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This report conlains the collective views of an Inlernational
group of experls and does nol necessarlly represen! Lhe decisions
or the stated policy of the World Health Organization
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In a report ! to the Twenty-cighth World Health Assembly in 1975,
the Director-General reviewed the main drug problems facing the
developing countrics and outlined possible new drug policies. The
Director-General also referred to the experience gained in some coun-
tries where schemes of basic or essential drugs had been implemented.
Such schemes were intended to extend the accessibility of the most
necessary drugs to those populations whose basic health needs could
not be met by the existing supply system. The Director-General pointed
out that the selection of these essential drugs would depend on the
health needs and on the structure and development of health services
of each country, and that lists of essential drugs should be drawn up
locally, and periodically updated, with the advice of experts in public
health, medicine, pharmacology, pharmacy and drug management. He
also considered that adequate information on the properties, indications
and use of the drugs listed should be provided. By resolution WHA28.66,
the Health Assembly requested the Director-General to implement the
proposals contained in his report and, in particular, to advise Member
States on the selection and procurement, at reasonable cost, of essential
drugs of established quality corresponding to their natiomal health
needs.

19717

World Health Organization Geneva 1977

Complemenitary
Antibacterial drugs
ampicillin (1) amikacin (1, 4, 10)
benzathine benzylpenicillin (5) doxycycline (6, 5)
benzylpenicillin procaine benzyl-

penicillin (7)

chloramphenicol (7) sulfadiazine (7, 8)
cloxacillin (penicillinase-resistant, 1)
erythromycin

gentamicin (4)
phenoxymethylpenicillin
salazosulfapyridine

sulfadimidine (1)
sulfamethoxazole + trimethoprim
tetracychine (1, 4)
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Not all antibiotics are equal

But how can this be communicated to
effrectively to the different stakeholders?

* Some antibiotics select more easily for
antimicrobial resistance

* E.g. fluoroquinolones, cephalosporins

2. Adverse effects on the
patient's commensal
microbiota

1. Short-term benefits
for the patient

3. Adverse effects on bacterial

ecology through the selection
of multi-resistant bacteria

Brown et al. Antimicrob Agents Chemother. 2013 May;57(5):2326-32.
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AWaRe: A new way of looking
at antibiotic consumption

The Selection and Use
of Essential Medicines

e 2017 revision of the WHO EML/c antibiotic list

* reviews of antibiotic use for priority infection
syndromes in adults and children

* conducted by McMaster University, Canada, and
groups within WHO

e Goal: defining 15t and 2" choice antibiotics for the
priority infection syndromes prioritize these over and
above other antibiotics

* Narrower “spectrum”
* Lesser chance of “driving resistance”
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Antibiotics are categorized into three groups

Last-resort options
against MDRO

Reserve

Higher “resistance
potential”

1st ord 2nd choice
for common infectious
syndromes

Lower “resistance
potential”
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EML: interactions working group and expert committee
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Committee Members
Zeba Aziz, Professor of Medical Oncology, Rashid Latif Medical College, Lahore, Pakistan
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Graham Cooke, NIHR Research Professor of Infectious Diseases, Department of Infectious Disease, Imperial
Coliege, London, United Kingdom (Chair)
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Sumanth Gandra, Associate Professor, Division of Infectious Diseases, Washington University School of
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Gilbert Kokwaro, Professor of Health Systems Research, Strathmare University, Nairobi, Kenya; Professor of
Pharmaceutics, University of Nairobi, Nairobi, Kenya

Patrick Okwen, Primary care clinician, district medical officer and health economist, Bali, Cameroon

Gabriela Prutsky Lopez, Assistant Professor of Pediatrics, Mayo Clinic, Rochester, United States of America;
co-founder of Unidad de Conocimiento y Evidencia (CONEVID), Universidad Peruana Cayetano Heredia, Lima,
Peru

Rachel Riera, Medical rheumatologist, Associate Professor for Evidence-based Medicine, Universidade Federal
de 530 Paulo, 530 Paulo, Brazil; coordinator of health technology assessment at Hospital Sirio-Libanés, S3o
Paulo, Brazil

Andrew Roberts, Clinical haematologist, Royal Melbourne Hospital/Peter MacCallum Cancer Centre,
Melbourne, Australia; Professor and Cancer Theme Leader at the Walter & Eliza Hall Institute and the Metcalf
Chair of Leukaemia Research, University of Melbourne, Melbourne, Australia

Mike Sharland, Professor of Paediatric Infectious Diseases, 5t George's University, London, United Kingdom

