.25		26.92		25.71		46.53

		Combinations of penicillins (J01CR)

		0-6		0.12		0.13		0.10		0.12		0.08		11.52		12.85		9.25		10.98		6.98		6.90		7.68		5.70		6.45		3.87

		7-19		0.10		0.11		0.11		0.11		0.08		4.21		4.76		4.07		4.42		3.32		2.73		2.81		2.56		2.56		1.90

		20-64		0.17		0.18		0.19		0.19		0.16		5.32		5.59		5.71		5.80		4.99		4.27		4.45		4.54		4.66		3.96

		65-79		0.30		0.33		0.35		0.38		0.33		8.81		9.90		9.96		10.57		9.08		6.39		7.15		7.23		7.57		6.27

		80+		0.29		0.35		0.39		0.42		0.41		8.79		10.14		10.97		12.19		11.23		6.55		7.46		8.03		9.01		7.80

		All age groups		0.18		0.20		0.21		0.22		0.18		6.47		7.02		6.72		7.12		5.87		4.69		5.03		4.92		5.15		8.36

		Cephalosporins (J01DB-DE)

		0-6		0.24		0.03		0.01		0.01		0.01		24.25		2.94		1.03		0.74		1.99		19.99		2.55		0.81		0.54		1.63

		7-19		0.13		0.05		0.04		0.03		0.02		8.95		3.73		2.62		1.84		1.46		7.10		3.11		2.20		1.53		1.21

		20-64		0.11		0.08		0.07		0.06		0.05		6.38		5.09		4.61		3.82		3.36		5.14		4.09		3.71		3.01		2.66

		65-79		0.17		0.12		0.10		0.09		0.08		9.37		7.48		6.67		5.83		5.30		6.89		5.57		4.92		4.20		3.78

		80+		0.30		0.21		0.19		0.16		0.14		17.64		13.61		12.54		10.54		9.79		13.17		10.39		9.65		8.15		7.33

		All age groups		0.14		0.08		0.07		0.06		0.05		9.40		5.55		4.76		3.94		3.61		7.33		4.36		3.72		3.02		5.54

		Trimethoprim (J01EA)

		0-6		0.06		0.06		0.06		0.05		0.04		7.51		7.80		8.22		7.00		6.16		5.59		5.80		6.15		5.22		4.44

		7-19		0.03		0.03		0.03		0.02		0.02		1.94		1.87		1.73		1.50		1.40		1.56		1.39		1.29		1.14		1.01

		20-64		0.07		0.06		0.06		0.05		0.05		2.56		2.22		2.02		1.88		1.75		1.91		1.65		1.49		1.37		1.25

		65-79		0.25		0.24		0.23		0.22		0.21		9.48		8.95		8.26		8.36		7.99		6.49		5.91		5.57		5.55		4.88

		80+		0.62		0.58		0.54		0.55		0.52		30.30		28.37		26.38		27.70		26.63		14.21		12.92		12.36		12.78		11.76

		All age groups		0.12		0.11		0.10		0.10		0.09		5.35		4.98		4.67		4.54		4.29		3.47		3.16		3.00		2.86		5.12

		Trimethoprim with sulphonamides (J01EE)

		0-6		0.07		0.09		0.09		0.09		0.08		8.06		10.32		10.96		10.12		8.91		4.56		6.60		7.03		6.46		5.12

		7-19		0.10		0.11		0.11		0.11		0.10		3.80		4.62		4.77		4.72		4.26		1.81		2.25		2.29		2.22		1.95

		20-64		0.20		0.20		0.21		0.22		0.20		4.87		5.11		5.32		5.67		5.49		2.66		2.78		2.89		3.15		2.90

		65-79		0.62		0.62		0.67		0.73		0.69		13.66		14.53		15.57		17.82		17.66		8.86		9.23		9.81		11.15		10.57

		80+		0.55		0.54		0.62		0.74		0.70		13.98		14.92		16.74		20.87		20.22		10.25		10.68		11.51		13.84		13.05

		All age groups		0.26		0.26		0.28		0.30		0.28		6.85		7.44		7.86		8.55		8.22		3.99		4.37		4.61		5.01		9.21

		Macrolides (J01FA)

		0-6		0.25		0.26		0.24		0.19		0.10		11.61		12.45		11.55		9.89		5.41		8.97		9.54		8.61		7.23		3.52

		7-19		0.22		0.22		0.19		0.18		0.15		8.70		9.35		7.79		7.06		5.40		6.09		6.49		5.13		4.71		3.14

		20-64		0.23		0.21		0.19		0.23		0.24		8.39		8.23		7.48		7.86		7.04		6.30		6.30		5.66		6.10		5.41

		65-79		0.29		0.32		0.28		0.35		0.38		8.34		9.04		8.33		9.18		8.71		5.40		5.65		4.98		5.80		5.20

		80+		0.22		0.22		0.21		0.27		0.31		6.33		6.61		6.40		7.63		7.45		3.97		4.45		3.87		4.91		4.63

		All age groups		0.24		0.24		0.22		0.25		0.25		8.91		9.19		8.16		8.35		7.15		6.24		6.41		5.63		5.88		9.69

		Lincosamides (J01FF)

		0-6		0.02		0.04		0.03		0.04		0.01		5.03		7.66		7.07		7.76		3.21		3.70		5.70		5.40		6.01		2.32

		7-19		0.11		0.12		0.11		0.11		0.09		7.22		7.72		7.37		7.26		5.26		5.70		6.00		5.75		5.61		4.06

		20-64		0.30		0.29		0.28		0.26		0.23		14.34		13.64		13.06		12.34		10.61		11.38		10.80		10.28		9.78		8.25

		65-79		0.56		0.56		0.53		0.48		0.45		22.52		21.94		21.39		19.54		17.81		15.57		15.10		14.56		13.51		12.03

		80+		0.72		0.75		0.72		0.71		0.66		30.05		29.99		29.39		28.37		26.19		18.83		18.48		18.15		17.62		16.09

		All age groups		0.32		0.31		0.30		0.28		0.25		14.76		14.48		13.90		13.20		11.16		10.91		10.70		10.24		9.80		16.19

		Fluoroquinolones (J01MA)

		0-6		0.02		0.02		0.02		0.02		0.02		0.83		0.98		1.09		0.99		1.00		0.50		0.55		0.64		0.60		0.48

		7-19		0.10		0.10		0.09		0.10		0.08		3.25		3.47		3.30		3.27		2.92		2.51		2.69		2.56		2.52		2.21

		20-64		0.55		0.52		0.49		0.45		0.38		17.62		16.78		16.07		14.71		12.68		12.83		12.24		11.69		10.71		9.13

		65-79		1.53		1.47		1.41		1.31		1.15		51.73		49.97		48.17		44.49		39.53		35.22		33.97		32.59		30.15		26.55

		80+		1.90		1.82		1.83		1.70		1.55		70.11		67.28		67.51		62.76		57.10		49.10		47.22		46.72		43.38		39.12

		All age groups		0.66		0.63		0.60		0.56		0.49		22.11		21.20		20.49		18.93		16.65		15.45		14.84		14.28		13.19		23.03

		Nitrofurantoin (J01XE)

		0-6		0.06		0.06		0.07		0.07		0.06		7.37		8.04		7.49		8.66		8.50		5.46		6.11		6.11		6.80		6.47

		7-19		0.12		0.12		0.11		0.11		0.10		9.12		9.21		8.71		8.85		8.35		7.72		7.83		7.41		7.50		7.10

		20-64		0.31		0.32		0.33		0.32		0.32		20.88		21.51		21.86		21.70		21.40		16.84		17.22		17.45		17.29		17.00

		65-79		0.76		0.78		0.80		0.81		0.78		45.21		45.72		46.23		46.58		44.10		32.22		32.42		32.53		32.29		30.47

		80+		1.38		1.44		1.46		1.49		1.47		87.65		90.38		91.64		93.85		92.56		53.10		53.66		53.61		54.07		50.85

		All age groups		0.39		0.40		0.40		0.41		0.40		25.32		25.86		26.02		26.24		25.56		18.68		19.01		19.08		19.05		36.80

		All agents (J01 excl. Methenamine)

		0-6		4.66		4.30		4.13		3.80		2.06		350.96		325.85		310.94		289.25		162.33		213.20		200.20		193.33		181.09		105.93

		7-19		7.46		7.29		6.97		6.83		5.69		214.06		206.47		194.98		182.28		137.85		138.87		133.58		127.80		118.96		89.34

		20-64		9.78		9.54		9.04		8.78		7.59		267.17		260.87		249.19		240.72		207.10		168.36		164.83		158.05		152.70		130.27

		65-79		15.44		15.44		14.88		14.62		12.73		449.99		449.06		434.48		423.12		366.17		235.37		236.19		228.14		221.15		189.67

		80+		19.37		19.50		19.32		19.25		17.33		634.73		634.08		626.87		621.40		561.21		301.19		301.50		298.15		293.00		258.98

		All age groups		10.52		10.28		9.81		9.58		8.20		317.65		308.95		295.86		285.50		237.08		184.49		180.70		173.97		167.30		275.17
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Table 1.1 Antibiotics_outpatientcare_DDD_prescriptions_user_2016-2020.xlsx
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DDD/1 000 per day Prescriptions/1 000 per year Users/1 000 per year

Age groups

(years) 2016 2017 2018 2019 2020 2016 2017 2018 2019 2020 @ 2016 2017 2018 2019 2020

Trimethoprim (JO1EA)

0-6 0.06 0.06 0.06 0.05 0.04 7.51 7.80 8.22 7.00 6.16 5.59 5.80 6.15 5.22 4.44
7-19 0.03 0.03 0.03 0.02 0.02 1.94 1.87 1.73 1.50 1.40 1.56 1.39 1.29 1.14 1.01
20-64 0.07 0.06 0.06 0.05 0.05 2.56 2.22 2.02 1.88 1.75 1.91 1.65 1.49 1.37 1.25
65-79 0.25 0.24 0.23 0.22 0.21 9.48 8.95 8.26 8.36 7.99 6.49 5.91 5.57 5.55 4.88
80+ 0.62 0.58 0.54 0.55 052 3030 2837 2638 2770 2663 14.21 1292 1236 1278 11.76

All age groups 0.12 0.11 0.10 0.10 0.09 5.35 4.98 4.67 4.54 4.29 3.47 3.16 3.00 2.86 5.12

Trimethoprim with sulphonamides (JO1EE)

0-6 0.07 0.09 0.09 0.09 0.08 8.06 10.32 1096 10.12 8.91 4.56 6.60 7.03 6.46 5.12
7-19 0.10 0.11 0.11 0.11 0.10 3.80 4.62 4.77 4.72 4.26 1.81 2.25 2.29 222 1.95
20-64 0.20 0.20 0.21 0.22 0.20 4.87 5.11 5.32 5.67 5.49 2.66 2.78 2.89 3.15 2.90
65-79 0.62 0.62 0.67 0.73 069 1366 1453 1557 1782 17.66 8.86 9.23 9.81 11.16  10.67
80+ 0.55 0.54 0.62 0.74 0.70| 1398 1492 16.74 20.87 20.22| 10.256 10.68 11.61 13.84 13.05

All'age groups 0.26 0.26 0.28 0.30 0.28 6.85 7.44 7.86 8.65 8.22 3.99 4.37 4.61 5.01 9.21

Macrolides (JO1FA)

0-6 0.25 0.26 0.24 0.19 0.10| 11.61 12.45 11.55 9.89 5.41 8.97 9.64 8.61 7.23 3.62
7-19 0.22 0.22 0.19 0.18 0.156 8.70 9.35 7.79 7.06 5.40 6.09 6.49 5.13 4.71 3.14
20-64 0.23 0.21 0.19 0.23 0.24 8.39 8.23 7.48 7.86 7.04 6.30 6.30 5.66 6.10 5.41
65-79 0.29 0.32 0.28 0.35 0.38 8.34 9.04 8.33 9.18 8.71 5.40 5.65 4.98 5.80 5.20
80+ 0.22 0.22 0.21 0.27 0.31 6.33 6.61 6.40 7.63 7.45 3.97 4.45 3.87 4.91 4.63

All age groups 0.24 0.24 0.22 0.25 0.25 8.91 €19 8.16 8.35 7.15 6.24 6.41 5.63 5.88 9.69

Lincosamides (JO1FF)

0-6 0.02 0.04 0.03 0.04 0.01 5.03 7.66 7.07 7.76 3.21 3.70 5.70 5.40 6.01 2.32
7-19 0.11 0.12 0.11 0.11 0.09 7.22 7.72 7.37 7.26 5.26 5.70 6.00 BY/5 5.61 4.06
20-64 0.30 0.29 0.28 0.26 023 1434 1364 13.06 1234 1061 1138 1080 10.28 9.78 8.25
65-79 0.56 0.56 0.53 0.48 0.45| 2252 2194 2139 19564 1781 15657 1610 1466 13.51 12.03
80+ 0.72 0.75 0.72 0.71 0.66| 30.05 2999 2939 2837 26.19| 1883 1848 1815 1762 16.09

All age groups 0.32 0.31 0.30 0.28 0.25| 1476 1448 1390 1320 11.16| 10.91 10.70  10.24 9.80 16.19

Fluoroquinolones (JO1MA)

0-6 0.02 0.02 0.02 0.02 0.02 0.83 0.98 1.09 0.99 1.00 0.50 0.55 0.64 0.60 0.48
7-19 0.10 0.10 0.09 0.10 0.08 3.25 3.47 3.30 3.27 2.92 2.51 2.69 2.56 2.62 2.21
20-64 0155 0.62 0.49 0.45 038| 1762 16.78 16.07 14.71 1268 | 1283 1224 1169 10.71 9.13
65-79 1.53 1.47 1.41 1.31 115 5173 4997 4817 4449 3953 | 3522 3397 3259 30.156 26.55
80+ 1.90 1.82 1.83 1.70 155 70.11 67.28 67.51 62.76 57.10 | 49.10 47.22 46.72 4338 39.12

All'age groups 0.66 0.63 0.60 0.56 049 | 2211 2120 2049 1893 16.65 1545 1484 1428 13.19 23.03

Nitrofurantoin (JO1XE)

0-6 0.06 0.06 0.07 0.07 0.06 7.37 8.04 7.49 8.66 8.50 5.46 6.11 6.11 6.80 6.47
7-19 0.12 0.12 0.11 0.11 0.10 9.12 9.21 8.71 8.85 8.35 7.72 7.83 7.41 7.50 7.10
20-64 0.31 0.32 0.33 0.32 032 2088 2151 2186 2170 2140 16.84 1722 1745 17.29 17.00
65-79 0.76 0.78 0.80 0.81 0.78| 4521 4572 46.23 46.658 44.10| 32.22 3242 3253 3229 3047
80+ 1.38 1.44 1.46 1.49 147 8765 90.38 9164 9385 9256 b53.10 53.66 5361 54.07 50.85

All age groups 0.39 0.40 0.40 0.41 0.40| 2532 2586 26.02 26.24 2556 18.68 19.01 19.08 19.06  36.80

All agents (JO1 excl. methenamine)

0-6 4.66 4.30 4.13 3.80 2.06  350.96 325.85 310.94 28925 162.33 | 213.20 200.20 193.33 181.09 105.93
7-19 7.46 7.29 6.97 6.83 569 | 214.06 206.47 19498 182.28 137.85 138.87 13358 127.80 118.96 89.34
20-64 9.78 9.654 9.04 8.78 759 267.17 260.87 249.19 240.72 207.10  168.36 164.83 158.06 152.70 130.27
65-79 16.44 1544 1488 1462 1273 449.99 449.06 434.48 42312 366.17 | 23537 236.19 228.14 221.15 189.67
80+ 19.37 1950 1932 19.25 17.33 | 634.73 634.08 626.87 621.40 561.21 301.19 301.50 298.15 293.00 258.98

Allage groups | 10.52  10.28 9.81 9.58 8.20 317.65 308.95 29586 28550 237.08 18449 180.70 173.97 167.30 275.17
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Antibiotic sales in 2020
during the COVID-19 pandemic

Results

* The sales of antibiotics in outpatient care were 25% lower
in the second quarter of 2020 compared to the second
quarter of 2019.

* Antibiotics commonly used to treat RTTs decreased by 40%
during the second quarter of 2020 compared to the second
quarter of 2019.

* Antibiotic sales to children 0-6 years decreased by 63% in
the second quarter of 2020, compared to the same period
in 2019.

Comments

During the COVID-19 pandemic, the sales of antibiotics in
outpatient care plummeted. After several years of decreas-
ing 1-5% per year (Public Health Agency, 2021), the sales
of antibiotics (JO1 excl. methenamine) were 17% lower in
2020 than in 2019, Figure 1.3. COVID-19 was declared a
pandemic in March 2020 (WHO, 2020) and in the following
quarters of 2020 a big difference is seen compared to previ-
ous years. Taking a closer look at some of the infections for
which antibiotics are prescribed, the difference in sales is big-
ger in the group of RTT antibiotics, which decreased by 40%
in the second quarter of 2020 compared to the same period
in 2019, Figure 1.6. The sales in antibiotics often used for
UTTs, SSTTIs and acne were roughly at the same level as in
2019. This corresponds well to the overall trend in Sweden
of a decreased number of RTTs (see more in the section on
the impact of the COVID-19 pandemic). The age group that
has had the biggest decrease in sales is children 0-6 years. In
quarter two, three and four in 2020, the sales in this group
decreased by 63%, 38% and 61% respectively, compared to
the corresponding periods in 2019, Figure 1.7. A similar trend
is seen in this group concerning antibiotics used to treat RTTs,
Figure 1.8.

Figure 1.5. Sales of antibiotics (JO1 excl. methenamine), humans, per
quarter, 2016-2020, prescriptions/1 000 inhabitants per quarter.
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Figure 1.6. Sales of antibiotics commonly used to treat respiratory tract 8
infections, urinary tract infections, skin and soft tissue infections and

skin and soft tissue infections (acne), humans, per month, 2016-2020,
prescriptions/1 000 inhabitants per month.
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Figure 1.7. Sales of antibiotics (JO1 excl. methenamine), humans, @
children 0-6 years, per quarter, 2016-2020, prescriptions/1 000
children per quarter.

120

o
o

80

60 ——

40 ——

20

Prescriptions/1 000 children per quarter

Quarter 1 Quarter 2 Quarter 3 Quarter 4

2016 2017 MW2018 2019 M 2020

Figure 1.8. Sales of antibiotics commonly used to treat respiratory g
tract infections, humans, children 0-6 years, per quarter, 2016-2020,
prescriptions/1 000 children per quarter.
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Book 1

		Sales of antibiotics (J01 excl. methenamine), humans, per quarter, 2016-2020, prescriptions/1 000 inhabitants per quarter.



		Quarter		J01 excl. methenamine

		Q1 2016		82.14

		Q2 2016		76.60

		Q3 2016		77.89

		Q4 2016		81.02

		Q1 2017		81.96

		Q2 2017		73.52

		Q3 2017		74.31

		Q4 2017		79.16

		Q1 2018		78.88

		Q2 2018		70.69

		Q3 2018		72.18

		Q4 2018		74.11

		Q1 2019		73.75

		Q2 2019		68.52

		Q3 2019		71.27

		Q4 2019		71.97

		Q1 2020		70.47

		Q2 2020		51.23

		Q3 2020		58.69

		Q4 2020		56.69



























2016	Quarter 1	Quarter 2	Quarter 3	Quarter 4	82.140656137330794	76.601228076248375	77.893378927272181	81.018741516738828	2017	Quarter 1	Quarter 2	Quarter 3	Quarter 4	81.958725394198567	73.521836033925652	74.312619326587594	79.159268497440706	2018	Quarter 1	Quarter 2	Quarter 3	Quarter 4	78.884477268428967	70.692578300005081	72.176337285215112	74.108504519951211	2019	Quarter 1	Quarter 2	Quarter 3	Quarter 4	73.74636920055697	68.521439250609845	71.268505897009675	71.966538239533307	2020	Quarter 1	Quarter 2	Quarter 3	Quarter 4	70.473757234142454	51.225992823688081	58.693660253133622	56.688836087493414	

Prescriptions/1 000 inhabitants per quarter
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Fig 1.5 Quartely sales in outpatient care_J01_2016-2020.xlsx


Book 1

		Sales of antibiotics commonly used to treat RTIs, UTIs, SSTIs and acne, humans, per month, 2016-2020, prescriptions/1 000 inhabitants per month.

				RTI		UTI		SSTI		Acne

		Jan 2016		13.28		6.81		3.80		1.01

		Feb 2016		15.76		6.72		3.93		1.02

		Mar 2016		15.75		7.01		4.20		1.03

		Apr 2016		13.58		6.81		4.21		0.93

		May 2016		12.72		6.70		4.48		0.74

		Jun 2016		12.52		6.86		4.51		0.62

		Jul 2016		11.61		7.06		4.47		0.52

		Aug 2016		12.20		7.89		4.66		0.79

		Sep 2016		13.33		7.95		4.56		0.93

		Oct 2016		13.08		7.62		4.33		0.98

		Nov 2016		13.00		7.23		4.14		0.99

		Dec 2016		15.10		7.31		4.20		0.97

		Jan 2017		14.60		7.00		4.02		0.96

		Feb 2017		14.73		6.30		3.82		0.88

		Mar 2017		15.08		7.10		4.39		1.01

		Apr 2017		12.26		6.22		3.93		0.79

		May 2017		12.55		6.76		4.35		0.71

		Jun 2017		11.93		6.99		4.40		0.59

		Jul 2017		11.22		6.91		4.29		0.50

		Aug 2017		11.28		7.73		4.53		0.77

		Sep 2017		12.31		7.57		4.27		0.88

		Oct 2017		13.39		7.78		4.38		1.01

		Nov 2017		12.67		7.30		4.11		1.01

		Dec 2017		13.39		7.03		4.04		0.91

		Jan 2018		13.99		7.18		4.00		0.98

		Feb 2018		13.96		6.20		3.59		0.86

		Mar 2018		14.32		6.69		4.02		0.94

		Apr 2018		11.95		6.38		3.95		0.77

		May 2018		11.20		6.56		4.50		0.61

		Jun 2018		11.14		6.53		4.43		0.50

		Jul 2018		10.81		6.85		4.63		0.44

		Aug 2018		10.43		7.98		4.93		0.70

		Sep 2018		10.87		7.35		4.20		0.79

		Oct 2018		11.94		7.92		4.41		0.95

		Nov 2018		11.24		7.23		4.07		0.93

		Dec 2018		11.81		6.64		3.79		0.84

		Jan 2019		12.85		6.97		3.90		0.93

		Feb 2019		12.56		6.04		3.59		0.82

		Mar 2019		12.50		6.43		3.94		0.91

		Apr 2019		11.55		6.25		3.96		0.78

		May 2019		11.14		6.51		4.04		0.67

		Jun 2019		10.64		6.17		4.03		0.50

		Jul 2019		11.00		7.05		4.41		0.48

		Aug 2019		10.24		7.50		4.41		0.68

		Sep 2019		10.83		7.35		4.15		0.79

		Oct 2019		11.59		7.61		4.26		0.92

		Nov 2019		10.76		6.84		3.85		0.86

		Dec 2019		11.51		6.72		3.74		0.81

		Jan 2020		11.72		7.01		3.76		0.89

		Feb 2020		11.84		6.12		3.52		0.83

		Mar 2020		11.32		6.34		3.75		0.89

		Apr 2020		6.93		5.72		3.28		0.70

		May 2020		6.04		5.52		3.19		0.60

		Jun 2020		7.14		5.80		3.77		0.49

		Jul 2020		7.56		6.70		3.86		0.51

		Aug 2020		7.58		6.45		3.86		0.62

		Sep 2020		7.63		7.05		3.82		0.82

		Oct 2020		7.48		7.10		3.74		0.89

		Nov 2020		6.78		6.51		3.38		0.88

		Dec 2020		6.59		6.74		3.39		0.87



RTI	Jan 2016	Feb 2016	Mar 2016	Apr 2016	May 2016	Jun 2016	Jul 2016	Aug 2016	Sep 2016	Oct 2016	Nov 2016	Dec 2016	Jan 2017	Feb 2017	Mar 2017	Apr 2017	May 2017	Jun 2017	Jul 2017	Aug 2017	Sep 2017	Oct 2017	Nov 2017	Dec 2017	Jan 2018	Feb 2018	Mar 2018	Apr 2018	May 2018	Jun 2018	Jul 2018	Aug 2018	Sep 2018	Oct 2018	Nov 2018	Dec 2018	Jan 2019	Feb 2019	Mar 2019	Apr 2019	May 2019	Jun 2019	Jul 2019	Aug 2019	Sep 2019	Oct 2019	Nov 2019	Dec 2019	Jan 2020	Feb 2020	Mar 2020	Apr 2020	May 2020	Jun 2020	Jul 2020	Aug 2020	Sep 2020	Oct 2020	Nov 2020	Dec 2020	13.279339584938286	15.758880529797075	15.748323244188898	13.582963058534972	12.719904960066557	12.516575699747548	11.612100557739367	12.203004014712389	13.330806352278147	13.083217702294087	13.003327473701447	15.098035055669886	14.599876560168715	14.73023974720547	15.078108359121666	12.260842830519953	12.551583752644904	11.930182559486584	11.224940728771235	11.2804676426664	12.312467853168432	13.392391292059262	12.669440877993564	13.38628833395547	13.991760276088259	13.955496321135403	14.324459830110781	11.946157018774848	11.197558319257583	11.140148624904425	10.81327897099694	10.43137110752885	10.868811239889324	11.944773652645857	11.240245045523615	11.811772880529933	12.848447999718479	12.557055419818898	12.497427954626431	11.548471508579757	11.141049746412211	10.639494789194917	11.002831327097212	10.238231273432495	10.83489692512892	11.586691736268698	10.756599220835206	11.506634533002092	11.719288984098807	11.839743041672165	11.319679743258567	6.9294972911877117	6.0383890179982949	7.1435840446400416	7.564689106044014	7.5824086338060113	7.6301448479407927	7.4782216836862894	6.775443910480945	6.5859514742501855	UTI	Jan 2016	Feb 2016	Mar 2016	Apr 2016	May 2016	Jun 2016	Jul 2016	Aug 2016	Sep 2016	Oct 2016	Nov 2016	Dec 2016	Jan 2017	Feb 2017	Mar 2017	Apr 2017	May 2017	Jun 2017	Jul 2017	Aug 2017	Sep 2017	Oct 2017	Nov 2017	Dec 2017	Jan 2018	Feb 2018	Mar 2018	Apr 2018	May 2018	Jun 2018	Jul 2018	Aug 2018	Sep 2018	Oct 2018	Nov 2018	Dec 2018	Jan 2019	Feb 2019	Mar 2019	Apr 2019	May 2019	Jun 2019	Jul 2019	Aug 2019	Sep 2019	Oct 2019	Nov 2019	Dec 2019	Jan 2020	Feb 2020	Mar 2020	Apr 2020	May 2020	Jun 2020	Jul 2020	Aug 2020	Sep 2020	Oct 2020	Nov 2020	Dec 2020	6.8058962846171109	6.7165654063940812	7.0135905764856563	6.8095507296353261	6.7043839230000311	6.8596978362741634	7.0589666021284909	7.8870029358390106	7.946387667385002	7.6182997146386002	7.2316391292391433	7.3146762410419148	7.0024941088945809	6.3001536844908728	7.1024425539058784	6.2152125135052962	6.7620775790025425	6.9860861559597938	6.9128506587142784	7.7336484994276722	7.5694689215862931	7.7831725037125494	7.2985376011752896	7.02850671720583	7.1847096146515073	6.1965909510859527	6.6905514710023732	6.3840370615643378	6.5619972328724945	6.5345275340253721	6.8497373877027838	7.9770819709647256	7.3531838467894346	7.9158186138236619	7.2332262410325763	6.6447027650129318	6.9737741790593226	6.0398712242251724	6.4305777461502407	6.248371852512931	6.5131764479332483	6.1749616453661398	7.0483573855213759	7.5030901200711426	7.3519687082882665	7.6110060570752145	6.8436690050082181	6.7244140746232839	7.0135440130315025	6.1220484277598572	6.3357478691299587	5.7216645627551603	5.5163891591735492	5.7957379984815427	6.6971100418500384	6.4517478377576802	7.046271883979891	7.1036909001704078	6.510328790194885	6.7380682945458039	SSTI	Jan 2016	Feb 2016	Mar 2016	Apr 2016	May 2016	Jun 2016	Jul 2016	Aug 2016	Sep 2016	Oct 2016	Nov 2016	Dec 2016	Jan 2017	Feb 2017	Mar 2017	Apr 2017	May 2017	Jun 2017	Jul 2017	Aug 2017	Sep 2017	Oct 2017	Nov 2017	Dec 2017	Jan 2018	Feb 2018	Mar 2018	Apr 2018	May 2018	Jun 2018	Jul 2018	Aug 2018	Sep 2018	Oct 2018	Nov 2018	Dec 2018	Jan 2019	Feb 2019	Mar 2019	Apr 2019	May 2019	Jun 2019	Jul 2019	Aug 2019	Sep 2019	Oct 2019	Nov 2019	Dec 2019	Jan 2020	Feb 2020	Mar 2020	Apr 2020	May 2020	Jun 2020	Jul 2020	Aug 2020	Sep 2020	Oct 2020	Nov 2020	Dec 2020	3.8007243313050827	3.9292389811123059	4.1962164921652256	4.2056571417956139	4.4824813519253901	4.5072503681599576	4.4652242504504862	4.6599249600320451	4.5643003153887562	4.3324460814553465	4.1411967921687678	4.2023072338622498	4.0222495843735455	3.8163497847406638	4.3853255673024716	3.9305051158296429	4.3452061214070463	4.3963309015879997	4.2929808077975391	4.5275945250662994	4.2705699452524639	4.3808233850947556	4.1102922586577719	4.0393578767628666	3.9961494991918176	3.5923054013925757	4.0249037523015758	3.9538580203912117	4.4976197209513371	4.4256846822437641	4.6289406913391993	4.9341705465145989	4.1984173896236872	4.4069104276360189	4.065021370042337	3.7914113121010349	3.8990497239297239	3.5902576541870945	3.9395182003062508	3.9568199402063597	4.0366816435870909	4.0289593980949512	4.4052966784080638	4.4056876781798175	4.1527108258550554	4.2634615112043424	3.8453850052565031	3.7407925663123396	3.7608003184479939	3.5162127385200939	3.753635044926749	3.275304623373374	3.1916452136118121	3.7684497320720256	3.864793612526602	3.8613078037865369	3.824513155974739	3.7417251983981932	3.3765867328763761	3.3948872287617178	Acne	Jan 2016	Feb 2016	Mar 2016	Apr 2016	May 2016	Jun 2016	Jul 2016	Aug 2016	Sep 2016	Oct 2016	Nov 2016	Dec 2016	Jan 2017	Feb 2017	Mar 2017	Apr 2017	May 2017	Jun 2017	Jul 2017	Aug 2017	Sep 2017	Oct 2017	Nov 2017	Dec 2017	Jan 2018	Feb 2018	Mar 2018	Apr 2018	May 2018	Jun 2018	Jul 2018	Aug 2018	Sep 2018	Oct 2018	Nov 2018	Dec 2018	Jan 2019	Feb 2019	Mar 2019	Apr 2019	May 2019	Jun 2019	Jul 2019	Aug 2019	Sep 2019	Oct 2019	Nov 2019	Dec 2019	Jan 2020	Feb 2020	Mar 2020	Apr 2020	May 2020	Jun 2020	Jul 2020	Aug 2020	Sep 2020	Oct 2020	Nov 2020	Dec 2020	1.0051754047323236	1.0187780611890123	1.0341064277931913	0.9311728931134724	0.74053267799659672	0.6183117946096327	0.51608884646123343	0.7856041665545801	0.92711239864878925	0.97989882668967077	0.98629410547154672	0.96731129384915282	0.95856461626950584	0.87912611242669325	1.0076884265803634	0.79038309868793399	0.70614226715689099	0.59248717853543609	0.49884178861494166	0.7668717027143056	0.88352824614090453	1.0056874567102674	1.0087889600089164	0.91064138788070581	0.97537193280555934	0.85877393050482387	0.9373293642582855	0.76905275585307153	0.61362169007420964	0.49801180643703974	0.43911993408853267	0.69701890527914256	0.79039611898608753	0.94938441195378531	0.93159827600960532	0.83525670631196369	0.92950420740191897	0.82461851862893976	0.91112721812948638	0.77574354715970439	0.67124885815847901	0.49539671081217007	0.47692197159679905	0.67672285496303342	0.79324078694569067	0.92344371093973376	0.85707149968451202	0.80868527792996903	0.8929480055800052	0.82826688784768643	0.89362580172390671	0.69725857603357377	0.60265759994902968	0.48685128736242311	0.51183291666622288	0.617665943135421	0.81974602203863844	0.89236703745666102	0.87590627396190923	0.87077438887236891	

Prescriptions/1 000 inhabitants per month
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Fig 1.6 Montly sales RTI_UTI_SSTI_Acne_2016-2020.xlsx


Book 1

		Sales of antibiotics (J01 excl. methenamine), humans, children 0-6 years, per quarter, 2016-2020, prescriptions/1 000 children per quarter.

		Quarter		J01 excl. methenamine

		Q1 2016		105.19

		Q2 2016		87.04

		Q3 2016		63.94

		Q4 2016		94.78

		Q1 2017		104.21

		Q2 2017		78.51

		Q3 2017		56.58

		Q4 2017		86.55

		Q1 2018		99.34

		Q2 2018		76.51

		Q3 2018		54.26

		Q4 2018		80.83

		Q1 2019		95.81

		Q2 2019		71.12

		Q3 2019		49.06

		Q4 2019		73.25

		Q1 2020		76.58

		Q2 2020		26.58

		Q3 2020		30.31

		Q4 2020		28.85



2016	Quarter 1	Quarter 2	Quarter 3	Quarter 4	105.19378598230405	87.03953836238118	63.943146599207466	94.781061926142328	2017	Quarter 1	Quarter 2	Quarter 3	Quarter 4	104.20777057178556	78.514904504075687	56.577616469328255	86.553221871839114	2018	Quarter 1	Quarter 2	Quarter 3	Quarter 4	99.343891804267955	76.509670052713474	54.257603814775152	80.833239659935984	2019	Quarter 1	Quarter 2	Quarter 3	Quarter 4	95.814079273813306	71.115971168883092	49.064634848965866	73.252436887838499	2020	Quarter 1	Quarter 2	Quarter 3	Quarter 4	76.583468883809502	26.582409589205554	30.314657577134302	28.848123047661193	

Prescriptions/1 000 children per quarter
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Fig 1.7 Quarterly sales to childern 0-6 years, J01.xlsx


Book 1

		Sales of antibiotics commonly used to treat respiratory tract infections, humans, children 0-6 years, per quarter, 2016-2020, prescriptions/1 000 children per quarter.

		Quarter		RTI antibiotics

		Q1 2016		93.34

		Q2 2016		73.91

		Q3 2016		49.96

		Q4 2016		79.65

		Q1 2017		89.21

		Q2 2017		63.21

		Q3 2017		40.27

		Q4 2017		69.44

		Q1 2018		84.34

		Q2 2018		60.71

		Q3 2018		36.88

		Q4 2018		63.94

		Q1 2019		81.04

		Q2 2019		56.71

		Q3 2019		33.43

		Q4 2019		57.69

		Q1 2020		63.38

		Q2 2020		15.91

		Q3 2020		17.65

		Q4 2020		17.46



2016	Quarter 1	Quarter 2	Quarter 3	Quarter 4	93.338444367322111	73.908453642155862	49.960760318706029	79.654739174019824	2017	Quarter 1	Quarter 2	Quarter 3	Quarter 4	89.212827988338191	63.209377045278757	40.274885464389833	69.442494198845708	2018	Quarter 1	Quarter 2	Quarter 3	Quarter 4	84.339188413685378	60.7074609381933	36.881681624829163	63.943630307583994	2019	Quarter 1	Quarter 2	Quarter 3	Quarter 4	81.038719766717236	56.708643455971398	33.430926428915775	57.693980975225465	2020	Quarter 1	Quarter 2	Quarter 3	Quarter 4	63.375242166516401	15.909427957373982	17.651379083874946	17.455998079145786	

Prescriptions/1 000 children per quarter
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Fig 1.8 Quarterly sales to childern 0-6 years, RTI.xlsx


Antibiotics commonly used to treat
respiratory tract infections and urinary tract infections

Results

* Beta-lactamase sensitive penicillins (JO1CE) decreased
by 32% in 2020 and the overall sales of RTT antibiotics
decreased by 28% compared to 2019.

* Antibiotics commonly used to treat UTIs in women 15-79
years have decreased by 5.1% in the last year.

Comments

Antibiotics commonly used to treat RTTs are generally the most
frequently prescribed antibiotics in Sweden. The antibiotics
included in this measure are doxycycline (JO1AA02; excluding
packages larger than 50 tablets), penicillin V (JO1CE02), amoxi-
cillin J01CA04), amoxicillin with enzyme inhibitor (JO1CR02),
cephalosporins (JOIDB-DE) and macrolides (JO1FA), Figure

Figure 1.9. Sales of antibiotics commonly used to treat respiratory tract
infections, humans, 2000-2020, prescriptions/1 000 inhabitants per
year.
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Source: The Public Health Agency of Sweden

Figure 1.10. Sales of antibiotics commonly used to treat urinary tract
infections, humans, women, 15-79 years, 2000-2020, prescriptions/
1 000 women per year.
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1.9. The sales of all these antibiotic classes have decreased
significantly (p < 0.001) in the latest years, except for amoxicil-
lin with enzyme inhibitor (JO1CRO02), for which trend analy-
sis shows an increase since 2017. However, in 2020 the sales
were lower than in 2019 for all antibiotics commonly used to
treat RTTs.

Beta-lactamase sensitive penicillin JO1CE) is the recom-
mended first-line antibiotic for treatment of lower RTTs in
Sweden (Swedish Medical Products Agency, 2008) and the
most frequently prescribed antibiotic in outpatient care,
measured both in DDD per 1 000 inhabitants per day and in
prescriptions per 1 000 inhabitants per year, Figure 1.9 and
Table 1.1. Beta-lactamase resistant penicillin (JO1CF) was the
second most frequently prescribed antibiotic in outpatient
care measured in prescriptions per 1 000 inhabitants per year.

National treatment recommendations for urinary tract
infections (Swedish Medical Products Agency, 2017), recom-
mend pivmecillinam (JO1CAO08) and nitrofurantoin (JO1XE01)
over trimethoprim (JOIEEO1) against UTIs in women 15
years or older and the trend towards increased use of first-
line antibiotics continues, Figure 1.10. A decrease in the past
years is seen for the overall sales of antibiotics used to treat
UTTs in women older than 15 years, with a total decrease of
15% since the year 2000.

The sales of antibiotics commonly used to treat UTTs in
men 65 years and older have decreased since 2000, with a
change in use from trimethoprim and fluoroquinolones (that
have decreased) to nitrofurantoin and pivmecillinam (that
have increased). Fluoroquinolones continued to decrease (sig-
nificant change, p < 0.001), by 9.1% from 2019 to 2020. As
nitrofurantoin and pivmecillinam are recommended as first-
line antibiotics for treatment of symptomatic UTT without
fever in men (Swedish Medical Products Agency, 2017), the
increased use in the mentioned classes is in line with treat-
ment recommendations. The increase in sales of first-line
antibiotics since 2020 is significant (p < 0.001) and the rate of
increase gets higher over time, Figure 1.11.

Figure 1.11. Sales of antibiotics commonly used to treat urinary
tract infections, humans, men 65 years and older, 2000-2020,
prescriptions/1 000 men per year.
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Book 1

		Sales of antibiotics commonly used to treat respiratory tract infections, humans, 2000-2020, prescriptions/1 000 inhabitants per year.

				2000		2001		2002		2003		2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014		2015		2016		2017		2018		2019		2020

		Penicillin V (J01CE02)		156.0		155.2		142.4		132.9		122.6		122.5		128.1		134.3		130.0		118.6		118.4		117.66		115.69		101.04		93.07		92.07		93.21		90.76		84.42		79.08		53.57

		Doxycycline (J01AA02)*		48.5		49.9		47.2		47.0		46.5		50.9		49.7		51.2		45.2		38.8		38.3		41.44		38.96		31.94		27.92		27.44		24.92		24.42		21.53		20.31		14.23

		Amoxicillin (J01CA04)		27.7		28.5		27.8		26.8		26.3		28.6		29.4		31.0		30.5		26.9		26.9		24.45		22.71		20.10		19.28		19.04		18.23		17.69		17.34		17.70		13.53

		Cephalosporins (J01DB-DE)		28.7		27.8		26.5		25.5		23.4		22.5		22.5		21.5		19.0		15.2		14.1		12.78		11.53		10.38		9.79		9.58		9.40		5.55		4.76		3.94		3.61

		Macrolides (J01FA)		22.8		24.0		20.8		18.1		17.3		18.4		18.2		18.4		15.3		12.8		12.8		11.90		11.95		8.86		9.21		8.98		8.91		9.19		8.16		8.35		7.15

		Amoxicillin with clavulanic acid (J01CR02)		10.0		9.2		8.5		7.6		6.9		7.7		8.0		8.5		8.3		7.2		6.7		6.05		5.94		5.75		6.05		6.15		6.42		6.98		6.69		7.09		5.82

				293.7		294.6		273.4		257.8		242.9		250.5		256.0		265.0		248.3		219.5		217.1		214.28		206.78		178.07		165.32		163.25		161.1		154.58		142.90		136.46		97.92

		*Doxycycline (J01AA02) excl.package with more than 50 tablets















Penicillin V (J01CE02)	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	156.00028708697701	155.210208682135	142.41101935004201	132.917478862042	122.550851357057	122.47042410317999	128.06076028609101	134.336604355611	130.01551683902099	118.601322962503	118.376259891944	117.66053462509439	115.69311141001312	101.04225737981788	93.066216382107612	92.067642965707108	93.207736825548068	90.763593113582147	84.422783565847539	79.081267836309905	53.569908717320203	Doxycycline (J01AA02)*	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	48.549070996022493	49.892421211709141	47.245476773933412	47.005476474780508	46.477755978105236	50.909115927927679	49.729479764697402	51.240626704590873	45.20595666283743	38.756001692676364	38.257377780337691	41.437215165943215	38.955040438770816	31.936314062955709	27.923773730764893	27.444265649501837	24.924837709649665	24.424938767820763	21.531994985890652	20.307257395638498	14.232847569747403	Amoxicillin (J01CA04)	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	27.692946936531399	28.528755373310599	27.817088271714098	26.776834435622501	26.3101250380194	28.580490117398099	29.438472672548901	31.015914507842801	30.523056537419901	26.9314665925986	26.890541825532701	24.445041564132602	22.710776448653913	20.103615643247576	19.276788143409799	19.038498136161042	18.226849065431519	17.688873797129467	17.3423718523727	17.696258669809001	13.531425388829861	Cephalosporins (J01DB-DE)	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	28.707569188074199	27.809161804081398	26.545471116814099	25.456369170144701	23.360484509791501	22.4662294127256	22.532005740210401	21.482001440319301	19.031513590383501	15.202433530203701	14.0969363907261	12.782656812067671	11.531442798608648	10.380714811268815	9.7911178426155114	9.5763414793038741	9.4044097172911183	5.5459881404516764	4.760459285459774	3.9372699516186658	3.6090708102346061	Macrolides (J01FA)	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	22.802199104297699	23.968252324269201	20.8222398421035	18.067982374707899	17.3097941435013	18.370191863809701	18.236905697680498	18.361931414860798	15.262345001762499	12.821472660867199	12.8371782702805	11.896677524568348	11.948722193896247	8.8571523352134651	9.2090463898713342	8.9823341819396134	8.9112626645553448	9.1851520431953375	8.1574136270654396	8.3459878780295753	7.1489095857706966	Amoxicillin with clavulanic acid (J01CR02)	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	9.9682601874686991	9.2257029096257099	8.5303522409825092	7.59530368016779	6.9028830159754104	7.7498570698067502	7.9755722747484699	8.5249433874190093	8.2609825821331295	7.1966835296904899	6.6794908551645404	6.0547582355608851	5.9375578346394624	5.7533084558397629	6.0523403958832391	6.1451542495374385	6.4212659464499957	6.9750808216742657	6.6858085014172586	7.0871641128679492	5.8234308123609493	

Prescriptions/1 000 inhabitants per year
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Fig 1.9 RTI antibiotics per year 2000-2020.xlsx


Book 1

		Sales of antibiotics commonly used to treat urinary tract infections in women, humans, 15-79 years, 2000-2020, per year, prescriptions/1 000 women per year.

				2000		2001		2002		2003		2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014		2015		2016		2017		2018		2019		2020

		 Pivmecillinam (J01CA08)		31.11		33.12		34.46		35.05		36.93		40.76		47.74		52.46		62.73		63.90		64.57		66.17		64.65		65.92		65.90		64.83		64.66		63.54		62.92		61.34		58.54

		 Nitrofurantoin (J01XE)		8.80		10.11		12.01		13.21		15.28		17.90		18.16		24.21		24.40		33.91		39.78		42.72		44.09		45.64		46.36		45.93		45.76		46.53		47.01		46.62		45.22

		Fluoroquinolones (J01MA02+06)		54.78		51.85		47.44		45.22		43.13		40.88		38.13		34.15		27.82		22.79		21.70		20.25		19.61		18.61		18.22		18.17		17.50		16.98		16.28		14.97		13.04

		Trimethoprim (J01EA)		48.43		48.11		47.38		46.90		43.59		40.59		40.76		34.29		27.42		20.40		17.14		14.12		11.79		10.03		8.70		7.55		5.88		5.27		4.77		4.62		4.28











 Pivmecillinam (J01CA08)	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	31.114264901955938	33.122772990089118	34.461040867919422	35.047250539474661	36.932472067140452	40.763713646338772	47.743050580928227	52.456405561351588	62.7269892164392	63.903240624541233	64.570313178761538	66.166290768516575	64.645835987807388	65.915454535121185	65.903794828239612	64.831592325693819	64.657488842754447	63.539617124847062	62.918985881999568	61.340938211479092	58.537066894804383	 Nitrofurantoin (J01XE)	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	8.7961933273787878	10.107190349195154	12.009270499168551	13.208557476119401	15.282202062801224	17.896454557652934	18.164823841839898	24.205647937204137	24.39946896299023	33.909962501786325	39.7770979876871	42.718188677591677	44.088227638982815	45.639438745160362	46.359582754348104	45.934749829527448	45.755428518179073	46.528998587862958	47.007605910941614	46.623925647285297	45.224782224643718	Fluoroquinolones (J01MA02+06)	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	54.775933751563656	51.845451940666948	47.441263685797139	45.215198960006653	43.12580997673652	40.881736347673524	38.134553911079067	34.14738007537207	27.818982857718133	22.791704540484616	21.697752307254824	20.253584041651433	19.614521361573672	18.609983312611671	18.217809540959902	18.169599648276971	17.50426090561518	16.976297581027588	16.284892631969932	14.967669155922282	13.037570537381145	Trimethoprim (J01EA)	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	48.428635479440935	48.10943848126189	47.38030440952442	46.896579898422651	43.587306240503409	40.594037977916194	40.756954576765395	34.285065400529447	27.422195513519032	20.403529918760835	17.136336894922234	14.120350400067922	11.792126639375951	10.027588588489436	8.7002330275574575	7.550947016383506	5.8837295618163559	5.2720656237637247	4.7674741024737175	4.6190225472674058	4.2783473993601229	

Prescriptions/1 000 women per year
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Fig 1.10 Antibiotics for UTI in women_age 15-79 years_2000-2020.xlsx


Book 1

		Sales of antibiotics commonly used to treat urinary tract infections, humans, men 65 years and older, 2000-2020, prescriptions/1 000 men per year.

				2000		2001		2002		2003		2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014		2015		2016		2017		2018		2019		2020

		Fluoroquinolones (J01MA02+06)		132.4		131.2		126.7		127.1		127.2		128.5		124.1		116.4		104.3		101.1		100.0		96.0		90.5		85.8		83.67		81.30		78.74		75.36		73.55		68.63		62.40

		Pivmecillinam (J01CA08) 		15.2		15.6		14.7		14.1		13.7		13.8		13.7		13.5		14.2		13.8		12.4		11.9		12.7		16.1		19.28		21.41		23.19		24.15		25.27		26.32		26.79

		Nitrofurantoin (J01XE01)		5.9		6.3		7.4		7.5		8.4		9.6		9.5		10.2		10.1		12.7		13.1		13.2		14.1		16.5		18.47		19.93		20.65		22.78		23.85		25.09		24.93

		Trimethoprim with sulphonamides (J01EE)		11.96		12.11		12.54		12.87		14.35		14.59		15.21		16.15		17.54		17.34		17.91		17.70		17.10		17.26		17.65		17.67		18.07		18.91		20.73		24.73		24.00

		Trimethoprim (J01EA01)		40.9		40.4		39.5		39.5		36.7		34.6		32.8		30.6		26.4		22.8		21.1		18.5		15.4		13.1		11.01		10.18		8.45		7.98		7.61		7.91		7.84





Fluoroquinolones (J01MA02+06)	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	132.39869146026746	131.1788828136545	126.68689225505091	127.08638940649408	127.21619346051929	128.47659797858077	124.06872187742721	116.4172781075391	104.27208404044065	101.14105532160448	100.01088098852453	95.996552865046212	90.540166668941197	85.79311574043966	83.669297033260108	81.298392579310217	78.741018797877885	75.363446563902485	73.55	68.633640540812067	62.397570816521771	Pivmecillinam (J01CA08) 	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	15.223644979974162	15.553421013743165	14.739946865672557	14.086654732097383	13.749506840742438	13.841516795198944	13.739069687237935	13.538512432187737	14.178002793987972	13.757238934648649	12.408307767433467	11.92390654776103	12.729070542126896	16.062951160824607	19.28129319010845	21.414785715263424	23.192346458696797	24.150496742269397	25.27	26.322551989974777	26.790690903040637	Nitrofurantoin (J01XE01)	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	5.8643792915262498	6.2589281316191316	7.4366596199040638	7.541956517098253	8.4135614638931848	9.6015176303728911	9.5474891046907686	10.23767481743829	10.070529088472039	12.660836590710806	13.114245071708368	13.222994236821249	14.103710908664576	16.504929199212871	18.465618186860961	19.930784638478631	20.651881517894317	22.781647112976671	23.85	25.089492023709436	24.927207686868268	Trimethoprim with sulphonamides (J01EE)	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	11.960003823254638	12.108393675188415	12.540069200332971	12.86524204099433	14.351123344987764	14.590190583712021	15.209954856500266	16.148713253697302	17.539563803843361	17.341842587949191	17.909841721425462	17.697344628855905	17.104843622251806	17.256412294456126	17.651113449041379	17.668852174785897	18.07123347609496	18.909632909380839	20.73	24.734167710960591	23.99546607878208	Trimethoprim (J01EA01)	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	40.877991927999481	40.39363824442146	39.470557665155624	39.492343678998715	36.68953716342353	34.617960117461251	32.814888069765352	30.583892782990603	26.442392752049845	22.778514361084586	21.083905691022387	18.51296138131622	15.389024464380315	13.087126275654597	11.013367941982921	10.183829064976662	8.4451483928433895	7.9829469173484426	7.61	7.9070234714973857	7.8428517948504641	

Prescriptions/1 000 men per year
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Age and gender comparisons

Results

* The most frequently sold antibiotics in the age group 1-4
years are the antibiotics commonly used to treat RTTs.
They represent 73 % of the total antibiotic sales in this age
group.

* RTT antibiotics are prescribed more to women than to
men, except in the youngest and the oldest population,
Figure 1.12.

* Antibiotics commonly used to treat UTTs are mostly pre-
scribed to women and the older age groups, Figure 1.13.

* The sales of antibiotics that are commonly used to treat
skin and soft tissue infections are similar for men and
women and between age groups, with higher sales in the
older age groups, Figure 1.14.

g Figure 1.12. Sales of antibiotics commonly used to treat respiratory

tract infections, humans, 2020, prescriptions/1 000 inhabitants

per year. This measure includes doxycycline (JOTAAQ02; excluding
packages larger than 50 tablets), penicillin V (JO1CE02), amoxicillin
(JO1CA04), amoxicillin with enzyme inhibitor (JO1CR02), cephalosporins
(JO1DB-DE), and macrolides (JOTFA).

400

350

300

250

200

150

100

50

Prescriptions/1 000 inhabitants per year

0
<1 1-4 5-19 20-44 45-64 65-84 85 +
years years years years years years years

B Women H Men

Source: The Public Health Agency of Sweden

g Figure 1.13. Sales of antibiotics commonly used to treat urinary tract
infections, humans, 2020, prescriptions/1 000 inhabitants per year.
This measure includes pivmecillinam (JO1CA08), trimethoprim
(JOTEAOQ1), ciprofloxacin (JO1MAO2) and nitrofurantoin (JO1XEQ1).
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* Antibiotics commonly used to treat acne are mainly used
in the age groups 5-44 years and predominately by women,
Figure 1.15. In the age group 20-44 most of the prescrip-
tions are found among 20-29 year-olds (data not shown).

* 61% of all antibiotic prescriptions in Sweden during 2020
were issued to women, Figure 1.16.

Comments

Concerning antibiotics that are commonly used to treat skin
and soft tissue infections and acne, people in the older age
groups are more often prescribed longer treatments, which
impacts the amount of antibiotics used. The elderly are also
prescribed the same antibiotics that are used for acne, but
treated for other indications, such as rosacea and other skin
conditions.

Figure 1.14. Sales of antibiotics commonly used to treat skin and soft
tissue infections, humans, 2020, prescriptions/1 000 inhabitants per
year. This measure includes clindamycin (JOTFF01) and flucloxacillin
(JOT1CF05).
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Figure 1.15. Sales of antibiotics commonly used to treat skin and
soft tissue infections (acne), humans, 2020, prescriptions/1 000
inhabitants per year. This measure includes doxycycline (JO1AA02;
packages over 50 tablets), lymecycline (JO1AA04), oxytetracycline
(JOT1AA06) and tetracycline (JOTAAQ7).
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Book 1

		Sales of antibiotics commonly used to treat respiratory tract infections, humans, 2020, prescriptions/1 000 inhabitants per year. This measure includes doxycycline (J01AA02; excluding packages larger than 50 tablets), penicillin V (J01CE02), amoxicillin (J01CA04), amoxicillin with enzyme inhibitor (J01CR02), cephalosporins (J01DB-DE), and macrolides (J01FA).