Shalini 5 Ranganathan, Professor in Pharmacology and specialist in Paediatrics, University of Colombo,
Colombao, Sri Lanka

Fatima Suleman, Professor of Pharmaceutical Sciences, University of KwaZulu-Natal, Durban, South Africa;
Director of the WHO Collaborating Centre for Pharmaceutical Policy and Evidence Based Practice, Durban,
South Africa

Ellen ‘t Hoen, Director of Medicines Law & Policy; founder and former executive director of the Medicines
Patent Pool and a Global Health Law Fellow at the Faculty of Law, University of Groningen, the Netherlands

Verna Vanderpuye, Clinical oncologist, senior consultant, National Centre for Radiotherapy, Oncology and
Nuclear Medicine, Korle-Bu Teaching Hospital, Accra, Ghana

Mei Zeng, Professor and Director, Department of Infectious Diseases and Chief, Infectious Diseases Unit,
Children's Hospital of Fudan University, Shanghai, China

Temporary advisers

Andrea Biondi, Professor of Paediatrics and Director of the Paediatric Residency Program, University of
Milano-Bicocca, Monza, Italy

Antonio Fojo, Professor of Medicine, Colombia University, New York, United States of America

Indah Widyahening, Associate Professor, Community Medicine Department, Universitas Indonesia, Jakarta,
Indonesia
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Review of syndromes

Sinusitis Meningitis

Otitis
an T Pneumonia (CAP)
£ A L HeaP * Frequent syndromes
KA WA Exacerbation of COPD

4 1 *l ¥ B
S IQ  Certain infections by specific pathogens (syphilis,

g % cholera, gonorrhea, shigellosis,...)
Acute infectious diarrhea ! ! Sepsis
+ Cholera 3/ o
+ Shigellosis ;.;’ \)3

uTl e «syndromes» / indications reviewed 2019
- | - * Antibiotic prophylaxis
Rdhe Infcglons *  Chlomydia * Dental infections

Skin & soft tissue infections .' +«  Gonorrhea
Syphilis * Typhoid fever

Febrile neutropenia

Severe * Review of systematic reviews

malnutrition
(children)




DALY

Global burden of infectious diseases
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Chlamydia
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Gonrrhea
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First and second choice antibiotics (EML 2017)

15 criterion: efficacy

15t choice antibiotics 2"d choice antibiotics

* Narrower spectrum * Broader spectrum
* Low potential to induce / select antimicrobial * Greater potential to induce / select antimicrobial
resistance resistance

* Positive risk-benefit ratio * Less positive risk-benefit ratio
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Example community-acquired pneumonia

Title of the presentation
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Example community-acquired pneumonia

* 21 systematic reviews and 8 clinical practice recommendations

reviewed
* 9 systematic reviews and 2 guidelines met the eligibility criteria

* Results of the review of systematic reviews and clinical practice
recommendations

* No significant advantage of one class of antibiotics over another (wide confidence intervals)
* Fewer adverse events with clarithromycin compared to erythromycin

* More adverse events with azithromycin compared to levofloxacin (OR 1.78, 95% Cl: 1.04 to
3.03) => azithromycin not included

* No additional benefit from atypical coverage in patients with mild to moderate CAP
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Example community-acquired pneumonia

Working group considerations Expert committee decisions
Amoxicillin gor phenoxymethylpenicillin)
first choice for mild to moderate CAP — Firstchoice | Secondchoice
Non-inferiority of beta-lactams in a RCT

_ . Amoxicillin Amoxicillin+clavulanic acid
Lack of evidence for better efficacy of Phenoxymethylpenicillin ~ Doxycycline
one class compared to another in
systematlc reviews Ceftriaxone or Amoxicillin+clavulanic +
Cefotaxime + Clarithromycin

Relatively low resistance potential of
narrow-spectrum beta-lactams
compared to macrolides and
fluoroquinolones

Clarithromycin

Antibiotics initially proposed by the Working Group but rejected

Selection of amoxicillin as the first Piperacillin-tazobactam®  Vancomycin®
choice in some guidelines Ceftazidime?

Levofloxacin3

Amoxicillin / clavulanic acid and 2nd Gantamicin [hiArant

choice doxycycline
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4
QA

Access

Amoxicillin

Amoxicillin and clavulanic acid
Ampicillin

Benzathine benzylpenicillin
Benzylpenicillin

Cefalexin or cefazolin
Chloramphenicol

Clindamycin

Cloxacillin

Doxycyline

Gentamicin or amikacin
Metronidazole

Nitrofurantoin
Phenoxymethylpenicillin
Procaine benzylpenicillin
Spectinomycin
Sulfamethoxazole and trimethoprim

—'\f'—l

Core access antibiotics

Watch
Azithromycin

elmxime

Cefotaxime

Ceftriaxone -
(] DI ofloxacin
Clarithromycin

Piperacillin and tazobactam
Meropenem

I W — _ My (o
vancomvcin

e e

.“‘.'

Antibiotics that are

also in theWatch group

A Mentimeter

,J pondseatt Initial WHO AWaRe Classitication (2017)

Watch

Anti-pseudomonal penicillins with beta-lactamase inhibitor

(eg, piperacillin and tazobactam)

Carbapenems or penems (eg, faropenem, imipenem and cilastatin,
meropenem)

Cephalosporins, third generation (with or without beta-lactamase inhibitor;
eg, cefixime, cefotaxime, ceftazidime, ceftriaxone)

Glycopeptides (eg, teicoplanin, vancomycin)

Macrolides (eg, azithromycin, clarithromycin, erythromycin)
Quinolones and fluoroquinolones (eg, ciprofloxacin, levofloxacin,
moxifloxacin, norfloxacin)

Reserve

Aztreonam

Cephalosporins, fourth generation (eg, cefepime)
Cephalosporins, fifth generation (eg, ceftaroline)
Daptomycin

Fosfomycin (intravenous)

Oxazolidinones (eg, linezolid)

Polymyxins (eg, colistin, polymyxin B)
Tigecycline
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World Health Organization
Model List of Essential Medicines

21st List
2019

A 29 revision took place in
2019, further refining (and
simplifying) the list and

groupings of antibiotics

(i Y World Health
%‘Q‘-._."’p Organization




WHO AWaRe e

« Amikacin  Cloxacillin

1+ " » Amoxicillin . in
Classification (2019) i
« Amoxicillin-clavulanic acid « Metronidazole
; « Benzathine benzylpenicillin ~ « Nitrofurantoin
* Separation of AWaRe from the EML - Bengyipsnctl +Phencxymethyl pencil
s LelTaZolin e Frocaine pEI'ICI N
» Listing of specific molecules (not il sl iy s
classes) i
. o . af s . « Azithromvycin ;. g L
* Classification of most antibiotics b oyl sl
I ¥ (o 7 « Ceftriaxone : ;prf:}huxacm'
classified as “Other” before + Clarithromycin

» Cefotaxime « Meropenem*

» Ceftazidime*

* Introduction of a “not recommended” Ceforome | Peraclintazobactam
group (e.g. antibiotic combinations Reserve®
without clear indication) Fosmc (irmmous) - CRaET
* A further few minor changesin 2021 Foor B
* CEfiderOCOI added as Reserve antibiotic Figure: Antibiotics included in 2019 WHO Essential Medicines List by
on EML AWaRe group

*Antibiotics listed in the complementary list of the 2019 WHO Essential
Medicines List, indicating the need for specialist supervision.

Sharland et al. Lancet Infect Dis 2019 (accepted for publication)
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WHO Access, Watch, Reserve (AWaRe) classification of antibiotics for evaluation and monitoring of use,

1 (2021
s

To assist in the development of tools for antibiotic stewardship at local, national and global levels and to reduce antimicrobial resistance, the Access, Watch, Reserve (AWaRe)
classification of antibiotics was developed —where antibiotics are classified into different groups to emphasize theimportance of their appropriate use.
This classification isintended to be used as a tool for countries to better support antibiotic monitoring and stewardship activities. It is not intended as model for the inclusion
of antibiotics on national essential medicine lists. Antibiotics classified under AWaRe and also included on the WHO Model Lists of Essential Medicines areindicated in the

2 worksheets.