		RTI		Women		Men

		<1 years		28.01		31.79

		1-4 years		130.16		148.01

		5-19 years		75.71		64.79

		20-44 years		104.41		64.23

		45-64 years 		115.35		85.92

		65-84 years		134.99		131.46

		85 - years		116.08		163.02



Women	<	1 years	1-4 years	5-19 years	20-44 years	45-64 years 	65-84 years	85 - years	28.010803656071687	130.15780294949289	75.713369504235288	104.41012212073073	115.34722144616666	134.99433021673548	116.08374223869023	Men	<	1 years	1-4 years	5-19 years	20-44 years	45-64 years 	65-84 years	85 - years	31.794337211648394	148.00612577021965	64.793010385755068	64.228679870240143	85.922607961604626	131.46422761321801	163.01731542058553	

Prescriptions/1 000 inhabitants per year











heleneriksson
File Attachment
Fig 1.12 Antibiotics RTI age and gender.xlsx


Book 1

		Sales of antibiotics commonly used to treat skin and soft tissue infections, humans, 2020, prescriptions/1 000 inhabitants per year. 

		SSTI		Women		Men

		<1 years		9.73		11.67

		1-4 years		22.27		24.40

		5-19 years		25.91		26.40

		20-44 years		36.29		29.16

		45-64 years 		43.78		45.29

		65-84 years		61.54		80.51

		85 - years		125.56		153.50



Women	<	1 years	1-4 years	5-19 years	20-44 years	45-64 years 	65-84 years	85 - years	9.7304452036417608	22.265115727806844	25.905142593589051	36.288100675138999	43.776451299276644	61.543892680630734	125.56008689115522	Men	<	1 years	1-4 years	5-19 years	20-44 years	45-64 years 	65-84 years	85 - years	11.668572197188782	24.399118720785637	26.400217538738339	29.163289327257331	45.286829078590721	80.514820754706108	153.49542461482997	

Prescriptions/1 000 inhabitants per year
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Book 1

		Sales of antibiotics commonly used to treat urinary tract infections, humans, 2020, prescriptions/1 000 inhabitants per year.

		UTI		Women		Men

		<1 years		6.30		10.34

		1-4 years		28.57		7.25

		5-19 years		44.34		4.72

		20-44 years		100.13		11.73

		45-64 years 		114.45		32.30

		65-84 years		206.44		108.56

		85 - years		367.65		245.15



Women	<	1 years	1-4 years	5-19 years	20-44 years	45-64 years 	65-84 years	85 - years	6.2961704258858457	28.572154213440342	44.335551851014742	100.13341441620334	114.4476178464751	206.44215751299771	367.65376123873165	Men	<	1 years	1-4 years	5-19 years	20-44 years	45-64 years 	65-84 years	85 - years	10.340305333243661	7.2453626879815749	4.7172802498686064	11.731841293350303	32.304339236168865	108.56293618007427	245.15157620163504	

Prescriptions/1 000 inhabitants per year
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Book 1

		Sales of antibiotics commonly used to treat skin and soft tissue infections (acne), humans, 2020, prescriptions/1 000 inhabitants per year. 

		Acne		Women		Men

		<1 years

		1-4 years

		5-19 years		16.63		13.00

		20-44 years		16.13		7.46

		45-64 years 		8.57		5.70

		65-84 years		3.63		5.73

		85 - years		1.38		3.03



Women	<	1 years	1-4 years	5-19 years	20-44 years	45-64 years 	65-84 years	85 - years	16.626835841547127	16.130733717235902	8.568185482776622	3.6275915188600525	1.379130733306895	Men	<	1 years	1-4 years	5-19 years	20-44 years	45-64 years 	65-84 years	85 - years	12.99536010507207	7.4596163575854018	5.6982393010617916	5.7348347977876957	3.0325843768887379	

Prescriptions/1 000 inhabitants per year
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In general, comparisons across age groups show that the use
of antibiotics is greatest among people that are 85 years and
older. As mentioned in the chapter “Guidance for readers”,
part of the antibiotic use among the elderly are not included in
the statistics for outpatient care, as it is sold on requisition and
included in hospital data. Therefore a possible underestima-
tion in the age group 85 years and older cannot be ruled out.

g Figure 1.16. Sales of antibiotics (JO1 excl. methenamine), humans, age
and gender, 2020, prescriptions/1 000 inhabitants per year.
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Antibiotic sales for children

Results

* Sales of antibiotics for children 0-6 years were 44% lower
in 2020 than in 2019, Figure 1.17.

* The most sold antibiotic for children 0-6 years was beta-
lactamase sensitive penicillin (JO1CE), which accounted
for 51% of the sales, Table 1.1.

* The proportion of children 0-6 years treated with at least
one course of antibiotics decreased in 2020.

Comments

The decrease in sales of antibiotics for children 0-6 years was
seen in all of the 21 regions in Sweden. There are large vari-
ations; from 192 prescriptions per 1 000 children and year
in Region Skine to 100 in Region Jimtland Hirjedalen,
Figure 1.17. Several regions show substantial changes in sales
compared to 2019. The proportion of children (0-6 years)
treated with at least one course of antibiotics in 2020 was
11%, Figure 1.18. The proportion decreased in all of the 21
regions during 2020, which corresponds well to the decrease
in the regional sales of antibiotics, Figure 1.17.

g Figure 1.17. Sales of antibiotics (JO1 excl. methenamine), humans, children 0-6 years, per region, 2016-2020, prescriptions/1 000 children per year.
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@ Figure 1.18. Proportion (%) of children aged 0-6 years treated with at least one course of antibiotics (JO1 excl. methenamine), humans, per region,

2016-2020.
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Book 1

		Sales of antibiotics (J01 excl. methenamine), humans, age and gender, 2020, prescriptions/1 000 inhabitants per year.

				Women 		Men

		<1 years		50.69		60.70

		1-4 years		193.93		187.46

		5-19 years		168.72		113.87

		20-44 years		261.70		116.17

		45-64 years 		290.40		178.58

		65-84 years		421.61		351.59

		85 - years		624.84		596.48



Women	<	1 years	1-4 years	5-19 years	20-44 years	45-64 years 	65-84 years	85 - years	50.691326667501386	193.93085115389175	168.72245735730604	261.70385722795868	290.4043347004328	421.61364171248852	624.83500742836509	Men	<	1 years	1-4 years	5-19 years	20-44 years	45-64 years 	65-84 years	85 - years	60.696751630909944	187.46376319019876	113.87250123332856	116.17347299032987	178.58049260837547	351.58780211937545	596.47541592000755	

Prescriptions/1 000 inhabitants per year
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Book 1

		Sales of antibiotics (J01 excl. methenamine), humans, children 0-6 years, per region, 2016-2020, prescriptions/1 000 children per year.

				2016		2017		2018		2019		2020

		Skåne 		379.17		367.13		342.86		323.39		192.21

		Stockholm 		426.04		378.88		351.46		319.51		177.87

		Östergötland 		351.58		324.04		320.38		280.73		169.07

		Kronoberg 		329.51		351.06		342.63		320.47		167.05

		Västmanland 		360.68		288.14		283.68		292.69		163.46

		Sweden		350.96		325.85		310.94		289.25		162.33

		Sörmland 		328.29		315.23		309.13		279.39		162.19

		Halland 		295.33		291.22		273.50		277.63		161.71

		Västra Götaland 		335.02		330.26		325.97		291.69		158.81

		Uppsala 		372.11		313.23		294.51		277.59		150.32

		Kalmar		305.07		286.96		256.92		250.92		150.27

		Jönköping 		319.33		308.96		305.51		282.47		149.81

		Blekinge 		308.47		319.18		299.42		263.24		149.20

		Örebro		322.10		285.68		273.56		264.87		147.26

		Gotland 		321.93		308.18		329.11		253.15		145.45

		Gävleborg 		268.80		240.71		241.11		238.90		136.59

		Värmland 		280.09		258.51		261.36		258.44		136.10

		Västerbotten		238.89		217.84		215.85		200.96		128.65

		Västernorrland		292.03		275.83		246.34		259.73		126.94

		Norrbotten 		252.49		237.35		239.70		224.73		125.46

		Dalarna		247.23		220.18		213.28		209.86		109.24

		Jämtland 		207.89		165.56		160.69		203.44		99.96



2016	Skåne 	Stockholm 	Östergötland 	Kronoberg 	Västmanland 	Sweden	Sörmland 	Halland 	Västra Götaland 	Uppsala 	Kalmar	Jönköping 	Blekinge 	Örebro	Gotland 	Gävleborg 	Värmland 	Västerbotten	Västernorrland	Norrbotten 	Dalarna	Jämtland 	379.16879998587598	426.03763129881935	351.58359931254603	329.51181102362204	360.68183946801537	350.95753287003504	328.29373650107993	295.32688854075121	335.01624089825492	372.10634498096169	305.07131537242475	319.32773109243698	308.46976277981958	322.10096634455181	321.92960866354912	268.80394574599262	280.08613517349386	238.88728184360235	292.03198235456296	252.49472543764611	247.23160660660662	207.8933880061507	2017	Skåne 	Stockholm 	Östergötland 	Kronoberg 	Västmanland 	Sweden	Sörmland 	Halland 	Västra Götaland 	Uppsala 	Kalmar	Jönköping 	Blekinge 	Örebro	Gotland 	Gävleborg 	Värmland 	Västerbotten	Västernorrland	Norrbotten 	Dalarna	Jämtland 	367.12754955722221	378.87997524165979	324.04433022807581	351.05991912755792	288.13870287129623	325.85351341702864	315.23106600687748	291.21558344259222	330.25548508072251	313.2321183168641	286.95605226217469	308.95819508958198	319.18200408997956	285.68488640105369	308.18382895060211	240.70623311282958	258.50918189113912	217.83542379323453	275.83030828411984	237.35102316168204	220.17806850186244	165.55555555555554	2018	Skåne 	Stockholm 	Östergötland 	Kronoberg 	Västmanland 	Sweden	Sörmland 	Halland 	Västra Götaland 	Uppsala 	Kalmar	Jönköping 	Blekinge 	Örebro	Gotland 	Gävleborg 	Värmland 	Västerbotten	Västernorrland	Norrbotten 	Dalarna	Jämtland 	342.86354585965847	351.46127476613793	320.38499375182795	342.62660323959778	283.68249954849199	310.94440533169256	309.1267559352666	273.5013879510841	325.97100462450703	294.51107752660857	256.91763191763192	305.50557754587982	299.4174119963896	273.55994300834521	329.10775231594346	241.1144020733062	261.35991389395855	215.84827715707445	246.33828794618637	239.69745842834104	213.27886514634585	160.68596352101505	2019	Skåne 	Stockholm 	Östergötland 	Kronoberg 	Västmanland 	Sweden	Sörmland 	Halland 	Västra Götaland 	Uppsala 	Kalmar	Jönköping 	Blekinge 	Örebro	Gotland 	Gävleborg 	Värmland 	Västerbotten	Västernorrland	Norrbotten 	Dalarna	Jämtland 	323.38759318788044	319.51145303603249	280.73107326648631	320.47267355982274	292.69379931351136	289.24712217950071	279.38506234112094	277.62903465714709	291.69277121155591	277.58849138746922	250.91584815503052	282.47207840838786	263.24435318275152	264.87314967934498	253.14922480620154	238.89956971527968	258.44312488402301	200.95873672337626	259.73037616873233	224.72924187725633	209.86110490822205	203.44009489916962	2020	Skåne 	Stockholm 	Östergötland 	Kronoberg 	Västmanland 	Sweden	Sörmland 	Halland 	Västra Götaland 	Uppsala 	Kalmar	Jönköping 	Blekinge 	Örebro	Gotland 	Gävleborg 	Värmland 	Västerbotten	Västernorrland	Norrbotten 	Dalarna	Jämtland 	192.21459058600132	177.86622432645481	169.07402973957917	167.04886223319809	163.46025085925993	162.32865909781054	162.19140750240462	161.71483338248305	158.80653797379173	150.323730881111	150.27410512737828	149.80919142829185	149.20130467508574	147.26303891490392	145.45008584743684	136.58559056569007	136.09522916861937	128.65057751901588	126.94342916371174	125.46437014522121	109.23615474373933	99.960567823343851	

Prescriptions/1 000 children per year
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Book 1

		Proportion (%) of children aged 0-6 years treated with at least one course of antibiotics (J01 excl. methenamine), humans, per region, 2016-2020.

				2016		2017		2018		2019		2020

		Skåne		22.73		21.87		20.82		19.79		12.37

		Stockholm		25.11		22.84		21.60		19.84		11.66

		Kronoberg		20.44		21.33		20.86		18.91		11.04

		Västmanland		22.53		18.48		18.41		18.74		10.86

		Sweden		21.32		20.02		19.33		18.11		10.59

		Västra Götaland		20.74		20.37		20.21		18.42		10.51

		Östergötland		20.96		19.67		19.27		17.00		10.46

		Sörmland		20.49		19.49		19.34		17.70		10.45

		Halland		18.86		18.76		17.68		17.85		10.43

		Jönköping		19.69		19.21		19.43		17.80		10.14

		Gotland		20.33		19.37		20.01		16.33		9.81

		Örebro		20.24		18.31		17.63		17.15		9.79

		Uppsala		21.64		19.21		18.67		17.43		9.63

		Kalmar		18.54		17.99		16.40		15.64		9.51

		Gävleborg		17.53		15.66		15.38		15.76		9.37

		Blekinge		19.72		19.66		18.51		16.84		9.37

		Värmland		17.32		16.80		16.99		16.70		9.03

		Västernorrland		18.72		17.41		16.07		16.59		8.32

		Västerbotten		15.10		14.45		13.97		12.69		8.07

		Norrbotten		16.38		15.33		15.53		14.75		8.06

		Dalarna		15.52		14.71		14.10		13.70		7.38

		Jämtland		13.99		11.18		11.10		13.17		6.94



2016	Skåne	Stockholm	Kronoberg	Västmanland	Sweden	Västra Götaland	Östergötland	Sörmland	Halland	Jönköping	Gotland	Örebro	Uppsala	Kalmar	Gävleborg	Blekinge	Värmland	Västernorrland	Västerbotten	Norrbotten	Dalarna	Jämtland	22.733532246963286	25.114590269927827	20.440944881891451	22.53441978083784	21.31990437369425	20.741535647164149	20.964617944732261	20.492440604753043	18.86057086087818	19.686907020874926	20.329805562392107	20.239086971008554	21.643023216633363	18.536336880234977	17.532960257991263	19.721015703307351	17.324915577741255	18.720705817478851	15.099797512294993	16.38250555967355	15.517079579579368	13.992824192721709	2017	Skåne	Stockholm	Kronoberg	Västmanland	Sweden	Västra Götaland	Östergötland	Sörmland	Halland	Jönköping	Gotland	Örebro	Uppsala	Kalmar	Gävleborg	Blekinge	Värmland	Västernorrland	Västerbotten	Norrbotten	Dalarna	Jämtland	21.873799999999999	22.836199999999998	21.333199999999998	18.484500000000001	20.0199	20.3706	19.672900000000002	19.491700000000002	18.7563	19.213699999999999	19.3659	18.311699999999998	19.210100000000001	17.994800000000001	15.657300000000001	19.656399999999998	16.796500000000002	17.413399999999999	14.447900000000001	15.3306	14.713399999999998	11.181799999999999	2018	Skåne	Stockholm	Kronoberg	Västmanland	Sweden	Västra Götaland	Östergötland	Sörmland	Halland	Jönköping	Gotland	Örebro	Uppsala	Kalmar	Gävleborg	Blekinge	Värmland	Västernorrland	Västerbotten	Norrbotten	Dalarna	Jämtland	20.823672392839001	21.5952007437104	20.864695610284802	18.412497742459799	19.333005969460501	20.213777059040499	19.273616761053898	19.341986363263	17.6794958361467	19.431450161928801	20.014627011213999	17.630775493588398	18.672626129457502	16.398541398541401	15.378563495001901	18.511528678099602	16.991904160232099	16.068134967993899	13.965824805182599	15.5330626772705	14.104866223738599	11.102299762093599	2019	Skåne	Stockholm	Kronoberg	Västmanland	Sweden	Västra Götaland	Östergötland	Sörmland	Halland	Jönköping	Gotland	Örebro	Uppsala	Kalmar	Gävleborg	Blekinge	Värmland	Västernorrland	Västerbotten	Norrbotten	Dalarna	Jämtland	19.788318172491621	19.837440778893381	18.906942392909897	18.744706459234166	18.109398332686631	18.422182644994614	16.998249243991722	17.701650324819433	17.852893053696267	17.79818306144378	16.327519379844961	17.150002016698263	17.433276547416241	15.635784443854526	15.755744758765907	16.837782340862422	16.700686583781778	16.585127201565559	12.689162515273992	14.750676895306858	13.701933812692598	13.167259786476867	2020	Skåne	Stockholm	Kronoberg	Västmanland	Sweden	Västra Götaland	Östergötland	Sörmland	Halland	Jönköping	Gotland	Örebro	Uppsala	Kalmar	Gävleborg	Blekinge	Värmland	Västernorrland	Västerbotten	Norrbotten	Dalarna	Jämtland	12.366672083892876	11.659307763360884	11.042511906861881	10.860152658126143	10.592946039532874	10.513597294631534	10.464714175511398	10.448060275729402	10.428339722795634	10.1405786229166	9.8111356389502085	9.7852414015824305	9.6337305683275467	9.5130603031280234	9.3744241754192004	9.3668980513506739	9.0261505295716571	8.3192406306257158	8.07118039252512	8.0603399752335925	7.3781527690512521	6.9400630914826493	

Proportion of children (%)
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Fig 1.18 Proportion of children 0-6 years treated with AB.xlsx
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Regional comparisons

Results

* The annual average sales of antibiotics were 237 prescrip-
tions per 1 000 inhabitants in 2020.

* 14% of the Swedish population was treated with at least
one course of antibiotics in 2020, Figure 1.20.

Comments

The proportion of people using antibiotics varies between
the regions, from 15% in Region Skine to 11% in Region
Visterbotten, Figure 1.20. Both the proportion of people and
of children treated with antibiotics during the last five years
have decreased on a national level.

In 2018, the national annual average sales of antibiot-
ics were for the first time below 300 prescriptions per 1000
inhabitants since national monitoring started. The trend has
continued downwards and in 2020 the national long-term
target of 250 prescriptions per 1 000 inhabitants per year was

reached nationally and in 19 out of 21 regions. Equivalently
to the proportion of the population treated with at least one
course of antibiotics, there are also large regional variations
in sales, ranging from 261 prescriptions per 1 000 inhabit-
ants per year in Region Skdne to 201 in Region Visterbotten,
Figure 1.19. These numbers need to be interpreted carefully
and in relation to the COVID-19 pandemic.

The Swedish strategic programme against antibiotic resis-
tance (Strama) has proposed quality targets for antibiotic
prescribing in outpatient care, focusing on the use of peni-
cillin V in children and fluoroquinolones in the treatment
of UTTs in women. The target for penicillin V in children
0-6 years of age is set to 80% or more of prescriptions, with
penicillin V' (JO1CE02) as the numerator and amoxicillin
(JO1CAO04), penicillin V (JO1CE02), amoxicillin with clavu-
lanic acid (JO1CRO02), cephalosporins (JO1DB-DE) and mac-
rolides (JO1FA) as the denominator. In 2020 the proportion
of penicillin V among children was 72% on a national level,
Figure 1.21.

g Figure 1.19. Sales of antibiotics (JO1 excl. methenamine), humans, per region, 2018-2020, prescriptions/1 000 inhabitants per year.
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Figure 1.20. Proportion (%) of the population treated with at least one course of antibiotics (JO1 excl. methenamine), humans, per region, 2016-2020.
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Book 1

		Sales of antibiotics (J01 excl. methenamine), humans, per region, 2018-2020, prescriptions/1 000 inhabitants per year.

				2018		2019		2020

		Skåne 		322.46		313.44		260.63

		Gotland 		339.99		312.44		258.69

		Värmland 		296.77		298.05		248.33

		Kalmar 		288.80		281.86		243.62

		Västmanland 		298.23		296.05		243.59

		Östergötland 		286.10		276.11		240.04

		Kronoberg 		300.06		292.90		238.03

		Stockholm 		313.44		294.98		237.80

		Sweden		295.86		285.49		237.08

		Örebro 		282.87		277.89		236.28

		Halland 		287.65		280.40		232.93

		Sörmland		286.58		275.88		232.72

		Norrbotten 		290.20		277.20		232.06

		Blekinge 		290.99		282.54		231.52

		Uppsala 		288.45		275.22		230.56

		Västra Götaland 		286.96		273.95		229.16

		Jönköping 		280.28		272.07		223.92

		Västernorrland 		274.15		267.16		223.10

		Dalarna 		263.17		263.16		222.12

		Gävleborg 		267.81		267.53		222.12

		Jämtland 		246.85		253.32		217.40

		Västerbotten 		240.21		235.70		200.51



2018	Skåne 	Gotland 	Värmland 	Kalmar 	Västmanland 	Östergötland 	Kronoberg 	Stockholm 	Sweden	Örebro 	Halland 	Sörmland	Norrbotten 	Blekinge 	Uppsala 	Västra Götaland 	Jönköping 	Västernorrland 	Dalarna 	Gävleborg 	Jämtland 	Västerbotten 	322.45894775669314	339.99488010922431	296.77352629645611	288.79508573681096	298.23493609251369	286.10086208404005	300.06227249024147	313.44201810719699	295.85547460228713	282.87393737851568	287.64719464326947	286.57827082353668	290.20076006287428	290.98769537745261	288.45085386114357	286.95538514131329	280.28171773920394	274.15354842906396	263.16984956231545	267.80844218361062	246.85299600942943	240.20635837073735	2019	Skåne 	Gotland 	Värmland 	Kalmar 	Västmanland 	Östergötland 	Kronoberg 	Stockholm 	Sweden	Örebro 	Halland 	Sörmland	Norrbotten 	Blekinge 	Uppsala 	Västra Götaland 	Jönköping 	Västernorrland 	Dalarna 	Gävleborg 	Jämtland 	Västerbotten 	313.43656123638561	312.44409188340728	298.04747728096288	281.86128254383459	296.05116654315538	276.10852219427494	292.90195411384491	294.98268862909981	285.49415284278825	277.89394280269448	280.40212295659359	275.87845060146935	277.20491662574801	282.53926504847072	275.22492121778964	273.95260537111056	272.07094852075107	267.15908952019328	263.16284284674663	267.53028299022498	253.31593490942586	235.69519607335076	2020	Skåne 	Gotland 	Värmland 	Kalmar 	Västmanland 	Östergötland 	Kronoberg 	Stockholm 	Sweden	Örebro 	Halland 	Sörmland	Norrbotten 	Blekinge 	Uppsala 	Västra Götaland 	Jönköping 	Västernorrland 	Dalarna 	Gävleborg 	Jämtland 	Västerbotten 	260.63214031950309	258.68712931005598	248.32692430261955	243.61774076578962	243.58607188819809	240.03909816431971	238.03165747583995	237.7954306142702	237.08224639845758	236.2822132182871	232.92935707267981	232.72165087047119	232.05767454506923	231.52011829129231	230.55773455681719	229.15890493029357	223.91700747251781	223.10034359498997	222.12344512893884	222.1189914469243	217.39928140050455	200.50710984190539	

Prescriptions/1 000 inhabitants per year
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Fig 1.19 Antibiotic sales per region and in Sweden_2018-2020.xlsx


Book 1

		Proportion (%) of the population treated with at least one course of antibiotics (J01 excl. methenamine), humans, per region, 2016-2020.

				2016		2017		2018		2019		2020

		Skåne		19.6		19.4		18.7		18.1		15.0

		Gotland		18.7		20.0		19.5		17.9		14.5

		Stockholm		20.2		19.6		18.7		17.5		14.2

		Västmanland		18.9		17.6		17.5		17.3		14.1

		Kalmar		18.2		18.2		17.0		16.6		14.1

		Kronoberg		18.0		18.3		17.6		17.2		13.9

		Halland		18.5		18.5		17.6		16.9		13.8

		Värmland		17.2		17.4		17.0		16.9		13.8

		Sörmland		18.2		18.0		17.2		16.6		13.8

		Sweden		18.4		18.1		17.4		16.7		13.8

		Östergötland		17.7		17.5		16.7		15.9		13.7

		Örebro		17.9		17.4		16.9		16.4		13.6

		Västra Götaland		18.1		17.9		17.3		16.4		13.6

		Uppsala		18.6		17.5		17.0		16.1		13.3

		Blekinge		18.1		17.8		17.0		16.6		13.3

		Jönköping		17.0		17.0		16.7		16.1		13.1

		Gävleborg		16.3		15.8		15.5		15.7		13.0

		Norrbotten		17.3		16.8		16.6		15.7		12.9

		Västernorrland		17.0		16.7		16.0		15.6		12.7

		Dalarna		15.8		15.2		15.0		15.0		12.3

		Jämtland		15.6		15.0		14.3		14.6		12.1

		Västerbotten		14.6		14.3		13.9		13.5		11.3



2016	Skåne	Gotland	Stockholm	Västmanland	Kalmar	Kronoberg	Halland	Värmland	Sörmland	Sweden	Östergötland	Örebro	Västra Götaland	Uppsala	Blekinge	Jönköping	Gävleborg	Norrbotten	Västernorrland	Dalarna	Jämtland	Västerbotten	19.621256693783526	18.736387238416828	20.249937372170141	18.879126367881589	18.204805641240213	18.040539481323982	18.526354579631064	17.232080723726693	18.154325513183963	18.449496129002455	17.702244531168869	17.885516748462479	18.146131273218231	18.562304469133043	18.119972096542803	17.037577945999487	16.264925571744854	17.340519675005709	17.034239863540591	15.766044664605031	15.579072980783652	14.556265139828742	2017	Skåne	Gotland	Stockholm	Västmanland	Kalmar	Kronoberg	Halland	Värmland	Sörmland	Sweden	Östergötland	Örebro	Västra Götaland	Uppsala	Blekinge	Jönköping	Gävleborg	Norrbotten	Västernorrland	Dalarna	Jämtland	Västerbotten	19.410599999999999	19.9541	19.556699999999999	17.625899999999998	18.181100000000001	18.3447	18.542300000000001	17.356299999999997	18.029	18.069499999999998	17.490600000000001	17.387499999999999	17.8855	17.5425	17.784500000000001	17.041699999999999	15.8047	16.789300000000001	16.7149	15.231399999999999	15.044300000000002	14.313499999999999	2018	Skåne	Gotland	Stockholm	Västmanland	Kalmar	Kronoberg	Halland	Värmland	Sörmland	Sweden	Östergötland	Örebro	Västra Götaland	Uppsala	Blekinge	Jönköping	Gävleborg	Norrbotten	Västernorrland	Dalarna	Jämtland	Västerbotten	18.677627317543312	19.464118098813891	18.651444039645725	17.500507202272267	17.006931213455097	17.626658701188241	17.578080504887247	17.005053513029647	17.23204080441819	17.397034576841147	16.673369821812649	16.89756345619206	17.254796892798716	16.969355315187372	17.013132878629111	16.68696131699684	15.534752150456699	16.554646928908255	15.963458661289273	14.966190833959429	14.280541731507018	13.91689791965433	2019	Skåne	Gotland	Stockholm	Västmanland	Kalmar	Kronoberg	Halland	Värmland	Sörmland	Sweden	Östergötland	Örebro	Västra Götaland	Uppsala	Blekinge	Jönköping	Gävleborg	Norrbotten	Västernorrland	Dalarna	Jämtland	Västerbotten	18.122781104184224	17.872031595469966	17.526205951562289	17.265422792037352	16.634650754076922	17.23332299410664	16.933554373436323	16.937139852637113	16.557797044401841	16.7303328336682	15.916097429931344	16.370445853129176	16.42769330465185	16.109832763834049	16.555822749931114	16.081757084459227	15.709464764942574	15.730328107721849	15.565098002468906	15.002211072073985	14.610070617132331	13.463061809190313	2020	Skåne	Gotland	Stockholm	Västmanland	Kalmar	Kronoberg	Halland	Värmland	Sörmland	Sweden	Östergötland	Örebro	Västra Götaland	Uppsala	Blekinge	Jönköping	Gävleborg	Norrbotten	Västernorrland	Dalarna	Jämtland	Västerbotten	15.044341561023264	14.539422980263378	14.177093670766794	14.094872120212438	14.075193728966862	13.868138522551856	13.848517888380341	13.847755422889801	13.767896753377698	13.758583925057435	13.74450853392625	13.626744968094357	13.592825924846499	13.33262099537936	13.273937070034961	13.11747282033229	12.956970165146043	12.929190341193076	12.678777405063032	12.271240354764105	12.116046173839919	11.27123384461389	

Proportion of the population (%)
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Fig 1.20 Proportion of total population treated with AB 2016-20.xlsx
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The target for prescribed fluoroquinolones to women is set Figure 1.22. Proportion fluoroquinolones of antibiotics commonly used g
to the age group 18-79 years, though the treatment recom- to treat urinary tract infections in women 15-79 years, humans, women,

. . per region, 2019 and 2020. The dashed line indicates Strama'’s target
mendations for UTIs concern women >15 years. In Figure of maximum 10% fluoroquinolones for women 18-79 years.

1.22, the proportion of fluoroquinolones is shown for women

15-79 years, which corresponds well to women 18-79 years. Jbgﬁg:g r— |
Data on both age groups are found in the embedded file. The Stockholm — i
target is set to a maximum of 10% fluoroquinolones. Here, ést\e/?g;g:z:g — —
the numerator is ciprofloxacin (JOIMAO02) and norfloxacin Sérmland : : : : ;
. .. e Véstra Gotaland
(JOIMAOG6) and the denominator is pivmecillinam (JO1CAO08), S ! ! ! ! i
. . . . | | | | 1
trimethoprim (JO1EAO1), ciprofloxacin (JO1MAO02), norfloxa- K" b' ] ‘ ‘ ‘ ‘
. . . ronoberg
cin (JOIMAO6) and nitrofurantoin (JOIXEO1). In 2020, the Halland ‘ ‘ ‘ ‘ }
. . . ! ! ! !
proportion of fluoroquinolones was 11% on a national level, Nj’[rb"‘“eg : : : : 1 ‘
B Amtlan
Flgure 1.22. Blekinge ; ; ; ; L
Kalmar : : : : : ‘
Uppsala : : : : :
Dalarna : : : : : ‘
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Figure 1.21. Proportion penicillin VV of antibiotics that are commonly Vastmanland ‘ ‘ . . ' . ‘
used to treat respiratory tract infections in children 0-6 years, humans, Vasterbotten : : : : : ‘
per region, 2019 and 2020. The red line indicates Strama’s target at a Vasternorrland : : : : : ‘
minimum of 80%. Orebro : : : : ‘ ‘
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\Jﬁmt:ang —————— 2019 M 2020
armian
Norrbotten ‘ ‘ ‘ ‘ ‘ ‘ ‘ Source: The Public Health Agency of Sweden
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O i ——— Antibiotics in dentistry
coy
e ———————— Results
otlan
. N | | | | | | | . R .
Véstra Gotaland —_— * Dentists now account for around 6.6% of all antibiotics pre-
Skéne . . .
Uppsala ——— ! — scribed in Sweden, excl. metronidazole (PO1ABO1), com-
= | | | | | | | .
Vas‘efo“oL'_‘a”d ‘ : : : : : : pared to 5.9% in 2019.
exinge - . . .
Sweden ——— ‘ — ® The sales of antibiotics (JO1 excl. methenamine; metroni-
| | | | | | | .
sa'?ﬂﬁﬂi T ————— dazole POIABO1) decreased by 3.2% in 2020, from 19 to
Ostergstland S ——— 18 prescriptions per 1 000 inhabitants per year. The sales
Nt 3E7g e —————— | of amoxicillin and clindamycin decreased by 12% and 4.4%
Stockholm _— : — . .
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% respectively, Figure 1.23.
2019 2020 * The most commonly prescribed antibiotic by dentists was
Source: The Public Health Agency of Sweden penicillin AV (74% of the total sales), which decreased by

2.3% compared to 2019.

Figure 1.23. Antibiotics prescribed by dentists in outpatient care, humans, 2016-2020, prescriptions/1 000 inhabitants per year. g

Prescriptions/1 000 inhabitants per year

Penicillin V (JO1CE02) Amoxicillin (JO1CA04) Clindamycin (JO1FFO1) Metronidazol Erythromycin Other (in the group JO1)
(PO1ABO1) (JO1FAO1)

M 2016 2017 M2018 2019 2020

Source: The Public Health Agency of Sweden



Book 1

		Proportion penicillin V of antibiotics commonly used to treat respiratory tract infections in children 0-6 years, humans, per region, 2019 and 2020. The red line indicates Strama's target of minimum 80% penicillin V.

				2019		2020

		Stockholm 		71%		68%

		Kronoberg 		70%		69%

		Östergötland 		75%		69%

		Sörmland		73%		69%

		Halland 		76%		71%

		Sweden		75%		72%

		Blekinge 		80%		72%

		Västernorrland 		77%		72%

		Uppsala 		72%		72%

		Skåne 		75%		73%

		Västra Götaland 		77%		74%

		Gotland 		79%		74%

		Örebro 		76%		75%

		Gävleborg 		78%		75%

		Kalmar 		78%		75%

		Västerbotten 		78%		75%

		Dalarna 		76%		75%

		Västmanland 		77%		75%

		Jönköping 		80%		75%

		Norrbotten 		81%		76%

		Värmland 		84%		81%

		Jämtland 		83%		85%



2020	Stockholm 	Kronoberg 	Östergötland 	Sörmland	Halland 	Sweden	Blekinge 	Västernorrland 	Uppsala 	Skåne 	Västra Götaland 	Gotland 	Örebro 	Gävleborg 	Kalmar 	Västerbotten 	Dalarna 	Västmanland 	Jönköping 	Norrbotten 	Värmland 	Jämtland 	0.67790868370534874	0.68722028841372462	0.68931198615318046	0.69436619718309855	0.70663674254568765	0.71784134170182112	0.71809841534612173	0.7196731615336267	0.72441679626749622	0.73153779322328416	0.73592123416530797	0.73629242819843344	0.74594155844155829	0.74750830564784054	0.7479935794542536	0.74972191323692994	0.74984820886460235	0.75029036004645766	0.75063775510204089	0.76043165467625895	0.8139534883720928	0.84648493543758963	2019	Stockholm 	Kronoberg 	Östergötland 	Sörmland	Halland 	Sweden	Blekinge 	Västernorrland 	Uppsala 	Skåne 	Västra Götaland 	Gotland 	Örebro 	Gävleborg 	Kalmar 	Västerbotten 	Dalarna 	Västmanland 	Jönköping 	Norrbotten 	Värmland 	Jämtland 	0.70657254960857563	0.70188943317004893	0.75065398335315103	0.73364654860860146	0.76456477039067861	0.74774080524431163	0.79918367346938757	0.76662251655629132	0.72206221198156684	0.7496685139224154	0.76634920634920634	0.78526841448189755	0.75777734298571708	0.77624909485879801	0.77827422507679422	0.77911275415896475	0.75877659574468082	0.7722868217054264	0.7980880648899189	0.80719619823489475	0.84417375316019305	0.83049817739975695	
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15-79 years

		Proportion fluoroquinolones of antibiotics commonly used to treat urinary tract infections in women 15-79 years, humans, women, per region, 2019 and 2020. The dashed line indicates Strama’s target of maximum 10% fluoroquinolones for women 18-79 years.

				2019		2020

		Örebro		14.1%		14.4%

		Västernorrland		15.5%		13.6%

		Västerbotten		14.5%		13.3%

		Västmanland		14.0%		12.7%

		Gävleborg		14.8%		12.5%

		Dalarna		13.9%		12.3%

		Uppsala		13.0%		12.0%

		Kalmar		11.4%		11.7%

		Blekinge		12.1%		11.6%

		Jämtland		11.5%		11.3%

		Norrbotten		12.1%		11.2%

		Halland		12.6%		11.1%

		Kronoberg		13.0%		10.8%

		Sweden		11.7%		10.8%

		Skåne		11.7%		10.7%

		Västra Götaland		10.8%		10.3%

		Sörmland		12.5%		10.2%

		Värmland		10.4%		10.0%

		Östergötland		11.2%		9.9%

		Stockholm		10.7%		9.8%

		Gotland		11.0%		9.6%

		Jönköping		9.8%		8.1%



2020	Örebro	Västernorrland	Västerbotten	Västmanland	Gävleborg	Dalarna	Uppsala	Kalmar	Blekinge	Jämtland	Norrbotten	Halland	Kronoberg	Sweden	Skåne	Västra Götaland	Sörmland	Värmland	Östergötland	Stockholm	Gotland	Jönköping	0.14424656634027733	0.13607748184019372	0.13332037702847149	0.12747146760970904	0.12524744936805238	0.12317691819911224	0.12018237082066868	0.11724137931034483	0.11586791350087666	0.11276374956762367	0.1117384573353975	0.1111910053601778	0.1078249481610826	0.10767931102768613	0.10685135886259253	0.10305191211110967	0.10237039090657055	9.9686613938218177E-2	9.9423631123919304E-2	9.8210108164145257E-2	9.5776521449950122E-2	8.0964577997126252E-2	2019	Örebro	Västernorrland	Västerbotten	Västmanland	Gävleborg	Dalarna	Uppsala	Kalmar	Blekinge	Jämtland	Norrbotten	Halland	Kronoberg	Sweden	Skåne	Västra Götaland	Sörmland	Värmland	Östergötland	Stockholm	Gotland	Jönköping	0.14057466821285916	0.15541113308844307	0.14469953352236348	0.14021811707099935	0.14761288467069314	0.13861841600858701	0.12979129328785335	0.11407766990291261	0.12070146595424032	0.11531223267750214	0.12141595896745987	0.12611991729841487	0.12990040262767535	0.11734556081830104	0.11683716319477909	0.1075086609429131	0.12475206894193286	0.10366544013586186	0.11207927558516999	0.10695660473955035	0.11041207927021077	9.7892755207384483E-2	









18-79 years

		Proportion fluoroquinolones of antibiotics commonly used to treat urinary tract infections in women 18-79 years, humans, women, per region, 2019 and 2020. The red line indicates Strama’s target of maximum 10% fluoroquinolones for women 18-79 years.

				2019		2020

		Örebro		14.2%		14.5%

		Västernorrland		15.7%		13.7%

		Västerbotten		14.6%		13.4%

		Västmanland		14.1%		12.9%

		Gävleborg		14.9%		12.6%

		Dalarna		14.0%		12.5%

		Uppsala		13.1%		12.1%

		Kalmar		11.5%		11.8%

		Blekinge		12.1%		11.7%

		Jämtland		11.7%		11.3%

		Norrbotten		12.1%		11.2%

		Halland		12.7%		11.1%

		Kronoberg		13.0%		10.9%

		Sweden		11.8%		10.8%

		Skåne		11.8%		10.7%

		Västra Götaland		10.8%		10.4%

		Sörmland		12.5%		10.3%

		Östergötland		11.3%		10.0%

		Värmland		10.3%		10.0%

		Stockholm		10.8%		9.8%

		Gotland		11.2%		9.7%

		Jönköping		9.9%		8.2%



2020	Örebro	Västernorrland	Västerbotten	Västmanland	Gävleborg	Dalarna	Uppsala	Kalmar	Blekinge	Jämtland	Norrbotten	Halland	Kronoberg	Sweden	Skåne	Västra Götaland	Sörmland	Östergötland	Värmland	Stockholm	Gotland	Jönköping	0.14526798973943567	0.13692904766643446	0.13387000596302923	0.12912541254125415	0.12621587700031378	0.12461312917413259	0.12109156461739293	0.1180952380952381	0.11684782608695651	0.1131606952820149	0.11223919523099851	0.11144740382028517	0.1092559390407889	0.10830946546756232	0.10746594494370264	0.10373253046896569	0.10275671461980015	0.10037124837858388	0.10002294104152329	9.8460992178812712E-2	9.6752136752136758E-2	8.1965110312981024E-2	2019	Örebro	Västernorrland	Västerbotten	Västmanland	Gävleborg	Dalarna	Uppsala	Kalmar	Blekinge	Jämtland	Norrbotten	Halland	Kronoberg	Sweden	Skåne	Västra Götaland	Sörmland	Östergötland	Värmland	Stockholm	Gotland	Jönköping	0.14155069582504973	0.15693853884808659	0.14570093457943925	0.14149226569608736	0.14932761932909711	0.14019059620382768	0.13083614415054148	0.11472648284422378	0.12096433103059352	0.11680363699947542	0.12130837912087912	0.12683147227780286	0.1302123026673925	0.11807818933436749	0.11762799740764746	0.10811609092076538	0.12544652237865098	0.11305106940200785	0.10305177899913219	0.10756460343193273	0.11240310077519379	9.8671490051768229E-2	
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Book 1

		Antibiotics prescribed by dentists in outpatient care, humans, 2016-2020, prescriptions/1 000 inhabitants per year.

				2016		2017		2018		2019		2020

		Penicillin V (J01CE02)		16.14		15.41		14.25		13.68		13.36

		Amoxicillin (J01CA04)		1.93		1.90		1.85		1.80		1.59

		Clindamycin (J01FF01)		1.91		1.73		1.56		1.43		1.37

		Metronidazol (P01AB01)		1.66		1.54		1.41		1.34		1.33

		Erythromycin (J01FA01)		0.13		0.11		0.09		0.08		0.07

		Other (in the group J01)		0.44		0.44		0.41		0.38		0.39



2016	Penicillin V (J01CE02)	Amoxicillin (J01CA04)	Clindamycin (J01FF01)	Metronidazol (P01AB01)	Erythromycin (J01FA01)	Other (in the group J01)	16.137521638628783	1.9344195629750716	1.909549034378887	1.6552605685281023	0.12760103855266924	0.44198482248076232	2017	Penicillin V (J01CE02)	Amoxicillin (J01CA04)	Clindamycin (J01FF01)	Metronidazol (P01AB01)	Erythromycin (J01FA01)	Other (in the group J01)	15.408468484674522	1.9040228798898826	1.7330400044901764	1.5442484972466155	0.10775222750467152	0.44001327443411742	2018	Penicillin V (J01CE02)	Amoxicillin (J01CA04)	Clindamycin (J01FF01)	Metronidazol (P01AB01)	Erythromycin (J01FA01)	Other (in the group J01)	14.250844989675148	1.8454104160750306	1.5644882800233433	1.4146894906268053	9.4562956103223614E-2	0.41	2019	Penicillin V (J01CE02)	Amoxicillin (J01CA04)	Clindamycin (J01FF01)	Metronidazol (P01AB01)	Erythromycin (J01FA01)	Other (in the group J01)	13.683525762241837	1.8018246981848325	1.4332096633638589	1.3384899686564808	7.5267456062622529E-2	0.38425502569112768	2020	Penicillin V (J01CE02)	Amoxicillin (J01CA04)	Clindamycin (J01FF01)	Metronidazol (P01AB01)	Erythromycin (J01FA01)	Other (in the group J01)	13.364784365450639	1.5868176008940713	1.3702133189072494	1.3329345309926643	7.2427359376907821E-2	0.39438052773014176	

Prescriptions/1 000 inhabitants per year
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Comments

Most prescriptions of antibiotics issued by dentists are found
in the age group 65-84 years, followed by the age group 45-64
years. Between 2000 and 2007, an increase was seen in all
age groups, but since 2007 there has been an overall decreas-
ing trend, Figure 1.24 (data found in the embedded file).
Penicillin V was the most commonly prescribed antibiotic by
dentists and made up 74% of the total sales, which is in line
with treatment recommendations (Medical Products Agency,
2014). In combination with or as a complement to penicillin V,
for a broader anaerobic spectrum, metronidazole is also rec-
ommended as first-line treatment in dentistry and therefore
included in the measure of sales.

The sales of antibiotics in dentistry (JO1 excl. methena-
mine; metronidazole PO1ABO1), measured in prescriptions
per 1 000 inhabitants per year, were lower in 16 of 21 regions
in 2020 compared to 2019, Figure 1.25. There are regional
differences; dentists in Region Skine prescribed the most,
with 23 prescriptions per 1 000 inhabitants. This is more than
twice as much as dentists in Region Visterbotten, who pre-
scribed the least (11 prescriptions per 1 000 inhabitants) in
2020. These regional differences correspond to some extent
to the differences in sales in total outpatient care, Figure 1.19.

The effects of the COVID-19 pandemic are not yet pro-
nounced in the number of antibiotic prescriptions issued
by dentists. The trend of a continuous decrease in the sales
continued during 2020. Nonetheless, a decrease is seen in the
number of dental care visits, mostly in the age group 70 years
and older, compared to previous years (National Board of
Health and Welfare, 2020a). Data on dental care subsidy
show a big decrease in the allowance paid to the dental care
clinics as subsidy for the patient’s dental care (Swedish Social
Insurance Agency, 2020). National dental care subsidy is
provided for people who are 24 years and older. In 2020,
3 704 035 people received dental care subsidy compared to
4037 368 people in 2019. This reduction is due to fewer peo-
ple visiting dental care clinics and thus not using the allow-
ance. The decline in the number of visits during 2020 is seen
across all types of visits to dental care. Preventive dental care
at dental hygienists has decreased the most. This is attribut-

able to fewer appointments as well as clinics having to cancel,
restrict or pause non-urgent care during the pandemic. The
impact of this decline in the number of visits is hard to estab-
lish at the moment and therefore continuous monitoring of
both the sales of antibiotics and the number of visits is impor-
tant. Studies on the short-term and long-term consequences
of the COVID-19 pandemic on dental care are needed.

Figure 1.24. Antibiotics (JO1 excl. methenamine; metronidazole
PO1ABO1) prescribed by dentists in outpatient care, humans, age
group, 2018-2020, prescriptions/1 000 inhabitants per year.
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Antibiotics in digital care

In this report, digital care refers to digital consultations pro-
vided through applications for telephones and web-based
consultations.

The Swedish digital care sector has grown in recent years
and in 2020, the digital health care services had a rapid devel-
opment. A large portion of the health care centres that pre-
viously only offered visits in person, have now developed
platforms for digital consultations. Simultaneously, several
health care centres that before only provided digital care

Figure 1.25. Antibiotics (JO1 excl. methenamine; metronidazole PO1ABO1) prescribed by dentists in outpatient care, humans, 2016-2020,

prescriptions/1 000 inhabitants per year.
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Book 1

		Antibiotics (J01 excl. methenamine; metronidazole P01AB01) prescribed by dentists in outpatient care, humans, 2018-2020, by age group, prescriptions/1 000 inhabitants per year.

				All age groups		<1 years		1-4 years		5-19 years		20-44 years		45-64 years 		65-84 years		85 - years

		2018		19.58				1.08		3.96		17.16		28.25		32.07		18.43

		2019		18.72		0.02		0.96		3.73		16.36		26.96		31.10		18.65

		2020		18.12		0.01		0.86		3.44		16.57		26.00		29.25		17.97







				2000		2001		2002		2003		2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014		2015		2016		2017		2018		2019		2020

		All age groups		26.06		28.06		28.86		31.09		32.04		31.63		33.58		34.32		32.71		30.67		28.94		29.12		28.34		25.99		23.60		22.90		22.21		21.14		19.58		18.72		18.12

		<1		0.05		0.02		0.03		0.02		0.02		0.03		0.04		0.01								0.04		0.03		0.01		0.05		0.01		0.01						0.02		0.01

		1-4		1.70		2.32		2.08		2.47		2.16		2.02		2.16		2.38		2.20		1.72		1.84		1.74		1.53		1.45		1.26		1.20		1.19		1.18		1.08		0.96		0.86

		5-19		6.49		7.23		7.35		7.71		7.61		7.72		8.03		8.67		8.03		7.42		7.20		6.74		6.37		5.83		4.96		4.65		4.42		4.29		3.96		3.73		3.44

		20-44		23.37		25.01		25.97		26.70		26.80		26.75		28.58		29.76		28.35		25.40		24.53		24.92		24.18		22.38		20.56		19.65		18.95		18.38		17.16		16.36		16.57

		45-64		43.41		46.05		47.02		48.42		49.23		48.74		50.10		50.44		48.08		45.77		42.80		42.65		41.41		37.59		33.85		32.88		31.97		30.38		28.25		26.96		26.00

		65-84		37.32		40.68		41.57		51.20		55.64		53.46		59.33		60.36		57.57		51.82		47.63		48.31		46.86		42.73		38.61		37.25		35.62		34.78		32.07		31.10		29.25

		85+		18.46		20.22		21.70		24.53		27.01		27.77		30.03		29.57		28.67		25.97		23.09		24.45		23.31		20.97		20.02		19.36		18.78		18.06		18.43		18.65		17.97



2018	All age groups	<	1 years	1-4 years	5-19 years	20-44 years	45-64 years 	65-84 years	85 - years	19.579373694818759	1.077395299013246	3.9615049690037991	17.161176785552755	28.251136556124557	32.07498638001784	18.434152501065061	2019	All age groups	<	1 years	1-4 years	5-19 years	20-44 years	45-64 years 	65-84 years	85 - years	18.716768074086637	1.7117572043581337E-2	0.96173760763156213	3.7284250573603854	16.36393948461896	26.962167872868566	31.099568757904464	18.64884154624222	2020	All age groups	<	1 years	1-4 years	5-19 years	20-44 years	45-64 years 	65-84 years	85 - years	18.121557703351673	8.6667880016986897E-3	0.85743366198196713	3.4394887492425137	16.574906312412654	25.999617107026481	29.24903072008328	17.967301789892726	

Prescriptions/1 000 inhabitants per year 
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Book 1

		Antibiotics (J01 excl. methenamine; metronidazole P01AB01) prescribed by dentists in outpatient care, humans, 2016-2020, prescriptions/1 000 inhabitants per year.

				2016		2017		2018		2019		2020

		Skåne		28.02		26.51		25.32		23.75		23.28

		Stockholm		27.85		26.74		24.22		22.79		21.28

		Västmanland		25.20		25.67		23.84		22.08		20.30

		Sweden		22.21		21.14		19.58		18.72		18.12

		Östergötland		21.13		19.63		17.73		17.30		17.74

		Västra Götaland		20.32		19.25		17.26		17.43		17.58

		Sörmland		20.01		19.26		17.89		17.29		16.71

		Uppsala		20.96		19.52		17.87		17.79		16.67

		Kalmar		19.96		18.97		17.78		16.19		16.53

		Jämtland		22.72		19.23		18.32		17.16		16.46

		Kronoberg		20.29		18.60		18.76		15.25		15.10

		Norrbotten		17.44		16.61		16.10		14.46		15.06

		Jönköping		18.65		17.86		16.14		15.66		14.79

		Västernorrland		16.88		17.57		17.34		15.15		14.61

		Dalarna		17.91		16.46		15.67		16.04		14.47

		Halland		16.95		16.42		15.42		14.91		14.43

		Gävleborg		13.90		13.37		13.11		13.35		14.39

		Värmland		17.00		16.20		15.07		14.00		13.91

		Blekinge		19.87		17.64		14.86		13.85		13.76

		Gotland		17.13		16.24		15.75		13.42		13.32

		Örebro		15.27		14.24		14.08		14.26		12.73

		Västerbotten		12.34		11.70		11.17		11.53		10.66



2016	Skåne	Stockholm	Västmanland	Sweden	Östergötland	Västra Götaland	Sörmland	Uppsala	Kalmar	Jämtland	Kronoberg	Norrbotten	Jönköping	Västernorrland	Dalarna	Halland	Gävleborg	Värmland	Blekinge	Gotland	Örebro	Västerbotten	28.017216581123282	27.847501096825859	25.20471022718673	22.206235153182661	21.134898499083384	20.3174414471681	20.013252876156102	20.962040184773155	19.955486180941524	22.720135661349079	20.290642685074385	17.442628727480951	18.649539870686556	16.875976334272252	17.912805841410819	16.948129511029787	13.895640757234355	16.998666202737184	19.871618464925472	17.128121133975711	15.270847937542094	12.339679092407112	2017	Skåne	Stockholm	Västmanland	Sweden	Östergötland	Västra Götaland	Sörmland	Uppsala	Kalmar	Jämtland	Kronoberg	Norrbotten	Jönköping	Västernorrland	Dalarna	Halland	Gävleborg	Värmland	Blekinge	Gotland	Örebro	Västerbotten	26.506060480233131	26.744555013970544	25.669863878727639	21.138245707694519	19.630395593943888	19.251302352039708	19.260873941762668	19.517230119571742	18.97227002777537	19.234804504441492	18.604722855909738	16.606138005347809	17.860433469885326	17.567149349274349	16.462178110645237	16.417290756806196	13.370299311983022	16.19924534786313	17.639299981698041	16.240539282450907	14.243526671435982	11.704484336977821	2018	Skåne	Stockholm	Västmanland	Sweden	Östergötland	Västra Götaland	Sörmland	Uppsala	Kalmar	Jämtland	Kronoberg	Norrbotten	Jönköping	Västernorrland	Dalarna	Halland	Gävleborg	Värmland	Blekinge	Gotland	Örebro	Västerbotten	25.318865551811609	24.2194699375212	23.844039912207897	19.579373694818759	17.726930945844337	17.261243613901733	17.886256997813561	17.871323220524104	17.775606070560407	18.319646241313961	18.757689133703593	16.104578284486362	16.140545352245148	17.339653938723735	15.665787220659409	15.423689679057954	13.111046538088553	15.071380425750448	14.864686799982431	15.752197286457889	14.084648402345881	11.167191253980967	2019	Skåne	Stockholm	Västmanland	Sweden	Östergötland	Västra Götaland	Sörmland	Uppsala	Kalmar	Jämtland	Kronoberg	Norrbotten	Jönköping	Västernorrland	Dalarna	Halland	Gävleborg	Värmland	Blekinge	Gotland	Örebro	Västerbotten	23.746039390264315	22.78633724154524	22.075063246315651	18.716572574200761	17.296997506407298	17.432890361173786	17.2890615721339	17.791759885639586	16.18506559856133	17.163033466380103	15.253694605925377	14.455262937280686	15.661331670477379	15.151576880298876	16.038107043744407	14.908061891228838	13.352085347255423	14.004447886543367	13.846096039678365	13.417947982244426	14.256315921813586	11.530460404065829	2020	Skåne	Stockholm	Västmanland	Sweden	Östergötland	Västra Götaland	Sörmland	Uppsala	Kalmar	Jämtland	Kronoberg	Norrbotten	Jönköping	Västernorrland	Dalarna	Halland	Gävleborg	Värmland	Blekinge	Gotland	Örebro	Västerbotten	23.283039162391216	21.276515188165654	20.297630915912922	18.121557703351673	17.742403248155188	17.577109893439932	16.710358271156821	16.671314237463939	16.525019759947199	16.458986316030884	15.104060674346922	15.058398275841387	14.788269494690578	14.607881897883406	14.470458317995876	14.431717428290719	14.388514242367302	13.912199820122233	13.758881245065975	13.319706463827364	12.729449976214301	10.661082815674037	

Prescriptions/1 000 inhabitants per year
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have also opened facilities for visits where the patient is phys-
ically present. Overall, in 2020, the total number of consulta-
tions in digital care for all types of health issues has increased
(SALAR, 2020).