3

4 ' v v = =

5 Amikacin Aminoglycosides JO1GBO6 Access Yes

& Amoxicillin Penicillins J01CAD4 Access Yes

7 Amoxicillin/clavulanic-acid Beta-lactam/beta-lactamase-inhibitor JO1CRO2 Access Yes

g8 Ampicillin Penicillins JO1CAO1 Access Yes

9 _Ampicillin!sulhactam Beta-lactam/beta-lactamase-inhibitor JO1CRO1 Access No

10 | Arbekacin Aminoglycosides JO1GB12 Watch No

11 Aspoxicillin Penicillins JO1CA19 Watch No

12 Azidocillin Penicillins JO1CEO4 Access No

13 |Azithromycin Macrolides JO1FA10 Watch Yes

14 Azlocillin Penicillins JO1CAOD9 Watch No

15 :Aztreunam Monobactams JO1DFO1 Reserve No

16 Bacampicillin Penicillins JO1CADG Access No

17 Bekanamycin Aminoglycosides JO1GB13 Watch No

18 Benzathine-benzylpenicillin Penicillins JO1CED8 Access Yes

19 Benzylpenicillin Penicillins JO1CED1 Access Yes

20 Biapenem Carbapenems JO1DHO5 Watch No

21 Brodimoprim Trimethoprim-derivatives JO1EAD2 Access No

22 Carbenicillin Penicillins JO1CAD3 Watch No

23 |Carindacillin Penicillins JO1CAQ5 Watch No

24 |Carumonam Monobactams JO1DFO2 Reserve No

25 |Cefacetrile First-generation-cephalosporins JO1DEB10O Access No

26 |Cefaclor Second-generation-cephalosporins JO1DCD4 Watch No

27 Cefadroxil First-generation-cephalosporins JO1DBO5 Access No

28 Cefalexin First-generation-cephalosporins JO1DBO1 Access Yes

29 :Cefaluridine First-generation-cephalosporins JO1DBO2 Access No

30 _L‘efalntin First-generation-cephalosporins JO1DBO3 Access No

31 Cefamandole Second-generation-cephalosporins J01DCO03 Watch No

32 |Cefapirin First-zeneration-cenhalosoorins JO1DBOS

Access No
Copyright & Disclaimers AWaRe classification 2021 [JIodl  Watch 22nd EML 2021 8th EMLc 2021

https://www.who.int/publications/i/item/2021-aware-classification
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ACCESS WATCH RESERVE

GROUP GROUP GROUP

« first or second choice antibiotics « first or second choice antibiotics « “last resort”
« offer the best therapeutic value, « only indicated for specific, limited « highly selected patients (life-
while minimizing the potential for number of infective syndromes threatening infections due to multi-
resistance « more prone to be a target of drug resistant bacteria)
antibiotic resistance and thus « closely monitored and prioritized as
prioritized as targets of stewardship targets of stewardship programs to

programs and monitoring ensure their continued effectiveness
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ACCESS on the 2021 EML
_ group antibiotics

Amikacin
o 2 . Amoxicillin
 Core set of 20 antibiotics Amoxicillin/clavulanic-acid
15t or 2" |ine choice for empirical treatment of the pen o
Bt o _ _ Benzathine-benzylpenicillin
priority clinical infection syndromes Benevinenicil
. : Cefalexin
* Generally characterized by narrow-spectrum (with  cta500n
limited risk of resistance) and/or low toxicity i
INnadamycin
* Prioritized for use over Watch and Reserve i
N Doxycycline
antibiotics Gentamicin
. Metronidazole
* Should be available everywhere Mitrofurantoln
e at an appropriate quantity, dose, and formulation i i

Procaine-benzylpenicillin
Spectinomycin
Sulfamethoxazole/trimethoprim
Trimethoprim

Slide courtesy of Nicola Magrini




S\ IMWELSS] croup antibiotics

* Recommended only for a limited number of specific
syndromes — 11 antibiotics

* AB classes that have a higher potential to drive bacterial
resistance

* e.g. fluoroquinolones and macrolides

* These antibiotics are also highest priority agents of CIA
List

 (critically important antimicrobials for human medicine)

* Active stewardship important for optimal (specific) uses

* Active monitoring of Watch antibiotics is encouraged
* e.g., through point-prevalence surveys as a stewardship tool

Slide courtesy of Nicola Magrini
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WATCH on the 2021 EML

Azithromycin

Cefixime

Cefotaxime

Ceftazidime

Ceftriaxone

Cefuroxime

Ciprofloxacin

Clarithromycin (or Erythromycin)
Meropenem (or Imipenem)
Piperacillin + tazobactam

Vancomycin (IV & PO)
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_ group antibiotics

* Currently 8 “last-resort” antibiotics on EML RESERVE on the 2021 EML
* proven activity against critical and high priority pathogens (according Cefiderocol
to WHO PPL) - :
Ceftazidime/avibactam
* Restricted to use in specific patients and clinical settings Colistin (1V)
* such as life-threatening infections with MDR- or XDR-resistant bacteria Fosfomycin (|\/)
* when all Access or Watch group alternatives have failed or not suitable Linezolid
* Key targets of high intensity national and international Meropenem/vaborbactam
stewardship programs Plazomicin

Polymyxin-B (IV)

* New antibiotics are likely (but not automatically) to be placed in
this group

Slide courtesy of Nicola Magrini




RESERVE group antibiotics

(2021)

Listed on EML

Ceftazidime-avibactam
Colistin

Fosfomycin (1V)

Linezolid
Meropenem-vaborbactam
Plazomicin

Polymyxin B
Ceftazidime-avibactam
Cefiderocol

Not listed on EML s

Aztreonam

Carumonam

Ceftaroline-fosamil

Ceftobiprole-medocaril

Ceftolozane/tazobactam

Colistin_oral

Dalbavancin

Dalfopristin/quinupristin

Daptomycin

Eravacycline

Faropenem

Iclaprim

Imipenem/cilastatin/relebactam

Lefamulin

Minocycline_IV

Omadacycline

Oritavancin

Polymyxin-B_oral

Tedizolid

Telavancin

Tigecycline
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RESERVE group antibiotics

* Never listed as first or second-line antibiotic options for any of the 21
infectious syndromes reviewed during the update of the EML

* BUT:

* only empirical treatment was considered for the choice of first or second-line
options

* some important nosocomial infections (such as ventilator associated
pneumonia) were excluded from the review.

* Use of a RESERVE antibiotic (even empirically) may be appropriate in
specific settings
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Overlap with critically important antibiotics

WHO list of Critically Important Antimicrobials
Antimicrobial class Criterion (Yes=e) for Human Medicine (WHO CIA list)

CRITICALLY IMPORTANT ANTIMICROBIALS C2 | P1 P2 Since 2005, WHO mas profuces a rogularly updates st

of sl artimicroblals currantly used for human madicing
Hil Hj;.ﬁr},.,-ul.lrw imostly also usad in velernary medicine), groupad

intc 3 categories tased on thelr imporience o Human Hlﬂhll‘lmﬁm
Cephalosporins (37, 4" and 5" generation)

medicine. The list is intencded 1o assist in managing
antimicrobial resistance, ansuring that all antimicrobiais, Important
Glycopeptides
Macrolides and ketolides

especially critically important anfimicrobials, are usad
prudantty both in human and veterinary madicine.

Polymyxins

Quinolongs

HIGH PRIORITY

~ Prioritize

2
Y

* Classify

o by Gritedon 1,2

Armicrobial pre e 1 ll_._.-.r_ # “l'lq org h{wa \

hn:rmuqm
w'ﬂ [ R

Antimicrobial

Resistance
(AMR)
along the food chain

_—

Aminoglycosides

Ansamycing

Carbapenems and other penems

Giycylcyclings

Lipopeplides

Monobactams

Oxazofidinongs

Penicillins (nalural, aminopenicillins, and anfipseudomonal)

Phiosphonic acid derivalives
0 used soigly lo treal lubercuiosis or ather m lenal
ugs ey J'mg?; S




Adopt AWaRe;
Handle antibiotics

with care.
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AWaRe for monitoring antibiotic use

* AWaRe is a relatively “easy” tool that offers more than overall antibiotic
use or more conventional classifications (such as broad- vs. narrow-
spectrum antibiotics)

“» 50 —f
ﬁh B Hgh
‘3 40 — B Upper-middie
a Low- & lower-middie
g
D
g_ |
g 10
o f
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- ; _ : 4 E
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Klein et al. Proc Natl Acad Sci U S A. 2018 Mar 26. pii: 201717295.




Fig. 4.7 Propertional consumption (%) of antibiotics by AWaRe categorizaticn in 45 countries and
Kosovo® of the European Region (2015)

Propertion (%)

0% 10% 20% 30% 40% 50% E0% 70% 80% 90% 100%

i I 4
Alpania I ;

Armenia —I
Austria® —
Azorbaijan I '

Belarus

Belgium_
Bosnia and Herzegovina

Bulgaria .— i

Croatia

Cyprus —I

Czech Republic*
Denmark

Estonia

p aOther
Finland

France
Cegrgls ME———
Germany* —l
(SOt | :
HUNGary —————
lcelang®
Irﬂlar':l:i_
taly |
Kazakhstan
h:c-snw*“'
Kyrgyzstan
Latvia !
L1 v —
Luxembourg '
Malls EE——
Montenegro
Metharlands
Nerwa,
Poland _I

Heserve

Watch

mACCess

|

Portugal
Republic of Moldova |
Romania _I
Russian Federation _— i
EpaoEs _____________________________|
Slovakia — |
Slovenia