In Sweden, registration codes are issued to all health care
providers and can for example give the opportunity to meas-
ure prescribing trends. Prescriptions issued by health care
centres that provide care both in their facilities and through
digital consultations are accounted for under the same regis-
tration number, regardless of the kind of visit. Consequently,
it has become more complex to separate data and specifically
measure prescriptions in digital care. To follow and analyse
the antibiotic prescribing patterns in digital care is therefore
not possible at this point and the surveillance of sales in this
sector needs to be developed further.

However, for Swedres-Svarm 2020, efforts were made to
compile data on prescriptions from digital consultations. Data
were aggregated by the eHealth Agency, based on registration
numbers for 12 digital care providers in 2019 and 2020. The
sample from these providers shows a clear increase in dis-
pensed antibiotic prescriptions from 2019 to 2020. Taking
a closer look at the different age groups, the individuals in
the group 20-44 years received most antibiotic prescriptions
via digital care providers, which might indicate that this age
group seeks digital health care to a larger extent. Showing
the data separated into different antibiotic classes, a large
proportion of the prescribed antibiotics are the class JO1X.
Here nitrofurantoin (JO1XEO1) is found, one of the first-line
treatment recommendations of urinary tract infection in non-
pregnant womern.

These compilations do not reflect the data with full accu-
racy, but give an indication of the situation in 2020. In the
future, it is important to be able to analyse digital care in the
same manner as outpatient care, dentistry and hospital care,
to give a comprehensive view of antibiotic prescribing trends
in this sector.

Antibiotics in hospital care

Data shown in this section include sales on requisition to all
Swedish hospitals and other facilities, covering acute care
hospitals, some nursing homes and other institutions within
health and social care that order antibiotics for dispensing
to patients or residents. To provide a more detailed picture
of antibiotic use in secondary care, there are also displays
of sales to acute care hospitals only, related to number of
admissions and patient-days. The amount of nursing homes
that purchase antibiotics (and other medicines) to dispen-
saries, whereby the sales are included in hospital care data,
varies between regions. On a national level, the proportion
of antibiotics in hospital care sold to acute care hospitals is
about 70%. Region Dalarna is not included in the statistics
showing hospital care and admissions and patient-days from
Dalarna are excluded. Requisition data from Region Jimtland
Hirjedalen are excluded from 2020, as well as admissions and
patient-days from the same year. Data from 2014 from J6n-
koping are incomplete.

SWEDRES|SVARM 2020

Antibiotic sales in hospitals
and other health and social care facilities

Results

® The total sales of antibiotics (JO1 excl. methenamine) in
hospital care in Sweden were 1.36 DDD per 1000 inhab-
itants per day in 2020, which is 4.1% lower compared to
2019.

* Beta-lactamase resistant and beta-lactamase sensitive peni-
cillins JO1CF and JO1CE) have decreased in hospital care
and combinations of penicillins (JO1CR) have increased in
2020, Figure 1.27.

e Sales in hospital care represent 14% of the total sales of
antibiotics for humans in Sweden (outpatient care, hospi-
tals and other health care facilities) measured in DDD per
1 000 inhabitants per day.

Figure 1.26. Sales of antibiotics (JO1 excl. methenamine) in hospital care, g

humans, 2000-2020, DDD/1 000 inhabitants per day.
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Source: The Public Health Agency of Sweden

Comments

The total sales of antibiotics (JO1 excl. methenamine) in hos-
pital care have decreased significantly since 2015 (p < 0.001)
and the decrease continued in 2020, Figure 1.26. Taking a
closer look at the different classes of antibiotics, there have
been several changes in the last years. The change in the sales
of cephalosporins around 2006-2009 is explained by a shift in
the use of substances, meaning the number of DDDs appear
lower, and by an altered prescribing that has continued since.
Simultaneously, beta-lactamase sensitive penicillins (JO1CE)
and combinations of penicillins (JO1CR), mainly piperacillin-
tazobactam (JO1CROS), have gradually replaced the cepha-
losporins. Combinations of penicillins have increased signif-
icantly (p < 0.001) since 2000 and beta-lactamase resistant
penicillins show an upward trend up until 2019, which turned
downwards in 2020. Even as the beta-lactamase sensitive pen-
icillins have replaced the cephalosporins, at the same time
the sales of this class have decreased significantly (p < 0.001)
since 2016. One reason behind the dip in sales of penicillins
(JO1CE and JO1CF) in 2020 might be the decreased num-
ber of surgeries that has been performed (National Board of
Health and Welfare, 2020b) and that these substances often
are used as prophylaxis (Skoog et al., 2016). In the summer of
2020 a shortage of cefotaxim (JO1DDO01) was noted and other

3



Book 1

		Sales of antibiotics (J01 excl. methenamine) in hospital care, humans, 2000-2020, DDD/1 000 inhabitants per day.



				2000		2001		2002		2003		2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014		2015		2016		2017		2018		2019		2020

		J01 excl methenamine		1.1		1.1		1.1		1.2		1.2		1.3		1.3		1.4		1.4		1.3		1.4		1.4		1.5		1.4		1.4		1.5		1.5		1.4		1.4		1.4		1.4





J01 excl methenamine	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	1.1152575102923141	1.1120059225752887	1.142622067217415	1.1928121678227428	1.2004177390138653	1.2646000923672518	1.3377452875563252	1.3892523272410695	1.3835307275367212	1.3409094950189075	1.370943082106453	1.432180782069338	1.4667732991426932	1.4474112619264343	1.4238386023389387	1.4724259273149385	1.4544900457112073	1.4394038884232359	1.4232600979854479	1.4202116402137399	1.3618496078519966	

DDD/1 000 inhabitants per day
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Fig 1.26 Total sales in hospital care 2000-2020.xlsx
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substances were recommended as an alternative. However, the
shortage was brief and cefotaxim became available quickly.
As several of the alternative antibiotics were other cephalo-
sporins, the changes are not visible in the data in this report.
A varying availability of substances might also be the cause
of fluctuations in the data, Figure 1.27. Further and more
detailed analyses on the effects of the COVID-19 pandemic
on hospital care in Sweden need to be conducted in order to
get an accurate picture of the changes in sales.

& Figure 1.27. Sales of antibiotics in hospital care, humans, ATC-5 and

ATC-7, 2000-2020, DDD/1 000 inhabitants per day.

0.35

0.30

0.25

0.20 e

DDD/1000 inhabitants per day

0.15 C—

0.10

0.05

0
O - NN T WOMNOWOMO =N M WON OO O
SO OO0 0O OO0 OO0 = = = = = = = = = — I
O QO OO0 OO O O O 09 0O OO0 OO0 O O OO
[S S VA SV SV YA S SV SV S SV I SR S N S S S S S SR

Cephalosporins (JO1DB-DE)

=== Beta-lactamase resistant
penicillins (JO1CF)

=== Beta-lactamase sensitive
penicillins (JO1CE)

e== Fluoroquinolones (JO1MA)

e Carbapenems (JO1DH)
Aminoglycosides (JO1GB)
Combinations of penicillins (JO1CR)

e \/ancomycin (JO1XAO0T)

Source: The Public Health Agency of Sweden

Antibiotic sales in Swedish acute care hospitals

Results

* Data from acute care hospitals show that the sales of anti-
biotics decreased in 2020 compared to 2019 as measured
in DDD per 100 admissions and were at the same level as
in 2019 measured in DDD per 100 patient-days, Table 1.2.
Beta-lactamase resistant penicillins (JO1CF) are the most

common antibiotics, making up 21% of the sales.
Cephalosporins (J0O1DB-DE) increased in 2020.
* The proportion of beta-lactamase sensitive antibiotics of

all antibiotics in acute care hospitals decreased in 17 of 19
regions in 2020 compared to 2019.

* The proportion of cephalosporins of all antibiotics in acute
care hospitals varied between the regions from 16% to
3.4% during 2020 and the corresponding numbers for fluo-
roquinolones were 12% and 5.5%. Piperacillin-tazobactam
varied between 15% and 4.2% and carbapenems between
7.2% and 2.0%, Figure 1.29.

Comments

The major classes in sales are the beta-lactamase resist-

ant penicillins (JOICF), beta-lactamase sensitive penicil-

lins (JO1CE), cephalosporins (JO1DB-DE), fluoroquinolo-
nes (JOIMA) and combinations of penicillins (JO1CR),
which mainly consist of piperacillin-tazobactam (JO1CRO5).

Cephalosporins (JO1DB-DE) and carbapenems (JO1DH)

have shown increasing sales in the last few years and con-
tinued to do so in 2020. They now represent 12% and 4.1%
respectively, Table 1.2. There are substantial variations in

Table 1.2. Sales of antibiotics to acute care hospitals. humans. ATC-5 & ATC-7, 2016-2020, DDD/100 admissions and DDD/100 patient-days. Some
substances are displayed on ATC level 7 as they are valuable to follow separately. The substances in question are also included in the ATC level 5.

The table is sorted on highest to lowest DDD/100 admissions in 2020.

DDD/100 admissions DDD/100 patient-days

2016 2017 2018 2019 2020 2016 2017 2018 2019 2020
Beta-lactamase resistant penicillins (JO1CF) 58.2 61.3 63.7 64.0 60.9 12.9 13.7 145 15.0 14.5
Combinations of penicillins (JO1CR) 28.9 28.1 28.8 335 37.4 6.4 6.3 6.6 7.8 8.9
Cephalosporins (JO1DB-DE) 29.7 31.2 32.5 31.3 33.2 6.6 7.0 7.4 7.3 7.9
Beta-lactamase sensitive penicillins (JO1CE) 32.3 35.2 35,7/ 35.0 30.3 7.2 7.9 8.1 8.2 7.2
Piperacillin-tazobactam (JO1CRO5) 244 22.8 23.2 27.2 29.6 5.4 5.1 5.3 6.4 7.1
Fluoroquinolones (JOTMA) 27.4 27.0 26.9 255 24.6 6.1 6.0 6.1 6.0 5.9
Penicillins with extended spectrum (JO1CA) 22.9 23.8 23.6 23.4 22.1 5.1 5.3 5.4 6.5 5.3
Benzylpenicillin. PcG (JOTCEO01) 18.9 21.3 21.7 221 19.5 4.2 4.8 4.9 5.2 4.7
Tetracyclines (JOTAA) 21.5 211 20.1 19.2 17.5 4.8 4.7 4.6 45 4.2
Trimethoprim with sulphonamides (JO1EE) 11.1 11.3 11.9 12.8 12.7 25 2.5 2.7 3.0 3.0
Carbapenems (JO1DH) 9.6 10.1 10.8 10.9 11.6 2.1 2.3 2.4 25 2.8
Phenoximethylpenicillin. PcV (JO1CE02) 13.3 13.8 13.8 12.8 10.6 3.0 3.1 3.1 3.0 2.5
Pivmecillinam (JO1CAO08) 8.4 8.3 8.3 7.7 7.7 1.9 1.9 1.9 1.8 1.8
Lincosamides (JO1FF) 8.3 8.6 8.5 7.7 7.1 1.8 1.9 1.9 1.8 1.7
Macrolides (JO1FA) 5.1 5.5 5.1 55 7.0 1.1 1.2 1.2 1.3 1.7
Glycopeptides (JO1XA) 4.6 4.7 4.8 4.6 4.6 1.0 1.0 1.1 1.1 1.1
Imidazole derivates (JO1XD) 3.8 4.6 4.7 4.2 4.1 0.9 1.0 1.1 1.0 1.0
Aminoglycosides (JO1GB) 5.0 4.7 4.0 3.7 3.6 1.1 1.1 0.9 0.9 0.9
Nitrofurantoin (JO1XE) 2.2 2.3 2.3 2.1 2.1 0.5 0.5 0.5 0.5 0.5
Moxifloxacin (JOTMA14) 2.2 2.2 2.2 2.0 1.9 0.5 0.5 0.5 0.5 0.5
Methenamine (JO1XX05) 18 19 18 15 13 04 04 04 04 03
Linezolid (JOTXX08) 08 08 08 10 12 02 02 02 02 03
Vancomycin (AO7AA09) 03 05 05 05 10 0.1 0.1 0.1 0.1 02
Trimethoprim (JOTEA) 10 07 07 07 06 02 02 02 02 01
All agents (JO1) 275.7 283.9 287.8 288.7 283.1 61.1 63.5 65.5 67.6 67.5
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		Sales of antibiotics in hospital care, humans, ATC-5 and ATC-7, 2000-2020, DDD/1 000 inhabitants per day.



				2000		2001		2002		2003		2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014		2015		2016		2017		2018		2019		2020

		Beta-lactamase resistant penicillins (J01CF)		0.17		0.18		0.18		0.18		0.19		0.19		0.21		0.23		0.25		0.26		0.27		0.28		0.30		0.30		0.30		0.30		0.31		0.31		0.31		0.32		0.29

		Beta-lactamase sensitive penicillins (J01CE)		0.14		0.13		0.13		0.13		0.13		0.14		0.14		0.15		0.17		0.19		0.18		0.20		0.21		0.19		0.18		0.19		0.19		0.19		0.19		0.19		0.16

		Fluoroquinolones (J01MA)		0.13		0.15		0.16		0.17		0.17		0.18		0.18		0.18		0.16		0.15		0.15		0.16		0.16		0.15		0.15		0.15		0.15		0.14		0.14		0.13		0.13

		Cephalosporins (J01DB-DE)		0.24		0.23		0.23		0.24		0.24		0.25		0.25		0.24		0.20		0.15		0.15		0.14		0.14		0.13		0.12		0.13		0.13		0.13		0.13		0.13		0.13

		Combinations of penicillins (J01CR)		0.01		0.01		0.01		0.02		0.02		0.02		0.03		0.03		0.04		0.05		0.06		0.07		0.08		0.09		0.10		0.11		0.12		0.11		0.11		0.13		0.14

		Carbapenems (J01DH)		0.03		0.03		0.03		0.03		0.03		0.03		0.04		0.04		0.04		0.04		0.04		0.04		0.04		0.04		0.04		0.04		0.04		0.04		0.04		0.04		0.04

		Aminoglycosides (J01GB)		0.01		0.01		0.01		0.01		0.01		0.01		0.02		0.02		0.02		0.02		0.02		0.02		0.02		0.02		0.02		0.02		0.02		0.02		0.02		0.01		0.01

		Vancomycin (J01XA01)		0.01		0.01		0.01		0.01		0.01		0.01		0.01		0.01		0.01		0.01		0.01		0.02		0.02		0.02		0.02		0.02		0.02		0.02		0.02		0.02		0.02









Beta-lactamase resistant penicillins (J01CF)	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	0.16980326229098683	0.17862602903847871	0.18119372990467236	0.18466137150580858	0.18736373308366841	0.19270286665102143	0.21152760076573748	0.22741591415591292	0.25041171473314167	0.26249702398187708	0.27455103339902565	0.28437032926661654	0.29606121734787139	0.30339097141013877	0.30405408244152182	0.30397715733127995	0.3052295574058983	0.31135325634361205	0.31328388374592131	0.31642442469183668	0.28865000319509404	Beta-lactamase sensitive penicillins (J01CE)	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	0.14155546850501333	0.13471605167164286	0.13270090695308234	0.13353267160202492	0.12840802264966997	0.13633990183015612	0.14369569717119487	0.15024784984583939	0.17396620823215991	0.1853623362405622	0.18321084258746928	0.19732303703002843	0.20688185773880591	0.19478019654549222	0.180103104638378	0.1932581009076029	0.18733123582225042	0.1880574051691673	0.18890809120108787	0.18657991718687439	0.16246456618764049	Fluoroquinolones (J01MA)	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	0.12885118047468688	0.14827546084314727	0.15687010220133374	0.16831882254763061	0.16753441270714609	0.17612732582136933	0.17872931485192603	0.17583118258989569	0.15662323007208315	0.14952744387492239	0.15482797072092414	0.15772375818010662	0.15656686895441063	0.15241388986927526	0.15088814441782739	0.15398874493922135	0.15102324128149147	0.14089998740907089	0.13956902143044475	0.13176856552848731	0.12600498947837843	Cephalosporins (J01DB-DE)	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	0.23601826979695595	0.23228722483643935	0.2316050621449888	0.24374362979022601	0.24254005087412489	0.25170243476612231	0.2540105252320663	0.23928802646072678	0.20040627570994463	0.15294071110455948	0.15022661141514165	0.14244666777099868	0.13591308039141853	0.12907490297850929	0.12321967393013157	0.12732396713136176	0.12678784187262854	0.12729118306242945	0.13077035310851254	0.12522041503768991	0.12687290658726996	Combinations of penicillins (J01CR)	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	1.1492154164681849E-2	1.1585727904372239E-2	1.2892670379945514E-2	1.6003015928824124E-2	1.9072837489476021E-2	2.0790905100367265E-2	2.593183533170914E-2	3.3255485579553851E-2	4.4785388808224788E-2	5.3627723176892156E-2	6.3924237605625295E-2	7.2460493934409204E-2	8.0451969430013134E-2	8.9308936069680711E-2	9.7446671329677298E-2	0.10930280714443384	0.12111599574804909	0.11323929638489955	0.11308281634236453	0.13029968940641656	0.13931365954012531	Carbapenems (J01DH)	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2.629621036581321E-2	2.643252061331057E-2	2.6621783678373229E-2	2.9190348195487579E-2	3.1253422256102961E-2	3.3102989890471016E-2	3.5667146104830745E-2	3.6850890631391388E-2	3.7590387848900265E-2	3.7734763056262791E-2	3.9572401970978978E-2	3.9471821724903634E-2	3.9916253207288276E-2	3.9624213332152658E-2	3.9690696175113879E-2	4.1146762481299899E-2	3.982596553191383E-2	4.0366046557411529E-2	4.2265811002193066E-2	4.1981588737910032E-2	4.2902928799860983E-2	Aminoglycosides (J01GB)	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	1.3921711660610065E-2	1.3565133251546452E-2	1.2654108918560079E-2	1.3253400372300229E-2	1.429692609709388E-2	1.4745817321854962E-2	1.5958999330092719E-2	1.6788912941551753E-2	1.8718473183936275E-2	2.0846152043860602E-2	2.1730586478071696E-2	2.3291501353327863E-2	2.4711717215316027E-2	2.2560379412044564E-2	2.1767332791925727E-2	2.1581232823818578E-2	2.0092764401726027E-2	1.8211401245877053E-2	1.529827981084521E-2	1.3908055006314202E-2	1.2813308246233701E-2	Vancomycin (J01XA01)	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	9.6156283301740975E-3	1.0145496597429821E-2	9.8137791906922501E-3	1.0953652427732235E-2	1.1784807506386035E-2	1.2580593841226615E-2	1.3222805589069868E-2	1.3224476320487517E-2	1.3488076562003704E-2	1.4433816760320833E-2	1.463324191490885E-2	1.6446634232411456E-2	1.6007221506999153E-2	1.6547066387473785E-2	1.6260679330030066E-2	1.697395253147194E-2	1.6838302759990716E-2	1.7329744177921162E-2	1.6906114975340964E-2	1.588104518481067E-2	1.5168235410152366E-2	

DDD/1 000 inhabitants per day
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Fig 1.27 Antibiotic groups often used within hospital care 2000-2020.xlsx


Book 1

		Sales of antibiotics to acute care hospitals, humans, ATC-5 & ATC-7, 2016-2020, DDD/100 admissions and DDD/100 patient-days.

				DDD/100 admissions										DDD/100 patient-days

				2016		2017		2018		2019		2020		2016		2017		2018		2019		2020

		Beta-lactamase resistant penicillins (J01CF)		58.2		61.3		63.7		64.0		60.9		12.9		13.7		14.5		15.0		14.5

		Combinations of penicillins (J01CR)		28.9		28.1		28.8		33.5		37.4		6.4		6.3		6.6		7.8		8.9

		Cephalosporins (J01DB-DE)		29.7		31.2		32.5		31.3		33.2		6.6		7.0		7.4		7.3		7.9

		Beta-lactamase sensitive penicillins (J01CE)		32.3		35.2		35.7		35.0		30.3		7.2		7.9		8.1		8.2		7.2

		Piperacillin-tazobactam (J01CR05)		24.4		22.8		23.2		27.2		29.6		5.4		5.1		5.3		6.4		7.1

		Fluoroquinolones (J01MA)		27.4		27.0		26.9		25.5		24.6		6.1		6.0		6.1		6.0		5.9

		Penicillins with extended spectrum (J01CA)		22.9		23.8		23.6		23.4		22.1		5.1		5.3		5.4		5.5		5.3

		Benzylpenicillin, PcG (J01CE01)		18.9		21.3		21.7		22.1		19.5		4.2		4.8		4.9		5.2		4.7

		Tetracyclines (J01AA)		21.5		21.1		20.1		19.2		17.5		4.8		4.7		4.6		4.5		4.2

		Trimethoprim with sulphonamides (J01EE)		11.1		11.3		11.9		12.8		12.7		2.5		2.5		2.7		3.0		3.0

		Carbapenems (J01DH)		9.6		10.1		10.8		10.9		11.6		2.1		2.3		2.4		2.5		2.8

		Phenoximethylpenicillin, PcV (J01CE02)		13.3		13.8		13.8		12.8		10.6		3.0		3.1		3.1		3.0		2.5

		Pivmecillinam (J01CA08)		8.4		8.3		8.3		7.7		7.7		1.9		1.9		1.9		1.8		1.8

		Lincosamides (J01FF)		8.3		8.6		8.5		7.7		7.1		1.8		1.9		1.9		1.8		1.7

		Macrolides (J01FA)		5.1		5.5		5.1		5.5		7.0		1.1		1.2		1.2		1.3		1.7

		Glycopeptides (J01XA)		4.6		4.7		4.8		4.6		4.6		1.0		1.0		1.1		1.1		1.1

		Imidazole derivates (J01XD)		3.8		4.6		4.7		4.2		4.1		0.9		1.0		1.1		1.0		1.0

		Aminoglycosides (J01GB)		5.0		4.7		4.0		3.7		3.6		1.1		1.1		0.9		0.9		0.9

		Nitrofurantoin (J01XE)		2.2		2.3		2.3		2.1		2.1		0.5		0.5		0.5		0.5		0.5

		Moxifloxacin (J01MA14)		2.2		2.2		2.2		2.0		1.9		0.5		0.5		0.5		0.5		0.5

		Methenamine (J01XX05)		1.8		1.9		1.8		1.5		1.3		0.4		0.4		0.4		0.4		0.3

		Linezolid (J01XX08)		0.8		0.8		0.8		1.0		1.2		0.2		0.2		0.2		0.2		0.3

		Vancomycin (A07AA09)		0.3		0.5		0.5		0.5		1.0		0.1		0.1		0.1		0.1		0.2

		Trimethoprim (J01EA)		1.0		0.7		0.7		0.7		0.6		0.2		0.2		0.2		0.2		0.1

		All agents (J01)		275.7		283.9		287.8		288.7		283.1		61.1		63.5		65.5		67.6		67.5
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Table 1.2 DDD per 100 admissions and patient-days in acute care hospitals 2020.xlsx


sales of antibiotics between Swedish acute care hospitals in
the different regions, both in number of DDD per 1000 inhab-
itants per day and in proportion and distribution of the dif-
ferent antibiotic classes, Figure 1.28 and Figure 1.29. These
differences are to an extent explained by differences in dos-
ages of drugs, types of hospital, case mix and patient demo-
graphics and should be taken into account in comparisons.
For example, the regions Uppsala, Stockholm, Visterbotten,
Vistra Gotaland, Skane, Ostergétland and Orebro all have
tertiary referral hospitals with more advanced care, which
impacts the amount of antibiotics used. It may also be

Figure 1.28. Proportion (%) of beta-lactamase sensitive penicillins
(penicillin V and G, JO1CE01-02) of all antibiotics in Swedish acute

care hospitals, humans, per region and Sweden, 2019 and 2020.
Varmland >
Halland
Véstra Gotaland
Jonkoéping
Norrbotten
Skane
Kronoberg
Gotland
Blekinge
Vastmanland
Ostergdtland
Vasternorrland
Orebro
Kalmar
Géavleborg
Soérmland
Vasterbotten
Stockholm
Uppsala
0% 5%

il

I

I

\
|

10% 15% 20% 25%
2019 H 2020

Source: The Public Health Agency of Sweden

Figure 1.29. Proportion (%) of broad-spectrum antibiotics (cephalo-
sporins, carbapenems, fluorogquinolones and piperacillin-tazobactam)
of all antibiotics in Swedish acute care hospitals, humans, per region
and Sweden, 2020.
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noted that the denominators admissions and patient-days have
decreased over the years, Figure 6.3, and thus affect the results
accounted for in the section of acute care hospitals. Read more
about the impact of the COVID-19 pandemic on Swedish
health care and admissions and patient-days in the Swedish
Association of Local Authorities and Regions’ (SALAR) report
(SALAR, 2020).

Adverse reactions related to antibiotic use

Reported drug-related adverse reactions are continuously
entered into BiSi, a national database administered by the
Swedish Medical Products Agency. The reports originate
both from health care professionals and patients. In this sec-
tion, adverse reactions between 2016 and 2020 related to
antibiotics were analysed for various groups of agents.

There were 2 989 reports of side effects caused by the use
of antibiotics during this period.

The following organ system groups received most reports
during 2016-2020 related to the use of systemic antibiotic
drugs: skin- and subcutaneous tissue disorders (n=1353), gastro-
intestinal disorders (n=717), nervous system disorders (n=442),
general disorders (n=431), respiratory disorders (n=197), muscu-
loskeletal disorders (n=187), immune system disorders (n=133),
investigations (n=126), hepatobiliary disorders (n=123), renal
and urinary disorders (n=117), psychiatric disorders (n=99)
and reproductive system and breast disorders (n=96). The
majority of the reports (66%) concern female patients, which
corresponds to the gender difference seen in sales of antibi-
otics. The ten antibiotic substances most commonly associ-
ated with adverse reactions in the last five years, unadjusted
for sold substances and regardless of the cause of the report,
are presented in Table 1.3.

Table 1.3. Substances most commonly associated with adverse
reactions reported to the Swedish Medical Products Agency
2016-2020.

Antibiotic Total number Number of Number
of adverse drug ‘serious’ of fatal
reaction reports reports cases

2016-2020

Phenoxymethylpenicillin

(JO1CE02) 419 115 0

Flucloxacillin (JO1CFO05) 282 135 6

Ciprofloxacin (JOTMA02) 269 171 6

Nitrofurantoin (JOTXEO1) 231 82 2

Clindamycin (JO1FFO1) 227 86 4

Sulfamethoxazole and

trimethoprim (JO1EEOT) 18 15 E

Amoxicillin (JO1CA04) 159 52 0

Doxycycline (JOTAAQ02) 143 36 0

Piperacillin-tazobactam

(JO1CRO5) 104 63 s

Metronidazole

(POTABO1) 102 8 0

33



Book 1

		Proportion (%) of beta-lactamase sensitive penicillins (penicillin V and G, J01CE01-02) of all antibiotics in Swedish acute care hospitals, humans, per region and Sweden, 2019 and 2020.

				2019		2020

		Uppsala		6.9%		6.0%

		Stockholm		10.1%		8.7%

		Västerbotten		11.3%		8.7%

		Sörmland		11.0%		8.8%

		Gävleborg		9.8%		9.2%

		Kalmar		11.5%		9.3%

		Örebro		12.2%		9.5%

		Västernorrland		13.3%		10.0%

		Östergötland		9.9%		10.1%

		Västmanland		13.3%		10.2%

		Blekinge		12.7%		10.2%

		Gotland		11.1%		10.2%

		Kronoberg		11.6%		10.5%

		Sweden		12.1%		10.7%

		Skåne		11.6%		11.1%

		Norrbotten		11.3%		12.0%

		Jönköping		15.8%		12.9%

		Västra Götaland		14.7%		13.1%

		Halland		14.9%		14.6%

		Värmland		19.6%		18.4%



2020	Uppsala	Stockholm	Västerbotten	Sörmland	Gävleborg	Kalmar	Örebro	Västernorrland	Östergötland	Västmanland	Blekinge	Gotland	Kronoberg	Sweden	Skåne	Norrbotten	Jönköping	Västra Götaland	Halland	Värmland	6.0164365339390943E-2	8.6834509398420398E-2	8.7122318892927417E-2	8.8135868655426927E-2	9.2012166661318659E-2	9.30032679958432E-2	9.5227827109100702E-2	0.10042288391558699	0.10123040211017828	0.10190046477465964	0.10193404650985292	0.10240959124533507	0.10457644021126812	0.107	0.11054952490045908	0.12001289993086517	0.12867504633941299	0.13063547650510066	0.14644588991027671	0.18428295455459709	2019	Uppsala	Stockholm	Västerbotten	Sörmland	Gävleborg	Kalmar	Örebro	Västernorrland	Östergötland	Västmanland	Blekinge	Gotland	Kronoberg	Sweden	Skåne	Norrbotten	Jönköping	Västra Götaland	Halland	Värmland	6.9027791113528886E-2	0.10061567461991441	0.11300608827843302	0.11009751403787413	9.7799293496893119E-2	0.11465952204563098	0.12153882158064215	0.13282506455792498	9.9138174579556079E-2	0.1328247899626569	0.12747309471001128	0.11082627068019621	0.11616788502194647	0.121	0.11555646626811122	0.1129795730878566	0.15769499709852147	0.14702653909657296	0.14944636409792708	0.19560626071763454	
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Fig 1.28 Proportion of beta-lactamase sensitive penicillins 2019+2020.xlsx


Book 1

		Proportion (%) of broad-spectrum antibiotics (cephalosporins, carbapenems, fluoroquinolones and piperacillin-tazobactam) of all antibiotics in Swedish acute care hospitals, humans, per region and Sweden, 2020.



				Cephalosporins (J01DB-DE)		Carbapenems (J01DH)		Fluoroquinolones (J01MA)		Piperacillin with tazobactam (J01CR05)

		Kalmar		10.7%		3.5%		10.5%		15.1%

		Uppsala		16.4%		5.0%		9.1%		9.1%

		Västernorrland		12.2%		2.5%		11.4%		13.1%

		Gävleborg		15.2%		4.1%		8.6%		10.9%

		Stockholm		14.9%		4.8%		8.8%		8.9%

		Östergötland		13.7%		5.9%		7.3%		9.2%

		Norrbotten		12.5%		4.0%		8.7%		10.8%

		Skåne		14.0%		4.5%		8.6%		8.7%

		Sweden		11.7%		4.1%		8.7%		10.5%

		Västerbotten		15.3%		2.0%		9.3%		8.3%

		Gotland		13.7%		7.2%		5.5%		7.7%

		Kronoberg		12.0%		2.1%		10.1%		9.8%

		Örebro		9.1%		3.1%		10.3%		11.0%

		Värmland		9.3%		2.0%		8.7%		13.1%

		Västra Götaland		6.6%		4.2%		8.1%		13.8%

		Halland		10.3%		2.8%		9.4%		9.8%

		Sörmland		3.4%		4.8%		11.9%		12.2%

		Västmanland		10.5%		2.5%		8.6%		8.4%

		Jönköping		9.8%		3.5%		5.9%		10.6%

		Blekinge		12.9%		2.8%		7.7%		4.2%

















































Cephalosporins (J01DB-DE)	Kalmar	Uppsala	Västernorrland	Gävleborg	Stockholm	Östergötland	Norrbotten	Skåne	Sweden	Västerbotten	Gotland	Kronoberg	Örebro	Värmland	Västra Götaland	Halland	Sörmland	Västmanland	Jönköping	Blekinge	0.10664787950844545	0.16391602992796767	0.12203984212069771	0.15237523802832642	0.14925011217937792	0.13672292586841617	0.12471496967870127	0.13996489353935329	0.11742073938751929	0.15313140330352271	0.13707187771377133	0.11996776144008305	9.1251138515279731E-2	9.3004534975090244E-2	6.5851280230766862E-2	0.10344930561427108	3.3588035599101493E-2	0.1050708735633295	9.7817786840513232E-2	0.12877517479736642	Carbapenems (J01DH)	Kalmar	Uppsala	Västernorrland	Gävleborg	Stockholm	Östergötland	Norrbotten	Skåne	Sweden	Västerbotten	Gotland	Kronoberg	Örebro	Värmland	Västra Götaland	Halland	Sörmland	Västmanland	Jönköping	Blekinge	3.5282415563780825E-2	5.0478176699190795E-2	2.5193900600300512E-2	4.0629055743819462E-2	4.8288745466828077E-2	5.8566276327358793E-2	4.0378300585806312E-2	4.506430165657254E-2	4.0915216109060952E-2	1.9673116241044977E-2	7.2370403406171777E-2	2.0768122624824366E-2	3.111510333415575E-2	1.999715725984879E-2	4.1963609442142037E-2	2.8113091063941071E-2	4.7991666555785052E-2	2.4685599817487205E-2	3.5085447641449274E-2	2.8494583801843346E-2	Fluoroquinolones (J01MA)	Kalmar	Uppsala	Västernorrland	Gävleborg	Stockholm	Östergötland	Norrbotten	Skåne	Sweden	Västerbotten	Gotland	Kronoberg	Örebro	Värmland	Västra Götaland	Halland	Sörmland	Västmanland	Jönköping	Blekinge	0.10527194870738439	9.134879102140149E-2	0.11379613798499325	8.5761014879085953E-2	8.8033596721694266E-2	7.3429183716520657E-2	8.7436922512486276E-2	8.5766630189784157E-2	8.700102696367909E-2	9.3247422186008719E-2	5.5386250900543249E-2	0.10070140980617114	0.10258932858301968	8.7360623042822549E-2	8.0783345617812793E-2	9.4066356480348834E-2	0.11902227593352198	8.5874566080121631E-2	5.8827031153018863E-2	7.7083582750365864E-2	Piperacillin with tazobactam (J01CR05)	Kalmar	Uppsala	Västernorrland	Gävleborg	Stockholm	Östergötland	Norrbotten	Skåne	Sweden	Västerbotten	Gotland	Kronoberg	Örebro	Värmland	Västra Götaland	Halland	Sörmland	Västmanland	Jönköping	Blekinge	0.15126428326489463	9.1189455680041706E-2	0.13057790433987843	0.10933313099041787	8.9351506682053938E-2	9.171086497748708E-2	0.10778100119981718	8.6923634491858123E-2	0.10469781353253409	8.3438351702482857E-2	7.6956302314690639E-2	9.8123030451764418E-2	0.11048359336811743	0.13105532705367864	0.13846963141699536	9.8030634467083294E-2	0.12195988149738822	8.3944431439176806E-2	0.10613908834495014	4.1923168690793176E-2	
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Fig 1.29 Proportion of broad spectrum antibiotics 2020.xlsx


Blad1

		Table 1.3. Substances most commonly associated with adverse reactions reported to the Swedish Medical Products Agency 2016-2020.



		Antibiotic 		Total number of adverse drug reaction reports 2016-2020		Number of ‘serious’ reports		Number of fatal cases

		Phenoxymethylpenicillin (J01CE02)		419		115		0

		Flucloxacillin (J01CF05)		282		135		6

		Ciprofloxacin (J01MA02)		269		171		6

		Nitrofurantoin (J01XE01)		231		82		2

		Clindamycin (J01FF01)		227		86		4

		Sulfamethoxazole and trimethoprim (J01EE01)		196		115		3

		Amoxicillin (J01CA04)		159		52		0

		Doxycycline (J01AA02)		143		36		0

		Piperacillin-tazobactam (J01CR05)		104		63		3

		Metronidazole		102		53		0





Blad2





Blad3
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Reduced dispension of antibiotic

prescriptions has not resulted in increased complications

Introduction

A substantial decrease in the sales of antibiotics was seen
in outpatient care during 2020. A study was conducted to
explore whether the decline seen in prescribed dispensed
antibiotics during 2020 has resulted in an increase in
complications to common infections resulting in a higher
number of hospital admissions or visits to specialist care.

Methods

The study was based on national registers in which the
whole population was included. Data on prescribed and
dispensed drugs were obtained from the Swedish Pre-
scribed Drug Register. Information on the number of
health care events due to selected infection diagnoses
was obtained from the National Patient Register. Both
registries are kept by the National Board of Health and
Welfare. Prevalence was calculated for different age
groups, for antibiotic prescriptions and for diagnostic
groups.

The antibiotics were categorized in classes of antibiot-
ics used to treat respiratory tract infections, urinary tract
infections and skin and soft tissue infections. The classifi-
cation of the diagnoses was according to the international
classification of diseases (ICD-10). Diagnostic groups
reflecting complications to infections usually treated in
primary care, such as quinsy after tonsillitis, mastoiditis
after otitis and meningitis/brain abscess following sinusi-
tis were identified and chosen for the study; other severe
potential complications such as pneumonia, blood-stream
infections and necrotizing fasciitis were also included.

Results

The decrease in antibiotic sales during 2020 was most
evident in the age group 0-4 years and for antibiotics
used to treat respiratory tract infections. The sales of
antibiotics used to treat urinary tract infections and skin
infections remained largely unchanged.

Reference

At the same time there was a decrease in the number of
visits to specialist care for common infections as well as
hospital admissions related to complications to respira-
tory infections. The number of hospital admissions and
visits due to severe urinary tract infections and skin and
soft tissue infections remained unchanged. No increase
was seen in the number of hospital admissions or special-
ist care for blood-stream infections or meningitis in this
study.

Discussion

The reductions seen in the number of prescriptions and
in the prevalence of complications to common infections
is likely due to an overall decrease of transmission of res-
piratory infections. This in return is a result of recom-
mendations and restrictions issued to mitigate the pan-
demic, such as physical distancing and increased infection
control measures. Other factors that reduced the spread
of infections include that people have stayed at home to
a larger extent while feeling ill. An increase in the dis-
bursement for temporary parental benefit for the care
of sick children during 2020 compared to the previous
years, suggests that parents have stayed home with sick

children.

Conclusion

There was a dramatic decrease in the number of dis-
pensed prescriptions of antibiotics 2020 compared to
previous years. This decrease could be attributed to a
number of reasons related to the COVID-19 pandemic.
Simultaneously, we could not see any increase in treat-
ments for complications to common infections.

The National Board of Health and Welfare. Minskad antibiotikaanvindning under covid-19-pandemin har inte lett till fler allvarliga infektioner, 2020,

https://www.socialstyrelsen.se/globalassets/sharepoint-dokument/artikelkatalog/ovrigt/2020-12-7119.pdf
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Diagnosis-linked indicators for best practice in primary care

Primary Care Quality (PVQ) is a quality system devel-
oped by the Swedish Association of Local Authorities and
Regions (SALAR) for the primary care setting (SALAR,
2021). The system consists of a number of national diag-
nosis-linked quality indicators, a specification for user-
friendly feedback and a national function receiving, calcu-
lating and returning statistical reference values. The main
purpose is easy follow-up and continuous local quality
improvement for primary care professionals, without caus-
ing any extra administrative work.

Data for the last 12 months are collected automatically,
based on existing stored data from the electronic medical
records, and is transferred to a national service function
for calculation of average values, and then returned to the
local level. These data are also available as a basis for dis-
cussion on overall aims and challenges to primary care
in Sweden. Some indicators can be obtained through the
national website for health care data, www.vardenisiffror.se.

At the health care centre, updated data from one’s own
patients are provided and national average numbers are
given as a reference and benchmark. This stimulates local
reflection and dialogue among colleagues. Individual
patients are also possible to find and follow at the local level.

Support for local learning and
improvement in handling common infections

The infectious disease indicators are developed by the
Public Health Agency in collaboration with representatives
for the primary care professions, and are created to give
meaningful information and support quality improvement.

At the end of 2020, there were almost 70 indicators in
PVQ for common infections in primary care. Most indi-
cators measure incidence of the most common infection
diagnoses respectively, the percentage of patients treated
with antibiotics for each diagnosis and the percentage
of patients treated with first-line antibiotics according

to current treatment recommendations. There are also
indicators for testing group A streptococci in tonsillitis,
testing CRP in upper and lower respiratory infections,
percentage of quinolone use in lower urinary tract infec-
tions and whether the antibiotic was prescribed after a
physical examination or not. The indicators can also be
shown for different age groups and genders. A key to reli-
able data is the registration of the diagnosis and efforts
must be made to register the most correct diagnosis in
each case. Benchmarks can be shown for each indicator
on local, regional and national levels.

Practical use

In total, almost 1 000 primary health care centres in Sweden
(> 80%) are at this point connected to the system. Activities
at national level are ongoing to support implementation
and increase the use in all regions.

At the regional level, Strama groups use the system in
their communication with the health care centres. Some
Strama groups send out annual reports while others have
regular individual meetings with the health care centres,
where feedback on the indicators is provided. Such edu-
cational outreach visits have been shown to change how
health care professionals prescribe medications (O’Brien
et al., 2007; Arnold & Straus, 2005). The indicators are
used as a starting point for a dialogue with the doctors
and nurses. A multifaceted approach is more likely to
achieve behavioral change in prescribing.

The health care centres can also use PVQ to improve
health care quality, evaluation and use it for operational
planning. It is also possible to focus on patients who have
not been treated according to the treatment recommen-
dations and discuss why and how they can improve. In
this way PVQ is a useful and valuable tool for local qual-
ity improvement in primary care.
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Figure 1 and 2 exemplify how data from PVQ can be displayed in the system. In figure 1 the purple bar represents the
health care centre that has extracted the data for comparison with other health care centres and in figure 2 the same
health care centre is displayed over time.

Figure 1. Health care centres in Northwestern Stockholm. Patients Figure 2. Benchmark for a local health care centre, regional and
with acute bronchitis treated with antibiotics 2020 (N=number of national levels. Patients with acute bronchitis treated with
patients with acute bronchitis). antibiotics 2019-2020.
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Sales of antibiotics for animals

Statistics on total sales of antibiotics for use in animals in
Sweden are available since 1980. For a review of data from
1980-2000, see Svarm 2000 and for the following years the
relevant Svarm and Swedres-Svarm reports.

Brief on data sources,
methodology and confidentiality

In Sweden, all veterinary medicinal products are sold by
pharmacies. All pharmacies are obliged to report all sales of
medicinal and veterinary medicinal products to the eHealth
Agency who maintains a database of sales from pharmacies to
animal owners (prescriptions dispensed) or to veterinarians
(requisition for use in practice).

For confidentiality reasons, sales of classes with less than
three products on the market have been aggregated as “others”
in Table 2.1.

Sales for mixing into feed for aquaculture for food pro-
duction are not included in the data referred to above, as such
feed is traded from other countries. Data on prescriptions are
collected through a separate system, and information is given
under Comments by animal species, Aquaculture.

Further details on data sources and inclusion criteria are
given in Materials and methods, sales of antibiotics.

Updates with new conversion
factors for procaine benzylpenicillin

The protocol for the European surveillance of veterinary
antimicrobial consumption (ESVAC) has been updated with
regard to conversion factors for certain benzylpenicillins
(EMA, 2021). Benzylpenicillins, in particular procaine benzyl-
penicillin, constitute a large proportion of the total sales of
antibiotics for animals in Sweden. Data for procaine ben-
zylpenicillins from 1980 and onwards have therefore been
recalculated with the new conversion factor (0.57 compared
to previously 0.6).

Completeness of data

In 2011, it was noted that the information on sales of products
with special license were less complete than in previous years
and between 2012 and 2014, efforts were made to obtain
sales data for the main products sold with special license also
from pharmaceutical companies. The system for data-collec-
tion has been adjusted and from 2015, it is assumed that the
sales of this type of products are no less complete than before
the reregulation.

Between 2010 and 2015, there has also been a lack of com-
pleteness in the sales of products with general marketing
authorisation. For further information on the lack of com-
pleteness of data from recent years, see Swedres-Svarm 2015
p- 109. Data from 2016 and onwards are likely to be complete
in this respect.

Trends in animal populations

Changes in the numbers of animals may affect trends in sta-
tistics on sales of antibiotics. Compared to 2011, the num-
ber of pigs slaughtered in 2020 has decreased by 7%, while
the number of broilers has increased by 39%. The number
of dairy cows decreased by 12% during the same period.
The number of horses was estimated to 355 500 in 2016.
The number of dogs was estimated to 784 000 in 2012 and
881 000 in 2017. Further details on animal numbers and
data sources are found in the subchapter Demographics and
denominator data in this report.

Overall sales

The total yearly sales of antibiotics for animals over the last
decade are presented in Table 2.1. The potencies of different
antibiotics are not equal and therefore, each class should be
evaluated separately.

Of the overall sales expressed as kg active substance, more
than 90% are products formulated for treatment of individ-
ual animals (injectables, tablets, intramammaries) and less
than 10% for treatment of groups or flocks (premixes, oral
powders, solutions for in water medication). In 2020, the
total reported sales from Swedish pharmacies of antibiotics
authorised for veterinary use were 9 306 kg, of which 53%
was benzylpenicillin. The corresponding figures for 2011
were 12 220 kg and 52%, respectively.

Since 2011, sales of all classes of antibiotics except amino-
penicillins have decreased notably. The sales of aminopenicil-
lins decreased from 2011 to 2019, but in 2020 an increase was
noted (Table 2.1). This is explained by increased sales for pigs,
while the sales of tablets intended for companion animals con-
tinued to deacrease (see comments by animal species, Pigs). In
addition, in the past five years (since 2015), sales of aminogly-
cosides have increased. This is explained by a shift from poly-
myxins (colistin) to aminoglycosides for treatment of weaning
diarrhoea (see comments by animal species, Pigs). Sales of
other classes have decreased also over the last five years period.

During 2014-2018, the total sales were comparatively
stable but in 2019 and 2020 the figures were 8 and 7% lower
thanin 2018 (Table 2.1). The decrease derives from most classes
and in most cases a downward trend can be seen over time.
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Table 2.1. Yearly sales of antibiotics for veterinary use expressed as kg active substance per class®®.

ATCvet code 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
QJO1AA, QGO1A Tetracyclines 1073 881 935 787 685 515 529 516 522 609
QJO1CE, -R, QJ51 Benzylpenicillin® 6310 5983 5592 5148 5479 5620 5553 5594 5242 5006
QJO1CA, QJO1CR Aminopenicillins 723 649 645 635 642 677 640 683 648 765
QJo1D Cephalosporins 498 410 330 299 267 242 210 187 161 162
QAQ7AA, QJO1G, -R, Aminoglycosides 427 408 264 298 322 312 302 376 343 393
QJ51R
QAQ07AB, QJOTE Sulphonamides 1867 1812 1707 1699 1634 1643 1678 1539 1445 1462
QJO1E Trimethoprim & 338 329 320 314 313 318 326 297 281 285
derivatives
QJO1F Macrolides & 648 632 564 484 485 472 515 578 486 447
lincosamides
QJOTMA Fluoroguinolones 120 106 52 45 34 30 25 29 20 25
QA07AA,QJO1BA, Others? 216 174 205 201 224 337 147 237 115 151
QJo1XQ
Total sales 12220 11385 10614 9910 10086 10 165 9925 10 037 9263 9 306

2Data for penicillins have been updated with new conversion factors applied by ESVAC, resulting in lower figures for penicillins and lower total compared to data in previous
Swedres-Svarm reports. "Data from 2010-2015 are uncertain because of a lack of completeness mainly affecting injectable products. °Also includes small amounts of
phenoxymethylpenicillin and penicillinase stable penicillins. “Others include: amphenicols, pleuromutilins and polymyxins, aggregated for confidentiality reasons.

Population corrected sales

To correct for changes in the numbers of animals over time,
the population correction unit (PCU) described in a pub-
lication from the European Medicines Agency was applied
(EMA, 2011). The PCU is a purely technical term representing
an approximation of the summed live weight of the major ani-
mal populations, excluding companion animals. In Figure 2.1,
the total sales of antimicrobials for animals (including sales
for companion animals) from 1980 and onward are presented
as mg active substance per PCU, using figures for 2019 as a
proxy for PCU in 2020. As sales for use in aquaculture are not

included in the data presented, fish have been excluded from
the PCU given in the reports from the ESVAC.

Measured as mg per PCU, the overall sales have decreased
by more than two thirds compared to the average figures for
1980-1984 (i.e. before the Swedish ban on growth promoting
antimicrobials in 1986). This is explained first by the removal
of growth promoting antimicrobials in 1986, followed by
a major gradual decrease from the mid-90s of the sales of
veterinary products for medication via feed or water (group
medication). A decrease of sales of products for individual
medication is also noted in the past decade.

Figure 2.1. Sales of antibiotics for animals expressed as mg per population correction unit (PCU)2.
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2Data from 2010-2015 are uncertain because of a lack of completeness mainly affecting injectable products. This is indicated by a paler colour for antibiotics for individual
treatment. In the present figure, all products (including tablets) are included while in data presented in the European surveillance of veterinary antimicrobial consumption

tablets are excluded when calculating mg/PCU.



The Antimicrobial ad hoc expert group (AMEG) of the
European medicines agency considers 3rd generation cepha-
losporins, fluoroquinolones and polymyxins as classes of anti-
biotics for which there should be special restrictions regard-
ing their use in animals (category B, restrict) (EMA, 2019a).
Since 2011, the sales of these antibiotics, expressed as mg/
PCU, have decreased by 83%, 78% and 92%, respectively.
For the 3rd generation cephalosporins and fluoroquinolo-
nes, the decrease is partly explained by a Swedish regulation
that since 2013 is limiting veterinarians’ rights to prescribe
these types of antimicrobials (SJVEFS 2019:32). As to poly-
myxins, the findings of transferable resistance to colistin were
communicated to stakeholders during 2016 and onwards. An
awareness among prescribers of the importance of this class
of antimicrobials for public health, and of the potential con-
sequences of transferable resistance, is a probable explanation
for the observed decrease. Use of colistin has, when needed,
increasingly been replaced with use of antibiotics in other
classes, e.g. aminoglycosides.

Comments on
trends by animal species

Dairy cows

Vixa Sweden (an organisation providing animal health ser-
vices for dairy cattle) publishes a yearly report related to the
livestock organisations work to improve animal health and
welfare in dairy cows. For statistics on incidence of antibiotic
treatments of dairy cows enrolled in the Swedish milk record-
ing scheme, data are retrieved from a database with veterinary
reported disease events and treatments (Jansson Mork, 2010).

According to Vixa Sweden (2020), the by far most com-
mon indication for treatment of dairy cattle with antibiotics is
mastitis. In Sweden, mastitis is generally treated systemically
and any changes in treatment incidence, treatment length
or choice of antibiotic for this condition will have a notice-
able influence on the statistics on sales of antibiotics. The
reported incidence of systemic treatment of clinical mastitis
in dairy cows has decreased from 14.2 recorded treatments
per 100 completed/interrupted lactations in 2011 to 8.5 in
2019. Of all recorded treatments, benzylpenicillin was by far
the most common (around 92% of reported systemic treat-
ments for clinical mastitis). Treatment of dairy cows and heif-
ers with fluoroquinolones for any indication has decreased
from 10% of recorded treatments 2011 to 1% in 2019.

Pigs

Antibiotics for pigs are mostly sold on veterinary prescription
by pharmacies to the animal owner, and the species is recorded
by the pharmacy. Sales reported as “for pigs” is therefore
believed to closely reflect sales in commercial herds.

The year 2010 was chosen for comparisons as in 2011,
there was a lack of completeness regarding products sold on
special license, and this has a particular influence on sales of
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antibiotics for pigs. In 2010 and 2020 the sales of antibiotics
for pigs were 3 276 and 3 219 kg active substance, respec-
tively, or 12.4 and 13.1 mg/kg per slaughtered pig. Of the
total sales in kg active substance in 2020, 80% were products
for use in individual animals, and of these 65% were products
containing benzylpenicillin.

Sales of fluoroquinolones for use in pigs were negligible,
and no cephalosporins were sold for pigs in 2020. In Sweden,
polymyxins (colistin) are only used for pigs. As noted under
Population corrected overall sales, a marked decrease is noted
over the past ten years.

The number of pigs has decreased between 2010 and 2020,
and therefore the sales are presented as mg/kg pig slaugh-
tered in Figure 2.2. A shift from products for medication of
groups of animals via feed or water towards medication of
individual animals, preferably with narrow-spectrum sub-
stances such as benzylpenicillin is observed over the period.
This is well in line with national guidance on prudent use of
antibiotics (Medical Products Agency, 2012).

Measured in mg/kg slaughtered pig, there is an apparent
increase of total sales for pigs. This is partly explained by
increased sales of benzylpenicillin (up by 45% from 2010 to
2020). As procaine benzylpenicillin is used at a comparatively
high dose, this increase will influence the total sales. A shift
towards benzylpenicillin is well in line with national guidance.

Sales of aminopenicillins have also increased, both for
individual medication and for oral administration to groups
of animals (80% increase in total). The increase mainly occurs
between 2019 and 2020. It partly reflects recurrent outbreaks
of infections with Glaesserella parasuis during 2020 in one
larger integrated herd, accounting for almost one third of the
difference between 2019 and 2020. Other explanations are
outbreaks of infections with Actinobacillus pleuropneumoniae
during 2020. This illustrates that when sales are compara-
tively low, localised outbreaks can have a major influence on
the sales in a specific year.