Spain® —

Sweden
Tajikistan :
Turkey _ i
United Kingdom “I

Uzbekistan I

* Oy community consumption reported

s =l sl ™ il gt TR R R R L e Tlatel

|

> <

) -

\ r

\ had

o

I V'
' \
A

2016-2018
Early implementation

WHO Report

on Surveillance
of Antiblotic

Consumption

World Health
Organization

A Mentimeter

27



A Mentimeter

Measuring antibiotic use

Consumption of oral antibiotic formulations foryoung
children according to the WHO Access, Watch, Reserve

(AWaRe) antibiotic groups: an analysis of sales data from
70 middle-income and high-income countries

Yingfen Hsia, Mike Sharland, Charlotte Jackson, lan CK Wong, Nicola Magrini, Julia A Bielicki

Analysis of 2015 wholesale antibiotic sales data from 70 middle-income and
high-income countries (IQVIA-MIDAS database)
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No country-level data for

low-income countries |
Max 94-4% Slovenia

Min 27:0% China
Max China 54-0%
Min Slovenia 3-:3%

Median Access group use 76-3%
Median Watch group use 12:3%

NB

60%

[ e
[ ysape|bue g
[ Cued |
I [ wipu)
I | L
[ eIy
I | Aumuian
| ¥ PE AL
1 P| ST Lk f
| e eyIpn e
Aaping
LU

S
=

LI s g
LETEMTIRGTES

[au wyn

(e pebng

1ddhy

LT i

RS 3

g sy e oy

| uepao |

Al
EREET S

e Loy

= B ;

gy
| pueja)
sl opul |
aoddur
| puejog
sauncdi g
RSy
A1)

|ﬁd
PO ST
njqnday ypary
Cegrosy
PEATE W
10pen]
]
ey
R TR
| pue| eyl
RESIY
| Buey s
pu iaobhe tal pue plusog
o Ll |
| Lap ans
DAY Ay
|ﬂ_.-.‘_.._ __
Mg
PEp
epung
rbrpog
| wieg sy
LI jsi] yeny
Armiop

e A UL
| Ambrup

s
PpRIe

| e a )
pu ek y

| tumbjag
OI0I0W

| PEjLIOpO)
eisabyy

L) el

|oeig
Ppuepiay jan
P ILAADLS

S AOA AR AR

| [] Access [JWatch [JReserve [JUnclassified

' liaat| k| s | ke | ddmb| sl spim| 2| Seiost] ebih| ool | jotect| smal deland obed dml( gt naeds —-—————--4_--—ﬂﬂ—-

2
LM

=]

1009 [ A EEE
90 —

B0 -

70—

40—

30+

20

10

(%) &0 00 [qrUY

Country




Latin America (10C; 78H; 10943P)
Northern America (2C; 67H; 9345P)
West and Central Asia (10C; 58H; 5279P)
East and South Asia (10C; 107H; 29385P)
Northern Africa (2C; 53H; 4299P)
Sub-Saharan Afnca (7C; 44H: 6276P)
Eastern Europe (3C: 14H; 4056P)
Southern Europe (14C; 59H; 12470P)
Westem Europe (5C; 145H; 17953P)
Northern Europe (4C; 30H: 4009P)
Oceanmia (2C; 9H: 2089P)
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100%

OWatch B Reserve

# Not recommended

® Unclassified

Hospital antibiotic prescribing patterns - PPS (Pauwels et al. JAC 2021)
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Relative use
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Overall use also needs to be considered
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Median Access group use 76:3%

Max 94-4% Slovenia
Min 27:0% China

 Median Watch group use 12:3%

Max China 54-0%
Min Slovenia 3:3%




Table 1. Recategorization of antibiotics within the AWaRe index for use in English national stewardship policy

AWaRe AWaRe

ATC name ATC code WHO England Rationale for movement
Amikacin JO1GB06 Access Watch antibiotic used for resistant Gram-negative infections
Amoxicillin and JO1CROZ Access Watch to avoid overuse as resistance increasing and associated with

enzyme inhibitor increased risk of C. difficile infections
Ampicillin combinations JO1CA51 Other Access similar category as amoxicillin; rare use
Cefaclor JO1DC04 Other Watch associated with increased risk of C. difficile infections
Cefadroxil JO1DBO5 Other Watch associated with increased risk of C. difficile infections
Cefalexin JO1DBO1 Access Watch associated with increased risk of C. difficile infections
Cefamandole J01DC0o3 Other Watch associated with increased risk of C. difficile infections
Cefazolin JO1DBO4 Access Watch associated with increased risk of C. difficile infections
Cefoxitin JO1DCOo1 Other Watch associated with increased risk of C. difficile infections
Cefprozil JO1DC10 Other Watch associated with increased risk of C. difficile infections
Cefradine JO1DBO9 Other Watch associated with increased risk of C. difficile infections
Cefuroxime JO1DCOo2 Other Watch associated with increased risk of C. difficile infections
Ceftazidime and JO1DD52 Watch Reserve novel combination reserved far treatment failures