Figure 2.2. Sales of antibiotics for pigs in 2010 and 2020 expressed as
mg active substance per kg slaughtered pig®.
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Poultry

Antibiotics are rarely used for treatment of bacterial diseases
in commercially reared Gallus gallus. Localised outbreaks
can therefore have a major influence on the sales in a spe-
cific year. Mostly the types of products sold with chickens,
hens or turkeys as recorded species are tablets or injectables
and quantities very small, indicating that they were not used
for treatment of commercially raised chickens. Over the last
ten years, the yearly sales of fluoroquinolones for slaughter
chickens and hens have been below or much below 0.25 kg.
Cephalosporins or colistin are never used.

From 2011, the Swedish poultry meat association requests
all treatments of broilers, parents and grandparents to be
reported as part of the Poultry health control programme.
The programme covers more than 98% of the broilers reared
in commercial production. The reported figures are shown
in Table 2.2.

The use in 2020 corresponds to 0.14 mg active sub-
stance/kg slaughtered chicken. All the flocks were treated
for necrotic enteritis with phenoxymethylpenicillin. In addi-
tion, parent flocks were treated on five occasions, in all cases
with phenoxymethylpenicillin. No grand-parent flocks were
treated.

Coccidiostats of the ionophore group are used as feed
additives to control coccidiosis in the production of chickens
for slaughter and for turkeys. Since the late 80s, narasin is by
far the most widely applied substance for broilers.

Table 2.2. Number of broiler flocks treated with antibiotics, and total
number of flocks slaughtered per year.

Year Number of Total number
flocks treated of flocks
2011 6 3185
2012 1 2853
2013 4 3133
2014 4 3138
2015 28 3191
2016 14 3300
2017 1 3300
2018 4 3223
2019 54 3368
2020 11 3557

Fish

Medicated feed for fish is always traded from other Nordic
countries. Therefore, the quantities sold are not captured by
the national pharmacy sales collected by the eHealth Agency.
Records of prescription of veterinary medicines for fish are
collected annually by the veterinarian co-ordinating the lim-
ited number of veterinarians that are dealing with farmed fish
and results are reported annually to the Board of Agriculture.
The occurrence of bacterial disease in farmed fish is influ-
enced by water temperatures in summer, and the amounts
prescribed may therefore vary between the years. In 2020, a total
of 123 kg of antibiotics were prescribed for fish for consump-
tion, compared to 165 kg in 2018, a year with unusually high
temperatures. As in previous years, antibiotics prescribed in
2020 were florfenicol, oxolinic acid and oxytetracycline.

Figure 2.3. Prescription of antibiotics for fish as mg per kg live weight
of slaughtered fish.
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In figure 2.3, the prescription of antibiotics for farmed fish is
shown as mg per kg biomass produced (liveweight fish slaugh-
tered). Florfenicol is primarily used for treatment of flavobacte-
riosis (Flavobacterium psychrophilum), a disease mainly affecting
juvenils (with a very low weight). Oxolinic acid and oxytetra-
cycline are used to treat diseases caused by Aeromonas salmo-
nicida and F. columnare, respectively. These are diseases affect-
ing production fish, i.e. of a higher weight. Therefore, the
relations between the antibiotics shown in figure 2.2 do not

translate to treatment frequencies or actual exposure of indi-
vidual fishes.



Horses

Around 70% of the sales of trimethoprim-sulphonamides
are products for oral use in horses (paste or powder). Since
2011, there has been a decrease in sales of such products by
11%, measured as kg active substance. In 2013, guidelines for
use of antibiotics in horses were published by the Swedish
Veterinary Association and in 2015, this guidance was sup-
plemented by guidance from the Medical products agency
(Medical Products Agency, 2015). It is possible that the guid-
ance, together with an overall strong focus on the need for
antibiotic stewardship in human and veterinary medicine has
also contributed to the observed decrease.

The sales of other antibiotics for horses are difficult to
estimate, as such products are frequently sold on requisition
and administered by the veterinarian in connection with a
clinical examination, in ambulatory practice, in clinics or in
hospitals.

Dogs

In 2020, the overall sales of veterinary medicinal products
for oral medication of dogs was 589 kg compared to 1 200
kg in 2011. As in previous years, aminopenicillins (with and
without clavulanic acid), first generation cephalosporins and
lincosamides were by far the classes with largest sales in 2020.

The figures above refer to sales of veterinary products
only. In 2006, the total number of packages of antibiotics
dispensed for oral use in dogs, i.e. both veterinary antibiot-
ics and those authorised for use in humans, corresponded
to 563 packages per 1000 dogs. Since then, the number has
decreased to 167 packages per 1000 dogs (-70%) (Figure 2.4).
The latest estimate of number of dogs is from 2017, and pop-
ulation growth thereafter has been estimated based on rate
of change since the previous estimate in 2012. The overall
opinion as reported by Swedish media is that there has been a
dramatic increase not just in an interest in dog ownership but
also in de facto sales of dogs, including illegal imports, during
the COVID-19 pandemic. Examples of sources for this infor-
mation are breeding organisations, organisations that for
animal welfare purposes monitor sales of dogs on the inter-
net, including social media, as well as the Swedish Customs
authority. The population estimate for 2020 used here does
not reflect that, and it is possible that the number of packages
per 1000 individuals for 2020 in figure 2.4 is an overestimate.
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The most prominent changes relative to 2006 are noted
for first generation cephalosporins (-89%), fluoroquinolones
(-92%) and aminopenicillins with clavulanic acid (-78%).

As described in Svarm 2008, the emergence of infections
with multiresistant methicillin-resistant Staphylococcus pseud-
intermedius and methicillin-resistant S. aureus triggered sev-
eral national and local initiatives. This has most likely led to
changes in prescribers’ behaviour, which in turn explains the
downward trends in sales of antibiotics for dogs shown in
Figure 2.4.

Figure 2.4. Sales of the antibiotics for oral medication of dogs expressed
as packages per 1 000 dogs. Data include antibiotics authorised for
veterinary use as well as antibiotics for human use.
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Antibiotic resistance in humans

Overview of surveillance systems and methods for antibiotic susceptibility testing

All surveillance of antibiotic resistance in Sweden relies on
results from the clinical microbiological laboratories. The
laboratories use the methods and breakpoints recommended

by NordicAST for susceptibility testing. This Nordic organ- lections (Table 3.1).

g Table 3.1. Summary of species and types of resistance included in national surveillance of antibiotic resistance.

isation support the implementation of EUCAST recom-
mendations in the Nordic countries. The national resistance
surveillance is based on data from different sources and col-

Species, group or type Sampling

Mandatory reporting (SmiNet)

Enterobacterales (previously Enterobacteriaceae) with ESBL

Enterobacterales (previously Enterobacteriaceae) with ESBL ...,
Staphylococcus aureus resistant to methicillin

Streptococcus pneumoniae non-susceptible to penicillin Samples of all types for clinical, screening or case finding purposes.
Enterococcus faecium or Enterococcus faecalis resistant to vancomycin

Mycobacterium tuberculosis®

Neisseria gonorrhoeae?

Neisseria meningitidis® Invasive disease (blood, CSF, or other normally sterile sample).

Voluntary surveillance (Svebar)

Escherichia coli Clinical sampling from blood and urine.

Klebsiella pneumoniae Clinical sampling from blood and urine.

Staphylococcus aureus Clinical sampling from blood and skin and soft tissue infections.

Streptococcus pneumoniae Clinical sampling from blood and nasopharynx.

Enterococcus faecalis o .
. Clinical sampling from blood.
Enterococcus faecium

Pseudomonas aeruginosa Clinical sampling from blood and non respiratory infections.

Acinetobacter spp. Clinical sampling from blood.

Haemophilus influenzae Clinical sampling from blood and nasopharynx.

Streptococcus pyogenes - )
) Clinical sampling from blood.
Streptococcus agalacticae

Clostridioides difficile® Clinical sampling from faeces.

Salmonella spp.© Clinical sampling from blood, faeces and urine.

Campylobacter jejuni® Clinical sampling from faeces.

Shigella spp.© Clinical sampling from faeces.

Microbiological characterisation programme

Allisolates from clinical, screening or case finding samples with reduced

Colistin resistance in Enterobacterales (previously Enterobacteriaceae) L L
susceptibility to colistin.

Allisolates from clinical, screening or case finding samples with reduced

Enterobacterales (previously Enterobacteriaceae) with ESBL .., susceptibility to meropenem

Allisolates from clinical, screening or case finding samples with reduced

Acinetobacter spp. with ESBLc,qe susceptibility to meropenem.

Staphylococcus aureus resistant to methicillin Allisolates from clinical samples.

Streptococcus pneumoniae non-susceptible to penicillin (MIC = 0.5) Allisolates from clinical, screening or case finding samples.

Enterococcus faecium or Enterococcus faecalis resistant to vancomycin  All isolates from clinical, screening or case finding samples.

Clostridioides difficile Allisolates from clinical samples during weeks 39-40.

Haemophilus influenzae with cephalosporin resistance Allisolates from clinical, screening or case finding samples.

Escherichia coliand Klebsiella pnemoniae resistant to cefadroxil Consecutive samples from urine during one month every third year, 600-800 isolates.

2All infections with these bacteria are mandatory to report. Antibiotic resistance data are acquired from these surveillance programs. °A separate voluntary surveillance programme
based on reports from laboratories. “All infections with these bacteria are mandatory to report. However, the antibiotic resistance data are acquired through voluntary reporting
in Svebar.
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				Species, group or type		Sampling

				Mandatory reporting (SmiNet)

				Enterobacterales (previously Enterobacteriaceae) with ESBL		Samples of all types for clinical, screening or case finding purposes.

				Enterobacterales (previously Enterobacteriaceae) with ESBLCARBA

				Staphylococcus aureus resistant to methicillin

				Streptococcus pneumoniae non-susceptible to penicillin

				Enterococcus faecium or Enterococcus faecalis resistant to vancomycin

				Mycobacterium tuberculosisa

				Neisseria gonorrhoeaea

				Neisseria meningitidisa		Invasive disease (blood, CSF, or other normally sterile sample).

				Voluntary surveillance (Svebar)

				Escherichia coli		Clinical sampling from blood and urine.

				Klebsiella pneumonia		Clinical sampling from blood and urine.

				Staphylococcus aureus		Clinical sampling from blood and skin and soft tissue infections.

				Streptococcus pneumoniae		Clinical sampling from blood and nasopharynx.

				Enterococcus faecalis		Clinical sampling from blood.

				Enterococcus faecium

				Pseudomonas aeruginosa		Clinical sampling from blood and non respiratory infections.

				Acinetobacter spp. 		Clinical sampling from blood.

				Haemophilus influenza		Clinical sampling from blood and nasopharynx.

				Streptococcus pyogenes		Clinical sampling from blood.

				Streptococcus agalacticae

				Clostridioides difficileb		Clinical sampling from faeces.

				Salmonella sppc		Clinical sampling from blood, faeces and urine.

				Campylobacter jejunic		Clinical sampling from faeces.

				Shigella sppc		Clinical sampling from faeces

				Microbiological characterisation programme

				Colistin resistance in Enterobacterales (previously Enterobacteriaceae)		All isolates from clinical, screening or case finding samples with reduced susceptibility to colistin.

				Enterobacterales (previously Enterobacteriaceae) with ESBLCARBA		All isolates from clinical, screening or case finding samples with reduced susceptibility to meropenem.

				Acinetobacter spp. with ESBLCARBA		All isolates from clinical, screening or case finding samples with reduced susceptibility to meropenem.

				Staphylococcus aureus resistant to methicillin		All isolates from clinical samples.

				Streptococcus pneumoniae non-susceptible to penicillin (MIC ≥ 0.5)		All isolates from clinical, screening or case finding samples.

				Enterococcus faecium or Enterococcus faecalis resistant to vancomycin		All isolates from clinical, screening or case finding samples.

				Clostridioides difficile		All isolates from clinical samples during weeks 39-40.

				Haemophilus influenzae with cephalosporin resistance		All isolates from clinical, screening or case finding samples.

				Escherichia coli and Klebsiella pnemoniae resistant to cefadroxil		Consecutive samples from urine during one month every third year, 600-800 isolates.

				aAll infections with these bacteria are mandatory to report. Antibiotic resistance data are acquired from these surveillance programs. bA separate voluntary surveillance programme based on reports from laboratories. cAll infections with these bacteria are mandatory to report. However, the antibiotic resistance data are acquired through voluntary reporting in Svebar.
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Notifiable diseases

Four types of antibiotic resistance in bacteria are included in the
Swedish Communicable Diseases Act. These are Staphylococcus
aureus resistant to methicillin (MRSA), Streprococcus pneumo-
nine with reduced susceptibility or resistance to penicillin
(PNSP), Enterococcus faecalis and Enterococcus faecium resistant

SWEDRES|SVARM 2020

to vancomycin (vanA or vanB, VRE), and Enterobacterales
(previously Enterobacteriaceae) with ESBL (including AmpC)
or ESBL., ;.- However, ESBL and ESBL, ...
separately. As in previous years, the notifications of ESBL
have greatly exceeded the other three (Figure 3.1 and Table
3.2).

are reported

Figure 3.1 A and B. Number of mandatory reported cases during 2020 (A) and the proportion of clinical infection versus carriers (B). ESBL data, based
on sample types, clinical infection (blood, urine, CSF), carrier (faeces, rectum, perineal), No data (other sample materials or not specified).
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Source: The Public Health Agency of Sweden
Table 3.2. Summary of results for mandatory reported antibiotic resistance 2020.
ESBL ESBL,en MRSA PNSP VRE
Number of cases (inc) 8230 (79) 128(1.2) 3112(30) 112(1.1) 79(0.8)
Proportion clinical 71% 34% 50% 54% 5%
infection
Gender 65% women 54% men 53% women 65% men 54% men

Median-age (range)

Proportion of domestic
cases

Short epidemiological
information

Bloodstream infections

58 years (0-100+)

no information

Community and
health-care

727 (535 new cases
2020, 192 cases known
from previous years)

59 years (0-100)
37% (10% no data)

Hospital abroad

11 (10 new cases
2020, 1 case known
from previous year)

32 years (0-100+) 52 years (0-99) 66 years (20-92)

67% (8% no data) 63% (32% no data) 43% (10% no data)

Community Community Hospital, domestic
spread
98 (78 new cases 4 4

2020, 20 cases known
from previous years)

b

a3



Fig 3.1 

		Figure 3.1. A

		Number of cases 2020

		ESBL		8230

		MRSA		3112

		ESBLCARBA		128

		PNSP		112

		VRE		79



		Figure 3.1. B

				Clinical infection		Carrier 		No data

		ESBL		71.3		21.0		7.7

		MRSA		50.2		46.1		3.7

		ESBLCARBA		33.6		62.5		3.9

		PNSP		53.6		17.9		28.6

		VRE		5.1		84.8		10.1









												A) 																				B)

												Figure 3.1 A and B. Number of mandatory reported cases during 2020 (A) and the proportion of clinical infection verses carriers (B).

												ESBL data, based on sample types, clinical infection (blood, urine, CSF), carrier (feces, rectum, perineal). No data (other sample materials or not specified).





Number of cases 2020	ESBL	MRSA	ESBLCARBA	PNSP	VRE	8230	3112	128	112	79	





Clinical infection	ESBL	MRSA	ESBLCARBA	PNSP	VRE	71.312272174969621	50.160668380462724	33.59375	53.571428571428569	5.0632911392405067	Carrier 	ESBL	MRSA	ESBLCARBA	PNSP	VRE	21.020656136087485	46.1439588688946	62.5	17.857142857142858	84.810126582278471	No data	ESBL	MRSA	ESBLCARBA	PNSP	VRE	7.667071688942892	3.6953727506426732	3.90625	28.571428571428569	10.126582278481013	

Percent (%)
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Table 3.2

		Table 3.2. Summary of results for mandatory reported antibiotic resistance 2020.



				ESBL		ESBLCARBA		MRSA		PNSP		VRE

		Number of cases (inc)		8 230 (79)		128 (1.2)		3 112 (30)		112 (1.1)		79 (0.8)

		Proportion clinical infection		71%		34%		50%		54%		5%

		Gender		65% women		54% men		53% women		65% men		54% men

		Median-age (range)		58 year (0-100+)		59 year (0-100)		32 year (0-100+)		52 year (0-99)		66 year (20-92)

		Proportion of domestic cases		no information		37% (10% no data)		67% (8% no data)		63% (32% no data)		43% (10% no data)

		Short epidemiological information		Community and health-care		Hospital abroad		Community		Community		Hospital, domestic spread

		Bloodstream infections		727 (535 new cases 2020, 192 cases known from previous years)		11 (10 new cases 2020, 1 case known from previous year)		98 (78 new cases 2020, 20 cases known from previous years)		4		4
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g Table 3.3. Number of laboratories used for antibiotic resistance calculations during 2015- 2020.

‘ 2015 2016 2017 2018 2019 2020

‘ Resistance data based on number (n) of clinical laboratories n=12 n=14 n=11 n=10 n=19 n=20

‘ Coverage of population (%) 70 72 67 65 85 86
Voluntary surveillance based on clinical samples Overview of samplmg

This surveillance uses results collected from the regional
clinical microbiology laboratories. From 2015 and onwards,
all data on clinical isolates from humans have been col-
lected through Svebar. This is a system that automatically
collects all culture results from participating clinical micro-
biology laboratories. Currently 22 laboratories deliver data
to Svebar (April 2021). It is not possible to deduplicate data
from Svebar since patient identification is not permitted in
the system. Consequently, duplicate findings from blood and
other samples will be included. For unusual resistance types
this can result in overestimation of the resistance, especially
if these patients are sampled frequently. Large differences
in resistance trends for these types of resistance should be
interpreted with caution. Data analysed from the voluntary
surveillance system (Svebar) are collected from laboratories
with validated data (Table 3.3). All antibiotic resistance levels
presented in this report are based on primary susceptibility
testing, thus avoiding the bias from hierarchical testing. Data
are excluded when not all isolates are tested routinely. When
data presented is based on selective testing, this will be indi-
catied in the graphs and tables. The number of AST isolates
for each species and antibiotic combination is given in the
attached file. The 95% confidence intervals are presented
in figures showing resistance. The confidence intervals are
given from 2015 and onwards.

Data from Svebar is used for reporting both to EARS-Net
(an ECDC surveillance system) and to GLASS (a WHO sur-
veillance system). Prior to 2015, ResNet, a national surveil-
lance programme on antibiotic resistance, was used to col-
lect data. From 2015 and onwards, this yearly data are based
on SIR reported by the clinical microbiology laboratories to
Svebar.

Microbiological characterisation program

The Public Health Agency of Sweden provide microbiologi-
cal characterisation programs for verification and characteri-
sation of isolates that participating laboratories send in. An
overwiev is given in Table 3.1.

and culture results including the
effect of the COVID-19 pandemic

Since 2001 denominator data have been collected on a vol-
untary basis directly from the microbiological laboratories
in Sweden and reported each year in Swedres-Svarm. From
2018 some of the data are derived from Svebar.

To evaluate the effect of the pandemic we used data
from Svebar year 2019 and 2020. Twelve clinical laborato-
ries covering around 60% of the population in Sweden were
included. Complete data for 2019 and 2020 from these twelve
laboratories are given in table 3.4 A and B. In Figure 3.2 A
and E the annual numbers of requested analyses together
with number by age group and divided per 100 000 inhabit-
ants are presented for: total number of cultures (A), blood
cultures (B), urine cultures (C), nasopharyngeal cultures (D)
and throat cultures (E). The respective numbers of isolated
S. aureus, E. coli, S. pnewmoniae, and S. pyogenes in all specimen
types are presented in Table 3.4.

The total number of cultures decreased by 12% between
2019 and 2020. For blood cultures the decrease was 2%, for
urine cultures 6%, for nasopharyngeal cultures 28% and for
throat cultures 34%. This corresponds with data on antibiotic
use, where antibiotics for respiratory infections decreased more
than other groups. The number of isolated E. co/i, S. aureus, S.
preumoniae and S. pyogenes, regardless of specimen type, were
also decreasing with 9%, 13%, 48% and 51% respectively.

For most types of culture, and for the total number of cul-
tures, the age-group with the largest decrease was children
1-4 years old. For nasopharyngeal cultures the group with
the largest decrease was children <1 years old, Figure 3.2.

The extensive impact of the COVID-19 pandemic on
society and health care has thus also affected the sampling
for resistant bacteria, the number of hospital admissions, and
the number of visits to health care facilities in general.

The number of bacteria reported to EARS-Net yearly,
as well as the number of blood cultures taken, is shown in
Figure 3.3.



Table 3.3

				Table 3.3. Number of laboratories used for antibiotic resistance calculations during 2015- 2020. 

						2015		2016		2017		2018		2019		2020

				Resistance data based on number (n) of clinical laboratories		n=12		n=14		n=11		n=10		n=19		n=20

				Coverage of population (%)		70		72		67		65		85		86
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Figure 3.2 A to E. Number of requested analyses together with number by age group and divided per 100 000 inhabitants are presented for: total number g
of cultures (A), blood cultures (B), urine cultures (C), nasopharyngeal cultures (D) and throat cultures (E).
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Figure 3.2.A and E

		Antal																										Incidens

		Figure 3.2. A																										Figure 3.2. B

																																																						A

				all																								alla

				2019		2020																								2019		2020

		Jan		153896		152992																						<1		68374.6695203324		56566.4556962025

		Feb		141048		141586																						1-4		14994.6427564428		10947.7595745776

		Mar		151477		133051																						5-19		9381.0152723297		7516.6159914171

		Apr		147330		112386																						20-44		18452.2965412379		15441.6688909424

		May		147283		113989																						45-64		22613.2188373308		20356.492770987

		Jun		132501		117594																						65-84		59319.4183438054		53388.2738098545

		Jul		137299		115868																						>85		116122.400543945		107002.233249023

		Aug		145262		118567																						Totalsumma		27559.7210430342		24168.5649799377

		Sep		149836		130978

		Oct		159510		136044

		Nov		140730		131289

		Dec		138370		133755

		Totalsumma		1744541		1538099

																																																						B

		Figure 3.2. C																										Figure 3.2. D



				blod																								blod

				2019		2020																								2019		2020

		Jan		34817		36648																						<1		8023.8365017416		7816.7382459313

		Feb		35142		34984																						1-4		1323.5542906047		1016.1278415002

		Mar		37723		34677																						5-19		935.9213070892		768.6315011597

		Apr		37143		35458																						20-44		2677.4249874348		2417.2015367256

		May		36679		33491																						45-64		5747.0818955134		6019.046470669

		Jun		34308		33415																						65-84		18583.7071340982		17992.5894240972

		Jul		34004		31879																						>85		39495.3751812082		38014.7896433881

		Aug		34158		31117																						Totalsumma		6703.1418037111		6515.8597885781

		Sep		34917		32281

		Oct		36661		34393								 

		Nov		32552		35833

		Dec		36257		40530																																																C

		Totalsumma		424361		414706



		Figure 3.2. E																										Figure 3.2. F

																																																																																														 

				urin																								urin																																																																		 

				2019		2020																								2019		2020

		Jan		54701		54757																						<1		8471.4703372641		7808.2617540687

		Feb		47707		49413																						1-4		5823.3071607936		5234.6691544125

		Mar		51563		45834																						5-19		3417.5962196331		3141.7467602712

		Apr		49282		39660																						20-44		7180.9765259846		6734.0630242506

		May		50946		41118																						45-64		7060.5437655932		6630.0266686507

		Jun		43901		42830																						65-84		20593.5340051583		19183.3367590118

		Jul		47107		44731																						>85		43170.8553028262		41085.3461535986

		Aug		51964		45848																						Totalsumma		9583.990373989		8967.1316126325

		Sep		53572		52277

		Oct		57240		53369																																																D

		Nov		51252		50877

		Dec		47390		49916

		Totalsumma		606624		570630



		Figure 3.2. G																										Figure 3.2. H



				nasofarynx																								nasofarynx

				2019		2020																								2019		2020

		Jan		10759		10027																						<1		1695.4131520416		679.5320976492

		Feb		10272		9429																						1-4		1057.8482788819		454.5952826791

		Mar		10857		9496																						5-19		422.1086010359		218.4006802206

		Apr		10274		6076																						20-44		784.01069658		490.5612016292

		May		9372		5437																						45-64		1540.2838245333		1127.3565966748

		Jun		7873		5094																						65-84		4271.7898246756		3194.5840948524

		Jul		7566		4654																						>85		9860.2932686757		7596.2646174837

		Aug		7511		4705																						Totalsumma		1733.8447783614		1231.3904401494																						E

		Sep		8194		5106

		Oct		9331		5563

		Nov		8487		6316

		Dec		9248		6655

		Totalsumma		109744		78738



		Figure 3.2. I																										Figure 3.2. J



				svalg																								svalg

				2019		2020																								2019		2020

		Jan		3175		2849																						<1		346.91622253		235.9290235081

		Feb		2705		2722																						1-4		759.3021982943		428.5321180963

		Mar		2963		2300																						5-19		756.2891484375		484.7017134615

		Apr		2952		1502																						20-44		592.0356398316		382.4469474104

		May		2958		1652																						45-64		392.4174815659		275.7299885706

		Jun		2537		1556																						65-84		363.558577027		241.0936987884

		Jul		2756		1609																						>85		275.8213703832		190.5019339808

		Aug		2629		1469																						Totalsumma		530.9093885047		346.1360452169

		Sep		2659		1703

		Oct		2894		1666

		Nov		2821		1561

		Dec		2555		1440

		Totalsumma		33604		22029

										Figure 3.2 A and E. Number of requested analyses together with number by age group and divided per 100 000 inhabitants are presented for: total number of cultures (A), blood cultures (B), urine cultures (C), nasopharyngeal cultures (D) and throat cultures (E).



2019	Jan	Feb	Mar	Apr	May	Jun	Jul	Aug	Sep	Oct	Nov	Dec	153895.5	141048	151477	147330	147283	132501	137299	145262	149836	159510.22857142857	140730	138369.5	2020	Jan	Feb	Mar	Apr	May	Jun	Jul	Aug	Sep	Oct	Nov	Dec	152992	141586	133051	112386	113989	117594	115868	118567	130978	136044	131289	133755.16666666669	Months











2019	<	1	1-4	5-19	20-44	45-64	65-84	>	85	346.91622252997047	759.30219829430678	756.28914843747884	592.03563983164076	392.41748156587238	363.55857702703844	275.82137038319922	2020	<	1	1-4	5-19	20-44	45-64	65-84	>	85	235.92902350813745	428.53211809633751	484.70171346151278	382.44694741041309	275.72998857057831	241.09369878842082	190.50193398078247	Age group











2019	Jan	Feb	Mar	Apr	May	Jun	Jul	Aug	Sep	Oct	Nov	Dec	153895.5	141048	151477	147330	147283	132501	137299	145262	149836	159510.22857142857	140730	138369.5	2020	Jan	Feb	Mar	Apr	May	Jun	Jul	Aug	Sep	Oct	Nov	Dec	152992	141586	133051	112386	113989	117594	115868	118567	130978	136044	131289	133755.16666666669	Months











2019	<	1	1-4	5-19	20-44	45-64	65-84	>	85	68374.669520332362	14994.642756442792	9381.0152723297251	18452.296541237913	22613.218837330813	59319.418343805388	116122.4005439454	2020	<	1	1-4	5-19	20-44	45-64	65-84	>	85	56566.455696202531	10947.759574577565	7516.6159914171112	15441.668890942396	20356.49277098697	53388.273809854472	107002.23324902335	Age group











2019	Jan	Feb	Mar	Apr	May	Jun	Jul	Aug	Sep	Oct	Nov	Dec	34817	35142	37723	37143	36678.5	34308	34004	34158	34917	36661	32552	36257	2020	Jan	Feb	Mar	Apr	May	Jun	Jul	Aug	Sep	Oct	Nov	Dec	36648	34984	34677	35458	33491	33415	31879	31117	32281	34393	35833	40530	Months











2019	<	1	1-4	5-19	20-44	45-64	65-84	>	85	8023.8365017415754	1323.5542906047549	935.92130708917682	2677.4249874347984	5747.0818955133554	18583.707134098229	39495.375181208226	2020	<	1	1-4	5-19	20-44	45-64	65-84	>	85	7816.7382459312848	1016.1278415001645	768.63150115966937	2417.2015367256026	6019.0464706689745	17992.58942409715	38014.789643388103	Age group











2019	Jan	Feb	Mar	Apr	May	Jun	Jul	Aug	Sep	Oct	Nov	Dec	54700.5	47707	51563	49282	50946	43901	47107	51964	53572	57239.8	51252	47390	2020	Jan	Feb	Mar	Apr	May	Jun	Jul	Aug	Sep	Oct	Nov	Dec	54757	49413	45834	39660	41118	42830	44731	45848	52277	53369	50877	49916	Months











2019	<	1	1-4	5-19	20-44	45-64	65-84	>	85	8471.4703372641179	5823.3071607936017	3417.5962196331297	7180.9765259846436	7060.5437655932028	20593.534005158308	43170.855302826203	2020	<	1	1-4	5-19	20-44	45-64	65-84	>	85	7808.2617540687152	5234.6691544125051	3141.7467602711981	6734.0630242505476	6630.0266686506739	19183.336759011847	41085.346153598621	Age group











2019	Jan	Feb	Mar	Apr	May	Jun	Jul	Aug	Sep	Oct	Nov	Dec	10759	10272	10857	10274	9372	7873	7566	7511	8194	9331	8487	9248	2020	Jan	Feb	Mar	Apr	May	Jun	Jul	Aug	Sep	Oct	Nov	Dec	10027	9429	9496	6076	5437	5094	4654	4705	5106	5563	6316	6654.6666666666661	Months











2019	<	1	1-4	5-19	20-44	45-64	65-84	>	85	1695.4131520416302	1057.8482788818453	422.10860103589675	784.01069658004633	1540.2838245333262	4271.7898246756358	9860.2932686756722	2020	<	1	1-4	5-19	20-44	45-64	65-84	>	85	679.53209764918631	454.59528267906967	218.40068022062655	490.56120162922974	1127.3565966748206	3194.5840948524087	7596.2646174837018	Age group











2019	<	1	1-4	5-19	20-44	45-64	65-84	>	85	346.91622252997047	759.30219829430678	756.28914843747884	592.03563983164076	392.41748156587238	363.55857702703844	275.82137038319922	2020	<	1	1-4	5-19	20-44	45-64	65-84	>	85	235.92902350813745	428.53211809633751	484.70171346151278	382.44694741041309	275.72998857057831	241.09369878842082	190.50193398078247	Age group











2019	Jan	Feb	Mar	Apr	May	Jun	Jul	Aug	Sep	Oct	Nov	Dec	34817	35142	37723	37143	36678.5	34308	34004	34158	34917	36661	32552	36257	2020	Jan	Feb	Mar	Apr	May	Jun	Jul	Aug	Sep	Oct	Nov	Dec	36648	34984	34677	35458	33491	33415	31879	31117	32281	34393	35833	40530	Months











2019	Jan	Feb	Mar	Apr	May	Jun	Jul	Aug	Sep	Oct	Nov	Dec	3175	2705	2963	2952	2958	2537	2756	2629	2659	2894	2821	2555	2020	Jan	Feb	Mar	Apr	May	Jun	Jul	Aug	Sep	Oct	Nov	Dec	2849	2722	2300	1502	1652	1556	1609	1469	1703	1666	1561	1440	Months











2019	Jan	Feb	Mar	Apr	May	Jun	Jul	Aug	Sep	Oct	Nov	Dec	54700.5	47707	51563	49282	50946	43901	47107	51964	53572	57239.8	51252	47390	2020	Jan	Feb	Mar	Apr	May	Jun	Jul	Aug	Sep	Oct	Nov	Dec	54757	49413	45834	39660	41118	42830	44731	45848	52277	53369	50877	49916	Months











2019	Jan	Feb	Mar	Apr	May	Jun	Jul	Aug	Sep	Oct	Nov	Dec	10759	10272	10857	10274	9372	7873	7566	7511	8194	9331	8487	9248	2020	Jan	Feb	Mar	Apr	May	Jun	Jul	Aug	Sep	Oct	Nov	Dec	10027	9429	9496	6076	5437	5094	4654	4705	5106	5563	6316	6654.6666666666661	Months











2019	Jan	Feb	Mar	Apr	May	Jun	Jul	Aug	Sep	Oct	Nov	Dec	3175	2705	2963	2952	2958	2537	2756	2629	2659	2894	2821	2555	2020	Jan	Feb	Mar	Apr	May	Jun	Jul	Aug	Sep	Oct	Nov	Dec	2849	2722	2300	1502	1652	1556	1609	1469	1703	1666	1561	1440	Months











2019	<	1	1-4	5-19	20-44	45-64	65-84	>	85	68374.669520332362	14994.642756442792	9381.0152723297251	18452.296541237913	22613.218837330813	59319.418343805388	116122.4005439454	2020	<	1	1-4	5-19	20-44	45-64	65-84	>	85	56566.455696202531	10947.759574577565	7516.6159914171112	15441.668890942396	20356.49277098697	53388.273809854472	107002.23324902335	Age group











2019	<	1	1-4	5-19	20-44	45-64	65-84	>	85	8023.8365017415754	1323.5542906047549	935.92130708917682	2677.4249874347984	5747.0818955133554	18583.707134098229	39495.375181208226	2020	<	1	1-4	5-19	20-44	45-64	65-84	>	85	7816.7382459312848	1016.1278415001645	768.63150115966937	2417.2015367256026	6019.0464706689745	17992.58942409715	38014.789643388103	Age group











2019	<	1	1-4	5-19	20-44	45-64	65-84	>	85	8471.4703372641179	5823.3071607936017	3417.5962196331297	7180.9765259846436	7060.5437655932028	20593.534005158308	43170.855302826203	2020	<	1	1-4	5-19	20-44	45-64	65-84	>	85	7808.2617540687152	5234.6691544125051	3141.7467602711981	6734.0630242505476	6630.0266686506739	19183.336759011847	41085.346153598621	Age group











2019	<	1	1-4	5-19	20-44	45-64	65-84	>	85	1695.4131520416302	1057.8482788818453	422.10860103589675	784.01069658004633	1540.2838245333262	4271.7898246756358	9860.2932686756722	2020	<	1	1-4	5-19	20-44	45-64	65-84	>	85	679.53209764918631	454.59528267906967	218.40068022062655	490.56120162922974	1127.3565966748206	3194.5840948524087	7596.2646174837018	Age group
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S. pyogenes and E. coli), A) year 2019 and B) year 2020. NP, not performed.

8 Table 3.4 A and B. Denominator data from twelve laboratories, number of analysis, positive samples and number of cultures (S. aureus, S. pneumoniae,
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o ] < £ = 2 ° 3 5 5 b
Laboratory o (] 2 = =] w o 7] 7] () w
Stockholm, Karolinska Universitets-
sjukhuset 100 831 2230 32508 7546 157235 18968 13454 33060 2775 2966 40769
Kronoberg, Centrallasarettet Vaxjo 156317 104 4 564 1859 24846 2617 1706 2932 504 492 6216
Region Skane, Lund 82 468 1141 238561 10635 164115 21637 9864 22789 1673 2903 40703
Blekinge, Blekingesjukhuset Karlskrona 11516 84 4109 900 16888 1686 1230 2251 243 268 4 544
Kalmar, Lanssjukhuset Kalmar 15 525 132 4364 1681 274564 3580 1975 4809 552 729 9594
Véstra Gotalandsregionen,
Norra Alvsborgs lanssjukhus Trollhdttan 20 113 193 3045 889 26253 NP 2 429 3775 274 403 7 054
Véstra Gétalandsregionen,
Sddra Alvsborgs sjukhus Boras? 22 598 416 4 344 1125 21219 NP 2 989 3929 279 416 6261
Ostergbtland, Universitetssjukhuset
Linkoping 58 258 1279 8519 2350 53806 591 5035 9 356 649 991 14072
Orebro, Universitetssjukhuset Orebro 21530 150 9880 1707 31905 4 650 2 345 6 586 676 768 8708
Vérmland, Centralsjukhuset Karlstad 49 644 192 7 192 2895 40952 5134 4276 7510 637 1051 11317
Gotland, Visby lasarett 2948 16 2148 375 7673 886 488 1473 177 184 2 147
Vasterbotten, Norrlands Universitets-
sjukhus Umea 35226 446 5220 1642 34279 3109 8513 6123 624 443 10305
2Svebardata and data from local laboratory.
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Laboratory ] o 2 = =] w o » 1) () w
Stockholm, Karolinska Universitets-
sjukhuset 103 790 1957 22402 5017 154001 14085 14159 28758 1592 15665 37827
Kronoberg, Centrallasarettet Vaxjo 14 472 90 3369 1268 23818 1851 1613 2727 241 263 5802
Region Skane, Lund 76 777 847 14786 6559 140480 3085 9276 17 958 810 1414 32240
Blekinge, Blekingesjukhuset Karlskrona 10510 65 3224 609 16131 1250 1233 2127 122 153 4242
Kalmar, Lanssjukhuset Kalmar 15 468 130 3468 1039 27278 2 591 2 255 4538 257 266 9270
Véstra Gotalandsregionen,
Norra Alvsborgs l&nssjukhus Trollhattan 18 708 160 2001 666 24897 NP 2117 3345 138 208 6 834
Véstra Gotalandsregionen,
Sédra Alvsborgs sjukhus Boras? 21 057 362 3262 836 20691 NP 2779 3466 127 246 5818
Ostergétland, Universitetssjukhuset
Linkdping 61 532 1511 6941 1738 52757 1591 4751 8313 412 489 13308
Orebro, Universitetssjukhuset Orebro 21072 95 7818 1138 32715 3688 2 354 6 062 337 345 8 467
Varmland, Centralsjukhuset Karlstad 45 847 151 5261 1703 38829 4289 4139 6711 280 436 10730
Gotland, Visby lasarett 2571 13 1678 204 7 339 614 474 1345 96 66 2116
Vasterbotten, Norrlands Universitets-
sjukhus Umead 33794 442 4158 1253 31695 2426 3127 5 256 308 283 9743

2Svebardata and data from local laboratory.
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		Table 3.4 A and B. Denominator data from twelve laboratories, number of analysis, positive samples and number of cultures (S. aureus, S. pneumoniae, S. pyogenes and E. coli), A) year 2019 and B) year 2020. NP, not performed.

		A.

		Laboratory		Blood (pair of bottles)		Cerebro-spinal fluid (CFS)		Nasopharynx		Throat		Urine		Faeces SSYC		Blood (pair of bottles, positive samples)		Staphylococcus aureus		Streptococcus pneumoniae		Streptococcus pyogenes		Escherichia coli

		Stockholm, Karolinska Universitetsjukhuset		100831		2230		32508		7546		157235		18968		13454		33060		2775		2966		40769

		Kronoberg, Centrallasarettet Växjö		15317		104		4564		1859		24846		2617		1706		2932		504		492		6216

		Region Skåne, Lund		82468		1141		23851		10635		164115		21637		9864		22789		1673		2903		40703

		Blekinge, Blekingesjukhuset Karlskrona		11516		84		4109		900		16888		1686		1230		2251		243		268		4544

		Kalmar, Länssjukhuset Kalmar		15525		132		4364		1681		27454		3580		1975		4809		552		729		9594

		Västra Götalandsregionen, Norra Älvsborgs länssjukhus Trollhättan		20113		193		3045		889		26253		270		2429		3775		274		403		7054

		Västra Götalandsregionen, Södra Älvsborgs sjukhus Borås		10985		201		4344		1125		21219		NP		1431		3929		279		416		6261

		Östergötland, Universitetssjukhuset Linköping		58258		1279		8519		2350		53806		591		5035		9356		649		991		14072

		Örebro, Universitetsjukhuset Örebro		21530		150		9880		1707		31905		4650		2345		6586		676		768		8708

		Värmland, Centralsjukhuset Karlstad		49644		192		7192		2895		40952		5134		4276		7510		637		1051		11317

		Gotland, Visby lasarett		2948		16		2148		375		7673		886		488		1473		177		184		2147

		Västerbotten, Norrlands Universitetsjukhus Umeå		35226		446		5220		1642		34279		3109		3513		6123		624		443		10305

		B.

		Laboratory		Blood 		Cerebro-spinal fluid (CFS)		Nasopharynx		Throat		Urine		Faeces SSYC		Blood ( positive samples)		Staphylococcus aureus		Streptococcus pneumoniae		Streptococcus pyogenes		Escherichia coli

		Stockholm, Karolinska Universitetsjukhuset		103790		1957		22402		5017		154001		14085		14159		28758		1592		1565		37827

		Kronoberg, Centrallasarettet Växjö		14472		90		3369		1268		23818		1851		1613		2727		241		263		5802

		Region Skåne, Lund		76777		847		14786		6559		140480		3085		9276		17958		810		1414		32240

		Blekinge, Blekingesjukhuset Karlskrona		10510		65		3224		609		16131		1250		1233		2127		122		153		4242

		Kalmar, Länssjukhuset Kalmar		15468		130		3468		1039		27278		2591		2255		4538		257		266		9270

		Västra Götalandsregionen, Norra Älvsborgs länssjukhus Trollhättan		18708		160		2001		666		24897		NP		2117		3345		138		208		6834

		Västra Götalandsregionen, Södra Älvsborgs sjukhus Borås		10165		175		3262		836		20691		NP		1331		3466		127		246		5818

		Östergötland, Universitetssjukhuset Linköping		61532		1511		6941		1738		52757		1591		4751		8313		412		489		13308

		Örebro, Universitetsjukhuset Örebro		21072		95		7818		1138		32715		3688		2354		6062		337		345		8467

		Värmland, Centralsjukhuset Karlstad		45847		151		5261		1703		38829		4289		4139		6711		280		436		10730

		Gotland, Visby lasarett		2571		13		1678		204		7339		614		474		1345		96		66		2116

		Västerbotten, Norrlands Universitetsjukhus Umeå		33794		442		4158		1253		31695		2426		3127		5256		308		283		9743
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Figure 3.3. Number of isolates, collected from blood during 2011-2020, reported to EARS-Net.
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Mandatory reporting of ESBL-producing
Enterobacterales (previously Enterobacteriaceae)

Results from 2020

* Number of reported cases: 8 230 (previous year 10 717),
relative change -23%

* Number of bloodstream infections: 727 (previous year 835),
relative change -13%

Trends

The incidence for ESBL has steadily increased over several
years. A slight decrease was noted 2017. In 2020 the inci-
dence was 79 new cases per 100 000 inhabitants, see Figure
3.4. A decrease with 24% compared with 2019 (incidence
104). The decrease was seen both in clinical samples (urine,
blood and cerebrospinal fluid (CSF)) and in samples taken
for screening purposes (faeces, rectum and perineal).

The number of bloodstream infections (BST) with ESBL-
producing Enterobacterales (previously Enterobacteriaceae)
has increased steadily since it became notifiable but in 2020
the number of BSI decreased with 13% (Figure 3.5). E. coli
was the most common cause of BSI, 81% followed by K. pneu-
moniae 14%.

All 21 regions in Sweden reported ESBL-cases and a
nearly threefold difference in incidence was noted, from 48 to
125 cases per 100 000 inhabitants. The large variation could
partly be explained by different local practices in sampling.

The gender and age distribution has not changed signifi-
cantly since the surveillance started and reflects the expected
occurrence of urinary tract infections in the different groups

W E. faecalis S. pneumoniae

W Acinetobacter spp.

(Table 3.2). Elderly, 85 years and older (n=819, incidence 312)
followed by children under one year (n=324 incidence 285
had the highest incidence. The high incidence in neonates is
probably a result of screening and contact tracing at neona-
tal units. Among the elderly urinary tract infection is a com-
mon bacterial infection explaining the high incidence in this
group.

As in previous years, the most commonly reported species
was E. coli found in 87% of all cases followed by K. pneumoniae
with 9%. The remaining cases comprised of several other
species of Enterobacterales (previously Enterobacteriaceae)
(for detailed information see attached file Figure 3.4).

Outbreaks

In 2020, twelve clusters of ESBL, and/or ESBL,, were con-
firmed based on SNP-analysis (n=2-12 cases per cluster).
Eight clusters were of ESBL-producing E. co/i and four clus-
ters were of ESBL-producing K. preumoniae (Table 3.5). Nine
of these clusters were healthcare related. However, outbreaks
with ESBL-producing Enterobacterales (previously Entero-
bacteriaceae) are not consistently reported.

Table 3.5. Clusters of ESBL-producing E. coliand K. pneumoniae 2020. g

Species ESBL gene Number of Number of
clusters cases/cluster

E. coli CTX-M 5 2,3,3,4,10

E. coli CTX-M and CIT 1 12

E. coli CIT 1 2

E. coli DHA 1 2

K. pneumoniae CTX-M 4 2,3,10,12
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Figure 3.3

				n=19		n=18		n=19		n=18		n=16		n=12		n=14		n=11		n=10		n=19		n=20

				2010		2011		2012		2013		2014		2015		2016		2017		2018		2019		2020

		E. coli		4991		5066		5336		6323		6586		5270		5183		5810		5383		9414		9844

		S. aureus		2856		3143		3268		3209		3519		3078		3028		3746		3634		6154		6878

		K. pneumoniae		908		934		933		1028		1009		973		1049		1034		1089		1799		1844

		E. faecalis		776		824		779		851		912		704		685		791		692		1263		1441

		S. pneumoniae		960		1019		992		861		797		641		659		752		675		1069		550

		P. aeruginosa		337		402		350		428		432		348		366		446		412		706		735

		E. faecium		339		406		391		431		457		368		404		499		433		693		788

		Acinetobacter spp. 										59		84		54		54		55		113		126

		Total number of bloodcultures		325761		347101		385183		394071		381144		321429		388756		328733		320739		491392

		summa		11167		11794		12049		13131		13712		11382		11374		13078		12318		21098		22080















																										Figure 3.3. Number of isolates collected from blood during 2011-2020 reported to EARS-Net. 

																										Arter kursiva ej spp



E. coli	

2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	n=18	n=19	n=18	n=16	n=12	n=14	n=11	n=10	n=19	n=20	5066	5336	6323	6586	5270	5183	5810	5383	9414	9844	S. aureus	

2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	n=18	n=19	n=18	n=16	n=12	n=14	n=11	n=10	n=19	n=20	3143	3268	3209	3519	3078	3028	3746	3634	6154	6878	K. pneumoniae	

2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	n=18	n=19	n=18	n=16	n=12	n=14	n=11	n=10	n=19	n=20	934	933	1028	1009	973	1049	1034	1089	1799	1844	E. faecalis	

2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	n=18	n=19	n=18	n=16	n=12	n=14	n=11	n=10	n=19	n=20	824	779	851	912	704	685	791	692	1263	1441	S. pneumoniae	

2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	n=18	n=19	n=18	n=16	n=12	n=14	n=11	n=10	n=19	n=20	1019	992	861	797	641	659	752	675	1069	550	P. aeruginosa	

2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	n=18	n=19	n=18	n=16	n=12	n=14	n=11	n=10	n=19	n=20	402	350	428	432	348	366	446	412	706	735	E. faecium	

2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	n=18	n=19	n=18	n=16	n=12	n=14	n=11	n=10	n=19	n=20	406	391	431	457	368	404	499	433	693	788	Acinetobacter spp. 	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	n=18	n=19	n=18	n=16	n=12	n=14	n=11	n=10	n=19	n=20	59	84	54	54	55	113	126	Year (number of labs)
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				Table 3.5. Clusters of ESBL-producing E. coli and K. pneumoniae 2020. 



				Species		ESBL gene		Number of clusters		Number of cases/cluster

				E. coli		CTX-M		5		2, 3, 3, 4, 10

				E. coli		CTX-M and  CIT		1		12

				E. coli		CIT		1		2

				E. coli		DHA		1		2

				K. pneumoniae		CTX-M		4		2, 3, 10, 12
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Comments

In 2020, the number of cases with ESBL-producing Entero-
bacterales (previously Enterobacteriaceae) decreased sharply.
The decrease is largely due to reduced international travel
and screening for inpatient care due to the COVID-19 pan-
demic. Differences in sampling, screening and contact trac-

ing in the regions have a significant impact on incidence.

g Figure 3.4. The incidence (cases/100 000 inhabitants) of cases with
ESBL-producing Enterobacterales (previously Enterobacteriaceae)
in relation to type of infection, year 2011-2020.
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g Figure 3.5. Number and incidence (cases/100 000 inhabitants) of
invasive cases with ESBL-producing Enterobacterales (previously
Enterobacteriaceae), reported during year 2011-2020.
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Mandatory reporting of ESBL , .., -producing
Enterobacterales (previously Enterobacteriaceae)

Results from 2020

* Number of reported cases: 128 (previous year 201), relative

change -36%
* Number of bloodstream infections: 11 (previous year 6)

* An increasing number of health care related, smaller clus-

ters of ESBL, three 2020 compared to one in 2019.

CARBA?

Trends

In 2020, the incidence for ESBL,,,. producing Entero-
bacterales (previously Enterobacteriaceae) was 1.2 cases per
100 000 inhabitants, a decrease with 36% (73 cases) com-
pared to 2019. The decrease was seen in cases with ESBL ., ...
acuired abroad (n=143, 2019 and n=68, 2020). A major-
ity, 63% of the cases, were carriers (Figure 3.6). Cases were
reported from 17 of 21 regions in Sweden. The majority of
cases were reported as acquired abroad (53 %) and identified
in targeted screening after hospitalisation abroad. Out of the
47 domestic cases, 30 were identified by investigation of clin-
ical infection. The proportion of domestic cases with health
care acquired ESBL .., remained at the same level as pre-
vious year (30%, n=14). For 23 domestic cases information

of acquisition was missing. The ESBL, cases were une-

CARBA
qually distributed between women and men (46% women,

54% men) with median ages of 47 and 63 years for women
and men respectively.

Figure 3.6. The incidence (cases/100 000 inhabitants) of cases with
ESBL 54 Producing Enterobacterales (previously Enterobacteriaceae)
in relation to type of infection, year 2012-2020.
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Figure 3.7. Number of isolates and enzyme types of ESBL ., in
Enterobacterales (previously Enterobacteriaceae) in Sweden 2012-
2020.

160

140

120

100
80

60

40

20

Number of isolates with enzymes

0

11
«® <
S 5
N N

~
o
3%

[}
SN
o
~

2012|'m

o}
3%

2016

[ee]
o
3%

2015
2016
2017
2018
2019
2020
2013
2014

2019
2020

E. coli K. pneumoniae

NDM M OXA-48 KPC EVIM  E IMP/IMI/GES

Source: The Public Health Agency of Sweden

B

B



Figure 3.4



				Clinical samples (urine, blood, CSF)		Screeening samples (faeces, rectum, perineal)		Other/no data		Total		andel

		2010		36.06		11.13		5.74		52.92		68.13				Figure 3.4. The incidence (cases/ 100 000 inhabitants) of cases with ESBL-producing Enterobacterales in relation to type of infection, year 2011–2020. 

		2011		39.55		13.29		6.92		59.75		66.18

		2012		48.32		18.45		8.84		75.61		63.90

		2013		52.71		22.70		8.90		84.30		62.53

		2014		57.15		25.88		8.29		91.33		62.58

		2015		57.74		32.61		6.94		97.29		59.35

		2016		62.82		37.15		6.67		106.64		58.91

		2017		64.48		28.22		6.94		99.64		64.72

		2018		67.87		27.51		5.71		101.08		67.14

		2019		69.03		28.32		6.42		103.77		66.52

		2020		56.55		16.67		6.08		79.29		71.31











				Background table 

				Table 3B. Distribution of species among human cases of ESBL-producing Enterobacterales 2020.

				Species		Number of cases		Proportion, %

				Escherichia coli		7,297		86.8

				Klebsiella pneumoniae		785		9.3

				Shigella species		12		0.1

				Proteus mirabilis		57		0.7

				Citrobacter species		35		0.4

				Salmonella species		11		0.1

				Enterobacteriaceae (not specified or species not reported)		212		2.5

				Total number reported		8409a

				aIn 167 patients two or more ESBL-producing species were reported resulting in a higher number of isolates than number of cases reported.





Clinical samples (urine, blood, CSF)	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	39.545052623919695	48.315735640823938	52.711992621150486	57.153966383701011	57.740231287794956	62.820449071665038	64.48462398428812	67.87	69.03	56.545266321074799	Screeening samples (faeces, rectum, perineal)	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	13.287137681637017	18.449348480565867	22.696017279248313	25.883944926598033	32.60577055140601	37.148005638332897	28.220669031432255	27.51	28.32	16.667798728140976	Other/no data	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	6.9177478723443517	8.8427109847295284	8.8959263707606446	8.2894282602818929	6.9434455346082533	6.673234516770278	6.9365930182301963	5.71	6.42	6.0794109811889925	Total	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	59.749938177901058	75.60779510611934	84.303936271159444	91.327339570580946	97.289447373809224	106.64168922676821	99.64188603395057	101.08	103.77	79.292476030404771	
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Figure 3.5

						Year		2009		2010		2011		2012		2013		2014		2015		2016		2017		2018		2019		2020

						Population		9340682		9415570		9482855		9555893		9644864		9747355		9851017		9995153		10120242		10230185		10327589		10379295

		ESBL blood/likvor				Total number of cases per year 		3,754		4983		5666		7225		8131		8902		9584		10,659		10,084		10341		10717		8230

						Incidence (total cases)						59.7499381779		75.6077951061		84.3039362712		91.3273395706		97.2894473738		106.6416892268		99.641886034		101.0832159927		103.7705896313		79.2924760304

						Number of invasive cases 		186		225		312		390		402		520		578		609		594		703		835		727

						Incidence (invasive cases)		2.0		2.4		3.3		4.1		4.2		5.3		5.9		6.1		5.9		6.9		8.1		7.0043292921

						New invasive cases		168		204		271		337		333		435		473		488		474		550		647		535

								Använd		Figure 3.5.Number of invasive cases and incidence (cases/100 000 inhabitants) with ESBL-producing Enterobacterales, reported during year 2011–2020.

								denna







										Figure 3.5.Number of invasive cases and incidence (cases/100 000 inhabitants) with ESBL-producing Enterobacteriaceae, reported during year 2010–2019.













































Number of invasive cases 	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	312	390	402	520	578	609	594	703	835	727	Incidence (invasive cases)	3.2901483783101186	4.0812512237213205	4.168021446440302	5.3347805635477519	5.8674145014672092	6.0929532544424285	5.8694248615793976	6.8718209885744974	8.0851397165398424	7.0043292921147344	









Number of invasive cases 	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	59.749938177901065	75.607795106119326	84.303936271159444	91.327339570580946	97.289447373809224	106.64168922676822	99.641886033950584	101.08321599267268	103.77058963132635	79.292476030404771	Incidence (total cases)	312	390	402	520	578	609	594	703	835	727	

Year
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Figure 3.6.

																Figure 3.6. The incidence (number of cases/100 000 inhabitants) of cases with ESBLCARBA producing Enterobacterales in relation to type of infection, year 2012-2020.

				Clinical infection		Carrier		No data		All cases

		2012		0.0		0.2		0.0		0.2

		2013		0.1		0.3		0.0		0.4

		2014		0.2		0.3		0.0		0.5

		2015		0.2		1.0		0.0		1.2

		2016		0.4		0.9		0.0		1.3

		2017		0.2		0.9		0.0		1.1

		2018		0.4		0.9		0.0		1.4

		2019		0.5		1.4		0.1		1.9

		2020		0.4		0.8		0.0		1.2

				-16.1062958591		-43.9426280879		-37.8113530351		-36.6356472715





































































Clinical infection	2012	2013	2014	2015	2016	2017	2018	2019	2020	3.1394240182471694E-2	0.12441855064000903	0.20518386782875969	0.18272225091074354	0.37017942596776654	0.22726729262007767	0.44964973751696569	0.49382290484255331	0.41428632676882199	Carrier	2012	2013	2014	2015	2016	2017	2018	2019	2020	0.19883018782232076	0.29030995149335437	0.27699822156882559	0.98466990768567342	0.88042674284225553	0.90906917048031066	0.93839945220931975	1.3749578919145602	0.77076525910478499	No data	2012	2013	2014	2015	2016	2017	2018	2019	2020	1.0464746727490565E-2	0	0	0	1.0004849350480178E-2	9.8811866356555509E-3	2.9324982881541242E-2	7.7462416445890719E-2	4.8172828694049062E-2	All cases	2012	2013	2014	2015	2016	2017	2018	2019	2020	0.24068917473228302	0.41472850213336343	0.48218208939758528	1.1673921585964171	1.2606110181605024	1.1462176497360437	1.4075991783139796	1.9462432132030041	1.2332244145676561	









land

				Smittad i Sverige		Smittad utanför Sverige		Uppgift saknas		Alla fall		befolkning

		2008		0		4		0		4		9256347

		2009		1		3		0		4		9340682

		2010		1		7		1		9		9415570

		2011		0		14		2		16		9482855

		2012		3		17		1		21		9555893

		2013		8		30		1		39		9644864

		2014		15		31				46		9747355

		2015		23		90		2		115		9851017

		2016		34		91		2		127		9995153

		2017		20		93		3		116		10120242

		2018		27		112		5		144		10230185

		2019		44		143		14		201		10327589

		2020		47		68		13		128		10379295

				Acquired in Sweden		Acquired outside Sweden		No data		All cases

		2008		0.0		0.0		0.0		0.0

		2009		0.0		0.0		0.0		0.0

		2010		0.0		0.1		0.0		0.1

		2011		0.0		0.1		0.0		0.2

		2012		0.0		0.2		0.0		0.2

		2013		0.1		0.3		0.0		0.4

		2014		0.2		0.3		0.0		0.5

		2015		0.2		0.9		0.0		1.2

		2016		0.3		0.9		0.0		1.3

		2017		0.2		0.9		0.0		1.1

		2018		0.3		1.1		0.0		1.4

		2019		0.4		1.4		0.1		1.9

		2020		0.5		0.7		0.1		1.2



Acquired in Sweden	2012	2013	2014	2015	2016	2017	2018	2019	2020	3.1394240182471694E-2	8.2945700426672681E-2	0.15388790087156978	0.2334784317192834	0.34016487791632605	0.19762373271311098	0.26392484593387117	0.42604329045239886	0.45282458972406125	Acquired outside Sweden	2012	2013	2014	2015	2016	2017	2018	2019	2020	0.17790069436733963	0.31104637660002254	0.3180349951345775	0.91361125455371772	0.91044129089369608	0.91895035711596618	1.094799360910873	1.3846406939702964	0.65515047023906725	No data	2012	2013	2014	2015	2016	2017	2018	2019	2020	1.0464746727490565E-2	1.0368212553334085E-2	0	2.0302472323415949E-2	2.0009698700960355E-2	2.9643559906966651E-2	4.8874971469235404E-2	0.13555922878030874	0.12524935460452757	All cases	2012	2013	2014	2015	2016	2017	2018	2019	2020	0.21975968127730186	0.40436028958002934	0.47192289600614729	1.1673921585964171	1.2706158675109824	1.1462176497360437	1.4075991783139796	1.9462432132030041	1.2332244145676561	Year
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Fig. 3.7.

						NDM		OXA-48		KPC		VIM		IMP/IMI/GES				kursiva art namn i figur

		E. coli		2012		6		5										Figure 3.7. Number of isolates and types of ESBLCARBA in Enterobacterales in Sweden 2012-2020.

				2013		7		10		1

				2014		5		11

				2015		15		44		2		4

				2016		30		47		2		1

				2017		28		43		1

				2018		42		50

				2019		62		86		1

				2020		32		57				3

		K. pneumoniae		2012		4		5		1

				2013		9		5		6		1

				2014		12		13		3		2

				2015		11		32		8		3		1

				2016		13		27		4

				2017		15		22		6

				2018		19		30		4

				2019		30		30		11

				2020		18		21		3

		Other enterobacterieacae		2012

				2013		6						3

				2014		3		1				3		1

				2015		5		6		1		5		1

		inte med i figur		2016		8		3		1		5		2

				2017		7		5				4		1

				2018		9		5				2		3

				2019		7		3		2				1

				2020		6		8		1		1		3





NDM	2012	2013	2014	2015	2016	2017	2018	2019	2020	2012	2013	2014	2015	2016	2017	2018	2019	2020	E. coli	K. pneumoniae	6	7	5	15	30	28	42	62	32	4	9	12	11	13	15	19	30	18	OXA-48	2012	2013	2014	2015	2016	2017	2018	2019	2020	2012	2013	2014	2015	2016	2017	2018	2019	2020	E. coli	K. pneumoniae	5	10	11	44	47	43	50	86	57	5	5	13	32	27	22	30	30	21	KPC	2012	2013	2014	2015	2016	2017	2018	2019	2020	2012	2013	2014	2015	2016	2017	2018	2019	2020	E. coli	K. pneumoniae	1	2	2	1	1	1	6	3	8	4	6	4	11	3	VIM	2012	2013	2014	2015	2016	2017	2018	2019	2020	2012	2013	2014	2015	2016	2017	2018	2019	2020	E. coli	K. pneumoniae	4	1	3	1	2	3	IMP/IMI/GES	2012	2013	2014	2015	2016	2017	2018	2019	2020	2012	2013	2014	2015	2016	2017	2018	2019	2020	E. coli	K. pneumoniae	1	
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Epidemiological typing of ESBL,
ESBL g0
acterised using whole genome sequencing (WGS). The most

'CARBA
isolates from notified cases in 2020 have been char-

common carbapenemase-producing Enterobacterales (previ-
ously Enterobacteriaceae) was E. coli, accounting for 61% of all
cases, followed by K. pneumoniae (26%). Genes encoding for
carbapenem resistance have also been detected in several other
species of Enterobacterales (previously Enterobacteriaceae).
The dominating enzyme type in 2020 was OXA-48 and this
enzyme was detected in E. coli and K. prneumoniae isolates, in
most cases together with CTX-M (=ESBL,) (Figure 3.7.).
The occurrence of ESBL ., ...,
bapenemases (most commonly NDM + OXA-48) are still
rare. Apart from the genotypic analysis, isolates have been
tested for antibiotic susceptibility using broth microdilution
(BMD) (since June 2020) see Table 3.6. Of the 125 isolates of
E. coli and K. pneumoniae tested for colistin, 12 isolates were
resistant (10 K. preumoniae and 2 E. coli).

with combinations of two car-

Outbreaks

In 2020, ten smaller clusters of ESBL ...
confirmed based on SNP analysis (n=2-3 cases per cluster)

in Sweden were

compared to 2019 when a smaller transmission of ESBL,
was identified (n=3). Nine clusters were ESBL ., ...
E. coli and one cluster was ESBL., . .-producing K. preumoniae
(see table 3.7). Of the ten clusters, three were spreads of infec-
tion in the healthcare system and for one cluster the source
of the infection is likely to be attributed to another country.

CARBA
-producing

SWEDRES|SVARM 2020

Comments

The number of ESBL, ..,
decrease during 2020 is largely due to reduced international
travel and screening for inpatient care due to the COVID-19
pandemic. The number of cases infected in Sweden remains

cases is still low in Sweden. The

at the same level as previous year. The lack of information on
the way of acquisition for nearly 50% of the domestic cases
is worrisome but due to the national surveillance program
spreads can still be detected.

Table 3.7. Number of clusters with ESBL ... in Sweden identified by
“single nucleotide polymorphism” SNPs based analysis, year 2020.

Type E. coli K. pneumoniae
NDM-5 4

OXA-48 2

OXA-232 1
OXA-244 3

b

Table 3.6. Antibiotic resistance in ESBL ., producing E. coli (n=90) and K. pneumoniae (n=36), year 2020. Breakpoints for tigercycline and nitrofurantoin 8

are only provided for E. coli.

Antibiotic E. coli, %S E. coli, %R K. pneumoniae, %S K. pneumoniae, %R
Amoxicillin-clavulanic acid 0 100 0 100
Piperacillin-tazobactam 0 100 0 100
Ceftazidime 19 67 1 86
Cefotaxime 14 78 8 86
Ceftolozane-tazobactam 32 68 1" 89
Ceftazidime-avibactam 60 40 44 56
Tigecycline 98 2 - -
Trimethoprim-sulphamethoxazole 27 73 89 56
Nitrofurantoin 89 1 - -
Colistin 98 2 72 28
Tobramycin 69 31 19 81
Amikacin 94 6 47 53
Gentamicin 81 19 39 61
Ciprofloxacin 34 53 8 92
Imipenem 57 37 8 86
Ertapenem 17 83 0 100
Meropenem 62 34 14 83

49



Blad1

		Table 3.7. Number of clusters with ESBLCARBA in Sweden identified by “single nucleotide polymorphism” SNPs based analysis, year 2020.



				Type		E. coli		K. pneumoniae

				NDM-5		4

				OXA-48		2

				OXA-232				1

				OXA-244		3
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Blad1

				Antibiotic		E. coli, % S		E. coli, % R		K. pneumoniae, % S		K. pneumoniae, % R

				Amoxicillin-clavulanic acid		0		100		0		100

				Piperacillin-tazobactam		0		100		0		100



				Ceftazidime		19		67		11		86

				Cefotaxime		14		78		8		86

				Ceftolozane-tazobactam		32		68		11		89

				Ceftazidime-avibactam		60		40		44		56



				Tigecycline		98		2		-		-



				Trimethoprim-sulfamethoxazole		27		73		39		56

				Nitrofurantoin		99		1		-		-

				Colistin		98		2		72		28



				Tobramycin		69		31		19		81

				Amikacin		94		6		47		53

				Gentamicin		81		19		39		61



				Ciprofloxacin		34		53		8		92



				Imipenem		57		37		8		86

				Ertapenem		17		83		0		100

				Meropenem		62		34		14		83



				Table 3.6. Antibiotic resistance in ESBLCARBA producing E. coli (n=90) and K. pneumoniae (n=36), year 2020. Breakpoints for Tigercycline and Nitrofurantoin are only provided for E. coli.
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Escherichia coli, from bl nd urine cultur
schericiia co om blood and urine cultures Figure 3.9 A and B. Antibiotic resistance in E. coliisolates from urine
during the years 2011-2020. Figure A shows all tested antibiotics and

Results from 2020 figqr(_a B shows more detailed da@a (below 10% resistance) fqr_so_me
antibiotics. The numbers of AST isolates for all years and antibiotics
* Number of reported cases with ESBLCARBA-producing E. ranges from 5 892 to 204 386. The exact numbers are given in the
. attached file.
coli: 88
* Number of reported cases with bloodstream infections caused A
by ESBL., z,-producing E. coli: 3 50
* Number of reported cases with ESBL-producing E. co/i:
g 40
7297 g
. . . o —
* Number of reported cases with bloodstream infections caused § 30 = : -
by ESBL-producing E. coli: 601 z
2 20— = —
g
g £ 10 — —
Table 3.8. Proportion (%) of antibiotic resistant E. coli from blood or -—
urine 2020. Resistance to Piperacillin-tazobactam in urine is based on 0 g
selective testing. 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
. L. Ampicillin == \ecillinam e Cefadroxil
Blood‘ylsglates, Urlne‘;sglates, Nitrofurantoin Trimethoprim e Ciprofloxacin
o o . . e
Antibiotic (n=9 844) (n=199 172) . =
Ampicillin NA 29.2 B
Cefadroxil NA 6.1 i
Cefotaxime 7.7 3.9 = &
Ceftazidime 6.4 2.8 %
Ciprofloxacin 14.2 10.7 % 6 e
Gentamicin 6.1 NA §
Mecillinam NA 48 % 4
Meropenem 0.0 NA § ) *
Nitrofurantoin NA 1.2 =
Piperacillin-tazobactam 3.8 4.0
. . 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
Trimethoprim NA 19.9
Trimethoprim- -— Mecillingm -— Cefad.ro.xil Nitrofurantoin
sulphamethoxazole 21.6 NA === Cefotaxime === Ceftazidime
Combined resistance to i _
Cefotaxime/ceftazidime Source: The Public Health Agency of Sweden
+ Gentamicin/tobramycin 2.6 NA
Combined resistance to both
Piperacillin-tazobactam +
Gentamicin/tobramycin 1.2 NA
Figure 3.10. Age distribution among patients with E. coliisolated from
blood. The number of isolates is based on cefotaxime AST.
Tren
ends 3500
3000
Figure 3.8. Antibiotic resistance in E. coliisolated from blood during "
the years 2011-2020. The numbers of AST isolates for all years and £ 2800
antibiotics ranges from 3 983 to 9 884. The exact numbers are given S
in the attached file. (.,__) 2000
<
50 © 1500
[
£
g %0 5 1000
3
§ 30 500
o B . -
8 L 3 T - _ 0
= 20 = <1 1-4 5-19 20-44 45-64 65-84 85-
3 /s(/‘/x. Age group
€ 10 _ - - = - - B Women M Men
————
= . Source: The Public Health Agency of Sweden
0 o= =
2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
Cefotaxime = Ceftazidime === Meropenem
=== Ciprofloxacin e Gentamicin Piperacillin-Tazobactam
Trimethoprim-sulphamethoxazole =e Amikacin

Source: The Public Health Agency of Sweden



Table 3.5

		Table 3.8. Proportion (%) of antibiotic resistant E. coli from blood or urine 2020. Resistance to Piperacillin-tazobactam in urine is based on selective testing. NA: Not Applicable.

		Antibiotic		Blood isolates, % R (n=9 844)		Urine isolates, % R (n=199 172)

		Ampicillin		NA		29.2

		Cefadroxil		NA		6.1

		Cefotaxime		7.7		3.9

		Ceftazidime		6.4		2.8

		Flouroquinolone		14.2		10.7

		Gentamicin		6.1		NA

		Mecillinam		NA		4.8

		Meropenem		0.0		NA

		Nitrofurantoin		NA		1.2

		Piperacillin-tazobactam		3.8		4.0

		Trimethoprim		NA		19.9

		Trimethoprim-sulphamethoxazole		21.6		NA

		Combined resistance to Cefotaxime/ceftazidime + Gentamicin/tobramycin		2.6		NA

		Combined resistance to both Piperacillin-tazobactam + Gentamicin/tobramycin		1.2		NA
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Fig 3.8 E. coli blood

		Species				Antibiotic		2010				2011				2012				2013				2014				2015						2016						2017		2017				2018								2019				2020

				Sample				n		% R		n		% R		n		% R		n		% R		n tested		% Ra 		
n tested		% Ra 		95% CI		
n tested		% Ra 		95% CI		
n tested		% Ra 		95% CI		
n tested		% Ra 		95% CI		
n tested		% Ra 		95% CI		
n tested		% Ra 		95% CI

		Escherichia coli		Blood		Number of AST-tested isolates		4,991				5,066				5,336				6,323				6,586				5,270						5,183						5,810						5,383						9,414						9,844

						Cefotaxime				3.2				4.0				4.4				4.9		6,576		5.4		5,270		7.2		(6.6-8.0)		5,183		7.9		(7.2-8.7)		5,810		7.3		(6.7-8.0)		5,381		8.0		(7.3-8.8)		9,414		7.6		(7.1-8.2)		9,844		7.7		(7,2-8,2)		Cefotaxime

						Ceftazidime																						5,266		6.0		(5.4-6.7)		5,182		7.1		(6.4-7.8)		5,808		6.1		(5.6-6.8)		5,380		7.0		(6.3-7.7)		9,037		6.6		(6.1-7.1)		9,841		6.4		(5,9-6,9)		Ceftazidime

						Fluoroquinoloneb 				14.0				10.4				9.9				9.9		5,170		11.7		5,249		15.6		(14.0-15.9)		5,174		14.3		(12.8-14.7)		5,802		17.6		(15.1-17.0)		5,372		18.1		(17.1-19.1)		9,411		14.3		(13.6-15.1)		9,790		14.2		(13,6-14,9)		Fluoroquinoloneb 

						Gentamicin				4.5				5.1				5.5				4.5		6,577		6.3		4,790		7.0		(6.3-7.8)		4,679		6.7		(6.0-7.5)		5,796		6.0		(5.5-6.8)		4,925		6.9		(6.2-7.6)		7,654		6.0		(5.6-6.6)		7,128		6.1		(5,5-6,6)		Gentamicin

						Meropenem				0.0				0.0				0.0				0.0		6,321		0.0		5,259		0.1		(0.0-0.2)		5,181		0.1		(0.0-0.2)		5,809		0.0		(0.0-0.1)		5,383		0.0		(0.0-0.1)		9,412		0.0		(0.0-0.1)		9,838		0.0		(0,0-0,1)		Meropenem

						Piperacillin-tazobactam																		6,285		2.3		5,180		2.7		(2.3-3.2)		5,149		3.3		(2.9-3.9)		5,801		3.0		(2.6-3.5)		5,379		2.7		(2.3-3.2)		9,401		3.0		(2.6-3.3)		9,796		3.8		(3,5-4,2)		Piperacillin-tazobactam

						Trimetoprim-sulphamethoxazole																						4,952		25.4		(24.2-26.6)		4,836		23.4		(23.1-25.5)		5,563		23.2		(22.1-24.3)		5,363		24.3		(23.1-25.4)		9,404		21.1		(20.2-21.9)		9,826		21.6		(20,8-22,5)		Trimetoprim-sulphamethoxazole

						Amikacin																												3,983		0.3		(0.2-0.5)		4,340		0.2		(0-1-0.5)		4,113		0.1		(0.0-0.2)		6,991		0.2		(0.1-0.3)		5,123		1.3		(1,1-1,7)		Amikacin

		aFrom 2014 the resistance is expressed as % of isolates tested

		bPrior to 2011, nalidixic acid was used for detection of fluoroquinolone resistance in Enterobacteriaceae. From 2011, ciprofloxacin was used.  

								2010		2011		2012		2013		2014		2015		2016		2017		2018		2019		2020

						Cefotaxime		3.2		4		4.4		4.9		5.4		7.2		7.9		7.3		8.0		7.6		7.7

						95% CI low 												0.6		0.7		0.6		0.7		0.5		0.5

						95% CI high												0.8		0.8		0.7		0.8		0.6		0.5

						Ceftazidime												6.0		7.1		6.1		7.0		6.6		6.4

						95% CI low 												0.6		0.7		0.5		0.7		0.5		0.5

						95% CI high												0.7		0.7		0.7		0.7		0.5		0.5

						Ciprofloxacin		14		10.4		9.9		9.9		11.7		14.9		13.8		16.0		18.1		14.3		14.2

						95% CI low 												0.9		1.0		0.9		1.0		0.7		0.6

						95% CI high												1.0		0.9		1.0		1.0		0.8		0.7

						Gentamicin		4.5		5.1		5.5		4.5		6.3		7.0		6.7		6.2		6.9		6.1		6.1

						95% CI low 												0.7		0.7		0.7		0.7		0.5		0.6

						95% CI high												0.8		0.8		0.6		0.7		0.5		0.5

						Meropenem		0.0		0.0		0.0		0.0		0.0		0.1		0.1		0.0		0.0		0.0		0.0

						95% CI low 												0.1		0.1		0.0		0.0		0.0		0

						95% CI high												0.1		0.1		0.1		0.1		0.1		0.1

						Piperacillin-Tazobactam										2.3		2.7		3.3		3.0		2.7		3.0		3.8

						95% CI low 												0.4		0.4		0.4		0.4		0.4		0.3

						95% CI high												0.5		0.6		0.5		0.5		0.3		0.4

						Trimethoprim-sulphamethoxazole												25.4		24.3		23.2		24.3		21.1		21.6

						95% CI low 												1.2		1.2		1.1		1.2		0.9		0.8

						95% CI high												1.2		1.2		1.1		1.1		0.8		0.9				Figure 3.8. Antibiotic resistance in E. coli isolated from blood during the years 2011-2020. The numbers of AST isolates for all years and antibiotics ranges from 3 983 to 9 884. The exact numbers are given in the attached file.

						Amikacin														0.3		0.3		0.1		0.2		1.3

						95% CI low 														0.1		0.2		0.1		0.1		0.2

						95% CI high														0.2		0.2		0.1		0.1		0.4



























Cefotaxime	0.8	0.8	0.7	0.8	0.6	0.5	0.6	0.7	0.6	0.7	0.5	0.5	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	4	4.4000000000000004	4.9000000000000004	5.4	7.2	7.9	7.3	8	7.6	7.7	Ceftazidime	0.7	0.7	0.7	0.7	0.5	0.5	0.6	0.7	0.5	0.7	0.5	0.5	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	6	7.1	6.1	7	6.6	6.4	Ciprofloxacin	1	0.9	1	1	0.8	0.7	0.9	1	0.9	1	0.7	0.6	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	10.4	9.9	9.9	11.7	14.9	13.8	16	18.100000000000001	14.3	14.2	Gentamicin	0.8	0.8	0.6	0.7	0.5	0.5	0.7	0.7	0.7	0.7	0.5	0.6	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	5.0999999999999996	5.5	4.5	6.3	7	6.7	6.2	6.9	6.1	6.1	Meropenem	0.1	0.1	0.1	0.1	0.1	0.1	0.1	0.1	0	0	0	0	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	0	0	0	0	0.1	0.1	0	0	0	0	Piperacillin-Tazobactam	0.5	0.6	0.5	0.5	0.3	0.4	0.4	0.4	0.4	0.4	0.4	0.3	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2.2999999999999998	2.7	3.3	3	2.7	3	3.8	Trimethoprim-sulphamethoxazole	1.2	1.2	1.1000000000000001	1.1000000000000001	0.8	0.9	1.2	1.2	1.1000000000000001	1.2	0.9	0.8	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	25.4	24.3	23.2	24.3	21.1	21.6	Amikacin	0.2	0.2	0.1	0.1	0.4	0.1	0.2	0.1	0.1	0.2	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	0.3	0.3	0.1	0.2	1.3	
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Figure 3.9. A and B.

						Antibiotic		2010				2011				2012				2013				2014				2015						2016						2017						2018						2019						2020

		Species		Sample				n		% R		n		% R		n		% R		n		% R		n 		% Ra		
n tested		% Ra 		95% CI		
n tested		% Ra 		95% CI		
n tested		% Ra 		95% CI		
n tested		% Ra 		95% CI		
n tested		% Ra 		95% CI		
n tested		% Ra 		95% CI

		Esherichia coli		Urine		Number of AST isolates		8,013				5,892				8,361				7,673				6,417				103,812						107,224						122,227						103,223						204,386						199,172

						Ampicillin				28.1				31.6				31.4				31.1				33		60,145		34.5		(34.1-34.8)		29,518		30.1		(29.6-30.6)		32,434		32.4		(31.9-33.0)		24,199		30.6		(30.0-31.2)		43,084		30.6		(30.2-31.0)		51,006		29.2		(28,8-29,6)		Ampicillin

						Mecillinam				4.2				5.3				4.6				4.4				4.3		103,801		3.6		(3.5-3.7)		107,173		4.2		(4.0-4.3)		121,654		4.3		(4.2-4.4)		103,219		3.8		(3.7-3.9)		197,904		4.8		(4.7-4.9)		198,946		4.8		(4,7-4,9)		Mecillinam

						Cefadroxil				3.5				3.7				3.5				4.7				5.7		103,812		4.9		(4.8-5.0)		107,218		5.7		(5.5-5.8)		121,566		6.1		(6.0-6.2)		95,624		6		(5.8-6.1)		195,315		6.2		(6.0-6.3)		190,519		6.1		(6,0-6,2)		Cefadroxil				 

						Nitrofurantoin				1.1				1				1.1				1				1.2		103,791		1.1		(1.1-1.2)		107,224		1.1		(1.1-1.2)		121,562		1.2		(1.1-1.2)		102,849		1		(1.0-1.1)		203,085		1.2		(1.2-1.3)		199,142		1.2		(1,2-1,3)		Nitrofurantoin				 

						Trimethoprim				18.9				20.3				19				20.6				20.5		103,796		20.8		(20.6-21.1)		107,222		21.0		(20.8-21.3)		122,227		21.8		(21.6-22.1)		103,223		20.9		(20.7-21.2)		204,119		20.4		(20.2-20.5)		199,172		19.9		(19,7-20,1)		Trimethoprim

						Fluoroquinoloneb				12.7				6.7				7.6				8.1				10.2		103,725		8.6		(8.5-8.8)		107,087		9.5		(9.4-9.7)		121,190		11.8		(11.6-12.0)		103,196		12.3		(12.1-12.5)		204,386		10.9		(10.8-11.0)		198,999		10.7		(10,5-10,8)		Fluoroquinoloneb

						Amoxicillin-Clavulanic acidc																						9,135		21.1		(20.3-22.0)		27,641		29.5		(28.9-30.0)		45,394		25.5		(25.1-25.9)		34,592		28.8		(28.3-29.3)		74,104		20.3		(20.0-20.6)		62,309		19.6		(19,3-20,0)		Amoxicillin-Clavulanic acid

						Piperacillin-tazobactamc																						20,850		5.2		(4.9-5.5)		24,094		5.6		(5.3-5.9)		31,971		3.4		(3.2-3.6)		21,356		4.1		(3.9-4.4)		47,937		4.2		(4.0-4.3)		48,264		4.0		(3,9-4,2)		Piperacillin-tazobactamc

						Cefotaxime																																														51,280		4		(3.8-4.2)		49,511		3.9		(3,8-4,1)		Cefotaxime

						Ceftazidime																																														51,294		3.2		(3.0-3.3)		49,499		2.8		(2,6-2,9)		Ceftazidime

		aFrom 2014 the resistance is expressed as % of isolates tested

		bPrior to 2011, nalidixic acid was used for detection of fluoroquinolone resistance in Enterobacteriaceae. From 2011, ciprofloxacin was used.  

		cResistance based on a partly selected population and fewer laboratories																																																										 

				Ampicillin		Mecillinam		Cefadroxil		Nitrofurantoin		Trimethoprim		Ciprofloxacin		Amoxicillin-Clavulanic acidb		Piperacillin-tazobactamc		Cefotaxime		Ceftazidime

		2009		30.1		1.9		3.5		1.8		20.3		13.3

		2010		28.1		4.2		3.5		1.1		18.9		12.7

		2011		31.6		5.3		3.7		1		20.3		6.7

		2012		31.4		4.6		3.5		1.1		19		7.6

		2013		31.1		4.4		4.7		1		20.6		8.1

		2014		33		4.3		5.7		1.2		20.5		10.2

		2015		34.5		3.6		4.9		1.1		20.8		8.6		21.1		5.2

		2016		30.1		4.2		5.7		1.1		21		9.5		29.5		5.6																														Figure 3.9. A and B. Antibiotic resistance in E. coli isolates from urine infections during the years 2011-2020. The numbers of AST isolates for all years and antibiotics ranges from 5 892 to 204 386. The exact numbers are given in the attached file. 

		2017		32.4		4.3		6.1		1.2		21.8		11.8		25.5		3.4

		2018		30.6		3.8		6		1		20.9		12.3		28.8		4.1

		2019		30.6		4.8		6.2		1.2		20.4		10.9		20.3		4.2		4.0		3.2

		2020		29.2		4.8		6.1		1.2		19.9		10.7		19.6		4		3.9		2.8





						AMOXICILLIN-CLAVULANSYRA				AMPICILLIN				CEFADROXIL				CIPROFLOXACIN				MECILLINAM				NITROFURANTOIN				TRIMETHOPRIM				PIPERACILLIN-TAZOBACTAM				CEFOTAXIME				CEFTAZIDIME

				Year		felstapel låg		felstapel hög		felstapel låg		felstapel hög		felstapel låg		felstapel hög		felstapel låg		felstapel hög		felstapel låg		felstapel hög		felstapel låg		felstapel hög		felstapel låg		felstapel hög		felstapel låg		felstapel hög		felstapel låg		felstapel hög		felstapel låg		felstapel hög

				2009

				2010

				2011

				2012

				2013

				2014

				2015		0.8		0.9		0.4		0.3		0.1		0.1		0.1		0.2		0.1		0.1		0		0.1		0.2		0.3		0.3		0.3

				2016		0.6		0.5		0.5		0.5		0.2		0.1		0.1		0.2		0.2		0.1		0		0.1		0.2		0.3		0.3		0.3

				2017		0.4		0.4		0.5		0.6		0.1		0.1		0.2		0.2		0.1		0.1		0.1		0		0.2		0.3		0.2		0.2

				2018		0.5		0.5		0.6		0.6		0.2		0.1		0.2		0.2		0.1		0.1		0		0.1		0.2		0.3		0.2		0.3

				2019		0.3		0.3		0.4		0.4		0.2		0.1		0.1		0.1		0.1		0.1		0		0.1		0.2		0.1		0.2		0.1		0.2		0.2		0.2		0.1

				2020		0.3		0.4		0.4		0.4		0.1		0.1		0.2		0.1		0.1		0.1		0		0.1		0.2		0.2		0.1		0.2		0.1		0.2		0.2		0.1



























































































































Ampicillin	0.3	0.5	0.6	0.6	0.4	0.4	0.4	0.5	0.5	0.6	0.4	0.4	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	31.6	31.4	31.1	33	34.5	30.1	32.4	30.6	30.6	29.2	Mecillinam	0.1	0.1	0.1	0.1	0.1	0.1	0.1	0.2	0.1	0.1	0.1	0.1	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	5.3	4.5999999999999996	4.4000000000000004	4.3	3.6	4.2	4.3	3.8	4.8	4.8	Cefadroxil	0.1	0.1	0.1	0.1	0.1	0.1	0.1	0.2	0.1	0.2	0.2	0.1	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	3.7	3.5	4.7	5.7	4.9000000000000004	5.7	6.1	6	6.2	6.1	Nitrofurantoin	0.1	0.1	0	0.1	0.1	0.1	0	0	0.1	0	0	0	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	1	1.1000000000000001	1	1.2	1.1000000000000001	1.1000000000000001	1.2	1	1.2	1.2	Trimethoprim	0.3	0.3	0.3	0.3	0.1	0.2	0.2	0.2	0.2	0.2	0.2	0.2	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	20.3	19	20.6	20.5	20.8	21	21.8	20.9	20.399999999999999	19.899999999999999	Ciprofloxacin	0.2	0.2	0.2	0.2	0.1	0.1	0.1	0.1	0.2	0.2	0.1	0.2	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	6.7	7.6	8.1	10.199999999999999	8.6	9.5	11.8	12.3	10.9	10.7	Cefotaxime	0.2	0.2	0.2	0.1	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	4	3.9	Ceftazidime	0.1	0.1	0.2	0.2	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	3.2	2.8	Amoxicillin-Clavulanic acidb	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	21.1	29.5	25.5	28.8	20.3	19.600000000000001	Piperacillin-tazobactamc	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	5.2	5.6	3.4	4.0999999999999996	4.2	4	







Mecillinam	0.1	0.1	0.1	0.1	0.1	0.1	0.1	0.2	0.1	0.1	0.1	0.1	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	5.3	4.5999999999999996	4.4000000000000004	4.3	3.6	4.2	4.3	3.8	4.8	4.8	Cefadroxil	0.1	0.1	0.1	0.1	0.1	0.1	0.1	0.2	0.1	0.2	0.2	0.1	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	3.7	3.5	4.7	5.7	4.9000000000000004	5.7	6.1	6	6.2	6.1	Nitrofurantoin	0.1	0.1	0	0.1	0.1	0.1	0	0	0.1	0	0	0	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	1	1.1000000000000001	1	1.2	1.1000000000000001	1.1000000000000001	1.2	1	1.2	1.2	Cefotaxime	0.2	0.2	0.2	0.1	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	4	3.9	Ceftazidime	0.1	0.1	0.2	0.2	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	3.2	2.8	Ampicillin	0.3	0.5	0.6	0.6	0.4	0.4	0.4	0.5	0.5	0.6	0.4	0.4	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	31.6	31.4	31.1	33	34.5	30.1	32.4	30.6	30.6	29.2	Trimethoprim	0.3	0.3	0.3	0.3	0.1	0.2	0.2	0.2	0.2	0.2	0.2	0.2	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	20.3	19	20.6	20.5	20.8	21	21.8	20.9	20.399999999999999	19.899999999999999	Ciprofloxacin	0.2	0.2	0.2	0.2	0.1	0.1	0.1	0.1	0.2	0.2	0.1	0.2	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	6.7	7.6	8.1	10.199999999999999	8.6	9.5	11.8	12.3	10.9	10.7	Amoxicillin-Clavulanic acidb	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	21.1	29.5	25.5	28.8	20.3	19.600000000000001	Piperacillin-tazobactamc	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	5.2	5.6	3.4	4.0999999999999996	4.2	4	
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Figure 3.10



		2020

		Radetiketter		Women		Men		Totalsumma

		<1  		20		49		69

		1-4		4		2		6

		5-19 		38		15		53

		20-44 		488		134		622				Figure 3.10. Age distribution among patients with E. coli isolated from blood. The number of isolates is based on cefotaxime AST.  

		45-64		838		750		1588

		65-84 		2418		2982		5400

		85- 		1104		1002		2106

		Totalsumma		4910		4934		9844

												Figure 3.10. Age distribution among patients with E. coli isolated from blood. The number of isolates is based on cefotaxime AST.  



Women	<	1  	1-4	5-19 	20-44 	45-64	65-84 	85- 	20	4	38	488	838	2418	1104	Men	<	1  	1-4	5-19 	20-44 	45-64	65-84 	85- 	49	2	15	134	750	2982	1002	Age group
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Figure 3.11. Age distribution among patients with E. coliisolated from
urine. The number of isolates is based on ciprofloxacin AST.
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Source: The Public Health Agency of Sweden

The age and gender distributions (Figure 3.10 and 3.11) among
patients with E. co/i isolated from urine and blood reflects the
expected occurrence of UTT and sepsis in the different groups.
Resistance in E. coli causing urinary tract infections divided
by age group and gender are shown in figures 3.12 and 3.13.
Ciprofloxacin resistance was higher among men compared to
women, especially in ages over 20 years. No other large dif-
ference in resistance was seen in relation to increasing age.

Comments

The proportion of ESBL producing E. co/i among invasive iso-
lates has increased continually over the years to the current
7.7%. The carbapenem resistance is still very low. Combined
resistance to cefotaxime/ceftazidime and gentamicin/tobramy-
cin or the combination piperacillin-tazobactam and gentamicin/
tobramycin was 2.6% and 1.2% respectively (Table 3.8 and
Figure 3.8).

Resistance to commonly prescribed oral antibiotics for
treatment of urinary tract infections (UTT) caused by E. coli
remained stable (Figure 3.9). Cefadroxil resistance, which
can be used as an indicator for production of ESBL, remained
at 6%.

Resistance to ciprofloxacin is still high, but decreased
slightly during 2019, and is now at approximately 14% and
11% for blood and urine isolates respectively (Table 3.8,
Figure 3.8 and 3.9). The increasing ciprofloxacin resistance
seen during 2016-2017 can mostly be explained by a break-
point change for ciprofloxacin. The high level of ciprofloxa-
cin resistance must be considered when choosing empirical
treatment for febrile UTT, especially among men in ages over
20 years (Figure 3.12 and 3.13).

Colistin resistance is occasionally seen in E. coli as well as
in K. pneumoniae, P. aeruginosa and Acinetobacter. This occurs
only in multiresistant isolates and basically only in isolates
where there is a connection with healthcare abroad. In mul-
tiresistant isolates, it is important to determine colistin sus-
ceptibility and only broth microdilution is reccommended for
AST (MIC determination).
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Figure 3.12. Antibiotic resistance in E. coli from urine in women divided 8
in age groups, year 2020.
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Figure 3.13. Antibiotic resistance in E. coli from urine in men divided in g
age groups, year 2020.
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Figure 3.11.

												Figure 3.11. Age distribution among patients with E. coli isolated from urine. The number of isolates is based on ciprofloxacin AST. 

				Women 		Men		Total

		<1		1588		1162		2750

		1-4		4474		288		4762

		5-19		11304		625		11929

		20-44		28255		2376		30631

		45-64		27423		7352		34775

		65-84		58394		23073		81467

		85-		26047		6637		32684

		Total		157485		41513		198998

























Women 	<	1	1-4	5-19	20-44	45-64	65-84	85-	1588	4474	11304	28255	27423	58394	26047	Men	<	1	1-4	5-19	20-44	45-64	65-84	85-	1162	288	625	2376	7352	23073	6637	Age group
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Figure 3.12_2020

		E. coli urine 		Women																		Figure 3.12. Antibiotic resistance in E. coli from urine infections in women divided in age groups, year 2020. 

				n=1 592		n=4 559		n=11 464		n=28 294		n=27 428		n=58 394		n=26 051		n= 157 737

				<1		1-4		5-19		20-44		45-64		65-84		85-		Totalsumma

		R (antal)		107		246		491		1492		1512		2692		1211		7751

		Totalsumma		1452		4225		10818		27177		26249		56088		25055		151064

		Cefadroxil		7.4		5.8		4.5		5.5		5.8		4.8		4.8		5.1

		lower 		6.1		5.2		4.2		5.2		5.5		4.6		4.6		5

		upper		8.8		6.6		4.9		5.8		6		5		5.1		5.2

		felstapel Lägre		1.3		0.6		0.3		0.3		0.3		0.2		0.2		0.1

		felstapel Högre		1.4		0.8		0.4		0.3		0.2		0.2		0.3		0.1

		R (antal)		111		319		785		2335		2691		5317		2109		13667

		Totalsumma		1588		4474		11304		28255		27423		58394		26047		157485

		Ciprofloxacin		7.0		7.1		6.9		8.3		9.8		9.1		8.1		8.7

		lower 		5.8		6.4		6.5		7.9		9.5		8.9		7.8		8.5

		upper		8.4		7.9		7.4		8.6		10.2		9.3		8.4		8.8

		felstapel Lägre		1.2		0.7		0.4		0.4		0.3		0.2		0.3		0.2

		felstapel Högre		1.4		0.8		0.5		0.3		0.4		0.2		0.3		0.1

		R (antal)		49		115		396		1138		1166		2884		1390		7138

		Totalsumma		1581		4464		11443		28282		27424		58313		26034		157541

		Mecillinam		3.1		2.6		3.5		4.0		4.3		4.9		5.3		4.5

		lower 		2.4		2.2		3.1		3.8		4		4.8		5.1		4.4

		upper		4.1		3.1		3.8		4.3		4.5		5.1		5.6		4.6

		felstapel Lägre		0.7		0.4		0.4		0.2		0.3		0.1		0.2		0.1

		felstapel Högre		1		0.5		0.3		0.3		0.2		0.2		0.3		0.1

		R (antal)		5		5		33		155		253		827		434		1712

		Totalsumma		1590		4556		11462		28290		27427		58343		26051		157719

		Nitrofurantoin		0.3		0.1		0.3		0.5		0.9		1.4		1.7		1.1

		lower 		0.1		0		0.2		0.5		0.8		1.3		1.5		1

		upper		0.7		0.3		0.4		0.6		1		1.5		1.8		1.1

		felstapel Lägre		0.2		0.1		0.1		0		0.1		0.1		0.2		0.1

		felstapel Högre		0.4		0.2		0.1		0.1		0.1		0.1		0.1		0

		R (antal)		351		1036		2527		5944		5768		10660		3921		30207

		Totalsumma		1592		4559		11464		28294		27428		58352		26048		157737

		Trimethoprim		22.0		22.7		22.0		21.0		21.0		18.3		15.1		19.2

		lower 		20.1		21.5		21.3		20.5		20.6		18		14.6		19

		upper		24.2		24		22.8		21.5		21.5		18.6		15.5		19.3

		felstapel Lägre		1.9		1.2		0.7		0.5		0.4		0.3		0.5		0.2

		felstapel Högre		2.2		1.3		0.8		0.5		0.5		0.3		0.4		0.1



Cefadroxil	1	1	<	1	1-4	5-19	20-44	45-64	65-84	85-	n=1 592	n=4 559	n=11 464	n=28 294	n=27 428	n=58 394	n=26 051	7.3691460055096414	5.8224852071005913	4.5387317433906453	5.4899363432314088	5.7602194369309307	4.7996006275852228	4.8333665934943131	Ciprofloxacin	1.4	0.8	0.5	0.3	0.4	0.2	0.3	1.2	0.7	0.4	0.4	0.3	0.2	0.3	<	1	1-4	5-19	20-44	45-64	65-84	85-	n=1 592	n=4 559	n=11 464	n=28 294	n=27 428	n=58 394	n=26 051	6.98992443324937	7.1300849351810456	6.9444444444444446	8.264024066536896	9.812930751558909	9.1053875398157338	8.0969017545206743	Mecillinam	1	0.5	0.3	0.3	0.2	0.2	0.3	0.7	0.4	0.4	0.2	0.3	0.1	0.2	<	1	1-4	5-19	20-44	45-64	65-84	85-	n=1 592	n=4 559	n=11 464	n=28 294	n=27 428	n=58 394	n=26 051	3.0993042378241622	2.5761648745519712	3.4606309534213056	4.0237606958489502	4.2517502917152861	4.9457239380584088	5.3391718521932852	Nitrofurantoin	0.4	0.2	0.1	0.1	0.1	0.1	0.1	0.2	0.1	0.1	0	0.1	0.1	0.2	<	1	1-4	5-19	20-44	45-64	65-84	85-	n=1 592	n=4 559	n=11 464	n=28 294	n=27 428	n=58 394	n=26 051	0.31446540880503149	0.10974539069359088	0.28790786948176583	0.54789678331565927	0.92244868195573704	1.4174793891298014	1.6659629188898697	Trimethoprim	2.2000000000000002	1.3	0.8	0.5	0.5	0.3	0.4	1.9	1.2	0.7	0.5	0.4	0.3	0.5	<	1	1-4	5-19	20-44	45-64	65-84	85-	n=1 592	n=4 559	n=11 464	n=28 294	n=27 428	n=58 394	n=26 051	22.047738693467338	22.724281640710682	22.042916957431959	21.00798755919983	21.029604783432987	18.268439813545378	15.052979115479115	Age group (women)
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Blad1

		E. coli urine 		Man																				Figure 3.13. Antibiotic resistance in E. coli from urine infections in men divided in age groups, year 2020. 

				n=1 165		n=294		n=634		n=2 376		n=7 352		n=23 008		n=6 637		n= 41 513

				<1		1-4		5-19		20-44		45-64		65-84		85-		Totalsumma

		R (antal)		70		21		72		219		736		2102		598		3818

		Totalsumma		1083		281		604		2255		6980		21908		6345		39456

		Cefadroxil		6.5		7.5		11.9		9.7		10.5		9.6		9.4		9.7

		lower 		5.1		4.9		9.6		8.6		9.8		9.2		8.7		9.4

		upper		8.1		11.2		14.7		11		11.3		10		10.2		10

		felstapel Lägre		1.4		2.6		2.3		1.1		0.7		0.4		0.7		0.3

		felstapel Högre		1.6		3.7		2.8		1.3		0.8		0.4		0.8		0.3

		R (antal)		85		16		86		384		1342		4519		1161		7593

		Totalsumma		1162		288		625		2376		7352		23073		6637		41513

		Ciprofloxacin		7.3		5.6		13.8		16.2		18.3		19.6		17.5		18.3

		lower 		6		3.4		11.3		14.7		17.4		19.1		16.6		17.9

		upper		9		8.8		16.7		17.7		19.2		20.1		18.4		18.7

		felstapel Lägre		1.3		2.2		2.5		1.5		0.9		0.5		0.9		0.4

		felstapel Högre		1.7		3.2		2.9		1.5		0.9		0.5		0.9		0.4

		R (antal)		34		27		26		110		377		1387		414		2375

		Totalsumma		1160		288		632		2368		7341		22997		6618		41404

		Mecillinam		2.9		9.4		4.1		4.6		5.1		6.0		6.3		5.7

		lower 		2.1		6.5		2.8		3.9		4.7		5.7		5.7		5.5

		upper		4.1		13.3		6		5.6		5.7		6.3		6.9		6

		felstapel Lägre		0.8		2.9		1.3		0.7		0.4		0.3		0.6		0.2

		felstapel Högre		1.2		3.9		1.9		1		0.6		0.3		0.6		0.3

		R (antal)		7		5		14		25		102		512		112		777

		Totalsumma		1162		294		634		2365		7346		23001		6620		41422

		Nitrofurantoin		0.6		1.7		2.2		1.1		1.4		2.2		1.7		1.9

		lower 		0.3		0.7		1.3		0.7		1.1		2		1.4		1.7

		upper		1.2		3.9		3.7		1.6		1.7		2.4		2		2

		felstapel Lägre		0.3		1		0.9		0.4		0.3		0.2		0.3		0.2

		felstapel Högre		0.6		2.2		1.5		0.5		0.3		0.2		0.3		0.1

		R (antal)		291		70		194		602		1755		5237		1287		9436

		Totalsumma		1165		294		634		2368		7346		23008		6619		41434

		Trimethoprim		25.0		23.8		30.6		25.4		23.9		22.8		19.4		22.8

		lower 		22.6		19.3		27.1		23.7		22.9		22.2		18.5		22.4

		upper		27.5		29		34.3		27.2		24.9		23.3		20.4		23.2

		felstapel Lägre		2.4		4.5		3.5		1.7		1		0.6		0.9		0.4

		felstapel Högre		2.5		5.2		3.7		1.8		1		0.5		1		0.4



Cefadroxil	1.6	3.7	2.8	1.3	0.8	0.4	0.8	1.4	2.6	2.2999999999999998	1.1000000000000001	0.7	0.4	0.7	<	1	1-4	5-19	20-44	45-64	65-84	85-	n=1 165	n=294	n=634	n=2 376	n=7 352	n=23 008	n=6 637	6.4635272391505074	7.4733096085409247	11.920529801324504	9.7117516629711762	10.544412607449857	9.5946686142048563	9.4247438928289995	Ciprofloxacin	1.7	3.2	2.9	1.5	0.9	0.5	0.9	1.3	2.2000000000000002	2.5	1.5	0.9	0.5	0.9	<	1	1-4	5-19	20-44	45-64	65-84	85-	n=1 165	n=294	n=634	n=2 376	n=7 352	n=23 008	n=6 637	7.3149741824440619	5.5555555555555554	13.76	16.161616161616163	18.253536452665941	19.585662896025656	17.49284315202652	Mecillinam	1.2	3.9	1.9	1	0.6	0.3	0.6	0.8	2.9	1.3	0.7	0.4	0.3	0.6	<	1	1-4	5-19	20-44	45-64	65-84	85-	n=1 165	n=294	n=634	n=2 376	n=7 352	n=23 008	n=6 637	2.9310344827586206	9.375	4.1139240506329111	4.6452702702702702	5.1355401171502519	6.0312214636691746	6.2556663644605619	Nitrofurantoin	0.6	2.2000000000000002	1.5	0.5	0.3	0.2	0.3	0.3	1	0.9	0.4	0.3	0.2	0.3	<	1	1-4	5-19	20-44	45-64	65-84	85-	n=1 165	n=294	n=634	n=2 376	n=7 352	n=23 008	n=6 637	0.60240963855421692	1.7006802721088436	2.2082018927444795	1.0570824524312896	1.3885107541519195	2.2259901743402462	1.6918429003021147	Trimethoprim	2.5	5.2	3.7	1.8	1	0.5	1	2.4	4.5	3.5	1.7	1	0.6	0.9	<	1	1-4	5-19	20-44	45-64	65-84	85-	n=1 165	n=294	n=634	n=2 376	n=7 352	n=23 008	n=6 637	24.978540772532192	23.809523809523807	30.5993690851735	25.422297297297298	23.890552681731556	22.761648122392213	19.44402477715667	Age group (men)
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Klebsiella pneumoniae, from blood and urine cultures

Results from 2020

* Number of reported cases with ESBL
pneumoniae: 38

CARBA

* Number of reported cases with bloodstream infections caused

by ESBL., .,,-producing K. pneumoniae: 4

CARBA

* Number of reported cases with ESBL-producing K. preu-

moniae: 785

* Number of reported cases with bloodstream infections caused

by ESBL-producing K. preumoniae: 104

8 Table 3.9. Proportion (%) of antibiotic resistant K. pneumoniae from
blood or urine 2020. Resistance to piperacillin-tazobactam in urine is
based on selective testing.

-producing K.

Blood isolates, Urine isolates,

% R % R

Antibiotic (n=1844) (n=20 492)
Intrinsic Intrinsic
Ampicillin resistance resistance
Cefadroxil NA 5.6
Cefotaxime 6.1 3.7
Ceftazidime 7.3 4.3
Ciprofloxacin 10.4 7.8
Gentamicin 3.3 NA
Mecillinam NA 10.1
Meropenem 0.4 NA
Intrinsic Intrinsic

Nitrofurantoin resistance resistance
Piperacillin-tazobactam 10.3 12.6
Trimethoprim NA 17.4
Trimethoprim-
sulphamethoxazole 13.1 NA
Combined resistance to
Cefotaxime/ceftazidime
+ Gentamicin/tobramycin 2.6 NA
Combined resistance to
Piperacillin-tazobactam
+ Gentamicin/tobramycin 2.1 NA

8 Figure 3.14. Antibiotic resistance in K. pneumoniae isolated from blood

during the years 2011-2020. The numbers of AST isolates for all years
and antibiotics ranges from 751 to 1 844. The exact numbers are
given in the attached file.
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Figure 3.15 A and B. Antibiotic resistance in K. pneumoniae isolates
from urine during the years 2011-2020. Figure A shows all tested
antibiotics and figure B shows more detailed data (below 25%
resistance) for some antibiotics. The numbers of AST isolates for all
years and antibiotics ranges from 2 241 to 21 089. The exact numbers
are given in the attached file.
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Comments

Among invasive isolates, the resistance levels remained sta-
ble for all antibiotics tested as well as for carbapenems where
the resistance remains low. The resistance to cefotaxime
was 6.1%. Combined resistance to cefotaxime/ceftazidime
and gentamicin/tobramycin or the combination piperacillin-
tazobactam and gentamicin/tobramycin was 2.6% and 2.1%
respectively (Table 3.9 and Figure 3.14).

Resistance to commonly prescribed oral antibiotics for
treatment of urinary tract infections caused by K. pneu-
moniae remained stable (Figure 3.15). Cefadroxil resistance,
which can be used as an indicator for production of ESBL,
was 5.6%. The high increase in ciprofloxacin resistance seen
during 2016-2017 can mostly be explained by a breakpoint
change for ciprofloxacin. As for E. coli, the high levels of
resistance to ciprofloxacin must be taken into account when
choosing empiric treatment for febrile UTT.

Colistin resistance is occasionally seen in K. pneumoniae as
well as in E. coli, P. aeruginosa and Acinetobacter. This occurs
only in multiresistant isolates and basically only in isolates
where there is a connection with healthcare abroad. In mul-
tiresistant isolates, it is important to determine colistin sus-
ceptibility and only broth microdilution is recommended for
AST (MIC determination).



Table 3.9

		Table 3.9. Proportion (%) of antibiotic resistant K. pneumoniae from blood or urine 2020. Resistance to Piperacillin-tazobactam in urine is based on selective testing. NA: Not Applicable.