enzyme inhibitor
Chloramphenicol JO1BAD1 Access Watch second-line antibiotic, use in penicillin allergy
Clindamycin JO1FFO1 Access Watch associated with increased risk of C. difficile infections
Dalbavancin JO1XAD4 Watch Reserve novel antibiotic reserved for treatment failures and OPAT
Doripenem JO1DHO4 Watch Reserve reserved to conserve use for resistant Gram-negative infections
Ertapenem JO1DHO3 Watch Reserve reserved to conserve use for resistant Gram-negative infections
Fosfomycin (oral) JO1XX01 Other Access narrow spectrum, recommended for uncomplicated UTI
Fusidic acid JO1XCO01 Other Access narrow spectrum
Imipenem JO1DH51 Watch Reserve reserved to conserve use for resistant Gram-negative infections
Lymecycline JO1AADL Other Watch used for acne, alternative non-antimicrobial drugs available
Meropenem J01DHO2 Watch Reserve reserved to conserve use for resistant Gram-negative infections
Minocycline JO1AADB Other Watch used for acne, alternative non-antimicrobial drugs available
Neomycin JO1GBO5 Other Access not routinely used in England, monitor carefully for change in use
Oxytetracycline JO1AADG Other Watch used for acne, alternative non-antimicrobial drugs available
Piperacillin JO1CA12 Other Watch ovoid overuse as resistance increasing
Pivmecillinam JO1CADS Other Access narrow spectrum, recommended for uncomplicated UTI
Pristinamycin JO1FGO1 Other Watch not routinely used in England, monitor carefully for change in use
Quinupristin JO1FGO2 Other Watch not routinely used in England, monitor carefully for change in use
Telavancin JO1XAD3 Watch Reserve not routinely used in England, monitor carefully for change in use
Temocillin JO1CA17 Other Watch antibiotic used for resistant Gram-negative infections
Tetracycline JO1AAQ7 Other Access narrow spectrum, recommended in treatment guidelines
Ticaraillin JO1CA13 Other Watch not routinely used in England, monitor carefully for change in use
Tobramycin JO1GBO1 Other Watch antibiotic used for resistant Gram-negative infections
Tetracycline combinations JO1AA20 Other Watch used for acne, alternative non-antimicrobial drugs available

Any antibiotics categorized as both Access and Watch within the WHO AWaRe index were automatically classified as Watch antibiotics for UK stew-
ardship purposes. The rationale for all other reclassifications is presented in this table. OPAT, outpatient parenteral antimicrobial therapy.

Some countries
adapted AWaRe

International
comparison goodbye?

A Mentimeter
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WATCH and RESERVE group antibiotics
What to do?

* Monitor use
* Provide feedback on use
 Consider restrictions if overuse

* Develop guidelines when their uses is justified
and how they should be used
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.‘ N
f 2 % World Health
2a

AWaRe and medical guidelines

ek
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Treat.t;n.ent Of GUIDELINES
Treponema pallidum (syphilis)

* May not always be available

* May not be syndrome-based (“when not
. to prescribe”)