		Antibiotic		Blood isolates, % R       (n = 1 844)		Urine isolates, % R     (n=20 492)

		Ampicillin		NA		NA

		Cefadroxil		NA		5.6

		Cefotaxime		6.1		3.7

		Ceftazidime		7.3		4.3

		Ciprofloxacin		10.4		7.8

		Gentamicin		3.3		NA

		Mecillinam		NA		10.1

		Meropenem		0.4		NA

		Nitrofurantoin		NA		NA

		Piperacillin-tazobactam		10.3		12.6

		Trimethoprim		NA		17.4

		Trimethoprim-sulphamethoxazole		13.1		NA

		Combined resistance to Cefotaxime/ceftazidime + Gentamicin/tobramycin		2.6		NA

		Combined resistance to Piperacillin-tazobactam + Gentamicin/tobramycin		2.1		NA
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Fig 3.14 K. pneumoniae blood

		Species				Antibiotic		2011				2012				2013				2014				2015						2016						2017						2018						2019						2020

				Sample				n		% R		n		% R		n		% R		n tested		% Ra 		
n tested		% Ra 		95% CI		
n tested		% Ra 		95% CI		
n tested		% Ra 		95% CI		
n tested		% Ra 		95% CI		
n tested		% Ra 		95% CI		
n tested		% Ra 		95% CI

		Klebsiella pneumoniae		Blood		Number of AST-tested isolates		934				933				1,028				1,009				973						1,049						1,034						1,089						1,799						1,844

						Cefotaxime				2.2				2.6				3.1		951		4.0		973		4.3		(3.2-5.8)		1,049		4.8		(3.6-6.2)		1,034		5.4		(4.2-7.0)		1,089		5.0		(3.8-6.4)		1,795		7.3		(6.2-8.6)		1,839		6.1		(5,1-7,3)		Cefotaxime

						Ceftazidime				nd				nd				nd		nd		nd		973		4.1		(3.0-5.5)		1,059		4.9		(3.7-6.3)		1,034		5.2		(4.2-7.0)		1,088		5.1		(4.0-6.6)		1,792		7.4		(6.3-8.7)		1,838		7.3		(6,2-8,6)		Ceftazidime

						Fluoroquinoloneb 				5.0				4.6				4.4		766		5.1		970		7.4		(4.6-7.5)		1,046		8.0		(5.2-8.3)		1,034		11.9		(8.1-11.7)		1,087		10.1		(8.5-12.1)		1,789		10.5		(9.2-12.0)		1,828		10.4		(9,1-11,9)		Fluoroquinoloneb 

						Gentamicin				2.1				2.1				2.0		1,008		3.2		893		3.7		(2.6-5.1)		961		3.7		(2.7-5.1)		934		4.1		(3.0-5.5)		998		2.5		(1.7-3.7)		1,457		4.4		(3.5-5.6)		1,297		3.3		(2,5-4,4)		Gentamicin

						Meropenem				0.0				0.0				0.0		984		0.2		973		0.4		(0.2-1.1)		1,048		0.2		(0.1-0.7)		1,033		0.1		(0.0-0.5)		1,087		0.1		(0.0-0.5)		1,794		0.1		(0.0-0.4)		1,844		0.4		(0,2-0,8)		Meropenem

						Piperacillin-tazobactam				nd				nd				nd		972		4.0		958		3.8		(2.7-5.2)		1,035		4.1		(3.0-5.4)		1,033		4.1		(3.0-5.5)		1,088		6.9		(5.5-8.6)		1,794		8.9		(7.7-10.3)		1,827		10.3		(9,0-11,8)		Piperacillin-tazobactam

						Trimetoprim-sulphamethoxazole				nd				nd				nd		nd		nd		929		14.1		(12.0-16.5)		980		14.6		(12.5-16.9)		999		12.9		(11.0-15.1)		1,082		11.5		(9.7-13.5)		1,799		13.3		(11.8-15.0)		1,837		13.1		(11,6-14,7)		Trimetoprim-sulphamethoxazole

						Amikacin																								791		0.1		(0.0-0.7)		751		0.4		(0.1-1.2)		902		0.4		(0.2-1.1)		1,268		0.2		(0.0-0.6)		936		0.5		(0,2-1,2)		Amikacin

		aFrom 2014 the resistance is expressed as % of isolates tested

		bPrior to 2011, nalidixic acid was used for detection of fluoroquinolone resistance in Enterobacteriaceae. From 2011, ciprofloxacin was used.  

								2011		2012		2013		2014		2015		2016		2017		2018		2019		2020

						Cefotaxime		2.2		2.6		3.1		4		4.3		4.8		5.4		5		7.3		6.1

						95% CI low 										1.1		1.2		1.2		1.2		1.1		1

						95% CI high										1.5		1.4		1.6		1.4		1.3		1.2

						Ceftazidime										4.1		4.9		5.2		5.1		7.4		7.3

						95% CI low 										1.1		1.2		1.2		1.1		1.1		1.1

						95% CI high										1.4		1.4		1.6		1.5		1.3		1.3

						Ciprofloxacin		5		4.6		4.4		5.1		7.4		8		11.9		10.1		10.5		10.4

						95% CI low 										1.3		1.4		1.7		1.6		1.3		1.3

						95% CI high										1.6		1.7		1.9		2		1.5		1.5

						Gentamicin		2.1		2.1		2		3.2		3.7		3.7		4.1		2.5		4.4		3.3

						95% CI low 										1.1		1		1.1		0.8		0.9		0.8

						95% CI high										1.4		1.4		1.4		1.2		1.2		1.1

						Meropenem		0.0		0.0		0.0		0.2		0.4		0.2		0.1		0.1		0.1		0.4

						95% CI low 										0.2		0.1		0.1		0.1		0.1		0.2

						95% CI high										0.7		0.5		0.4		0.4		0.3		0.4

						Piperacillin-Tazobactam								4.0		3.8		4.1		4.1		6.9		8.9		10.3

						95% CI low 										1.1		1.1		1.1		1.4		1.2		1.3

						95% CI high										1.4		1.3		1.4		1.7		1.4		1.5

						Trimethoprim-sulphamethoxazole										14.1		14.6		12.9		11.5		13.3		13.1				Figure 3.14. Antibiotic resistance in K. pneumoniae isolated from blood during the years 2011-2020. The numbers of AST isolates for all years and antibiotics ranges from 751 to 1 844. The exact numbers are given in the attached file.   

						95% CI low 										2.1		2.1		1.9		1.8		1.5		1.5

						95% CI high										2.4		2.3		2.2		2		1.7		1.6

						Amikacin												0.1		0.4		0.4		0.2		0.5												 

						95% CI low 												0.1		0.3		0.2		0.2		0.3

						95% CI high												0.6		0.8		0.7		0.4		0.7































																								Källa: Folkhälsomyndigheten
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Figure 3.15

		Species				Antibiotic		2010				2011				2012				2013				2014						2015						2016						2017						2018						2019						2020

				Sample				n		% R		n		% R		n		% R		n		% R		n		% R				
n tested		% Ra 		95% CI		
n tested		% Ra 		95% CI		
n tested		% Ra 		95% CI		
n tested		% Ra 		95% CI		
n tested		% Ra 		95% CI		
n tested		% Ra 		95% CI

		Klebsiella pneumoniae		Urine		Number of AST-tested isolates		2,030				2,646				2,241				2,554				2499						10599						11496						12364						9901						21089						20492

						Cefadroxil				2.2				2.3				2.3				2.6				2.6				10590		4.0		(3,7-4,4)		11496		4.9		(4,5-5,3)		12359		5.6		(5,2-6,0)		9895		5.4		(5,0-5,9)		19984		5.9		(5,5-6,2)		19500		5.6		(5,3-6,0)		Cefadroxil

						Mecillinam				6.3				6.6				6.6				6.7				7.4				10590		7.3		(6,8-7,8)		11486		7.5		(7,1-8,0)		12352		6.9		(6,5-7,4)		9885		8.2		(7,6-8,7)		20455		9.7		(9,3-10,1)		20484		10.1		(9,7-10,5)		Mecillinam

						Trimetoprim				13.9				15				12.9				13.9				13.4				10595		16.5		(15,8-17,2)		11495		18.8		(18,1-19,6)		12364		19.3		(18,6-20,0)		9901		18.6		(17,9-19,4)		21036		18.0		(17,5-18,5)		20492		17.4		(16,9-17,9)		Trimetoprim				 

						Fluoroquinoloneb				15				3.2				2.3				2.4				2.4				10599		3.4		(3,1-3,8)		11489		3.8		(3,5-4,2)		12293		8.9		(8,4-9,4)		9891		10.7		(10,1-11,3)		21089		8.2		(7,9-8,6)		20488		7.8		(7,4-8,2)		Fluoroquinoloneb								 

						Amoxicillin-clavulanic acidc																								712		6.5		(4,9-8,5)		3608		13.3		(12,3-14,5)		6087		12.9		(12,1-13,8)		4358		16.2		(15,1-17,3)		7789		12.5		(11,8-13,3)		3142		6.9		(6,1-7,9)		Amoxicillin-clavulanic acidc

						Piperacillin-tazobactamc																								2606		8.1		(7,1-9,2)		3149		7.5		(6,6-8,5)		3950		6.8		(6,1-7,6)		2461		11.0		(9,8-12,3)		5695		11.9		(11,1-12,7)		5821		12.6		(11,7-13,4)		Piperacillin-tazobactamc						 

						Cefotaxime																																																5144		4.1		(3,6-4,7)		5077		3.7		(3,3-4,3)		Cefotaxime

						Ceftazidime																																																5153		4.4		(3,9-5,0)		5073		4.3		(3,8-4,9)		Ceftazidime

		aFrom 2014 the resistance is expressed as % of isolates tested

		bPrior to 2011, nalidixic acid was used for detection of fluoroquinolone resistance in Enterobacteriaceae. From 2011, ciprofloxacin was used.  

		cResistance based on a partly selected population. In 2020 amoxicillin-clavulanic acid resistance is based on  non selected data from five laboratories.																												Figure 3.15 A and B. Antibiotic resistance in K. pneumoniae isolates from urine during the years 2011-2020.  Figure A shows all tested antibiotics and figure B shows more detailed data (below 25% resistance) for some antibiotics. The numbers of AST isolates for all years and antibiotics ranges from 2 241 to 21 089. The exact numbers are given in the attached file. 

										Fluoroquinolone

				Cefadroxil		Mecillinam		Trimethoprim		Ciprofloxacin		Amoxicillin-clavulanic acid		Piperacillin-tazobactam		Cefotaxime		Ceftazidime

		2009		1.6		8		14.8		13.1

		2010		2.2		6.3		13.9		15

		2011		2.3		6.6		15		3.2

		2012		2.3		6.6		12.9		2.3																																								 										 

		2013		2.6		6.7		13.9		2.4

		2014		2.6		7.4		13.4		2.4

		2015		4		7.3		16.5		3.4		6.5		8.1

		2016		4.9		7.5		18.8		3.8		13.3		7.5

		2017		5.6		6.9		19.3		8.9		12.9		6.8

		2018		5.4		8.2		18.6		10.7		16.2		11.0

		2019		5.9		9.7		18		8.2		12.5		11.9		4.1		4.4

		2020		5.6		10.1		17.4		7.8		6.9		12.6		3.7		4.3

				2009		2010		2011		2012		2013		2014		2015		2016		2017		2018		2019		2020

		Cefadroxil

		95% CI low 														0.3		0.4		0.4		0.4		0.4		0.3

		95% CI high														0.4		0.4		0.4		0.5		0.3		0.4

		Mecillinam

		95% CI low 														0.5		0.4		0.4		0.6		0.4		0.4

		95% CI high														0.5		0.5		0.5		0.5		0.4		0.4

		Trimetoprim

		95% CI low 														0.7		0.7		0.7		0.7		0.5		0.5

		95% CI high														0.7		0.8		0.7		0.8		0.5		0.5

		Ciprofloxacin

		95% CI low 														0.3		0.3		0.5		0.6		0.3		0.4

		95% CI high														0.4		0.4		0.5		0.6		0.4		0.4

		Amoxicillin-clavulanic acid†

		95% CI low 														1.6		1		0.8		1.1		0.7		0.8

		95% CI high														2		1.2		0.9		1.1		0.8		1

		Piperacillin-tazobactam†

		95% CI low 														1		0.9		0.7		1.2		0.8		0.9

		95% CI high														1.1		1		0.8		1.3		0.8		0.8

		Cefotaxime

		95% CI low 																						0.5		0.4

		95% CI high																						0.6		0.6

		Ceftazidime

		95% CI low 																						0.5		0.5

		95% CI high																						0.6		0.6
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Staphylococcus aureusincluding MRSA

Mandatory reporting of
methicillin-resistant Staphylococcus aureus

Results from 2020

* Number of reported cases: 3 112 (previous year 3 858), rela-
tive change -19%

* Number of bloodstream infections: 98 (previous year 72),
relative change +36%

Trends

In 2020, a total of 3 112 cases of MRSA were notified. The
incidence was 30 cases per 100 000 inhabitants compared to
37 cases per 100 000 inhabitants in 2019 (Figure 3.16). The
decrease was 51% for cases with MRSA acquired abroad
(n=773, 2020 and n=1572, 2019, respectively) while the num-
ber of domestically acquired cases remained largely unchanged.
The number of cases reported with clinical infections were
1 561 (50%) while 1 436 cases (46%) were listed as carriers.
MRSA-cases were reported from all 21 regions in Sweden with
incidences varying from 18 to 55 cases per 100 000 inhabitants.
These differences could likely be explained by differences in
screening and contact tracing practices between the regions.

Figure 3.16. The incidence (cases/100 000 inhabitants) of cases with
MRSA in relation to type of infection, year 2011-2020.
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Figure 3.17. Epidemiological classification of notified cases with
MRSA acquired in Sweden, year 2011-2020. Presented as incidence
(cases/100 000 inhabitants).
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There was almost equal distribution between women and
men, as 53% (n=1 653) were women and 47% (n=1 459) men,
with a median age of 30 and 34 years respectively. Among
the domestic MRSA cases (n=2 084, 67%), the incidence
was highest for children below one year of age (n=204, 180
cases/100 000 inhabitants) followed by the elderly, 85 years
or older (n=151, 57 cases/100 000 inhabitants). The high
incidence of MRSA among the young children is likely due
to screening practices at neonatal- and maternal care units in
combination with contact tracing around new cases.

Community-acquired infections continue to be most promi-
nent route of acquiring MRSA (Figure 3.17). A change in the
clinical notification form was made in 2015, where com-
munity-acquired infections were divided into family/house-
hold-acquired or community-acquired. Among MRSA cases
acquired in Sweden, 32% each were reported as community-
acquired (n=664) and as acquired from family/household con-
tacts (n=667). The proportion of domestic cases with MRSA
acquired in hospital as well as healthcare/care outside hospi-
tal was six and eight percent respectively (n=129 and n=159).
Twentyone percent (n=434) of the domestic cases, lacked infor-
mation on acquisition.

Figure 3.18. The ten most common spa-types (with PVL status) among
cases with MRSA with clinical infections, 2020.
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Source: The Public Health Agency of Sweden

Epidemiological typing of MRSA

Epidemiological typing of MRSA has since 2006 included
spa-typing and analysis of PVL-status. PVL-status is used as
an epidemiological marker that differentiates MRSA variants
within spa-types. Since January 2018, the national microbi-
ological surveillance of MRSA only includes isolates from
clinical cases. In addition to the surveillance program, typing
data are also obtained from regional microbiological labo-
ratories. Typing data were available for isolates from 1185
(76%) of the clinical cases and for 581 isolates (40%) sam-
pled from asymptomatic carriers. Among the isolates from
clinical cases, a total of 251 spa-types were identified. The
ten most common spa-types were seen in 46% of the clinical
cases (Figure 3.18).
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Fig 3.16.

						Clinical infection		Carrier		No data		All cases				Figure 3.16. The incidence (cases/100 000 inhabitants) of cases with MRSA in relation to type of infection, year 2011–2020.

				2009		6.6		9.2		0.1		15.8

				2010		7.3		9.5		0.0		16.8

				2011		8.9		10.9		0.1		19.8

				2012		9.4		12.4		0.1		21.9

				2013		10.2		15.2		0.0		25.4

				2014		12.4		17.5		0.0		29.9

				2015		15.2		23.9		0.3		39.4

				2016		16.1		27.4		0.5		44.0

				2017		14.6		21.8		0.5		36.9

				2018		16.5		20.7		0.6		37.8

				2019		17.7		19.0		0.7		37.4

				2020		15.0		13.8		1.1		30.0



Clinical infection	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	8.9002731772235251	9.4287368014690003	10.171216514820738	12.444401583814276	15.155795589430005	16.087797755572126	14.564869100956281	16.500190368013875	17.719527761997501	15.039557118282117	Carrier	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	10.851162440003565	12.432119112258791	15.210167815741103	17.450887958836013	23.896009924660571	27.383272672264248	21.797897718256145	20.703437914368116	18.95892642513175	13.835236400930892	No data	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	7.3817431564650093E-2	6.2788480364943389E-2	2.073642510666817E-2	3.0777580174313958E-2	0.33499079333636317	0.5002424675240088	0.52370289168974415	0.56694966904313071	0.67779614390154364	1.1079750599631284	All cases	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	19.82525304879174	21.923644394092737	25.402120755668509	29.926067122824602	39.386796307426934	43.971312895360384	36.886469710902169	37.770577951425118	37.356250331030793	29.982768579176135	









Blad1



				Smittade i Sverige		Smittade utomlands 		Uppgift saknas		Alla fall

		2007		7.2		4.9		0.2		12.3

		2008		8.1		5.8		0.1		14.1

		2009		8.8		6.7		0.3		15.8

		2010		8.9		7.8		0.2		16.8

		2011		10.3		9.3		0.3		19.9

		2012		11.3		10.4		0.2		21.9

		2013		13.1		12.0		0.3		25.4

		2014		14.9		14.7		0.4		30.0

		2015		16.5		21.8		1.1		39.4

		2016		16.4		25.3		2.4		44.0

		2017		17.2		17.7		2.0		36.9

		2018		18.7		17.1		2.0		37.8

		2019		19.7		15.2		2.4		37.4

		2020		20.1		7.4		2.5		30.0







































































































































































































































































































































































































Smittade i Sverige	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	10.260622987486364	11.28099697223483	13.12615709252095	14.896348804367953	16.495758762775459	16.357928688035091	17.222908305947623	18.660464106954077	19.70450218342345	20.078434999679651	Smittade utomlands 	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	9.2693603350467768	10.443817234035585	11.996021924207536	14.650128162973443	21.815006511510436	25.302264007364371	17.677442891187777	17.106240014232391	15.221364831617525	7.447519316099986	Uppgift saknas	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	0.33745111572411474	0.21975968127730186	0.32141458915335663	0.42062692904895743	1.0963335054644612	2.3811541454142824	2.0058808870380767	2.0038738302386516	2.4303833159898209	2.4568142633965024	Alla fall	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	19.867434438257252	21.944573887547715	25.443593605881848	29.967103896390356	39.407098779750356	44.041346840813745	36.906232084173482	37.770577951425118	37.356250331030793	29.982768579176138	År
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Figure 3.17.

																												Figure 3.17. Epidemiological classification of notified cases with MRSA acquired in Sweden, year 2011-2020. Presented as incidence (cases/100 000 inhabitants).

				2009		2010		2011		2012		2013		2014		2015		2016		2017		2018		2019		2020

		Community acquired		5.9		6.1		7.5		8.1		9.0		11.1		8.3		5.5		5.5		5.6		6.7		6.4

		Family/household contact		0.0		0.0		0.0		0.0		0.0		0.1		4.1		6.8		6.9		7.4		6.5		6.4

		Hospital		0.9		0.7		0.6		0.8		1.5		1.1		1.1		0.8		1.1		0.9		1.2		1.2

		Care outside hospital		0.9		1.1		0.8		1.4		0.9		1.1		1.0		1.1		0.8		1.1		1.2		1.5

		Other		0.3		0.5		0.6		0.4		0.8		0.4		0.8		0.4		0.3		0.3		0.3		0.3

		No data		0.7		0.4		0.8		0.5		0.8		1.0		1.2		1.9		2.6		3.3		3.9		4.2



				 











Community acquired	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	7.4555605880296598	8.1415729539876587	8.9892402837406529	11.141484023101652	8.3443161249239548	5.5126719921145773	5.5038209560601423	5.6010717303743771	6.6714506164023373	6.3973516505697159	Family/household contact	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	1.0545347366378586E-2	4.1858986909962259E-2	3.1104637660002259E-2	9.2332740522941867E-2	4.0604944646831891	6.7832878596255597	6.9365930182301963	7.3605707032668519	6.4681117732318736	6.4262553477861459	Hospital	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	0.57999410515082217	0.83717973819924518	1.5344954578934447	1.1490296598410543	1.0557285608176292	0.76036855063649356	1.1363364631003883	0.94817444650316685	1.1522534446326245	1.242858980306466	Care outside hospital	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	0.82253709457752966	1.3604170745737734	0.94350734235340172	1.1387704664496163	1.0252748523325053	1.0505091818004186	0.75097018430982176	1.1436743323801084	1.2200330590227786	1.53189595247076	Other	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	0.62217549461633659	0.37673088218966033	0.80872057916005868	0.43088612244039537	0.82225012909834583	0.39018912466872696	0.28655441243401092	0.30302482310925949	0.29048406167209018	0.29867153790310424	No data	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	0.76981035774563666	0.49184309619205657	0.77761594150005631	0.97462337218660855	1.2079971032432488	1.8909165272407538	2.5888708985417543	3.3039480713203129	3.9021692284617449	4.1814015306434591	
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Fig 3.18.

		2020		PVL-positive		PVL-negative		PVL-status no data		Total				Figure 3.18. The ten most common spa-types (with PVL status) for MRSA from clinical infections, 2020. 

				PVL-positive		PVL-negative		PVL-status no data		Total

		t304		9		68		22		99

		t002		35		32		8		75

		t223				65		8		73

		t127		24		39		6		69

		t008		52		12		5		69

		t005		49		3		3		55

		t044		26		3		1		30

		t021		22		2		4		28

		t437		20		2		2		24

		t690		20		1		3		24

										546

		2019		PVL-positive		PVL-negative		PVL-status no data		Total

		t304		10		103		19		132

		t008		98		16		10		124

		t002		35		43		16		94

		t223		2		84		8		94

		t127		21		57		6		84

		t005		60		5		3		68

		t044		38		1		9		48

		t034		29		4		2		35

		t437		24		7		4		35

		t019		30		1		4		35





		2018		PVL-positive		PVL-negative		PVL-status no data		Total

		t008		97		7		15		119

		t304		6		97		13		116

		t002		43		42		11		96

		t127		18		66		8		92

		t223		2		72		14		88

		t019		51		1		2		54

		t044		39		1		7		47

		t437		21		9		5		35

		t005		26		2		4		32

		t034		20		4		3		27



PVL-positive	t304	t002	t223	t127	t008	t005	t044	t021	t437	t690	9	35	24	52	49	26	22	20	20	PVL-negative	t304	t002	t223	t127	t008	t005	t044	t021	t437	t690	68	32	65	39	12	3	3	2	2	1	PVL-status no data	t304	t002	t223	t127	t008	t005	t044	t021	t437	t690	22	8	8	6	5	3	1	4	2	3	spa-type
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Outbreaks

Several minor healthcare associated transmissions of MRSA
were reported from the regions during 2020 most within care
homes for the elderly.

Comments

The number of reported cases decreased with 19% between
2019 and 2020. The decrease during 2020 is largely due to
reduced international travel and screening for inpatient care
due to the COVID-19 pandemic. However, for healthcare
acquired cases in Sweden, there is a small increase. It is wor-
rying that the proportion of domestic cases with missing
information on where the infection was aquired has increased
from 6 to 21% since 2012.

Antibiotic resistance in
voluntary reported clinical isolates of MRSA
AST results for S. aureus from clinical isolates are presented

in Table 3.10 and Figure 3.19. Here, isolates from screening
and case finding have been excluded.

Comments

The proportion of MRSA among clinical S. aureus isolates
were 2.4% in 2020. The proportion of MRSA has increased
almost every year since 2013 (Table 3.10). The resistance in
MRSA to other antibiotics remained stable (Figure 3.19).

8 Table 3.10. Number of S. aureus and MRSA from clinical isolates and proportion of MRSA 2013-2020.

2013 2014 2015 2016 2017 2018 2019 2020
Number of S.aureus 72 560 95 444 100 543 105 990 83 362 75 034 135924 120 204
Number of MRSA 827 1099 1423 1708 13565 1368 2710 2875
Proportion of MRSA 1.1% 1.2% 1.4% 1.6% 1.6% 1.8% 2.0% 2.4%

The exact numbers are given in the attached file.
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Figure 3.19. Antibiotic resistance in clinical MRSA isolates 2013-2020. The numbers of AST isolates for all years and antibiotics ranges from 576 to 2 702.
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		Table 3.10. Number of S.aureus and MRSA from clinical isolates and proportion of MRSA 2013-2020.

				2013		2014		2015		2016		2017		2018		2019		2020

		Number of S.aureus		72,560		95,444		100,543		105,990		83,362		75,034		135,924		120,204

		Number of MRSA		827		1,099		1,423		1,708		1,355		1,368		2,710		2,875

		Proportion of MRSA		1.1%		1.2%		1.4%		1.6%		1.6%		1.8%		2.0%		2.4%
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		Species				Antibiotic		2013						2014						2015						2016						2017						2018						2019						2020

				Sample				
n tested		% R		95% CI		
n tested		% R		95% CI		
n tested		% R		95% CI		
n tested		% R		95% CI		
n tested		% R		95% CI		
n tested		% R		95% CI		
n tested		% R		95% CI		
n tested		% R		95% CI

		Methecillin-resistant Staphylococcus aureus (MRSA)		Clinical samples		Clindamycin		755		27.7		(24.6-31.0)		1031		26.9		(24.3-29.7)		1316		25.3		(23.0-27.7)		1614		29.1		(26.9-31.3)		1109		26.9		(24.3-29.6)		1350		30.3		(27.9-32.8)		2685		30		(28.3-31.7)		2702		26.8		(25.1-28.5)

						Erythromycin		700		36.9		(33.4-40.5)		964		39.1		(36.1-42.2)		1239		33.6		(31.0-36.3)		1512		38.1		(35.7-40.6)		1077		35.2		(32.4-38.1)		1311		40.5		(37.9-43.2)		2561		38.9		(37.1-40.8)		2552		35.1		(33.3-37.0)

						Fusidic acid		760		17.9		(15.3-20.8)		1028		16.1		(13.9-18.4)		1314		15		(13.2-17.0)		1606		16.7		(14.9-18.6)		1113		13.7		(11.8-15.9)		1334		12.6		(10.9-14.5)		2419		14.3		(13.0-15.8)		2505		17		(15.6-18.5)

						Gentamicin		576		13.7		(11.1-16.8)		740		15.7		(13.2-18.5)		1002		13		(11.0-15.2)		1275		13.7		(11.9-15.7)		1058		15.1		(13.1-17.4)		1257		18.3		(16.3-20.5)		2209		16.8		(15.3-18.5)		1960		20.6		(18.8-22.4)

						Linezolid		621		0		(0.0-0.6)		866		0		(0.0-0.4)		1120		0		(0.0-0.3)		1346		0		(0.0-0.3)		1008		0.2		(0.1-0.7)		1241		0.1		(0.0-0.5)		2297		0.1		(0.0-0.4)		2361		0		(0.0-0.2)

						Norfloxacin		587		23		(19.8-26.6)		731		26.4		(23.3-29.7)		984		20.1		(17.7-22.7)		1157		25.3		(22.9-27.9)		1002		23.9		(21.3-26.6)		1300		25.6		(23.3-28.1)		2092		29.3		(27.4-31.3)		2104		29.3		(27.4-31.3)

						Rifampicin		674		2.8		(1.8-4.4)		946		1.3		(0.7-2.2)		1188		2.8		(2.0-3.9)		1452		3.2		(2.4-4.3)		1063		1		(0.6-1.8)		1276		1.3		(0.8-2.0)		2361		0.7		(0.4-1.1)		2413		0.6		(0.3-1.0)

						Trimethoprim-sulfamethoxazole		707		1.1		(0.6-2.2)		970		1.9		(1.2-2.9)		1247		1.3		(0.8-2.1)		1534		2.2		(1.5-3.0)		1101		2.5		(1.8-3.7)		1334		2.8		(2.1-3.9)		2469		2.2		(1.7-2.8)		2353		2.6		(2.0-3.3)



























































										Figure 3.19. Antibiotic resistance in clinical MRSA isolates 2013-2020. The numbers of AST isolates for all years and antibiotics ranges from 576 to 2 702. The exact numbers are given in the attached file. 



















																		2013		2014		2015		2016		2017		2018		2019		2020

																Clindamycin		27.7		26.9		25.3		29.1		26.9		29.9		30.0		26.8

																Erythromycin		36.9		39.1		33.6		38.1		35.2		40.5		38.9		35.1

																Fusidic acid		17.9		16.1		15.0		16.7		13.7		12.6		14.3		17

																Gentamicin		13.7		15.7		13.0		13.7		15.1		18.3		16.8		20.6

																Linezolid		0.0		0.0		0.0		0.0		0.2		0.0		0.1		0

																Norfloxacin		23.0		26.4		20.1		25.3		23.9		25.6		29.3		29.3

																Rifampicin		2.8		1.3		2.8		3.2		1.0		1.3		0.7		0.6

																Trimethoprim-sulfamethoxazole		1.1		1.9		1.3		2.2		2.5		2.8		2.2		2.6

																		2013		2013		2014		2014		2015		2015		2016		2016		2017		2017		2018		2018		2019		2019		2020		2020

																		felstapel låg		felstapel hög		felstapel låg		felstapel hög		felstapel låg		felstapel hög		felstapel låg		felstapel hög		felstapel låg		felstapel hög		felstapel låg		felstapel hög		felstapel låg		felstapel hög		felstapel låg		felstapel hög

																Clindamycin		3.1		3.3		2.6		2.8		2.3		2.4		2.2		2.2		2.6		2.7		2.4		2.5		1.7		1.7		1.7		1.7

																Erythromycin		3.5		3.6		3		3.1		2.6		2.7		2.4		2.5		2.8		2.9		2.6		2.7		1.8		1.9		1.8		1.9

																Fusidic acid		2.6		2.9		2.2		2.3		1.8		2		1.8		1.9		1.9		2.2		1.7		1.9		1.3		1.5		1.4		1.5

																Gentamicin		2.6		3.1		2.5		2.8		2		2.2		1.8		2		2		2.3		2		2.2		1.5		1.7		1.8		1.8

																Linezolid		0		0.6		0		0.4		0		0.3		0		0.3		0.1		0.5		0.1		0.4		0.1		0.3		0		0.2

																Norfloxacin		3.2		3.6		3.1		3.3		2.4		2.6		2.4		2.6		2.6		2.7		2.3		2.5		1.9		2		1.9		2

																Rifampicin		1		1.6		0.6		0.9		0.8		1.1		0.8		1.1		0.4		0.8		0.5		0.7		0.3		0.4		0.3		0.4

																Trimethoprim-sulfamethoxazole		0.5		1.1		0.7		1		0.5		0.8		0.7		0.8		0.7		1.2		0.7		1.1		0.5		0.6		0.6		0.7

















Rubrik
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Staphylococcus aureus
from blood and skin and soft tissue cultures

Results from 2020

* Number of cases of MRSA reported: 3 112

* Number of cases with bloodstream infections caused by
MRSA: 98

* The proportion of MRSA among S. aureus isolated from
blood has increased to 2.3%, compared to 1.8% 2019.

8 Table 3.11. Proportion (%) of antibiotic resistant isolates in S. aureus
from blood and skin and soft tissue infections 2020.

Blood isolates, .Skm a_nd
soft tissue isolates,
% R
(n=6 878) %R
Antibiotic B (n=73519)
Cefoxitin 2.3 2.2
Clindamycin 5.0 5.2
Erythromycin 5.4 5.1
Gentamicin 0.8 0.5°
Fluoroguinolone® 3.1 2.5°
Fucidic acid NA 2.9
Linezolid 0.0 NA
Rifampicin 0.4 NA
Trimethoprim-
sulphamethoxazole 0.2 NA

aBased on norfloxacin, °PNumber based on results from less than five laboratories

Comments

MRSA isolated from blood has slowly increased and is now
2.3% of isolated S. aureus (indicated by cefoxitin resistance)
and the same proportion is seen for skin and soft tissue infec-
tions (Figure 3.20 and 3.21, Table 3.11). Susceptibility testing
to vancomycin is not routinely performed on cefoxitin-suscep-
tible S. aureus. In 2020, 800 out of 6 878 (12%) isolates were
tested for vancomycin resistance with no resistance detected.

SWEDRES|SVARM 2020

Figure 3.20 A and B. Antibiotic resistance in S. aureus from blood
during the years 2011-2020. Figure A shows all tested antibiotics and
figure B shows more detailed data (below 10% resistance) for some
antibiotics. The numbers of AST isolates for all years and antibiotics
ranges from 2 387 to 6 878. The exact numbers are given in the
attached file.
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Figure 3.21. Antibiotic resistance for S. aureus from skin and soft tissue samples 2011-2020. The resistance for norfloxacin is based on results from less
than five laboratories in 2018-2020 and for gentamicin in 2020. The numbers of AST isolates for all years and antibiotics ranges from 5 343 to 79 904.

The exact numbers are given in the attached file.
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Table 3.11 S. aureus

		Table 3.11. Proportion (%) of antibiotic resistant isolates in S. aureus from blood and skin and soft tissue infections 2020.  NA: Not Applicable.



		Antibiotic		Blood isolates, % R                  (n=6 878)		Skin and soft tissue isolates, % R                                               (n=73 519)

		Cefoxitin		2.3		2.2

		Clindamycin		5.0		5.2

		Erythromycin		5.4		5.1

		Gentamicin 		0.8		0.5b

		Fluoroquinolonea		3.1		2.5b

		Fucidic acid		NA		2.9

		Linezolid		0.0		NA

		Rifampicin		0.4		NA

		Trimetoprim-sulphamethoxazole		0.2		NA

		aBased on norfloxacin, b Number based on results from less than five laboratories
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Fig 3.20 S. aureus blood

		Species				Antibiotic		2010				2011				2012				2013				2014				2015						2016						2017						2018						2019						2020

				Sample				n		% R		n		% R		n		% R		n		% R		
n tested		% Ra 		
n tested		% Ra 		95% CI		
n tested		% Ra 		95% CI		
n tested		% Ra 		95% CI		
n tested		% Ra 		95% CI		
n tested		% Ra 		95% CI		
n tested		% Ra 		95% CI

		Staphylococcus aureus		Blood		Number of AST-tested isolates		2,856				3,143				3,268				3,209				3,519				3,078						3,028						3,746						3,634						6,154						6,878

						Cefoxitin				0.5				0.8				0.7				1.2		3,511		0.9		3,078		1.0		(0.7-1.4)		3,028		1.5		(1.1-2.0)		3,746		1.1		(0.8-1.5)		3,634		1.9		(1.5-2.4)		6,154		1.8		(1.5-2.2)		6,878		2.3		(2.0-2.7)

						Linezolid																						2,405		0.0		(0.0-0.2)		2,490		0.0		(0.0-0.2)		2,927		0.1		(0.0-0.3)		2,670		0.0		(0.0-0.1)		4,342		0.2		(0.1-0.3)		4,416		0		(0.0-0.1)

						Trimetoprim-sulphamethoxazole																						2,940		0.1		(0.0-0.3)		3,190		0.2		(0.1-0.4)		3,423		0.2		(0.1-0.5)		3,543		0.3		(0.2-0.6)		4,731		0.2		(0.1-0.4)		4,319		0.2		(0.1-0.4)

						Rifampicin																						2,387		0.3		(0.1-0.5)		2,558		0.4		(0.2-0.7)		2,996		0.2		(0.1-0.5)		2,813		0.6		(0.4-0.9)		4,416		0.5		(0.3-0.7)		4,512		0.4		(0.3-0.6)

						Gentamicin																						2,711		0.4		(0.2-0.7)		2,945		0.6		(0.4-0.9)		3,425		0.5		(0.3-0.8)		3,304		0.9		(0.7-1.3)		5,029		0.7		(0.5-1.0)		4,649		0.8		(0.6-1.1)

						Clindamycin																						2,992		2.1		(1.7-2.7)		3,244		3.4		(2.8-4.1)		3,727		3.5		(2.9-4.1)		3,584		3.5		(2.9-4.1)		6,086		3.9		(3.4-4.4)		6,856		5		(4.5-5.5)

						Erythromycin																						2,792		3.7		(3.0-4.4)		2,932		4.5		(3.8-5.3)		3,406		4.5		(3.8-5.2)		3,241		4.8		(4.1-5.5)		5,865		4.1		(3.7-4.7)		5,775		5.4		(4.8-6.0)

						Fluoroquinoloneb																						2,483		2.9		(2.3-3.6)		2,446		3.7		(3.0-4.5)		2,845		3.4		(2.8-4.1)		2,884		3.6		(3.0-4.3)		4,326		3.7		(3.1-4.3)		4,370		3.1		(2.6-3.7)

						Vancomycinc				0.0				0.0				0.0				0.0		1026		0.0		271		0.4				141		0.0				313		0.0				362		0.0				325		0.0				800		0

		aFrom 2014 the resistance is expressed as % of isolates tested

		bBased on norfloxacin 

		cBased on selective testing

								2010		2011		2012		2013		2014		2015		2016		2017		2018		2019		2020

						Cefoxitin		0.5		0.8		0.7		1.2		0.9		1.0		1.5		1.1		1.9		1.8		2.3

						95% CI low 												0.3		0.4		0.3		0.4		0.3		0.3

						95% CI high												0.4		0.5		0.4		0.5		0.4		0.4

						Linezolid												0.0		0.0		0.1		0.0		0.2		0.0

						95% CI low 												0.0		0.0		0.1		0.0		0.1		0

						95% CI high												0.2		0.2		0.2		0.1		0.1		0.1

						Trimetoprim-sulphamethoxazole												0.1		0.2		0.2		0.3		0.2		0.2

						95% CI low 												0.1		0.1		0.1		0.1		0.1		0.1

						95% CI high												0.2		0.2		0.3		0.3		0.2		0.2

						Rifampicin												0.3		0.4		0.2		0.6		0.5		0.4

						95% CI low 												0.2		0.2		0.1		0.2		0.2		0.1

						95% CI high												0.2		0.3		0.3		0.3		0.2		0.2

						Gentamicin												0.4		0.6		0.5		0.9		0.7		0.8

						95% CI low 												0.2		0.2		0.2		0.2		0.2		0.2

						95% CI high												0.3		0.3		0.3		0.4		0.3		0.3

						Clindamycin												2.1		3.4		3.5		3.5		3.9		5.0

						95% CI low 												0.4		0.6		0.6		0.6		0.5		0.5								Figure 3.20 A and B. Antibiotic resistance in S. aureus from blood during the years 2010-2020. Figure A shows all tested antibiotics and figure B shows more detailed data (below 10% resistance) for some antibiotics. The numbers of AST isolates for all years and antibiotics ranges from 2 387 to 6 878. The exact numbers are given in the attached file. 

						95% CI high												0.6		0.7		0.6		0.6		0.5		0.5

						Erythromycin												3.7		4.5		4.5		4.8		4.1		5.4																												B.

						95% CI low 												0.7		0.7		0.7		0.7		0.4		0.6

						95% CI high												0.7		0.8		0.7		0.7		0.6		0.6

						Fluoroquinolone												2.3		3.0		2.8		3.0		3.1		3.1

						95% CI low 												0.6		0.7		0.6		0.6		0.6		0.5

						95% CI high												0.7		0.8		0.7		0.7		0.6		0.6
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Blad 1

		Species				Antibiotic		2008				2009				2010				2011				2012				2013				2014				2015						2016						2017						2018						2019						2020

				Sample				n		% R		n		% R		n		% R		n		% R		n		% R		n		% R		n		% R		
n tested		% R				
n tested		% R				
n tested		% R				
n tested		% R				
n tested		% R 				
n tested		% R 

		Staphylococcus aureus		Skin and soft tissue (wounds)		Number of AST-tested isolates		6,315				7,543				6,814				6,676				5,744				5,716				5,343

						Cefoxitin/Oxacillin				0.8				0.8				0.9				1.2				1.4				1.3				1.4		43,367		1.7		(1.6-1.8)		42,854		1.7		(1.6-1.9)		47,116		1.8		(1.7-1.9)		40,289		1.9		(1.7-2.0)		79,904		1.9		(1.8-2.0)		73,519		2.2		(2.1-2.3)

						Clindamycin				2.7				3.2				3.1				3				2.9				3.4				2.9		22,484		4.6		(4.3-4.8)		26,858		4.6		(4.3-4.8)		27,665		5.0		(4.7-5.2)		30,170		5.4		(5.1-5.6)		56,571		4.9		(5.3-5.7)		54,730		5.2		(5.0-5.4)

						Erythromycin				3.3				3.8				4				3.9				3.9				4.4				3.8		15,899		5.0		(4.7-5.4)		17,187		4.9		(4.5-5.2)		23,742		5.9		(5.6-6.2)		21,631		5.6		(5.3-5.9)		52,150		5.5		(4.8-5.1)		46,399		5.1		(4.9-5.3)

						Fusidic acid				5.3				4.5				6.2				6				5.1				4.3				4.3		8,329		3.8		(3.4-4.2)		14,163		3.2		(2.9-3.5)		28,672		3.4		(3.2-3.6)		20,758		3.3		(3.0-3.5)		31,554		2.7		(2.5-2.9)		29,607		2.9		(2.7-3.1)

						Gentamicin				0.2				0.3				0.4				0.6				1				1				0.9		7,259		1.2		(1.0-1.5)		7,886		1.2		(1.0-1.5)		12,277		1.3		(1.2-1.6)		9,430		1.5		(1.2-1.7)		13,959		0.5		(0.4-0.6)		9,375		0.5a		(0.3-0.6)

						Norfloxacin				4.4				4.7				3.9				3				3.9				3.7				3.3		5,604		4.5		(4.0-5.1)		5,723		5.0		(4.4-5.6)		8,897		4.7		(4.3-5.2)		7,633		3.4a		(3.0-3.8)		8,149		2.5a		(2.2-2.9)		8,789		2.5a		(2.2-2.9)

		a Number based on results from less than five laboratories





























































						Figure 3.21. Antibiotic resistance for S. aureus from skin and soft tissue samples 2011-2020. The resistance for norfloxacin is based on results from less than five laboratories in 2018-2020 and for gentamicin in 2020. The numbers of AST isolates for all years and antibiotics ranges from 5 343 to 79 904. The exact numbers are given in the attached file.



										2009		2010		2011		2012		2013		2014		2015		2016		2017		2018		2019		2020

								Cefoxitin		0.8		0.9		1.2		1.4		1.3		1.4		1.7		1.7		1.8		1.9		1.9		2.2

								Clindamycin		3.2		3.1		3		2.9		3.4		2.9		4.6		4.6		5.0		5.4		4.9		5.2

								Erythromycin		3.8		4		3.9		3.9		4.4		3.8		5.0		4.9		5.9		5.6		5.5		5.1

								Fusidic acid		4.5		6.2		6		5.1		4.3		4.3		3.8		3.2		3.4		3.3		2.7		2.9

								Gentamicin		0.3		0.4		0.6		1		1		0.9		1.2		1.2		1.3		1.5		0.5		0.5

								Norfloxacin		4.7		3.9		3		3.9		3.7		3.3		4.5		5.0		4.7		3.4		2.5		2.5

								Number of AST isolates		7543		6814		6676		5744		5716		5343

																						43,367		42,854		47,116		40,289		79,904		73,519





								2009		2009		2010		2010		2011		2011		2012		2012		2013		2013		2014		2014		2015		2015		2016		2016		2017		2017		2018		2018		2019		2019		2020		2020

								felstapel låg		felstapel hög		felstapel låg		felstapel hög		felstapel låg		felstapel hög		felstapel låg		felstapel hög		felstapel låg		felstapel hög		felstapel låg		felstapel hög		felstapel låg		felstapel hög		felstapel låg		felstapel hög		felstapel låg		felstapel hög		felstapel låg		felstapel hög		felstapel låg		felstapel hög		felstapel låg		felstapel hög

						Cefoxitin																										0.1		0.1		0.1		0.2		0.1		0.1		0.2		0.1		0.1		0.1		0.1		0.1

						Clindamycin																										0.3		0.2		0.3		0.2		0.3		0.2		0.3		0.2		0.1		0.2		0.2		0.2

						Erythromycin																										0.3		0.4		0.4		0.3		0.3		0.3		0.3		0.3		0.2		0.2		0.2		0.2

						Fusidic acid																										0.4		0.4		0.3		0.3		0.2		0.2		0.3		0.2		0.2		0.2		0.2		0.2

						Gentamicin																										0.2		0.3		0.2		0.3		0.2		0.2		0.3		0.2		0.1		0.1		0.2		0.1

						Norfloxacin																										0.5		0.6		0.6		0.6		0.4		0.5		0.4		0.4		0.3		0.4		0.3		0.4













Rubrik

2011	Cefoxitin	Clindamycin	Erythromycin	Fusidic acid	Gentamicin	Norfloxacin	1.2	3	3.9	6	0.6	3	2012	Cefoxitin	Clindamycin	Erythromycin	Fusidic acid	Gentamicin	Norfloxacin	1.4	2.9	3.9	5.0999999999999996	1	3.9	2013	Cefoxitin	Clindamycin	Erythromycin	Fusidic acid	Gentamicin	Norfloxacin	1.3	3.4	4.4000000000000004	4.3	1	3.7	2014	Cefoxitin	Clindamycin	Erythromycin	Fusidic acid	Gentamicin	Norfloxacin	1.4	2.9	3.8	4.3	0.9	3.3	2015	0.1	0.2	0.4	0.4	0.3	0.6	0.1	0.3	0.3	0.4	0.2	0.5	Cefoxitin	Clindamycin	Erythromycin	Fusidic acid	Gentamicin	Norfloxacin	1.7	4.5999999999999996	5	3.8	1.2	4.5	2016	0.2	0.2	0.3	0.3	0.3	0.6	0.1	0.3	0.4	0.3	0.2	0.6	Cefoxitin	Clindamycin	Erythromycin	Fusidic acid	Gentamicin	Norfloxacin	1.7	4.5999999999999996	4.9000000000000004	3.2	1.2	5	2017	0.1	0.2	0.3	0.2	0.2	0.5	0.1	0.3	0.3	0.2	0.2	0.4	Cefoxitin	Clindamycin	Erythromycin	Fusidic acid	Gentamicin	Norfloxacin	1.8	5	5.9	3.4	1.3	4.7	2018	0.1	0.2	0.3	0.2	0.2	0.4	0.2	0.3	0.3	0.3	0.3	0.4	Cefoxitin	Clindamycin	Erythromycin	Fusidic acid	Gentamicin	Norfloxacin	1.9	5.4	5.6	3.3	1.5	3.4	2019	0.1	0.2	0.2	0.2	0.1	0.4	0.1	0.1	0.2	0.2	0.1	0.3	Cefoxitin	Clindamycin	Erythromycin	Fusidic acid	Gentamicin	Norfloxacin	1.9	4.9000000000000004	5.5	2.7	0.5	2.5	2020	0.1	0.2	0.2	0.2	0.1	0.4	0.1	0.2	0.2	0.2	0.2	0.3	Cefoxitin	Clindamycin	Erythromycin	Fusidic acid	Gentamicin	Norfloxacin	2.2000000000000002	5.2	5.0999999999999996	2.9	0.5	2.5	2009	0.1	0.2	0.1	0.1	0.1	0.1	0.1	0.1	0.2	0.1	Cefoxitin	Clindamycin	Erythromycin	Fusidic acid	Gentamicin	Norfloxacin	0.8	3.2	3.8	4.5	0.3	4.7	2010	0.2	0.2	0.2	0.2	0.2	0.3	0.3	0.3	0.3	0.1	Cefoxitin	Clindamycin	Erythromycin	Fusidic acid	Gentamicin	Norfloxacin	0.9	3.1	4	6.2	0.4	3.9	Antibiotic
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Enterococcus faecalis
and Enterococcus faeciumincluding VRE

Mandatory reporting of
vancomycin-resistant enterococci

Results from 2020

¢ Total number of reported cases: 79 (previous year: 232), rela-
tive change -66%.

* Number of reported cases of E. faecium with vancomycin
resistance: 77 (previous year: 221), relative change -65%

* Number of reported cases of E. faecalis with vancomycin
resistance: 4 (previous year: 11)

* There were two cases infected with both E. faecium and E.
faecalis.

* Number of bloodstream infections: 4 (previous year: 10)

Trends

The national incidence decreased from 2.2 to 0.8 cases per
100 000 inhabitants between 2019 and 2020. Sixteen out of
twenty-one regions reported cases of VRE during 2020. Out
of these cases, 53 (67%) were healthcare related. A majority

Figure 3.22. The incidence (cases/100 000 inhabitants) of cases with
VRE in relation to type of infection, year 2011-2020.
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Figure 3.23. Number of VRE cases and their corresponding van-type.
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of the isolates (n=63, 80%) were from faeces, and only 16%
from urine, wound or other clinical samples (Figure 3.22).
Four invasive VRE infections were reported in 2020.

In 2020, nearly half of the cases were reported as acquired
abroad. Most domestic cases were found through contact trac-
ing (59%) in contrast to cases acquired abroad, which were
detected through screening (95%).

The median age for VRE was 66 years and it is still most
common among men, 54%.In 2020, 77 E. faecium cases and 4
E. faecalis cases were reported. The vanA genotype was most
commonly found (n=48) (Figure 3.23). In some cases, differ-
ent genotypes of VRE were detected in the same patient and
therefore slightly more isolates than cases were epidemiologi-

cally typed.

Epidemiological typing

Whole genome sequencing (WGS) and “single nucleotide
polymorphism” SNPs based analysis and multilocus sequence
typing (MLST) is used for epidemiological typing of VRE.
The national nomenclature used for VRE is accordingly: spe-
cies (Efm = E. faecium, Efs = E. faecalis) followed by van-gene
(A or B), year of detection and a serial number for respec-
tive type found each year (SE-EfmB-1707). Isolates with no
relation to other VRE isolates in the national database are
denoted unique (EfmA unique).

In 2020, eight hospital-related clusters of E. faecium were
reported with 2-7 cases each. Three cases belonged to the
large national outbreak seen in 2018 with totally 279 cases,
denoted SE-EfmB-1707.

During 2020, four isolates of E. faecium vanA with vanco-
mycin variable phenotype were identified, all belonging to an
earlier spread of ST1421. Vancomycin-variable enterococci
(VVE) are E. faecium harbouring the vanA-gene, but are phe-
notypically vancomycin susceptible, which makes diagnostics
of VVE challenging. Of concern is the spread of ST1421
associated with a vancomycin variable phenotype reported
in Denmark and the risk of cross-border spread. This sce-
nario was seen, in the south of Sweden, in the fall of 2019
with a small cluster including four patients of which one had
connection with Denmark. This strain is difficult to detect
and can therefore be underdiagnosed and facilitate further
spread.

All four invasive cases had E. faecium harbouring vanB.
Three of the invasive cases were part of clusters and only one
case were unique (Table 3.12).

Comments

The number of VRE cases decreased with over 66% during
2020. As for other notifiable antibiotic resistance this is largely
due to the changed spectrum of inpatient care due to the
COVID-19 pandemic. A decrease was also seen in the number
of hospital-related clusters and patients included in these clus-
ters. Following the same trend the number of invasive cases
decreased to 4 compared to 10 cases last year. Like previous
year, a majority of the invasive cases were part of hospital clus-
ters. This stresses the importance of preventing spread of VRE
in hospitals. Epidemiological typing of VRE is an important



Figure 3.22





														Figure 3.22. The incidence (number of cases/100 000 inhabitants) of cases with VRE in relation to type of infection, year 2011-2020.









				Clinical infection		Carrier		No data		All cases

		2011		0.0843627789		0.6538115367		0.5483580631		1.2865323787

		2012		0.0732532271		1.3080933409		0.2092949345		1.5906415026

		2013		0.1555231883		2.0736425107		0.1244185506		2.3535842496

		2014		0.1744062877		3.8677159086		0.0820735471		4.1241957434

		2015		0.0812098893		1.4922317158		0.0203024723		1.5937440774

		2016		0.1100533429		1.5407468		0		1.6508001428

		2017		0.217386106		2.0849303801		0.108693053		2.4110095391

		2018		0.2248248688		4.0859476148		0.0293249829		4.3400974665

		2019		0.174290437		2.0527540358		0.0193656041		2.2464100769

		2020		0.038538263		0.6455159045		0.0770765259		0.7611306934



Clinical infection	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	8.4362778931028684E-2	7.3253227092433953E-2	0.15552318830001127	0.17440628765444574	8.1209889293663795E-2	0.11005334285528194	0.21738610598442212	0.22482486875848284	0.17429043700325408	3.8538262955239252E-2	Carrier	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	0.65381153671547232	1.3080933409363207	2.0736425106668173	3.8677159085721202	1.4922317157710723	1.5407467999739473	2.0849303801233212	4.08594761482808	2.0527540358161036	0.64551590450025753	No data	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	0.54835806305168644	0.2092949345498113	0.12441855064000903	8.2073547131503888E-2	2.0302472323415949E-2	0	0.10869305299221106	2.9324982881541242E-2	1.936560411147268E-2	7.7076525910478505E-2	All cases	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	1.2865323786981875	1.5906415025785661	2.3535842496068375	4.1241957433580705	1.5937440773881519	1.6508001428292294	2.4110095390999544	4.3400974664681042	2.2464100769308306	0.76113069336597516	
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				Clinical infection		Carrier		No data		All cases

		2011		8		62		52		122

		2012		7		125		20		152

		2013		15		200		12		227

		2014		17		377		8		402

		2015		8		147		2		157

		2016		11		154		0		165

		2017		22		211		11		244

		2018		23		418		3		444

		2019		18		212		2		232

		2020		4		67		8		79

				2007		9182927

				2008		9256347

				2009		9340682

				2010		9415570

				2011		9482855

				2012		9555893										Figure 3.23. The incidence (number of cases/100 000 inhabitants) of cases with VRE in relation to type of infection, year 2011-2020.

				2013		9644864

				2014		9747355

				2015		9851017

				2016		9995153

				2017		10120242

				2018		10230185

				2019		10327589

				2020		10,379,295



Clinical infection	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	8	7	15	17	8	11	22	23	18	4	Carrier	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	62	125	200	377	147	154	211	418	212	67	No data	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	52	20	12	8	2	0	11	3	2	8	All cases	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	122	152	227	402	157	165	244	444	232	79	Year
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Figure 3.23

				E. faecium vanA 		E. faecium vanB 		E. faecalis/other/not specified		Total 

		2010		63		135		16		214

		2011		39		70		13		122

		2012		97		26		29		152

		2013		93		126		8		227

		2014		110		281		11		402

		2015		95		39		23		157

		2016		126		24		15		165

		2017		161		68		15		244

		2018		116		314		14		444

		2019		167		47		18		232

		2020		44		32		4		79		80		isolat både E. faecium och E. faecalis



												Figure 3.23. Number of VRE cases and their corresponding van-type.

																arter och vangen kursiva



E. faecium vanA 	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	39	97	93	110	95	126	161	116	167	44	E. faecium vanB 	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	70	26	126	281	39	24	68	314	47	32	E. faecalis/other/not specified	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	13	29	8	11	23	15	15	14	18	4	Total 	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	122	152	227	402	157	165	244	444	232	79	
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tool to monitor and investigate the spread of VRE. Culture
and typing results are often necessary to initiate and motivate
the extensive work needed to stop outbreaks of VRE.

8 Table 3.12. Epidemiological typing of VRE 2020.

Epidemiological Sequence type Number of
typing E. faecium (ST) typed VRE
EfmA unique 1 oo 39
sequence types
EfmB unique B elifisient 14
sequence types
SE-EfmB-1707 80 8 [total 282
isolates)
SE-EfmA-1904 80 1 (total 7 isolates)
SE-EfmB-2001 17 1 (total 2 isolates)
SE-EfmB-2002 80 7
SE-EfmB-2003 80 2
SE-EfmB-2004 117 3
SE-EfmB-2005 117 2
VVE® 1421 4
Total number of 20 different 76°
typed VRE sequence types
Epidemiological Sequence type Number of
typing E. faecalis (ST) typed VRE
EfsA unique 6 4
Total number of 1 SEEUENES Mae 2
typed VRE a P

#The total number of isolates varies compared to the number of cases reported,
since some patients have more than one isolate of E. faecium/E. faecalis and and
not all cases are sent to the Public Health Agency of Sweden for epidemiological
typing. "Vancomycin-variable enterococci (VVE), phenotypically vancomycin
susceptible E. faecium with the vanA-gene.

Enterococcus faecalis and
Enterococcus faecium, from blood cultures

Results from 2020

¢ Total number of VRE cases reported: 79 (previous year:
232), relative change -66%. There were two cases with
double infection.

* Number of reported cases of E. faecium with vancomycin
resistance: 77 (previous year: 221), relative change -65%

* Number of reported cases of E. faecalis with vancomycin
resistance: 4 (previous year: 11)

* Number of bloodstream infections caused by VRE: 4 (pre-
vious year: 10)

g Table 3.13. Proportion (%) of antibiotic resistant E. faecalis and
E. faecium isolated from blood 2020.

Blood isolates Blood isolates

E. faecalis, % R E. faecium, % R
Antibiotic (n=1441) (n=788)
Ampicillin 0.0 82.0
Gentamicin (HLAR) 6.8 7.7
Linezolid 0.7 0.7
Piperacillin-
tazobactam 0.0 88.4
Vancomycin 0.0 0.3

SWEDRES|SVARM 2020

Comments

The vancomycin resistance among invasive isolates remains
low and was 0.0% for E. faecalis and 0.3% for E. faecium in
2020. The continued decrease in high-level aminoglyco-
side resistance (HLAR) could possibly be explained by the
reduced use of aminoglycosides and difference in the clonal-
ity of the enterococci that resides within hospitals (Table 3.13
and Figures 3.24 and 3.25).

Figure 3.24. Antibiotic resistance in E. faecalis isolated from blood 8
during the years 2011-2020. The numbers of AST isolates for all years

and antibiotics ranges from 685 to 1 441. The exact numbers are

given in the attached file.
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Figure 3.25. Antibiotic resistance in E. faecium isolated from blood 8

during the years 2011-2020. The numbers of AST isolates for all years
and antibiotics ranges from 368 to 788. The exact numbers are given
in the attached file.
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				Table 3.12. Epidemiological typing of VRE 2020.

				Epidemiological typing
 E. faecium		Sequence type (ST)		Number of typed VRE 

				EfmA unique		16 different sequence types		39

				EfmB unique		9 different sequence types		14

				SE-EfmB-1707		80		3 (total 282 isolates)

				SE-EfmA-1904		80		1 (total 7 isolates)

				SE-EfmB-2001		17		1 (total 2 isolates)

				SE-EfmB-2002		80		7

				SE-EfmB-2003		80		2

				SE-EfmB-2004		117		3

				SE-EfmB-2005		117		2

				VVEb		1421		4

				Total number of  typed VRE 		20 different sequence types		76a

				Epidemiological typing
E. faecalis		Sequence type (ST)		Number of  typed VRE 

				EfsA unique		6		4

				Total number of  typed VRE 		1 sequence type		4



				aThe total number of isolates varies compared to the number of cases reported, since some patients have more than one isolate of E. faecium/E. faecalis and and not all cases are sent to the Public Health Agency of Sweden for epidemiological typing. 
b Vancomycin-variable enterococci (VVE), phenotypically vancomycin susceptible E. faecium with the vanA-gene. 
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Table 3.13 

		Table 3.13. Proportion (%) of antibiotic resistant E. faecalis and E. faecium from blood 2020.



		Antibiotic		Blood isolates       E. faecalis, % R   (n = 1 441)		Blood isolates       E. faecium, % R   (n = 788)

		Ampicillin		0.0		82.0

		Gentamicin (HLAR)		6.8		7.7

		Linezolid		0.7		0.7

		Piperacillin-tazobactam		0.0		88.4

		Vancomycin		0.0		0.3
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Fig. 3.24 

		Species				Antibiotic		2011				2012				2013				2014				2015								2016				2017								2018				2019						2020

				Sample				n		% R		n		% R		n		% R		
n tested		% Ra 		
n tested		% Ra 		95% CI		
n tested		% Ra 		95% CI		
n tested		% Ra 		95% CI		
n tested		% Ra 		95% CI		
n tested		% Ra 		95% CI		
n tested		% Ra 		95% CI

		Enterococcus faecalis		Blood		Number of AST-tested isolates		824				779				851				912				704						685						791						692						1,263						1,441

						Vancomycin				0.0				0.0				0.0		894		0.0		704		0.1		(0.0-0.8)		685		0.0		(0.0-0.6)		791		0.5		(0.2-1.3)		692		0.3		(0.1-1.0)		1,263		0.1		(0.0-0.4)		1,441		0.0		(0.0-0.3)

						Gentamicin (HLAR)				16.6				14.1				13.3		673		15.6		600		14.7		(12.1-17.7)		592		14.5		(11.9-17.6)		705		14.8		(12.3-17.6)		631		12.8		(10.4-15.7)		1,225		10.0		(8.8-12.2)		1,237		6.8		(5.5-8.3)

						Linezolid																		581		0.7		(0.3-1.8)		545		0.9		(0.4-2.1)		701		1.6		(0.9-2.8)		592		0.3		(0.1-1.2)		975		0.4		(0.2-1.1)		1,060		0.7		(0.3-1.4)

						Ampicillin				0.0				0.0				0.0				0.0				0.0						0.0						0.0						0.0						0.0						0.0		(0.0-0.3)

		aFrom 2014 the resistance is expressed as % of isolates tested



								2011		2012		2013		2014		2015		2016		2017		2018		2019		2020

						Vancomycin		0		0		0		0		0.1		0		0.5		0.3		0.1		0

						95% CI low 										0.1		0		0.3		0.2		0.1		0

						95% CI high										0.7		0.6		0.8		0.7		0.3		0.3

						Gentamicin (HLAR)		16.6		14.1		13.3		15.6		14.7		14.5		14.8		12.8		10.0		6.8

						95% CI low 										2.6		2.6		2.5		2.4		1.6		1.3

						95% CI high										3		3.1		2.8		2.9		1.8		1.5

						Linezolid										0.7		0.9		1.6		0.3		0.4		0.7

						95% CI low 										0.4		0.5		0.7		0.2		0.2		0.4

						95% CI high										1.1		1.2		1.2		0.9		0.7		0.7

						Ampicillin		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0









																																Figure 3.24. Antibiotic resistance in E. faecalis isolated from blood during the years 2011-2020. 











































Gentamicin (HLAR)	3	3.1	2.8	2.9	1.8	1.5	2.6	2.6	2.5	2.4	1.6	1.3	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	16.600000000000001	14.1	13.3	15.6	14.7	14.5	14.8	12.8	10	6.8	95% CI low 	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	0.1	0	0.3	0.2	0.1	0	95% CI high	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	0.7	0.6	0.8	0.7	0.3	0.3	Vancomycin	0.7	0.6	0.8	0.7	0.3	0.3	0.1	0	0.3	0.2	0.1	0	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	0	0	0	0	0.1	0	0.5	0.3	0.1	0	Linezolid	1.1000000000000001	1.2	1.2	0.9	0.7	0.7	0.4	0.5	0.7	0.2	0.2	0.4	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	0.7	0.9	1.6	0.3	0.4	0.7	Ampicillin	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	0	0	0	0	0	0	0	0	0	0	95% CI low 	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2.6	2.6	2.5	2.4	1.6	1.3	95% CI high	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	3	3.1	2.8	2.9	1.8	1.5	95% CI low 	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	0.4	0.5	0.7	0.2	0.2	0.4	95% CI high	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	1.1000000000000001	1.2	1.2	0.9	0.7	0.7	







Source: The Public Health Agency of Sweden
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Fig 3.25 E. faecium blood

		Species				Antibiotic		2011				2012				2013				2014				2015								2016				2017						2018						2019						2020

				Sample				n		% R		n		% R		n		% R		
n tested		% Ra 		
n tested		% Ra 		95% CI		
n tested		% Ra 		95% CI		
n tested		% Ra 		95% CI		
n tested		% Ra 		95% CI		
n tested		% Ra 		95% CI		
n tested		% Ra 		95% CI

		Enterococcus faecium		Blood		Number of AST isolates		406				391				431				457				368						404						499						433						693						788

						Vancomycin				0				0				1.4		456		0.7		367		0.3		(0.0-1.5)		403		0.5		(0.1-1.8)		499		0.0		(0.0-0.6)		433		1.4		(0.6-3.0)		693		1.2		(0.6-2.3)		788		0.3		(0.1-0.9)

						Gentamicin (HLAR)				22				18.4				20.4		351		22.5		331		24.2		(19.9-29.1)		344		21.2		(17.2-25.8)		431		23.4		(19.7-27.7)		410		18.3		(14.9-22.4)		690		10.0		(8.7-13.3)		596		7.7		(5.8-10.1)

						Linezolid																		345		0.9		(0.3-2.5)		371		0.0		(0.0-1.0)		468		1.1		(0.5-2.5)		416		1.0		(0.4-2.5)		629		0.5		(0.2-1.4)		588		0.7		(0.3-1.7)

						Ampicillin																		368		83.2		(79.0-86.6)		402		84.6		(80.7-87.8)		498		86.9		(83.7-89.6)		426		83.1		(79.5-86.5)		686		83.8		(80.9-86.4)		756		82.0		(7.1-84.6)

		aFrom 2014 the resistance is expressed as % of isolates tested

								2011		2012		2013		2014		2015		2016		2017		2018		2019		2020

						Vancomycin		0		0		1.4		0.7		0.3		0.5		0.0		1.4		1.2		0.3

						95% CI low 										0.3		0.4		0.0		0.8		0.6		0.2

						95% CI high										1.2		1.3		0.6		1.6		1.1		0.6

						Gentamicin (HLAR)		22		18.4		20.4		22.5		24.2		21.2		23.4		18.3		10.0		7.7

						95% CI low 										4.3		4		3.7		3.5		2.1		1.9

						95% CI high										4.9		4.6		4.3		4.0		2.5		2.4

						Linezolid										0.9		0.0		1.1		1.0		0.5		0.7

						95% CI low 										0.6		0.0		0.6		0.6		0.3		0.4

						95% CI high										1.6		1.0		1.4		1.5		0.9		1.0

						Ampicillin										83.2		84.6		86.9		83.1		83.8		82

						95% CI low 										4.2		3.9		3.2		3.8		2.9		2.9

						95% CI high										3.4		3.2		2.7		3.2		2.6		2.6







																																Figure 3.25. Antibiotic resistance in E. faecium isolated from bloodstream infections during the years 2011-2020. 











































Gentamicin (HLAR)	4.9000000000000004	4.5999999999999996	4.3	4	2.5	2.4	4.3	4	3.7	3.5	2.1	1.9	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	22	18.399999999999999	20.399999999999999	22.5	24.2	21.2	23.4	18.3	10	7.7	95% CI low 	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	0.3	0.4	0	0.8	0.6	0.2	95% CI high	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	1.2	1.3	0.6	1.6	1.1000000000000001	0.6	95% CI low 	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	4.3	4	3.7	3.5	2.1	1.9	Vancomycin	1.2	1.3	0.6	1.6	1.1000000000000001	0.6	0.3	0.4	0	0.8	0.6	0.2	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	0	0	1.4	0.7	0.3	0.5	0	1.4	1.2	0.3	Linezolid	1.6	1	1.4	1.5	0.9	1	0.6	0	0.6	0.6	0.3	0.4	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	0.9	0	1.1000000000000001	1	0.5	0.7	Ampicillin	3.4	3.2	2.7	3.2	2.6	2.6	4.2	3.9	3.2	3.8	2.9	2.9	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	83.2	84.6	86.9	83.1	83.8	82	95% CI high	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	4.9000000000000004	4.5999999999999996	4.3	4	2.5	2.4	95% CI low 	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	0.6	0	0.6	0.6	0.3	0.4	95% CI high	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	1.6	1	1.4	1.5	0.9	1	95% CI low 	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	4.2	3.9	3.2	3.8	2.9	2.9	95% CI high	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	3.4	3.2	2.7	3.2	2.6	2.6	
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Streptococcus pneumoniae including PNSP

Mandatory reporting of Streptococcus pneumoniae
with reduced susceptibility to penicillin (PNSP)

Results from 2020

* Number of reported cases: 112 (previous year 118), relative
change -5%
* Number of bloodstream infections: 4 (previous year 9)

In November 2019, EUCAST posted a warning against the
use of gradient tests for benzylpenicillin MIC in S. preuno-
niae. Gradient tests were found to frequently underestimate
MIC especially in the area around the R breakpoint (0.5 — 4
mg/L). Laboratories using gradient tests must be aware of
this and MIC of 0.5 — 2 mg/L should be verified with broth
microdilution. This can possibly lead to some underreport-
ing of PNSP cases since S. preumoniae with benzylpenicillin
MIC over 1 mg/L is mandatory to report in Sweden.

Trends

The national incidence of PNSP in 2020 was 1.1 cases per
100 000 and remained unchanged from 2019. The incidence
for PNSP acquisition was highest among children under five
years of age (2.9 cases per 100 000 inhabitants) representing
15% of all cases. Most cases were found in the age group 65
years and older (37%). Of all cases, 65% were men and 35%
women.

PNSP was most often found in cultures from the naso-
pharynx (48%). Thirty-four isolates were found in sputum/
bronchoalveolar lavage (30%). Half of the PNSP cases were
reported with clinical infetions (54%, n=60, incidence 0.6)
and 18% (n=20, incidence 0.2) as carriers (Figure 3.26).

A majority of the cases had been acquired in Sweden (63 %,
n=71) and four percent of the cases abroad. For the remaining
cases, no country of acquisition was given (32%).

Figure 3.26. The incidence (cases/100 000 inhabitants) of cases with
PNSP in relation to type of infection, year 2013-2020.
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Epidemiological typing

A total of 96 isolates with PcG MIC > 1 mg/L were sent to
PHAS for serotyping during 2020 (89% of notified cases).
Of these isolates 44% (n=42) belonged to serotypes included
in the conjugate vaccines (PCV10 and/or PCV13; Figure
3.27). The corresponding figures for 2019 and 2018 were 60
and 63% respectively. Two of the four invasive cases typed in
2020 were of vaccine type (serotypes 6A and 19F).

"To follow and evaluate the effect of vaccination against pneu-
mococcal disease and to identify spread of antibiotic resis-
tant clones, PHAS collects PNSP isolates with PcG MIC >
0.5 mg/L for serotyping. In 2020, 224 isolates were collected
(including the 96 isolates from cases of PNSP). The sero-
type distribution were, in decending order: NT (21%), 19F
(13%), 35B (12%), 19A (9%), IN (6%), 23F (6%) and 11A
(4%). Of the 224 isolates, 38% constituted of types included
in the conjugate vaccines (PCV10 and/or PCV13).

Figure 3.27. Distribution of MICs among PNSP with PcG MIC > 1 mg/L 8
(n=96).
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Outbreaks

No clusters were reported during 2020.

Comments

Opverall, the incidence of PNSP has remained fairly stable up
to 2017 after the case definition was changed in May 2012
(Figure 3.26). The increase in 2019 and 2020 could partly
be due to changes in diagnostics, as more laboratories have
switched to reporting data from the broth microdilution
method.



Figure 3.26 PNSP



















														Figure 3.26. The incidence (cases/100 000 inhabitants) of cases with PNSP in relation to type of infection, year 2013-2020.   















		Year		Clinical infection		Carrier		No data		All cases

		2013		0.300678164		0.1244185506		0.1244185506		0.5495152653

		2014		0.3180349951		0.1949246744		0.2051838678		0.7181435374

		2015		0.3451420295		0.1421173063		0.1116635978		0.5989229335

		2016		0.3501697273		0.2701309325		0.0500242468		0.6703249065

		2017		0.4446533986		0.108693053		0.0494059332		0.6027523848

		2018		0.5473996805		0.2443748573		0.0977499429		0.8895244807

		2019		0.7165273521		0.1355592288		0.2904840617		1.1425706426

		2020		0.5780739443		0.1926913148		0.3083061036		1.0790713627



Clinical infection	2013	2014	2015	2016	2017	2018	2019	2020	0.30067816404668846	0.3180349951345775	0.3451420294980711	0.35016972726680623	0.44465339860449976	0.54739968045543652	0.71652735212448904	0.57807394432858872	Carrier	2013	2014	2015	2016	2017	2018	2019	2020	0.12441855064000903	0.19492467443732173	0.14211730626391164	0.27013093246296482	0.10869305299221106	0.244374857346177	0.13555922878030874	0.19269131477619625	No data	2013	2014	2015	2016	2017	2018	2019	2020	0.12441855064000903	0.20518386782875969	0.11166359777878772	5.0024246752400886E-2	4.9405933178277746E-2	9.7749942938470807E-2	0.29048406167209018	0.30830610364191402	All cases	2013	2014	2015	2016	2017	2018	2019	2020	0.54951526532670647	0.71814353740065895	0.59892293354077042	0.67032490648217191	0.6027523847749886	0.88952448074008439	1.142570642576888	1.0790713627466992	
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		Year		Clinical infection		Carrier		No data		All cases

		2013		29		12		12		53

		2014		31		19		20		70

		2015		34		14		11		59

		2016		35		27		5		67

		2017		45		11		5		61

		2018		56		25		10		91

		2019		74		14		30		118

		2020		60		20		32		112

		2007		9182927

		2008		9256347

		2009		9340682

		2010		9415570

		2011		9482855

		2012		9555893

		2013		9644864

		2014		9747355

		2015		9851017

		2016		9995153

		2017		10120242

		2018		10230185

		2019		10327589

		2020		10,379,295



Clinical infection	2013	2014	2015	2016	2017	2018	2019	2020	29	31	34	35	45	56	74	60	Carrier	2013	2014	2015	2016	2017	2018	2019	2020	12	19	14	27	11	25	14	20	No data	2013	2014	2015	2016	2017	2018	2019	2020	12	20	11	5	5	10	30	32	All cases	2013	2014	2015	2016	2017	2018	2019	2020	53	70	59	67	61	91	118	112	Year
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Swedres Fig 3.27

				Figure 3.27. Distribution of MICs among PNSP with PcG MIC > 1 mg/L (n=96).  

																																Serotyp		MIC 2 mg/L		MIC 4 mg/L

																																3*		4.1666666667		0

																																6A*		1.0416666667		1.0416666667

																																6B*		6.25		0

																																9V*		2.0833333333		0

																																19A*		2.0833333333		2.0833333333

																																19F*		11.4583333333		3.125

																																23F*		5.2083333333		4.1666666667

																																6C		3.125		0

																																9N		8.3333333333		2.0833333333

																																11A		3.125		1.0416666667

																																15B		0		2.0833333333

																																15C		1.0416666667		1.0416666667

																																23A		0		1.0416666667

																																23B		0		1.0416666667

																																34		2.0833333333		0

																																35B		14.5833333333		1.0416666667

																																NT		14.5833333333		1.0416666667

																														 





MIC 2 mg/L	3*	6A*	6B*	9V*	19A*	19F*	23F*	6C	9N	11A	15B	15C	23A	23B	34	35B	NT	4.1666666666666696	1.0416666666666665	6.25	2.083333333333333	2.083333333333333	11.458333333333332	5.2083333333333339	3.125	8.3333333333333321	3.125	0	1.0416666666666665	0	0	2.0833333333333299	14.583333333333334	14.583333333333334	MIC 4 mg/L	3*	6A*	6B*	9V*	19A*	19F*	23F*	6C	9N	11A	15B	15C	23A	23B	34	35B	NT	0	1.0416666666666665	0	0	2.083333333333333	3.125	4.1666666666666661	0	2.083333333333333	1.0416666666666665	2.083333333333333	1.0416666666666665	1.0416666666666665	1.0416666666666665	0	1.0416666666666665	1.0416666666666665	Serotype (*included in conjugate vaccine)
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Streptococcus pneumoniae, from blood and nasopharynx

Results from 2020

* Number of reported cases of PNSP: 112 cases
* Cases with bloodstream infections caused by PNSP: 4
* Cases of invasive pneumococcal disease: 648

g Table 3.14. Proportion (%) of antibiotic resistant S. pneumoniae isolated
from blood and nasopharynx 2020.

Blood isolates, Nasopharynx
%R isolates, % R

Antibiotic (n=552) (n=2 359)
Clindamycin B3 6.4
Erythromycin 6.5 8.5
Fluoroguinolone 0.6 1.5
Penicillin G (1+R) 8.3 12.6
Penicilln V 1.7 14.7
Tetracycline 6.1 8.3
Trimethoprim-
sulphamethoxazole 8.9 9.9

Figure 3.28. Antibiotic resistance in S. pneumoniae isolated from

blood during the years 2011-2020. Penicillin V resistance is based on
susceptibility testing using oxacillin. The numbers of AST isolates for
all years and antibiotics ranges from 550 to 1 069. The exact numbers
are given in the attached file.
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Comments

The methodological problem with underestimation of ben-
zylpenicillin (PcG) MIC when using gradient tests does not
influence the resistance proportions since I and R are reported
together.

Among invasive infections, the proportion of PcG non-
susceptible isolates was 8.3% in 2020 (Table 3.14 and Figure
3.28). Since 2012, there has been a slow increase in resistance
for almost all tested antibiotics for respiratory tract infec-
tions (Figure 3.29). The methodological problems regard-

SWEDRES|SVARM 2020

ing gradient tests results in difficulties when interpreting
MIC. Some isolates interpreted as I (purple bars) are prob-
ably incorrect and would be interpreted as R if BMD was used
(Figure 3.30). In the current Svebar data, both methods are
reported, making the proportion of R hard to follow. The total
resistance proportion (I+R) is not influenced.

Figure 3.29. Antibiotic resistance in S. pneumoniae isolated from
nasopharynx during the years 2011-2020. Penicillin V resistance is
based on susceptibility testing using oxacillin. The numbers of AST
isolates for all years and antibiotics ranges from 2 081 to 5 904. The
exact numbers are given in the attached file.
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Figure 3.30. Distribution of S. pneumoniae with reduced susceptibility &

to penicillin G from nasopharynx 2020. Benzylpenicillin MIC values
above 0.06 mg/L are categorised as susceptible, increased exposure
(I) or resistant (R>2 mg/L).
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Table 3.14 S. pneumoniae

		Table 3.14. Proportion (%) of antibiotic resistant S. pneumoniae from blood or nasopharynx 2020.



		Antibiotic		Blood isolates, % R (n=552)		Nasopharynx isolates, % R (n=2 359)

		Clindamycin		5.3		6.4

		Erythromycin		6.5		8.5

		Fluoroquinolone		0.6		1.5

		Penicillin G (I+R)		8.3		12.6

		Penicilln V		11.7		14.7

		Tetracycline		6.1		8.3

		Trimethoprim-sulphamethoxazole		8.9		9.9
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Fig 3.28 S. pneumoniae blood

		Species				Antibiotic		2011				2012				2013				2014				2015						2016						2017						2018						2019						2020

				Sample				n		% R		n		% R		n		% R		n tested		% Ra 		
n tested		% Ra 		95% CI		
n tested		% Ra 		95% CI		
n tested		% Ra 		95% CI		
n tested		% Ra 		95% CI		
n tested		% Ra 		95% CI		
n tested		% Ra 		95% CI

		Streptococcus pneumoniae		Blood		Number of AST isolates		1,019				992				861				797				641						659						752						675						1,069						550

						Penicillin G (I+R)				3.5				5.0				6.6		797		6.3		629		7.5		(5.7-9.8)		633		5.4		(3.9-7.4)		693		6.2		(4.6-8.3)		668		4.8		(3.4-6.7)		1,069		6.9		(5.5-8.6)		543		8.3		(6.3-10.9)

						Penicillin V																		641		9.5		(7.5-12.0)		659		7.7		(5.9-10.0)		715		8.3		(6.5-10.5)		675		5.6		(4.1-7.6)		1,017		8.2		(6.6-10.0)		205		11.7		(8.0-16.8)

						Clindamycin																		640		7.2		(5.4-9.5)		650		4.3		(3.0-6.2)		752		3.7		(2.6-5.3)		675		4.1		(2.9-5.9)		1,069		4.4		(3.3-5.8)		549		5.3		(3.7-7.5)

						Erytromycin				4.5				5.1				5.8		793		6.2		640		7.2		(5.4-9.5)		648		5.6		(4.0-7.6)		750		4.7		(3.4-6.4)		674		4.6		(3.3-6.5)		1,069		6.5		(5.2-8.2)		550		6.5		(4.8-8.9)

						Trimetoprim-sulphamethoxazole																		641		10.0		(7.9-12.5)		649		9.9		(5.6-9.7)		751		11.5		(9.4-13.9)		675		7.4		(5.7-9.6)		1,062		6.9		(5.5-8.6)		550		8.9		(6.8-11.6)

						Tetracycline																		593		8.9		(6.9-11.5)		582		6.5		(4.8-8.8)		703		4.6		(4.6-8.1)		671		5.4		(3.9-7.3)		867		6.7		(5.0-8.4)		363		6.1		(4.0-9.0)

						Fluoroquinolone																		587		1.0		(0.5-2.2)		585		1.0		(0.5-2.2)		658		0.9		(0.4-2.0)		616		1.1		(0.5-2.3)		724		0.8		(0.4-1.7)		329		0.6		(0.2-2.2)

		aFrom 2014 the resistance is expressed as % of isolates tested



								2011		2012		2013		2014		2015		2016		2017		2018		2019		2020

						Penicillin G (I+R)		3.5		5		6.6		6.3		7.5		5.4		6.2		4.8		6.9		8.3

						95% CI low										1.8		1.5		1.6		1.4		1.4		2

						95% CI high										2.3		2		2.1		1.9		1.7		2.6

						Penicillin V										9.5		7.7		8.3		5.6		8.2		11.7

						95% CI low										2		1.8		1.8		1.5		1.6		3.7

						95% CI high										2.5		2.3		2.2		2		1.8		5.1

						Clindamycin										7.2		4.3		3.7		4.1		4.4		5.3

						95% CI low										1.8		1.3		1.1		1.2		1.1		1.6

						95% CI high										2.3		1.9		1.6		1.8		1.4		2.2

						Erytromycin		4.5		5.1		5.8		6.2		7.2		5.6		4.7		4.6		6.5		6.5

						95% CI low										1.8		1.6		1.3		1.3		1.3		1.7

						95% CI high										2.3		2		1.7		1.9		1.7		2.4

						Trimethoprim-sulphamethoxazole										10		9.9		11.5		7.4		6.9		8.9

						95% CI low										2.1		1.8		2.1		1.7		1.4		2.1

						95% CI high										2.5		2.3		2.4		2.2		1.7		2.7

						Tetracycline										8.9		6.5		4.6		5.4		6.7		6.1

						95% CI low										2		1.7		1.5		1.5		1.5		2.1

						95% CI high										2.6		2.3		2		1.9		1.9		2.9

						Fluoroquinolone										1.0		1.0		0.9		1.1		0.8		0.6						Figure 3.28. Antibiotic resistance in S. pneumoniae isolated from blood during the years 2011-2020. Penicillin V resistance is based on susceptibility testing using oxacillin. The numbers of AST isolates for all years and antibiotics ranges from 550 to 1 069. The exact numbers are given in the attached file.  

						95% CI low										0.5		0.5		0.5		0.6		0.4		0.4

						95% CI high										1.2		1.2		1.1		1.2		0.9		1.6







































Clindamycin	2.2999999999999998	1.9	1.6	1.8	1.4	2.2000000000000002	1.8	1.3	1.1000000000000001	1.2	1.1000000000000001	1.6	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	7.2	4.3	3.7	4.0999999999999996	4.4000000000000004	5.3	95% CI low	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	1.8	1.5	1.6	1.4	1.4	95% CI high	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2.2999999999999998	2	2.1	1.9	1.7	95% CI low	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	1.8	1.3	1.1000000000000001	1.2	1.1000000000000001	Penicillin G (I+R)	2.2999999999999998	2	2.1	1.9	1.7	2.6	1.8	1.5	1.6	1.4	1.4	2	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	3.5	5	6.6	6.3	7.5	5.4	6.2	4.8	6.9	8.3000000000000007	Erytromycin	2.2999999999999998	2	1.7	1.9	1.7	2.4	1.8	1.6	1.3	1.3	1.3	1.7	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	4.5	5.0999999999999996	5.8	6.2	7.2	5.6	4.7	4.5999999999999996	6.5	6.5	Trimethoprim-sulphamethoxazole	2.5	2.2999999999999998	2.4	2.2000000000000002	1.7	2.7	2.1	1.8	2.1	1.7	1.4	2.1	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	10	9.9	11.5	7.4	6.9	8.9	Fluoroquinolone	0.5	0.5	0.5	0.6	0.4	0.4	1	1	0.9	1.1000000000000001	0.8	0.6	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	1	1	0.9	1.1000000000000001	0.8	0.6	Tetracycline	2.6	2.2999999999999998	2	1.9	1.9	2.9	2	1.7	1.5	1.5	1.5	2.1	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	8.9	6.5	4.5999999999999996	5.4	6.7	6.1	Penicillin V	2.5	2.2999999999999998	2.2000000000000002	2	1.8	5.0999999999999996	2	1.8	1.8	1.5	1.6	3.7	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	9.5	7.7	8.3000000000000007	5.6	8.1999999999999993	11.7	95% CI high	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2.2999999999999998	1.9	1.6	1.8	1.4	95% CI low	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	1.8	1.6	1.3	1.3	1.3	95% CI high	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2.2999999999999998	2	1.7	1.9	1.7	95% CI low	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2.1	1.8	2.1	1.7	1.4	95% CI high	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2.5	2.2999999999999998	2.4	2.2000000000000002	1.7	95% CI low	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	0.5	0.5	0.5	0.6	0.4	95% CI high	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	1.2	1.2	1.1000000000000001	1.2	0.9	95% CI low	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2	1.7	1.5	1.5	1.5	95% CI high	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2.6	2.2999999999999998	2	1.9	1.9	95% CI low	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2	1.8	1.8	1.5	1.6	95% CI high	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2.5	2.2999999999999998	2.2000000000000002	2	1.8	
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3.29 S. pneumoniae nasopharynx

		Species				Antibiotic		2011				2012				2013				2014				2015						2016						2017						2018						2019						2020

				Sample				n		% R		n		% R		n		% R		
n tested		% Ra 		
n tested		% Ra 		95% CI		
n tested		% Ra 		95% CI		
n tested		% Ra 		95% CI		
n tested		% Ra 		95% CI		
n tested		% Ra 		95% CI		
n tested		% Ra 		95% CI

		Streptococcus pneumoniae		Nasopharynx		Total nr of isolates		2,081				2,123				2,539				2,394				2,609						2747						2,344						3194						5,904						2,359

						Penicillin G (I+R)																		2,609		8.3		(7.3-9.4)		2,747		9.0		(8.0-10.1)		2,344		10.2		(9.0-11.4)		3,194		12.6		(11.5-13.8)		5,476		12.1		(11.3-13.0)		2,359		12.6		(11.3-14.0)

						Penicillin Vb				8.3				6.6				7.3				9.6		2,609		9.9		(8.8-11.1)		2,747		11.1		(10.0-12.3)		2,344		12.3		(11.1-13.7)		3,194		14.4		(7.2-9.0)		5,904		14.0		(13.2-14.9)		2,300		14.7		(13.3-16.2)

						Clindamycin				4.3				3.2				4.1				5.2		1,451		5.7		(3.1-5.1)		2,113		4.2		(2.8-4.6)		1,663		4.2		(3.3-5.3)		2,418		7.7		(6.7-8.8)		3,832		5.5		(4.8-6.3)		1,745		6.4		(5.3-7.6)

						Erythromycin				6.6				4.5				6.4				7.3		1,450		5.7		(4.6-7.0)		2,113		6.6		(4.6-6.8)		1,662		8.2		(7.0-9.7)		2,418		10.5		(9.3-11.7)		3,830		8.4		(7.5-9.3)		1,745		8.5		(7.3-9.9)

						Trimethoprim-sulfamethoxazole				7.2				5.7				6.7				8.3		1,448		9.7		(8.3-11.4)		2,110		10.9		(9.8-12.6)		1,662		11.7		(10.2-13.3)		2,419		14.3		(12.9-15.7)		3,832		11.6		(10.7-12.7)		1,654		9.9		(8.5-11.4)

						Tetracycline				6.9				5.0				6.3				7.1		1,450		6.5		(5.3-7.9)		2,104		6.9		(6.0-8.2)		1,651		7.5		(6.3-8.9)		2,304		10.4		(9.2-11.7)		3,729		7.8		(7.0-8.7)		1,509		8.3		(7.1-9.9)

						Fluoroquinolone				1.0				0.5				1.5				1.4		579		1.7				704		1.7				456		2.6				464		0.6				2,078		1.6		(1.1-2.2)		670		1.5		(0.8-2.7)

		aFrom 2014 the resistance is expressed as % of isolates tested

		bBased on susceptibility testing using oxacillin.

								2011		2012		2013		2014		2015		2016		2017		2018		2019		2020

						Penicillin G (I+R)										8.3		9.0		10.2		12.6		12.1		12.6

						95% CI low 										1.0		1.0		1.2		1.1		0.8		1.3

						95% CI high										1.1		1.1		1.2		1.2		0.9		1.4

						Penicillin V		8.3		6.6		7.3		9.6		9.9		11.1		12.3		14.4		14.0		14.7

						95% CI low 										1.1		1.1		1.2		0.8		0.8		1.4

						95% CI high										1.2		1.2		1.4		1.0		0.9		1.5

						Clindamycin		4.3		3.2		4.1		5.2		5.7		4.2		4.2		7.7		5.5		6.4

						95% CI low 										1.0		1.0		1.0		1.0		1.0		1.1

						95% CI high										1.1		1.0		1.1		1.1		0.8		1.2

						Erythromycin		6.6		4.5		6.4		7.3		5.7		6.6		8.2		10.5		8.4		8.5

						95% CI low 										1.1		1.0		1.0		1.0		1.0		1.2

						95% CI high										1.3		1.2		1.5		1.2		0.9		1.4

						Trimethoprim-sulfamethoxazole		7.2		5.7		6.7		8.3		9.7		10.9		11.7		14.3		11.6		9.9

						95% CI low 										1.0		1.0		1.0		1.0		1.0		1.4

						95% CI high										1.7		1.5		1.6		1.4		1.1		1.5

						Tetracycline		6.9		5		6.3		7.1		6.5		6.9		7.5		10.4		7.8		8.3

						95% CI low 										1.0		1.0		1.0		1.0		1.0		1.2

						95% CI high										1.4		1.2		1.4		1.3		0.9		1.6

						Fluoroquinolone		1		0.5		1.5		1.4										1.6		1.5

						95% CI low 																		0.5		0.7				Figure 3.29. Antibiotic resistance in S. pneumoniae isolated from nasopharynx during the years 2011-2020. Penicillin V resistance is based on susceptibility testing using oxacillin. The numbers of AST isolates for all years and antibiotics ranges from 2 081 to 5 904. The exact numbers are given in the attached file. 

						95% CI high																		0.6		1.2				Penicillin V results are based on susceptibility testing using oxacillin.







































Penicillin V	1.2	1.2	1.4	1	0.9	1.5	1.1000000000000001	1.1000000000000001	1.2	0.8	0.8	1.4	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	8.3000000000000007	6.6	7.3	9.6	9.9	11.1	12.3	14.4	14	14.7	Penicillin G (I+R)	1.1000000000000001	1.1000000000000001	1.2	1.2	0.9	1.4	1	1	1.2	1.1000000000000001	0.8	1.3	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	8.3000000000000007	9	10.199999999999999	12.6	12.1	12.6	Clindamycin	1.1000000000000001	1	1.1000000000000001	1.1000000000000001	0.8	1.2	1	1	1	1	1	1.1000000000000001	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	4.3	3.2	4.0999999999999996	5.2	5.7	4.2	4.2	7.7	5.5	6.4	Erythromycin	1.3	1.2	1.5	1.2	0.9	1.4	1.1000000000000001	1	1	1	1	1.2	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	6.6	4.5	6.4	7.3	5.7	6.6	8.1999999999999993	10.5	8.4	8.5	Trimethoprim-sulfamethoxazole	1.7	1.5	1.6	1.4	1.1000000000000001	1.5	1	1	1	1	1	1.4	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	7.2	5.7	6.7	8.3000000000000007	9.6999999999999993	10.9	11.7	14.3	11.6	9.9	Fluoroquinolone	0.6	1.2	0.5	0.7	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	1	0.5	1.5	1.4	1.6	1.5	Tetracycline	1.4	1.2	1.4	1.3	0.9	1.6	1	1	1	1	1	1.2	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	6.9	5	6.3	7.1	6.5	6.9	7.5	10.4	7.8	8.3000000000000007	95% CI low 	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	1	1	1.2	1.1000000000000001	0.8	95% CI high	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	1.1000000000000001	1.1000000000000001	1.2	1.2	0.9	95% CI low 	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	1.1000000000000001	1.1000000000000001	1.2	0.8	0.8	95% CI high	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	1.2	1.2	1.4	1	0.9	95% CI low 	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	1	1	1	1	1	95% CI high	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	1.1000000000000001	1	1.1000000000000001	1.1000000000000001	0.8	95% CI low 	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	1.1000000000000001	1	1	1	1	95% CI high	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	1.3	1.2	1.5	1.2	0.9	95% CI low 	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	1	1	1	1	1	95% CI high	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	1.7	1.5	1.6	1.4	1.1000000000000001	95% CI low 	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	0.5	95% CI high	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	0.6	95% CI low 	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	1	1	1	1	1	95% CI high	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	1.4	1.2	1.4	1.3	0.9	
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Fig 3.30
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																						Figure 3.30. Distribution of S. pneumoniae with reduced susceptibility to penicillin from nasopharynx 2020 (n=280). 
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In Focus

SWEDRES | SVARM 2020

Recently published, ongoing, and planned development
of EUCAST criteria for antimicrobial susceptibility testing of organisms

EUCAST and the EUCAST Development Laboratory
(EDL) are currently developing clinical breakpoints and
methodology for several species which are hitherto lack-
ing criteria for antimicrobial susceptibility testing (AST).
Some new criteria have recently been finalised and pub-
lished. These will be of great importance in the manage-
ment of patients with serious infections caused by uncom-
mon species.

The projects require the assistance of international insti-
tutions with special interest and know-how. The EDL,
after many years of coordinating such projects now have
the contacts needed to bring the strains, agents and data
together.

Recently published criteria

EUCAST and EDL have recently published criteria for
® Burkholdera pseudomallei

® Bacillus spp.

o Achromobacter spp.

For all of these we recommend the use of standard Muller-
Hinton media (broth and plates) and that susceptibility
testing is only performed and reported for agents with
breakpoints in the EUCAST breakpoint table.

For anyone interested in the EUCAST and ADL work,
publications can be found here: https://www.eucast.org/

publications and documents/publications in journals/

and more general information on how data on new agents or

speciesisvalidated an calibrated, here: https://www.eucast.
org/ast of bacteria/calibration and validation/.

Ongoing and planned development

o Vibrio spp. (V. cholerae, V. parabaemolyticus, V. vulnificus,
V. alginolyticus, V. fluvialis)
A large collection of isolates has been gathered from
many countries across the world. Broth microdilution
and disk diffusion are being performed on 400 — 500
strains. The relevant antibiotics have been identified by
EUCAST and clinical MIC breakpoints and disk dif-
fusion criteria are under development. In Scandinavia,
the need for breakpoints in Vibrio spp. is primarily with
V. parabemolyticus and V. vulnificus, both responsible for
serious infections.

o Corynebacterium diphtheriae and Corynebacterium ulcerans
In collaboration with French and German reference
laboratories a material of altogether 200 isolates each
of these species are being tested. On this material, MIC
and zone diameter distributions, EUCAST can deter-
mine clinical breakpoints and disk diffusion correlates.
Nocardia spp.

Approximately 125 isolates have been subjected to MIC
agar dilution and disk diffusion, following two years of
EDL development work, to find the most suitable meth-
ods for choosing media, preparing inocula and investi-

gating the most appropriate incubation time. Currently
the whole collection is being subjected to sequencing to
ascertain the species of each isolate. This is in collabora-
tion with Australian and French colleagues, experts on
Nocardiae. The MIC distributions and zone diameter
correlates will be generated once all Nocardia species
are known. This will form the basis for breakpoint dis-
cussions in EUCAST.

Anaerobic bacteria

There is currently no EUCAST disk diffusion method
for anaerobic bacteria. This is now being developed

for fast growing anaerobes, namely Bacteroides spp.,
Prevotella spp., Fusobacterium necrophorum, Clostridium
perfringens and Cutibacterium acnes. A medium, avail-
able from several manufacturers, has been identified
for reference purposes and for development of the
disk diffusion method. Zone diameter breakpoints are
for 16 — 20h incubation, with no extension following
poor growth. Meanwhile clinical breakpoints for these
anaerobic bacteria are being reviewed for a possible
revision.
* Other organisms

Stenotrophomonas maltophilia and Burkholderia cepacia com-
plex, as well as Neisseria spp. are in need of methodologi-
cal development and review of breakpoints. These will
be next.

The use of standardised criteria is a basis for collect-
ing and reporting reliable data on antibiotic resistance.
With a wider implementation of common criteria for the
more unusual species surveillance of their resistance can
be accomplished.



Haemophilus influenzae,
from blood and nasopharynx cultures

Results from 2020

* Number of reported cases of invasive H. influenzae: 89

g Table 3.15. Proportion (%) of antibiotic resistant H. influenzae from
blood or nasopharynx 2020..

Blood isolates, Nasopharynx
% R isolates, % R

Antibiotic (n =60) (n =5 655)
Ampicillin/
Amoxicillin 43.8 32.4
Amoxicillin-
Clavulanic acid NA NA
Cefotaxime 3.0 NA
Fluoroguinolone® 2.3 1.6
Penicillin G 50.0 40.7
Tetracycline 3.4 0.7
Trimethoprim-
sulphamethoxazole 12.2 25.6
Cefaclor 28.6 NA

aNalidixic acid was used for detection of fluoroquinolone resistance.

Trends

During 2020, 36 isolates were received within the microbio-
logical characterisation program for cephalosporin resistance
in H. influenzae at PHAS. The majority of these, 33 isolates,
showed high-level resistance to extended-spectrum cephalo-
sporins, caused by alterations in penicillin-binding protein 3
(PBP3). Seven of these isolates also carried the betalactamase
bla ., , gene which is the most prevalent gene of the acquired
betalactamases. The remaining three isolates showed lower
level resistance to cephalosporins.

One large cluster with high-level cephalosporin resistant
H. influenzae from 2019 continued in 2020 with 12 cases, and
four small clusters with two to three cases each were seen
during 2020.

Figure 3.31. Antibiotic resistance in H. influenzae isolated from blood
during the years 2011-2020. The numbers of AST isolates for all years
and antibiotics ranges from 60 to 209. The exact numbers are given in
the attached file.
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Figure 3.32. Antibiotic resistance in H. influenzae isolated from
nasopharynx during the years 2011-2020. The numbers of AST
isolates for all years and antibiotics ranges from 2 149 to 13 332.
The exact numbers are given in the attached file.
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Comments

Invasive isolates of H. influenzae are notifiable according
to the Communicable Disease Act regardless of antibiotic
resistance. The cefotaxime resistance among invasive isolates
is still low (Table 3.15 and Figure 3.31). The variation in
resistance should be interpreted with caution since there is a
small number of tested isolates. Among respiratory isolates,
the resistance levels are relatively stable (Figure 3.32).

Pseudomonas aeruginosa,
from blood and non-respiratory cultures

Results from 2020

Table 3.16. Proportion (%) of antibiotic resistant P aeruginosa isolated
from blood and non-respiratory specimens 2020.

Blood isolates, Non-respiratory
% R isolates, % R

Antibiotic (n =735) (n=17 014)
Ceftazidime 5.0 4.6
Ciprofloxacin 7.5 10.4
Gentamicin 1.3 4.0
Tobramycin 0.7 0.8
Meropenem 4.5 4.6
Piperacillin-

tazobactam 6.0 6.4
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Table 3.15 H. influenzae

		Table 3.15. Proportion (%) of antibiotic resistant H. influenzae from blood or nasopharynx 2020.  NA: Not Applicable.



		Antibiotic		Blood isolates, % R (n = 60)		Nasopharynx isolates, % R (n = 5 655)

		Ampicillin/Amoxicillin		43.8		32.4

		Amoxicillin-Clavulanic acid		NA		NA

		Cefotaxime		3.0		NA

		Fluoroquinolonea		2.3		1.6

		Penicillin G		50.0		40.7

		Tetracycline		3.4		0.7

		Trimethoprim-sulphamethoxazole		12.2		25.6

		Cefaclor		28.6		NA

		aNalidixic acid was used for detection of fluoroquinolone resistance.
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Fig 3.31 H. influenzae blood

		Species				Antibiotic		2011				2012				2013				2014				2015						2016						2017						2018						2019						2020

				Sample				n		% R		n		% R		n		% R		
n tested		% Ra 		
n tested		% Ra 		95% CI		
n tested		% Ra 		95% CI		
n tested		% Ra 		95% CI		
n tested		% Ra 		95% CI		
n tested		% Ra 		95% CI		
n tested		% Ra 		95% CI

		Haemophilus influenzae		Blood		Number of AST isolates		76				103				87				70				109						78						122						111						209						74

						Penicillin G																		109		36.7		(28.2-46.1)		78		33.3		(23.9-44.4)		120		26.7		(19.6-35.2)		111		36		(27.7-45.3)		208		34.1		(28.0-40.8)		60		50.0		(37.7-62.3)

						Trimetoprim-sulphamethoxazole				15.8				22.3				17.2		70		21.4		109		19.3		(13.0-27.7)		78		21.8		(14.1-32.2)		121		14		(9.0-21.4)		111		12.6		(7.7-20.1)		209		23.9		(18.6-30.1)		74		12.2		(6.5-21.5)

						Tetracycline																		109		0.9		(0.2-5.0)		78		1.3		(0.2-6.9)		122		0.8		(0.1-4.5)		109		0.0		(0.0-3.4)		181		0.6		(0.1-3.1)		58		3.4		(1.0-11.7)

						Ampicillin				18.4				20.4				25.0		61		14.8		83		22.9		(15.2-33.0)		56		26.8		(17.0-39.6)		40		20		(10.5-34.8)		34		29.4		(16.8-46.2)		157		34.4		(27.4-42.1)		64		43.8		(32.3-55.9)

						Cefotaxime				2.5				1.9				0.0		58		0.0		91		3.3		(1.1-9.2)		69		0.0		(0.0-5.3)		103		1.0		(0.2-5.3)		90		2.2		(0.6-7.7)		178		2.8		(1.2-6.4)		67		3.0		(0.8-10.2)

						Fluoroquinolone																		88		1.1		(0.2-6.2)		55		1.8		(0.3-9.6)		89		1.1		(0.2-6.1)		75		0.0		(0.0-4.9)		160		0.0		(0.0-2.3)		44		2.3		(0.4-11.8)

						Cefaclor																																										98		30.6		(22.4-40.3)		35		28.6		(16.3-45.1)

		aFrom 2014 the resistance is expressed as % of isolates tested

								2011		2012		2013		2014		2015		2016		2017		2018		2019		2020

						Penicillin G										36.7		33.3		26.7		36		34.1		50

						95% CI low										8.5		9.4		7.1		8.3		6.1		12.3

						95% CI high										9.4		11.1		8.5		9.3		6.7		12.3

						Trimethoprim-sulphamethoxazole		15.8		22.3		17.2		21.4		19.3		21.8		14		12.6		23.9		12.2

						95% CI low										6.3		7.7		5.0		4.9		5.3		5.7

						95% CI high										8.4		10.4		7.4		7.5		6.2		9.3

						Tetracycline										1.1		1.8		1.1		0.0		0.0		3.4

						95% CI low										0.7		1.1		0.7		0.0		0.5		2.4

						95% CI high										4.1		5.6		3.7		3.4		2.5		8.3

						Ampicillin		18.4		20.4		25		14.8		22.9		26.8		20		29.4		34.4		43.8

						95% CI low										7.7		9.8		9.5		12.6		7		11.5

						95% CI high										10.1		12.8		14.8		16.8		7.7		12.1

						Cefotaxime		2.5		1.9		0.0		0.0		3.3		0.0		1.0		2.2		2.8		3

						95% CI low										2.2		0.0		0.8		1.6		1.6		2.2

						95% CI high										5.9		5.3		4.3		5.5		3.6		7.2

						Fluoroquinolone										0.9		1.3		0.8		0.0		0.6		2.3

						95% CI low										0.9		1.5		0.9		0.0		0.0		1.9

						95% CI high										5.1		7.8		5.0		4.9		2.3		9.5



																																Figure 3.31. Antibiotic resistance in H. influenzae isolated from blood during the years 2011-2020. The numbers of AST isolates for all years and antibiotics ranges from 60 to 209. The exact numbers are given in the attached file. 
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3.32 H. influenzae nasopharynx

		Species				Antibiotic		2011				2012				2013				2014				2015						2016		2016				2017						2018						2019						2020

				Sample				n		% R		n		% R		n		% R		
n tested		% Ra 		
n tested		% Ra 		95% CI		
n tested		% Ra 		95% CI		
n tested		% Ra 		95% CI		
n tested		% Ra 		95% CI		
n tested		% Ra 		95% CI		
n tested		% Ra 		95% CI

		Haemophilus influenzae		Nasopharynx		Number of AST-tested isolates		2,812				2,149				2,521				2,588				7,180						7,539						8,835						7,863						13,332						5,655

						Betalactamase production				18.2				16.6				17.6				16.4																										2,599		22.6		(21.1-24.3)

						Other betalactam resistance				14.4				14.7				16.7				19.0																										2,599		21.6		(20.1-23.2)

						Penicillin G																		7,180		36.7		(35.6-37.8)		7,539		37.6		(36.5-38.7)		8,835		38.4		(37.4-39.4)		7,863		38.1		(37.0-39.2)		13,332		42.9		(42.1-43.8)		5,655		40.7		(39.4-42.0)

						Tetracycline				1.6				0.9				1.3				1.3		6,593		0.7		(0.5-1.0)		6,694		1.2		(0.9-1.5)		7,755		1.0		(0.8-1.3)		6,834		0.5		(0.3-0.7)		11,949		0.5		(0.3-0.6)		4,807		0.7		(0.5-1.0)

						Trimethoprim-sulfamethoxazole				23.8				25.2				24.2				30.7		6,858		29.5		(28.4-30.6)		6,955		27.9		(26.9-29.0)		8,138		29.9		(29.0-31.0)		7,217		30.0		(29.0-31.1)		11,992		29.6		(28.8-30.4)		5,187		25.6		(24.5-26.8)

						Fluoroquinoloneb 				2.1				0.9				1.2				1.5		3,819		1.0		(0.7-1.4)		4,132		1.5		(1.2-1.9)		4,584		1.5		(1.2-1.9)		7,170		1.4		(1.1-1.7)		11,102		1.1		(1.0-1.3)		3,603		1.6		(1.2-2.0)

						Ampicillin/amoxicillin																		1,840		27.4		(25.4-29.5)		2,360		30.0		(28.3-31.8)		5,211		25.2		(24.0-26.4)		4,440		32.2		(22.0-24.5)		9,476		37.4		(36.4-38.3)		3,843		32.4		(30.9-33.9)

						Amoxicillin clavulanic acid																																										6,506		16.2		(15.3-17.1)		2,524		16.0		(14.7-17.5)

		aFrom 2014 the resistance is expressed as % of isolates tested

		bNalidixic acid was used for detection of fluoroquinolone resistance.







								2011		2012		2013		2014		2015		2016		2017		2018		2019		2020

						Betalactamase production		18.2		16.6		17.6		16.4										22.6

						95% CI low 																		1.5

						95% CI high																		1.7

						Other betalactam resistance		14.4		14.7		16.7		19.0										21.6

						95% CI low 																		1.5

						95% CI high																		1.6

						Penicillin G										36.7		37.6		38.4		38.1		42.9		40.7

						95% CI low 										1.1		1.1		1.0		1.1		0.9		1.3

						95% CI high										1.1		1.1		1.0		1.1		0.8		1.3

						Tetracycline		1.6		0.9		1.3		1.3		0.7		1.2		1.0		0.5		0.5		0.7

						95% CI low 										0.2		0.3		0.2		0.2		0.1		0.2

						95% CI high										0.3		0.3		0.3		0.2		0.2		0.3

						Trimethoprim-sulfamethoxazole		23.8		25.2		24.2		30.7		29.5		27.9		29.9		30.0		29.6		25.6

						95% CI low 										1.1		1.0		0.9		1.0		0.8		1.1

						95% CI high										1.1		1.1		1.1		1.1		0.8		1.2

						Fluoroquinolone		2.1		0.9		1.2		1.5		1.0		1.5		1.5		1.4		1.1		1.6

						95% CI low 										0.3		0.3		0.3		0.3		0.1		0.4

						95% CI high										0.4		0.4		0.4		0.3		0.2		0.4

						Ampicillin/Amoxicillin										27.4		30.0		25.2		32.2		37.4		32.4				Figure 3.32. Antibiotic resistance in H. influenzae isolated from nasopharynx during the years 2011-2020. The numbers of AST isolates for all years and antibiotics ranges from 2 149 to 13 332. The exact numbers are given in the attached file

						95% CI low 										2.0		1.7		1.2		1.2		1.0		1.5

						95% CI high										2.1		1.8		1.2		1.3		0.9		1.5











































Betalactamase production	1.7	1.5	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	18.2	16.600000000000001	17.600000000000001	16.399999999999999	22.6	Other betalactam resistance	1.6	1.5	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	14.4	14.7	16.7	19	21.6	Penicillin G	1.1000000000000001	1.1000000000000001	1	1.1000000000000001	0.8	1.3	1.1000000000000001	1.1000000000000001	1	1.1000000000000001	0.9	1.3	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	36.700000000000003	37.6	38.4	38.1	42.9	40.700000000000003	Tetracycline	0.3	0.3	0.3	0.2	0.2	0.3	0.2	0.3	0.2	0.2	0.1	0.2	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	1.6	0.9	1.3	1.3	0.7	1.2	1	0.5	0.5	0.7	Trimethoprim-sulfamethoxazole	1.1000000000000001	1.1000000000000001	1.1000000000000001	1.1000000000000001	0.8	1.2	1.1000000000000001	1	0.9	1	0.8	1.1000000000000001	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	23.8	25.2	24.2	30.7	29.5	27.9	29.9	30	29.6	25.6	Fluoroquinolone	2.1	1.8	1.2	1.3	0.9	1.5	2	1.7	1.2	1.2	1	1.5	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2.1	0.9	1.2	1.5	1	1.5	1.5	1.4	1.1000000000000001	1.6	Ampicillin/Amoxicillin	2.1	1.8	1.2	1.3	0.9	1.5	2	1.7	1.2	1.2	1	1.5	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	27.4	30	25.2	32.200000000000003	37.4	32.4	95% CI low 	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	1.5	95% CI high	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	1.7	95% CI low 	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	1.5	95% CI high	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	1.6	95% CI low 	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	1.1000000000000001	1.1000000000000001	1	1.1000000000000001	0.9	1.3	95% CI high	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	1.1000000000000001	1.1000000000000001	1	1.1000000000000001	0.8	1.3	95% CI low 	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	0.2	0.3	0.2	0.2	0.1	0.2	95% CI high	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	0.3	0.3	0.3	0.2	0.2	0.3	95% CI low 	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	1.1000000000000001	1	0.9	1	0.8	1.1000000000000001	95% CI high	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	1.1000000000000001	1.1000000000000001	1.1000000000000001	1.1000000000000001	0.8	1.2	95% CI low 	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	0.3	0.3	0.3	0.3	0.1	0.4	95% CI high	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	0.4	0.4	0.4	0.3	0.2	0.4	95% CI low 	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2	1.7	1.2	1.2	1	1.5	95% CI high	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2.1	1.8	1.2	1.3	0.9	1.5	
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Table 3.16 P. aeruginosa

		Table 3.16. Proportion (%) of antibiotic resistant P. aeruginosa isolated from blood and non-respiratory specimens 2020.

		Antibiotic		Blood isolates, % R                          (n = 735)		Non-respiratory isolates, % R                                            (n=17 014)

		Ceftazidime		5.0		4.6

		Ciprofloxacin		7.5		10.4

		Gentamicin		1.3		4.0

		Tobramycin		0.7		0.8

		Meropenem		4.5		4.6

		Piperacillin-tazobactam		6.0		6.4
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Figure 3.33. Antibiotic resistance in P, aeruginosa isolated from blood
during the years 2011-2020. The numbers of AST isolates for all years
and antibiotics ranges from 337 to 735. The exact numbers are given
in the attached file.
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Comments

Resistance to ceftazidime is most often due to efflux pumps
and porin loss, not ESBL production. The resistance for most
antibiotics is stable for both blood isolates and non-respira-
tory isolates (Table 3.16, Figure 3.33 and 3.34). An increase
in gentamicin resistance is noted for P. aeruginosa from non-

increased and no change in resistance rates can be noted for
tobramycin. Colistin resistance is occasionally seen in P. aer-
uginosa as well as in E. coli, K. pneumoniae, and Acinetobacter
spp. This occurs only in multiresistant isolates and basically
only in isolates where there is a connection with healthcare
abroad. In multiresistant isolates, it is important to determine
colistin susceptibility and only broth microdilution is recom-
mended for AST (MIC determination).

Figure 3.34. Antibiotic resistance in P aeruginosa from non-respiratory
isolates 2011-2020. The numbers of AST isolates for all years and
antibiotics ranges from 1 980 to 17 014. The exact numbers are given
in the attached file.

25

$ 20

Q

o

$ 15

o

8 PP -

S 10| +

Q

o -
5 - e U
L 5 e T —— — ‘_‘/*

. . s - .
2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

e Ceftazidime e Gentamicin Meropenem

. . e Ciprofloxacin Tobramycin e |Mipenem
respiratory isolates, from 1.7% to 4.0%. It should be noted g
that this year’s result is based on half as many isolates, from
. . . Source: The Public Health Agency of Sweden
half as many laboratories. Instead, AST with tobramycin has
Acinetobacterspp., from blood cultures
Results from 2020
& Table 3.17. Antibiotic resistance in Acinetobacter species isolated from blood.
Species Antibiotic 2014 2015 2016 2017 2018 2019 2020
Sample n %R n %R n %R n %R n %R n %R n %R
Acmetobacter Blood !\lumber of AST 59 84 54 54 55 13 126
species isolates
Meropenem 3.4 85 2.4 53 1.9 53 0.0 54 3.7 113 35 125 7.2
Ciprofloxacin 84 4.8 54 5.6 54 0.0 58] 7.3 113 8.0 126 7.1
Trimethoprim- 83 60 53 57 54 00 56 36 112 45 126 95
sulfamethoxazole
Gentamicin 66 3.0 43 7.0 51 0.0 49 6.1 72 6.9 90 111
Comments

During 2020, a total of 126 isolates of Acinetobacter spp.
from blood was reported to Svebar. The carbapenem resist-
ance was 7.2% (Table 3.17). Bloodstream infections caused
by Acinetobacter spp. are still rare in Sweden compared to
other countries in Europe where multiresistant Acinetobacter
spp. is a problematic pathogen in hospitals. Colistin resist-
ance is occasionally seen in Acinerobacter spp. as well as in
E. coli, K. pneumoniae and P. aeruginosa. This occurs only in
multiresistant isolates and basically only in isolates where
there is a connection with healthcare abroad. In multire-
sistant isolates, it is important to determine colistin suscepti-
bility and only broth microdilution is recommended for AST
(MIC determination).

Streptococcus pyogenes, from blood cultures

Results from 2020

* Number of reported cases of invasive S. pyogenes: 376

Table 3.18. Antibiotic resistance in S. pyogenes isolated from blood 2020.

Antibiotic Blood isolates, % R
(n=298)

Penicillin G 0.0
Erythromycin 3.4
Clindamycin 3.4
Tetracycline 7.8
Trimethoprim-

sulphamethoxazole 4.7




Fig 3.33 P. aeruginosa blood

		Species				Antibiotic		2010				2011				2012				2013				2014				2015						2016						2017						2018						2019						2020

				Sample				n		% R		n		% R		n		% R		n		% R		n tested		% Ra 		
n tested		% Ra 		95% CI		
n tested		% Ra 		95% CI		
n tested		% Ra 		95% CI		
n tested		% Ra 		95% CI		
n tested		% Ra 		95% CI		
n tested		% Ra 		95% CI

		Pseudomonas aeruginosa		Blood		Number of AST-tested isolates		337				402				350				428				432				348						366						446						412						706						735

						Ceftazidime				5.9				5.2				6				6.5		437		5.5		348		6.9		(4.7-10.1)		366		5.5		(3.6-8.3)		446		4.5		(2.9-6.8)		412		6.1		(4.1-8.8)		706		4.8		(3.5-6.7)		735		5.0		(3.7-6.9)

						Meropenem				6.7				7.2				6.9				6.3		432		7.6		345		5.2		(3.3-8.1)		365		6.8		(4.7-9.9)		446		5.8		(4.0-8.4)		412		4.4		(2.8-6.8)		704		8.4		(6.6-10.7)		735		4.5		(3.2-6.2)

						Gentamicin				3				1				1.4				2.3		445		1.8		214		1.4		(0.5-4.0)		236		0.8		(0.2-3.0)		264		0.4		(0.1-2.1)		252		0.8		(0.2-2.8)		450		2.4		(1.4-4.3)		223		1.3		(0.5-3.9)

						Ciprofloxacin				10.1				7				9.1				7.9		345		7.5		343		6.4		(4.3-9.5)		363		5.8		(3.8-8.7)		445		9.0		(6.7-12.0)		408		7.1		(5.0-10.0)		706		9.3		(7.4-11.7)		733		7.5		(5.8-9.6)

						Piperacillin-tazobactam				nd				nd				nd				nd		442		5		347		8.4		(5.9-11.7)		366		5.2		(3.3-8.0)		446		6.3		(4.4-8.9)		411		7.8		(5.6-10.8)		706		7.6		(5.9-9.8)		734		6.0		(4.5-8.0)

						Amikacin																																																				306		0		(0.0-1.2)

						Imipenem																																																				624		7.5		(5.7-9.9)

						Tobramycin																																																				438		0.7		(0.2-2.0)

		aFrom 2014 the resistance is expressed as % of isolates tested









								2010		2011		2013		2013		2014		2015		2016		2017		2018		2019		2020

						Ceftazidime		5.9		5.2		6.0		6.5		5.5		6.9		5.5		4.5		6.1		4.8		5

						95% CI low												2.2		1.9		1.6		2.0		1.3		1.3

						95% CI high												3.2		2.8		2.3		2.7		1.9		1.9

						Gentamicin		3.0		1.0		1.4		2.3		1.8		1.4		0.8		0.4		0.8		2.4		1.3

						95% CI low												0.9		0.6		0.3		0.6		1.0		0.8

						95% CI high												2.6		2.2		1.7		2.0		1.9		2.6

						Meropenem		6.7		7.2		6.9		6.3		7.6		5.2		6.8		5.8		4.4		8.4		4.5

						95% CI low												1.9		2.1		1.8		1.6		1.8		1.3

						95% CI high												2.9		3.1		2.6		2.4		2.3		1.7

						Ciprofloxacin		10.1		7.0		9.1		7.9		7.5		6.4		5.8		9.0		7.1		9.3		7.5

						95% CI low												2.1		2.0		2.3		2.1		1.9		1.7

						95% CI high												3.1		2.9		3.0		2.9		2.4		2.1

						Piperacillin-tazobactam										5.0		8.4		5.2		6.3		7.8		7.6		6

						95% CI low												2.5		1.9		1.9		2.2		1.7		1.5

						95% CI high												3.3		2.8		2.6		3.0		2.2		2

						Amikacin																						0

						95% CI low																						0														Figure 3.33. Antibiotic resistance in P. aeruginosa isolated from blood during the years 2011-2020. The numbers of AST isolates for all years and antibiotics ranges from 337 to 735. The exact numbers are given in the attached file.

						95% CI high																						1.2

						Imipenem																						7.5

						95% CI low																						1.8

						95% CI high																						2.4

						Tobramycin																						0.7

						95% CI low																						0.5

						95% CI high																						1.3



























Gentamicin	2.6	2.2000000000000002	1.7	2	1.9	2.6	0.9	0.6	0.3	0.6	1	0.8	2011	2013	2013	2014	2015	2016	2017	2018	2019	2020	1	1.4	2.2999999999999998	1.8	1.4	0.8	0.4	0.8	2.4	1.3	Ceftazidime	3.2	2.8	2.2999999999999998	2.7	1.9	1.9	2.2000000000000002	1.9	1.6	2	1.3	1.3	2011	2013	2013	2014	2015	2016	2017	2018	2019	2020	5.2	6	6.5	5.5	6.9	5.5	4.5	6.1	4.8	5	Meropenem	2.9	3.1	2.6	2.4	2.2999999999999998	1.7	1.9	2.1	1.8	1.6	1.8	1.3	2011	2013	2013	2014	2015	2016	2017	2018	2019	2020	7.2	6.9	6.3	7.6	5.2	6.8	5.8	4.4000000000000004	8.4	4.5	Ciprofloxacin	3.1	2.9	3	2.9	2.4	2.1	2.1	2	2.2999999999999998	2.1	1.9	1.7	2011	2013	2013	2014	2015	2016	2017	2018	2019	2020	7	9.1	7.9	7.5	6.4	5.8	9	7.1	9.3000000000000007	7.5	Piperacillin-tazobactam	3.3	2.8	2.6	3	2.2000000000000002	2	2.5	1.9	1.9	2.2000000000000002	1.7	1.5	2011	2013	2013	2014	2015	2016	2017	2018	2019	2020	5	8.4	5.2	6.3	7.8	7.6	6	95% CI low	2011	2013	2013	2014	2015	2016	2017	2018	2019	2020	2.2000000000000002	1.9	1.6	2	1.3	1.3	95% CI high	2011	2013	2013	2014	2015	2016	2017	2018	2019	2020	3.2	2.8	2.2999999999999998	2.7	1.9	1.9	95% CI low	2011	2013	2013	2014	2015	2016	2017	2018	2019	2020	0.9	0.6	0.3	0.6	1	0.8	95% CI high	2011	2013	2013	2014	2015	2016	2017	2018	2019	2020	2.6	2.2000000000000002	1.7	2	1.9	2.6	95% CI low	2011	2013	2013	2014	2015	2016	2017	2018	2019	2020	1.9	2.1	1.8	1.6	1.8	1.3	95% CI high	2011	2013	2013	2014	2015	2016	2017	2018	2019	2020	2.9	3.1	2.6	2.4	2.2999999999999998	1.7	95% CI low	2011	2013	2013	2014	2015	2016	2017	2018	2019	2020	2.1	2	2.2999999999999998	2.1	1.9	1.7	95% CI high	2011	2013	2013	2014	2015	2016	2017	2018	2019	2020	3.1	2.9	3	2.9	2.4	2.1	95% CI low	2011	2013	2013	2014	2015	2016	2017	2018	2019	2020	2.5	1.9	1.9	2.2000000000000002	1.7	1.5	95% CI high	2011	2013	2013	2014	2015	2016	2017	2018	2019	2020	3.3	2.8	2.6	3	2.2000000000000002	2	
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Tab 3.17 Acinetobacter blood

		Table 3.17. Antibiotic resistance in Acinetobacter species isolated from blood.  



		Species				Antibiotic		2014				2015				2016				2017				2018				2019				2020

				Sample				n		% R		n		% R		n		% R		n		% R		n		% R		n		% R		n		% R

		Acinetobacter species		Blood		Number of AST-tested isolates		59				84				54				54				55				113				126

						Meropenem				3.4		85		2.4		53		1.9		53		0.0		54		3.7		113		3.5		125		7.2

						Ciprofloxacin						84		4.8		54		5.6		54		0.0		55		7.3		113		8.0		126		7.1

						Trimethoprim-sulfamethoxazole						83		6.0		53		5.7		54		0.0		55		3.6		112		4.5		126		9.5

						Gentamicin						66		3.0		43		7.0		51		0.0		49		6.1		72		6.9		90		11.1
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Blad2

						Antibiotic		2009				2010				2011				2012				2013				2014				2015						2016						2017						2018						2019						2020

		Species		Sample				n		% R		n		% R		n		% R		n		% R		n		% R		n 		% R		
n tested		% R		95% CI		
n tested		% R 		95% CI		
n tested		% R		95% CI		
n tested		% R		95% CI		
n tested		% R		95% CI		
n tested		% R		95% CI

		Pseudomonas aeruginosa		Non-respiratory		Number of AST-tested isolates		3,029				2,219				2,287				1,980				2,383				2,480

						Ceftazidime				3				5				4.6				5.7				5				6		6,694		5.5		(4,9-6,0)		6,197		5.6		(5,1-6,2)		8,766		6		(5,5-6,5)		7,724		4.7		(4,3-5,2)		15,574		4.8		(4,5-5,2)		15,751		4.6		(4.2-4.9)

						Ciprofloxacin				8.1				9.8				9.1				9.9				9.7				8		7,168		7.5		(6,9-8,2)		6,732		8.1		(7,5-8,8)		9,443		11.1		(10,5-11,8)		8,367		10.1		(9,5-10,8)		16,486		10.6		(10,1-11,0)		17,014		10.4		(9.9-10.8)

						Gentamicin				0.7				1.3				1.1				1.3				1.5				2.1		3,967		1.9		(1,5-2,3)		3,488		1.8		(1,4-2,3)		6,039		1.9		(1,6-2,3)		4,530		1.4		(1,1-1,8)		9,143		1.7		(1,4-1,9)		4,440		4.0		(3.4-4.6)

						Imipenem				4				7.7				7.6				8.6				7.8				9.3		5,035		8.5		(7,7-9,3)		4,779		8		(7,3-8,8)		7,368		8.3		(7,7-9,0)		5,978		8.2		(7,6-9,0)		13,817		9.9		(9,4-10,4)		13,576		9.6		(9.1-10.1)

						Meropenem				3.4				5.1				5.1				5.8				4.5				5.3		6,674		5.2		(4,7-5,8)		6,175		5		(4,5-5,5)		8,740		5.1		(4,7-5,6)		7,695		4.6		(4,1-5,1)		15,467		5.2		(4,9-5,6)		15,745		4.6		(4.3-4.9)

						Piperacillin-tazobactam								6.8				6.9				7.1				7.5				6.8		6,694		7		(6,4-7,7)		6,201		6.3		(5,8-7,0)		8,761		7.1		(6,6-7,7)		7,703		5.4		(4,9-6,0)		15,542		6.2		(5,8-6,6)		15,692		6.4		(6.0-6.8)

						Tobramycin				0.1				1				0.9				1				1.1				1.2		3,540		0.9		(0,6-1,2)		3,515		0.7		(0,4-1,0)		4,462		0.6		(0,4-0,8)		3,874		0.8		(0,6-1,1)		7,808		0.7		(0,6-0,9)		9,924		0.8		(0.6-1.0)



























































								Figure 3.34. Antibiotic resistance in P. aeruginosa from non-respiratory isolates 2010-2020. The numbers of AST isolates for all years and antibiotics ranges from 1 980 to 17 014. The exact numbers are given in the attached file.





												2009		2010		2011		2012		2013		2014		2015		2016		2017		2018		2019		2020

										Ceftazidime		3		5		4.6		5.7		5		6		5.5		5.6		6		4.7		4.8		4.6

										Ciprofloxacin		8.1		9.8		9.1		9.9		9.7		8		7.5		8.1		11.1		10.1		10.6		10.4

										Gentamicin		0.7		1.3		1.1		1.3		1.5		2.1		1.9		1.8		1.9		1.4		1.7		4

										Imipenem		4		7.7		7.6		8.6		7.8		9.3		8.5		8		8.3		8.2		9.9		9.6

										Meropenem		3.4		5.1		5.1		5.8		4.5		5.3		5.2		5		5.1		4.6		5.2		4.6

										Piperacillin-tazobactam				6.8		6.9		7.1		7.5		6.8		7		6.3		7.1		5.4		6.2		6.4

										Tobramycin		0.1		1		0.9		1		1.1		1.2		0.9		0.7		0.6		0.8		0.7		0.8

										Number of AST-tested isolates		3029		2219		2287		1980		2383		2480

																								7,168		6,732		9,443		8367		16,486		17,014



										Ceftazidime		Ceftazidime		Ciprofloxacin		Ciprofloxacin		Gentamicin		Gentamicin		Imipenem		Imipenem		Meropenem		Meropenem		Piperacillin-tazobactam		Piperacillin-tazobactam		Tobramycin		Tobramycin

										felstapel låg		felstapel hög		felstapel låg		felstapel hög		felstapel låg		felstapel hög		felstapel låg		felstapel hög		felstapel låg		felstapel hög		felstapel låg		felstapel hög		felstapel låg		felstapel hög

								2009

								2010

								2011

								2012

								2013

								2014

								2015		0.6		0.5		0.6		0.7		0.4		0.4		0.8		0.8		0.5		0.6		0.6		0.7		0.3		0.3

								2016		0.5		0.6		0.6		0.7		0.4		0.5		0.7		0.8		0.5		0.5		0.5		0.7		0.3		0.3

								2017		0.5		0.5		0.6		0.7		0.3		0.4		0.6		0.7		0.4		0.5		0.5		0.6		0.2		0.2

								2018		0.4		0.5		0.6		0.7		0.3		0.4		0.6		0.8		0.5		0.5		0.5		0.6		0.2		0.3

								2019		0.3		0.4		0.5		0.4		0.3		0.2		0.5		0.5		0.3		0.4		0.4		0.4		0.1		0.2

								2020		0.4		0.3		0.5		0.4		0.6		0.6		0.5		0.5		0.3		0.3		0.4		0.4		0.2		0.2



Ceftazidime	0.5	0.6	0.5	0.5	0.4	0.3	0.6	0.5	0.5	0.4	0.3	0.4	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	4.5999999999999996	5.7	5	6	5.5	5.6	6	4.7	4.8157185052009766	4.5999999999999996	Ciprofloxacin	0.7	0.7	0.7	0.7	0.4	0.4	0.6	0.6	0.6	0.6	0.5	0.5	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	9.1	9.9	9.6999999999999993	8	7.5	8.1	11.1	10.1	10.560475555016376	10.4	Gentamicin	0.4	0.5	0.4	0.4	0.2	0.6	0.4	0.4	0.3	0.3	0.3	0.6	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	1.1000000000000001	1.3	1.5	2.1	1.9	1.8	1.9	1.4	1.6624740238433775	4	Imipenem	0.8	0.8	0.7	0.8	0.5	0.5	0.8	0.7	0.6	0.6	0.5	0.5	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	7.6	8.6	7.8	9.3000000000000007	8.5	8	8.3000000000000007	8.1999999999999993	9.8718969385539541	9.6	Meropenem	0.6	0.5	0.5	0.5	0.4	0.3	0.5	0.5	0.4	0.5	0.3	0.3	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	5.0999999999999996	5.8	4.5	5.3	5.2	5	5.0999999999999996	4.5999999999999996	5.1916984547746816	4.5999999999999996	Piperacillin-tazobactam	0.7	0.7	0.6	0.6	0.4	0.4	0.6	0.5	0.5	0.5	0.4	0.4	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	6.9	7.1	7.5	6.8	7	6.3	7.1	5.4	6.2154162913395963	6.4	Tobramycin	0.3	0.3	0.2	0.3	0.2	0.2	0.3	0.3	0.2	0.2	0.1	0.2	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	0.9	1	1.1000000000000001	1.2	0.9	0.7	0.6	0.8	0.73002049180327877	0.8	









heleneriksson
File Attachment
Figure 3.34.xlsx


Table 3.18

		Table 3.18 Antibiotic resistance in S. pyogenes isolated from blood 2020.



		Antibiotic		Blood isolates, % R (n=298)

		Penicillin G		0.0

		Erythromycin		3.4

		Clindamycin		3.4

		Tetracycline		7.8

		Trimethoprim-sulphamethoxazole		4.7
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Figure 3.35. Antibiotic resistance in S. pyogenes isolated from blood
during the years 2012-2020. The numbers of AST isolates for all years
and antibiotics ranges from 103 to 539. The exact numbers are given
in the attached file.
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Comments

Invasive cases of S. pyogenes are notifiable according to the
Communicable Disease Act and in 2020 a total of 376 cases
were reported. This is a decrease with 51% compared with
previous year (n=768) and in line with most respiratory infec-
tions during the COVID-19 pandemic. AST results from
298 isolates were available from Svebar (Table 3.18). Some
laboratories did not test susceptibility for trimethoprim-
sulphamethoxazole and tetracycline. Resistance to both eryth-
romycin and clindamycin remained stable (Figure 3.35).

Streptococcus agalactiae, from blood cultures

Results from 2020

g Table 3.19. Proportion of resistant S. agalactiae isolated from blood 2020.

Antibiotic Blood isolates, % R
(n=531)
Penicillin G 0.0
Erythromycin 12.0
Clindamycin 12.9

Figure 3.36. Antibiotic resistance in S. agalactiae (GBS) from blood-
during the years 2011-2020. The numbers of AST isolates for all years
and antibiotics ranges from 184 to 531.The exact numbers are given
in the attached file.
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Comments

S. agalactiae is not included in the Communicable Disease
Act. It is an important pathogen in the context of pregnancy
and child birth and can cause serious infections among others
as well, mainly elderly with predisposing disease. Resistance
to erythromycin and clindamycinis is now approximately 12 %
and 13% (Table 3.19 and Figure 3.36).

Shigellaspecies

Mandatory reporting of Shigella

A total of 161 cases with shigellosis were notified in 2020,
as compared to 524 cases in 2019. The decrease in noti-
fied cases is a result of the pandemic and, most likely, the
change in international travel. The number of cases have
otherwise increased during the previous years before 2020,
partly explained by a shift in the microbiological method of
detection used, where nucleic acid amplification tests are
more utilised.

In almost three quarters of all cases the infection was
acquired abroad. Species identification were available for 98
of the cases. S. flexneri were identified in 52% of the isolats,
followed by S. sonnei (42%). S. boydii and S. dysenteriae were
reported in three or less cases.

In 2020, 12 cases with Shigella were also mandatory noti-
fied as ESBL-producing Enterobacterales (previously Entero-
bacteriaceae). All six cases with known ESBL-type had ESBL,,.

No cases with Shigella carrying ESBL have been reported.

CARBA

Figure 3.37. Antibiotic resistance in Shigella spp. from faecal samples
2017-2020. The numbers of AST isolates for all years and antibiotics
;ﬁgges from 40 to 242. The exact numbers are given in the attached
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Fig. 3.35.

								2012				2013				2014						2015						2016						2017						2018						2019						2020

		Species		Sample 		Antibiotic		n tested		% R		n tested		% R		n tested		% R		n tested		% R		95% CI		n tested		% R		95% CI		n tested		% R				n tested		% R		95% CI		n tested		% R		95% CI		n tested		% R		95% CI

		Streptococcus pyogenes		Blood		Erythromycin		282		1.8		456		2.2		365		2.7		235		3.4		(1.7-6.6)		266		2.6		(1.3-5.3)		337		3.2		(1.8-5.7)		343		4.2		(0.0-1.1)		539		3.7		(2.4-5.7)		298		3.4		(1,8-6,1)		Erythromycin

						Clindamycin		272		2.6		419		2.1		348		2.3		233		3.0		(1.5-6.1)		270		3		(1.5-5.7)		336		1.5		(0.6-3.4)		344		3.2		(0.0-1.1)		536		3		(1.8-4.8)		298		3.4		(1,8-6,1)		Clindamycin

						Tetracycline		177		11.9		286		7.3		221		9.0		154		7.1		(4.0-12.3)		153		9.2		(5.5-14.8)		195		8.7		(5.5-13.5)		175		6.9		(4.0-11.6)		125		6.4		(3.3-12.1)		103		7.8		(4,0-14,6)		Tetracycline

						Trimetoprim-sulphamethoxazole		230		6.5		389		3.3		312		4.5		135		1.5		(0.4-5.2)		155		2.6		(1.0-6.4)		201		9.5		(6.1-14.3)		165		6.1		(3.3-10.8)		338		3.8		(2.3-6.5)		214		4.7		(2,6-8,4)		Trimetoprim-sulphamethoxazole

						Penicillin G														170		0.0		(0.0-2.2)		183		0.0		(0.0-2.1)		232		0.0		(0.0-1.6)		347		0.0		(0.0-1.1)		539		0.0		(0.0-0.7)		298		0.0		(0,0-1,3)		Penicillin G



																								Figure 3.35. Antibiotic resistance in S. pyogenes isolated from blood during the years 2012-2020. The numbers of AST isolates for all years and antibiotics ranges from 103 to 539. The exact numbers are given in the attached file.

						Number of AST-tested isolates		Erythromycin		Clindamycin		Tetracycline		Trimethoprim-sulphamethoxazole		Penicillin G

				2012		282		1.8		2.6		11.9		6.5

				2013		456		2.2		2.1		7.3		3.3

				2014		365		2.7		2.3		9		4.5

				2015		235		3.4		3.0		7.1		1.5		0

				2016		270		2.6		3.0		9.2		2.6		0

				2017		337		3.2		1.5		8.7		9.5		0

				2018		344		4.1		3.2		6.9		6.1		0

				2019		539		3.7		3.0		6.4		3.8		0

				2020		298		3.4		3.4		7.8		4.7		0

						2012		2013		2014		2015		2016		2017		2018		2019		2020

				Erythromycin

				95% CI low 								1.7		1.3		1.5		0		1.3		1.6

				95% CI high								3.2		2.7		2.4		1.1		2		2.7

				Clindamycin

				95% CI low 								1.5		1.5		0.9		0		1.2		1.6

				95% CI high						 		3.1		2.7		1.9		1.1		1.8		2.7

				Tetracycline

				95% CI low 								3.1		3.7		3.2		2.9		3.1		3.8

				95% CI high								5.2		5.6		4.8		4.7		5.7		6.8

				Trimethoprim-sulphamethoxazole																										    

				95% CI low 								1.1		1.6		3.4		2.8		1.5		2.1

				95% CI high								3.7		3.8		4.8		4.7		2.7		3.7



Erythromycin	3.2	2.7	2.4	1.1000000000000001	2	2.7	1.7	1.3	1.5	0	1.3	1.6	2012	2013	2014	2015	2016	2017	2018	2019	2020	1.8	2.2000000000000002	2.7	3.4	2.6	3.2	4.0999999999999996	3.7	3.4	Clindamycin	0	3.1	2.7	1.9	1.1000000000000001	1.8	2.7	1.5	1.5	0.9	0	1.2	1.6	2012	2013	2014	2015	2016	2017	2018	2019	2020	2.6	2.1	2.2999999999999998	3	3	1.5	3.2	3	3.4	Tetracycline	5.2	5.6	4.8	4.7	5.7	6.8	3.1	3.7	3.2	2.9	3.1	3.8	2012	2013	2014	2015	2016	2017	2018	2019	2020	11.9	7.3	9	7.1	9.1999999999999993	8.6999999999999993	6.9	6.4	7.8	Trimethoprim-sulphamethoxazole	3.7	3.8	4.8	4.7	2.7	3.7	1.1000000000000001	1.6	3.4	2.8	1.5	2.1	2012	2013	2014	2015	2016	2017	2018	2019	2020	6.5	3.3	4.5	1.5	2.6	9.5	6.1	3.8	4.7	Penicillin G	2012	2013	2014	2015	2016	2017	2018	2019	2020	0	0	0	0	0	0	Number of AST-tested isolates	2012	2013	2014	2015	2016	2017	2018	2019	2020	282	456	365	235	270	337	344	539	298	
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Table 3.19.

		Table 3.19 Proportion of resistant S. agalactiae isolated from blood 2020.



		Antibiotic		Blood isolates, % R (n=531)

		Penicillin G 		0.0

		Erythromycin		12.0

		Clindamycin		12.9
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Figure 3.36

								2010  (n=12.296)				2011  (n=16.969)				2012  (n=18.117)				2013 (n=18.367)				2014 (n=12.609)						2015						2016						2017						2018						2019						2020

		Species		Sample		Antibiotic		n (% of tot)		% R		n (% of tot)		% R		n (% of tot)		% R		n (% of tot)		% R		n (% of tot)
n tested		% Ra		
n tested		% Ra		95% CI		
n tested		% Ra		95% CI		
n tested		% Ra		95% CI		
n tested		% Ra		95% CI		
n tested		% Ra		95% CI		
n tested		% Ra		95% CI

		Streptococcus agalactiae: n (% of total)		Blood				166 (1.4)				206 (1.2)				197 (1.1)				205 (1.1)				184 (1.5)				236						256						336						313						491						531

						Erythromycin				7.8				6.8				13.2				12.7		184		13.6		235		9.4		(6.3-13.8)		256		13.3		(9.7-18.0)		336		11.0		(8.1-14.8)		310		19.7		(15.6-24.5)		441		10.1		(7.8-13.1)		526		12.0		(9,5-15,0)		Erythromycin

						Clindamycin				5.4				5.8				13.7				9.3		158		10.1		235		12.3		(8.7-17.2)		255		12.9		(9.4-17.6)		334		12.0		(8.9-15.9)		311		19.3		(15.3-24.0)		444		9.6		(7.3-12.5)		526		12.9		(10,3-16,1)		Clindamycin

						Penicillin G																						236		0				252		0				323		0				313		0				491		0				531		0				Penicillin G

		aFrom 2014 the resistance is expressed as % of isolates tested

								Number of AST-tested isolates		Erythromycin		Clindamycin		Penicillin G

						2010		166		7.8		5.4														Figure 3.36. Antibiotic resistance in S. agalactiae (GBS) from blood- during the years 2011-2020. The numbers of AST isolates for all years and antibiotics ranges from 184 to 531.The exact numbers are given in the attached file. 

						2011		206		6.8		5.8

						2012		197		13.2		13.7

						2013		205		12.7		9.3

						2014		184		13.6		10.1

						2015		235		9.4		12.3		0

						2016		256		13.3		12.9		0

						2017		336		11		12		0

						2018		311		19.7		19.3		0

						2019		444		10.1		9.6		0

						2020		531		12.0		12.9		0



				2010		2011		2012		2013		2014		2015		2016		2017		2018		2019		2020

		Erythromycin

		95% CI low 												3.1		3.6		2.9		4.1		2.3		2.5

		95% CI high												4.4		4.7		3.8		4.8		3		3

		Clindamycin

		95% CI low 												3.6		3.5		3.1		4		2.3		2.6

		95% CI high												4.9		4.7		3.9		4.7		2.9		3.2



Erythromycin	4.4000000000000004	4.7	3.8	4.8	3	3	3.1	3.6	2.9	4.0999999999999996	2.2999999999999998	2.5	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	6.8	13.2	12.7	13.6	9.4	13.3	11	19.7	10.1	12	Clindamycin	4.9000000000000004	4.7	3.9	4.7	2.9	3.2	3.6	3.5	3.1	4	2.2999999999999998	2.6	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	5.8	13.7	9.3000000000000007	10.1	12.3	12.9	12	19.3	9.6	12.9	Penicillin G	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	0	0	0	0	0	0	Number of AST-tested isolates	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	206	197	205	184	235	256	336	311	444	531	
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		Species		Sample 		Antibiotic		2017						2018						2019						2020

								
n tested		% R		95% CI		
n tested		% R		95% CI		
n tested		% R		95% CI		
n tested		% R		95% CI

		Shigella spp.		Faeces		Ciprofloxacin		111		11.7		(7.0-19.0)		174		25.3		(19.4-32.2)		242		14.5		(10.6-19.4)		63		22.2		(13.7-33.9)

						Trimetoprim-sulphamethoxazole		111		76.6		(67.9-83.5)		179		80.4		(74.0-85.6)		240		71.7		(65.7-77.0)		63		73		(61.0-82.4)

						Cefotaxime		112		14.3		(9.0-22.0)		173		25.4		(19.5-32.4)		235		19.1		(14.6-24.7)		62		11.3		(5.6-21.5)

						Ceftazidime		112		2.7		(0.9-7.6)		173		3.5		(1.6-7.4)		234		3.4		(1.7-6.6)		61		3.3		(0.9-11.2)

						Meropenem		93		0		(0.0-4.0)		145		0		(0.0-2.6)		204		0		(0.0-1.8)		55		0		(0.0-6.5)

						Azithromycin		78		12.8		(7.1-22.0)		107		15		(9.4-22.9)		168		7.1		(4.1-12.1)		52		17.3		(9.4-29.7)

						Piperacillin-tazobactam		74		0		(0.0-4.9)		102		0		(0.0-3.6)		152		0		(0.0-2.5)		40		2.5		(0.4-12.9)







































								Figure 3.37. Antibiotic resistance in Shigella spp. from faecal samples 2017-2020. The numbers of AST isolates for all years and antibiotics ranges from 40 to 242. The exact numbers are given in the attached file.



















														2017		2018		2019		2020

												Azithromycin		12.8		15		7.1		17.3

												Cefotaxime		14.3		25.4		19.1		11.3

												Ceftazidime		2.7		3.5		3.4		3.3

												Ciprofloxacin		11.7		25.3		14.5		22.2

												Meropenem		0		0		0		0

												Piperacillin-tazobactam		0		0		0		2.5

												Trimetoprim-sulphamethoxazole		76.6		80.4		71.7		73

														2017		2017		2018		2018		2019		2019		2020		2020

														felstapel låg		felstapel hög		felstapel låg		felstapel hög		felstapel låg		felstapel hög		felstapel låg		felstapel hög

												Azithromycin		5.7		9.2		5.6		7.9		3		5		7.9		12.4

												Cefotaxime		5.3		7.7		5.9		7		4.5		5.6		5.7		10.2

												Ceftazidime		1.8		4.9		1.9		3.9		1.7		3.2		2.4		7.9

												Ciprofloxacin		4.7		7.3		5.9		6.9		3.9		4.9		8.5		11.7

												Meropenem		0		4		0		2.6		0		1.8		0		6.5

												Piperacillin-tazobactam		0		4.9		0		3.6		0		2.5		2.1		10.4

												Trimetoprim-sulphamethoxazole		8.7		6.9		6.4		5.2		6		5.3		12		9.4



Rubrik



2017	9.1999999999999993	7.7	4.9000000000000004	7.3	4	4.9000000000000004	6.9	5.7	5.3	1.8	4.7	0	0	8.6999999999999993	Azithromycin	Cefotaxime	Ceftazidime	Ciprofloxacin	Meropenem	Piperacillin-tazobactam	Trimetoprim-sulphamethoxazole	12.8	14.3	2.7	11.7	0	0	76.599999999999994	2018	7.9	7	3.9	6.9	2.6	3.6	5.2	5.6	5.9	1.9	5.9	0	0	6.4	Azithromycin	Cefotaxime	Ceftazidime	Ciprofloxacin	Meropenem	Piperacillin-tazobactam	Trimetoprim-sulphamethoxazole	15	25.4	3.5	25.3	0	0	80.400000000000006	2019	5	5.6	3.2	4.9000000000000004	1.8	2.5	5.3	3	4.5	1.7	3.9	0	0	6	Azithromycin	Cefotaxime	Ceftazidime	Ciprofloxacin	Meropenem	Piperacillin-tazobactam	Trimetoprim-sulphamethoxazole	7.1	19.100000000000001	3.4	14.5	0	0	71.7	2020	12.4	10.199999999999999	7.9	11.7	6.5	10.4	9.4	7.9	5.7	2.4	8.5	0	2.1	12	Azithromycin	Cefotaxime	Ceftazidime	Ciprofloxacin	Meropenem	Piperacillin-tazobactam	Trimetoprim-sulphamethoxazole	17.3	11.3	3.3	22.2	0	2.5	73	Antibiotic
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Shigella spp., from faecal samples

In 2020, 67 isolates of Shigella were reported and AST results
were available from 63 isolates. The majority of isolates were
S. flexneri and S. sonnei, with 45 % and 44%, of isolates respec-
tively. S. boydii and S. dysenteriae were reported for a few iso-
lates. None of the isolates were carbapenem resistant (Figure
3.37). The difference in resistance to cefotaxime (11%) and
ceftazidime (3 %) indicates carriage of ESBL,.

Comments

In 2020, very few isolates with an AST were available for
analysis. Hence, results should be interpreted with some cau-
tion. According to the mandatory reporting of shigellosis
three out of four cases in 2020 were acquired abroad.

Mycobacterium tuberculosis, mandatory reporting

During 2020 a total of 335 cases of tuberculosis (TB) were
reported compared to 491 cases during 2019 which is a
decrease of 32%. Out of the 335 cases 7 were already on TB
treatment when arriving in Sweden.

The number and proportion of culture confirmed cases
were 264 (79%) compared to 396 (81%) in 2019. Myco-
bacterium bovis was identified in six cases, Mycobacterium
africanum in three cases and Mycobacterium tuberculosis in 255
cases. The proportions of cases diagnosed with MDR-TB was
2.4% (6/255) compared to 1.8% (7/388) in 2019. None of
the MDR-cases was classified as XDR-TB.

Isolates of M. tuberculosis resistant to at least one of the four
first line drugs (isoniazid, rifampicin, ethambutol or pyrazina-
mid) were identified in 28 patients corresponding to 11% of the
255 with culture confirmed M. tuberculosis, see Figure 3.38. As
always the most common resistance found was against isoniazid.

Among the cases born in Sweden one of 35 with culture
confirmed diagnosis had multidrug resistant TB and two had
TB monoresistant to isoniazid.

Of all the TB cases reported in Sweden 2020, 87% were
born in another country. In total 220 in this group had a cul-
ture confirmed infection with M. tuberculosis and 25 (11%)
had some kind of resistance out of which five had MDR-TB.

Genetic typing of TB isolates has been performed in Sweden
since the late 1990%. This is done to identify clusters of
cases as clustering indicates possible recent transmission and
helps to identify missed opportunities of infection control.
Of all the cases 17% (58/335) were considered as infected
in Sweden and of 262 (including M. africanum and M. bovis)
cases analysed with whole genome sequencing 83% were
unique isolates not belonging to any cluster.

The number of reported cases of TB has decreased con-
siderably during 2020 which in part can be attributed to the
COVID-19 pandemic. As the majority of cases in Sweden
are diagnosed in migrants from high burden countries, the
reduced migration during the pandemic affects the number.

Overall the number of cases reported and the proportion
of patients with M. ruberculosis resistant against any antibiot-
ics including the proportion of MDR-TB has been decreas-
ing for some years now.

Neisseria gonorrhoeae, mandatory reporting

Gonorrhoea is a notifiable infection and in 2020, 2 689 cases
(26 cases per 100 000 inhabitants) of gonococcal infections
were reported to the Public Health Agency of Sweden. This
is a decrease with approximately 17% compared to 2019 (3
244 cases), however, the decreased gonorrhoea incidence in
2020 was most likely significantly affected by the COVID-
19 pandemic, i.e. the impact of social and physical distanc-
ing, travel restrictions, and decreased diagnostic testing.
From 2009 to 2019, the gonorrhoea incidence increased by
a mean of 15% each year. Most of the gonorrhoea cases in
2020 were identified in the three largest counties of Sweden:
the cities Stockholm, Géteborg, and Malmo. Clinical iso-
lates are in the present report described from the Swedish
Reference Laboratory for Sexually Transmitted Infections
(an external body of the Public Health Agency of Sweden),
Department of Laboratory Medicine, Clinical Microbiology,
Orebro University Hospital, Orebro; Department of Clinical
Bacteriology, The Sahlgrenska Academy at University of
Gothenburg, Géteborg, and Department of Clinical Micro-
biology, Karolinska University Hospital, Stockholm. In 2020,

g Figure 3.38. Drug resistance and number of culture confirmed M. tuberculosis in Sweden 2011-2020.
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				2011		2012		2013		2014		2015		2016		2017		2018		2019		2020

		Culture confirmed M. tub		473		498		522		522		687		591		419		404		388		255

		Any resistance		0.15		0.12		0.11		0.12		0.16		0.13		0.12		0.16		0.12		0.11

		Isoniazid		0.12		0.10		0.08		0.10		0.12		0.11		0.10		0.15		0.10		0.10

		Rifampicin		0.04		0.03		0.02		0.03		0.04		0.04		0.03		0.03		0.03		0.02

		Ethambutol		0.02		0.02		0.02		0.03		0.03		0.02		0.01		0.02		0.01		0.02

		Pyrazinamid		0.06		0.05		0.03		0.04		0.03		0.04		0.02		0.04		0.03		0.03

		MDR		0.04		0.02		0.01		0.03		0.03		0.03		0.03		0.03		0.02		0.02

		XDR		0.00		0.00		0.00		0.00		0.00		0.01		0.00		0.00		0.00		0.00

				2011		2012		2013		2014		2015		2016		2017		2018		2019		2020

		Culture confirmed M. tuberculosis		473		498		522		522		687		591		419		404		388		255

		Any resistance		15.4334038055		12.0481927711		11.1111111111		12.4521072797		16.1572052402		12.5211505922		11.9047619048		16.3366336634		12.3711340206		11

		Isoniazid		12.0507399577		9.8393574297		8.4291187739		9.7701149425		12.3726346434		11.1675126904		10.2625298329		15.099009901		10.3092783505		9.8

		Rifampicin		4.0169133192		3.0120481928		1.9157088123		3.4482758621		3.7845705968		4.2301184433		2.8571428571		3.2178217822		2.5773195876		2.4

		Ethambutol		2.1141649049		2.4096385542		1.5325670498		2.8735632184		2.9112081514		2.3688663283		1.1904761905		1.9801980198		0.5154639175		1.6

		Pyrazinamid		5.7082452431		4.6184738956		2.6819923372		4.4061302682		3.4934497817		3.5532994924		2.380952381		4.2079207921		3.3505154639		3.1

		MDR		3.5940803383		2.4096385542		1.1494252874		2.8735632184		3.056768559		3.0456852792		2.619047619		3.2178217822		1.8041237113		2.4

		XDR		0		0.4016064257		0.3831417625		0		0.1455604076		0.6768189509		0		0		0		0











														Figure 3.38. Drug resistance and number of culture confirmed M. tuberculosis in Sweden 2011 – 2020.



Any resistance	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	15.433403805496829	12.048192771084338	11.111111111111111	12.452107279693486	16.157205240174672	12.521150592216582	11.904761904761903	16.336633663366339	12.371134020618557	11	Isoniazid	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	12.050739957716702	9.8393574297188753	8.4291187739463602	9.7701149425287355	12.372634643377003	11.167512690355331	10.262529832935559	15.099009900990099	10.309278350515463	9.8000000000000007	Rifampicin	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	4.0169133192388999	3.0120481927710845	1.9157088122605364	3.4482758620689653	3.7845705967976713	4.230118443316413	2.8571428571428572	3.217821782178218	2.5773195876288657	2.4	Ethambutol	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2.1141649048625792	2.4096385542168677	1.5325670498084289	2.8735632183908044	2.9112081513828238	2.3688663282571913	1.1904761904761905	1.9801980198019802	0.51546391752577314	1.6	Pyrazinamid	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	5.7082452431289639	4.618473895582329	2.6819923371647509	4.4061302681992336	3.4934497816593884	3.5532994923857872	2.3809523809523809	4.2079207920792081	3.3505154639175259	3.1	MDR	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	3.5940803382663846	2.4096385542168677	1.1494252873563218	2.8735632183908044	3.0567685589519651	3.0456852791878175	2.6190476190476191	3.217821782178218	1.804123711340206	2.4	XDR	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	0	0.40160642570281119	0.38314176245210724	0	0.14556040756914121	0.67681895093062605	0	0	0	0	Culture confirmed M. tuberculosis	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	473	498	522	522	687	591	419	404	388	255	



Blad1





heleneriksson
File Attachment
Figure 3.38.xlsx


1713 clinical N. gonorrhoeae isolates (multiple isolates from
some patients) were fully characterised at the Swedish
Reference Laboratory for Sexually Transmitted Infections.

Antimicrobial susceptibility testing was performed accord-
ing to standardized and quality assured methodology using
Etest for MIC determination of ceftriaxone, cefixime, azithro-
mycin, spectinomycin, and ciprofloxacin. The used clini-
cal resistance breakpoints have been determined by The
European Committee on Antimicrobial Susceptibility Testing
(EUCAST). Since January 2019, EUCAST does not state
any clinical resistance breakpoint for azithromycin and in
this report the Epidemiological Cutoff (ECOFF), distin-
guishing strains with azithromycin resistance mechanisms, is
instead used for azithromycin.

In Table 3.20, the antibiotic resistance in clinical gono-
coccal isolates cultured in 2020 are compared with those
from 2011 to 2019. Briefly, the level of resistance to cip-
rofloxacin, which previously was used as first-line treat-
ment for gonorrhoea, remains very high, i.e. 58% in 2020.
The proportion of isolates above the azithromycin ECOFF
was 19%, which represents a substantial increase since
2019 (12%). However, this increase was due to the higher
level of azithromycin resistance among gonococcal isolates
in Stockholm (23% resistance), which was not included
in the 2019 report, compared to isolates at the Reference
Laboratory in Orebro and Géteborg (12% resistance). The
resistance to cefixime slightly increased from approximately
1% (observed from 2016 to 2019) to around 2%. As in 2015-
2019 no resistance to ceftriaxone was identified in 2020. This
is exceedingly promising because ceftriaxone is the last remain-
ing option for empirical antimicrobial monotherapy of gon-
orrhoea. Similar decreases in the resistance to the extended-
spectrum cephalosporins (ceftriaxone and cefixime) have been
reported in several additional European countries. The rea-
sons for this decline are likely complex, however, most likely
the European recommendations to use ceftriaxone (500-
1 000 mg) plus azithromycin (2 g) OR ceftriaxone 1 000 mg
monotherapy in the empiric first-line treatment of gonor-
rhoea have been effective to eradicate cefixime and ceftri-
axone resistant gonococcal strains that have been spreading

SWEDRES|SVARM 2020

internationally. No gonococcal isolates resistant to spectino-
mycin have yet been detected in Sweden. However, the avail-
ability of spectinomycin can be limited (in Sweden as in most
countries globally), and it is not suitable as monotherapy for
pharyngeal gonorrhoea.

Neisseria meningitidis, mandatory reporting

Invasive meningococcal disease is a notifiable disease, and in
2020 a total of 28 cases (0.3 cases per 100 000 inhabitants) of
the disease were reported, which is a decrease with approxi-
mately 58% compared to 2019 (66 cases). In total, 23 clinical
invasive isolates from blood, cerebrospinal fluid and/or joint
fluid (one isolate per patient) were analysed at the Swedish
National Reference Laboratory for Neisseria meningitidis
(an external body of the Public Health Agency of Sweden),
Department of Laboratory Medicine, Clinical Microbiology,
Orebro University Hospital. The pronounced decrease in
incidence of invasive meningococcal disease 2020 is most
likely associated with the COVID-19 pandemic restrictions,
e.g. social distancing and travel restrictions.

Antimicrobial susceptibility testing was performed accord-
ing to standardized and quality assured methodology using
Etest for determination of MIC values for penicillin G, cefo-
taxime, meropenem, chloramphenicol, ciprofloxacin and
rifampicin. The used clinical resistance breakpoints have been
determined by The European Committee on Antimicrobial
Susceptibility Testing (EUCAST). Production of f-lactamase
was examined by nitrocefin discs.

Five (22%) isolates had an intermediate susceptibility
to penicillin G (MIC>0.064 mg/L). All isolates (100%)
were susceptible to cefotaxime (MIC values of 0.002-0.008
mg/L), meropenem (MICs: 0.004-0.032 mg/L), chlorampheni-
col (MICs: 0.5-2 mg/L), ciprofloxacin (0.002-0.008 mg/L),
and rifampicin (MICs: 0.002-0.25 mg/L). None of the iso-
lates obtained in 2020 produced p-lactamase, and in fact no
p-lactamase-producing meningococcal isolate has ever been
identified in Sweden.

g Table 3.20. Antibiotic resistance rates (%) of Swedish clinical Neisseria gonorrhoeae isolates 2011-2020.

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

(n=805) (n=877) (n=967) (n=384) (n=462) (n=601) (n=528) (n=580) (n=1035) (n=1713)
Cefixime 8 10 4 2 2 1 1(0.6) 1(1.2) 1(0.8) 2°
Ceftriaxone 2 1 <1(0.3) <1(0.3) 0 0 0 0 0 0
Azithromycin 11 10 13 9 10 3 5) 52 122 192
Ciprofloxacin 55) 62 B8 60 53 53 47 57 60 58
Spectinomycin 0 0 0 0 0 0 0 0 0 0°

2Using EUCAST ECOFF of 1 mg/L to distinguish isolates with azithromycin resistance mechanisms. *1 519 isolates examined
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		Table 3.20. Antibiotic resistance rates (%) of Swedish clinical Neisseria gonorrhoeae isolates 2011-2020. 

						2011		2012		2013		2014		2015		2016		2017		2018		2019		2020

						(n=805)		(n=877)		(n=967)		(n=384)		(n=462)		(n=601)		(n=528)		(n=580)		(n=1 035)		(n=1 713)

				Cefixime 		8		10		4		2		2		1		1 (0.6)		1 (1.2)		1 (0.8)		2b

				Ceftriaxone		2		1		<1 (0.3)		<1 (0.3)		0		0		0		0		0		0

				Azithromycin		11		10		13		9		10		3		5		5a		12a		19a

				Ciprofloxacin 		55		62		53		60		53		53		47		57		60		58

				Spectinomycin 		0		0		0		0		0		0		0		0		0		0b

				aUsing EUCAST ECOFF of 1 mg/L to distinguish isolates with azithromycin resistance mechanisms.

				b1 519 isolates examined
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Clostridioides difficile

Incidence of CDI

In 2020, 6 036 new CDI cases were reported correspond-
ing to an incidence of 60 cases per 100 000 inhabitants (cor-
rected for region Jonkoping). The laboratory in Jonkoping
made several changes to the diagnostics for C. difficile during
the year, which is why data are missing for this region in the
national statistics. As in previous years, there are major dif-
ferences between regions (spread 32-106 cases per 100 000
inhabitants; Figure 3.39). The incidence has decreased by 9%
between 2016 and 2020.

The ribotype distribution changed in 2020, with ribotype
001 accounting for 9.4% of typed isolates whereas in previ-
ous years ribotype 014 has been the most prevalent. An in
depth analysis of isolates of ribotype 001 was performed by
whole genome sequencing and the results showed that the
increase of prevalence of ribotype 001 was not due to local
or nation wide outbreaks. The diversity of ribotype was also
reduced compared to previous years, this could be caused by
fewer laboratories sending isolates for typing. The 20 most
common ribotypes accounted for 78% of typed isolates com-
pared to 72 to 73% for the years 2018-2019.

Since the resistance situation has been stable in recent
years, no testing of isolates for antibiotic susceptibility was
done in 2020.

Figure 3.39. The incidence of new cases with C. difficile (cases/

100 000 inhabitants) by region in 2020 and average for the years
2017-2019. The regions are ranked from lowest to highest incidence
in 2020. A case is considered new if at least eight weeks have elapsed
since the previous positive test, otherwise it is counted as an ongoing
iliness episode or recurrence.
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Zoonotic pathogens:
Campylobacterand Salmonella

Mandatory reporting of Campylobacter

A total of 3 434 cases were reported in 2020, half as many
reported cases as in 2019. The decrease in number of reported
cases is a result of the COVID-19 pandemic and, most likely,
the decrease in international travel. Twenty-six percent of
cases were considered to be infected abroad, as compared
to 55% in 2019. In the national surveillance program, iso-
lates f