* May also not be used
* A different but important issue

* Should incorporate AWARE




VOIE eGFR =90

eGFR 60-89

eGFR 30-59

eGFR 15-29

eGFR <15

HEMODIAFLI-

TRATION EERC

HEMODIALYSE

COMMENTAIRES

Ceftazidime / IV |2.5g/8h 2.5g/8h 1.25g/8h  (0.94g/12h |0.94g/24h |1.25g/8h 0.94g/48 Antibiotique de dernier recours.
Avibactam E:[JBIJ de (PD) Utilisation uniquement en accord
PPsurzh) onnées) avec le SMI.
TDM — ceftazidime) En 02/2018 pas encore
(cf. pages 126-129) dispponible en CH.
RESERVE
Ceftaroline IV |600mg/12h |600mg/12h |400mg/12h [300mg/12h |200mg/12h |Pasde 200mg/12h  |Antibiotique de dernier recours.
RESERVE ﬁ données Utilisation uniquement aprés accord SMI.
Ceftobriprole IV |500mg/8h |500mg/8h 500mg/1Zh [250mg/12h [250mg/24h |Pasde 250mg/24h | Antibiotique de dernier recours.
(PP sur Zh) ﬁ données Utilisation uniquement aprés accord SMI.
RESERVE
Ceftolozane / IV |1.5g/8h 15g/8h 0.75g/8h |0.375g/8h [Pasde Pas de charge CAVE la posologie de 1.5/8h n'est
tazobactam données données 0.75mq PUIS |probablement pas suffisante pour le
RESERVE ﬂ 0.15mg/Bh PD |traitement d'une pneumonie
Ciprofloxacine PO |500mg 2x/; |500mg2x/) |500mgZx/y |250mg 2x/] |250mg 2x/) 250mg 2x/) | CAVE: QT, tendinopathie (FR: age,
WATCH 750mg Exij 750mg 21/} 750mg 2:}] 500mg Exd 250mg Ex/i (PD) stéroides)
“Posologie élevée pour infections
severes
Ciprofloxacine (V) |{400mg/12Zh |400mg/12h |300mg/1Zh {200mg/12h |200mg/12h |200mg/12h  |200mg/12h | Favoriser traitement PO si possible
WATCH 400mg/8h* (400mg/8h |300mg/8h [200mg/Bh |200mg/12h (PD) (excellente biodisponibilite)
*Posologie elevee pour infections
séveres
Clarithromycine PO |500mg2x/j |500mg2x/} |500mg2x/) |500mg 2x/) |260mg 2x/) %51{’[ mg CAVE interactions médicamenteuses, QT
WATCH ik
Clarithromycine |(IV) |500mg/12h |500mg/12h 500mg/1Zh (250mg/8h |[250mg/12h |250ma/1Zh 250 CAVE interactions médicamenteuses, QT
WATCH mg/12h Favoriser traitement PO si possible
(excellente biodisponibilité)
Clindamycine PO |600mg/8h |Pas Pas Pas Pas Pas Pas Favoriser traitement PO si possible
(IV) |900mg/8h |d'adaptation |d'adaptation |d‘adaptation |d'adaptation |d'adaptation | d’adaptation |(excellente biodisponibilité)
Colistine IV |Selon Selon Selon Selon Selon Selon Selon Antibiotique de dernier recours.
AESERVE ﬁ algorithme |algorithme |algorithme |algorithme |algorithme |algorithme algorithme Utilisation uniquement aprés accord SMI
SM| SM| SMI SMI SMI SMI SMI selon algorithme SMI
(basé sur Clin Infect Dis. 2017 Mar
1,64(5).565-571.)

CAVE: néphrotoxicite
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Antibiotic consumption according to the AWaRe categorization
of the WHO in the inpatient setting, Switzerland (2017-2019)

Access group 27.9 27.8 26.5 51% 52% 51%
Watch group 25.7 25.3 24.7 47 % 47 % 48%
Reserve group 0.8 0.7 0.7 2% 1% 1%

* Consumption expressed in DDDs per 100 bed-days
** See Annex | for the list of antibiotics and their corresponding AWaRe group

https://www.star.admin.ch/star/en/home/star/Newsletter-Beitraege/swiss-antibiotic-resistance-report-2020.html




Compliance with the 4Ds of antimicrobial stewardship ;lr+|:|cl:ﬂe'\‘lﬁﬁﬂj"“‘at"*‘r
tertiary care centre

100%
| Diksha Dixit*, Rajat Ranka® and Prasan Kumar Panda () **

'Medical School, All India Institute of Medical Sciences (ALIMS), Rishikesh, Uttarakhand, India; “Department of Internal Medicine,
All India Institute of Medical Sciences (AIIMS), Rishikesh, Uttarakhand, India

90% -
80% -
70%
60% -

50% -

B Access
40% -

M Reserve

30% + m Watch

20% +

10% -

Dixit et al. JAC Antimicrob Resist. 2021 Sep 15;3(3):dlab135.
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Potential issues with AWaRe

TABLE 3. Consensual ranking of B-lactams according to both

their spectrum and their resistance-promoting potential

* Ecologic impact of antibiotics ?

Similar Consensus
" . response reaching
* M ICIro b iome ? Rank Molecule(s) rate (%)° round number”’
. 1 1 I Amoxicillin 100 2
Resistance selection ? 2 Amoelin + CawhnicAd 8
3 Third-generation cephalosporin 8l 3
. 1 I Ureido/carboxy-penicillin
Tra nS m ISS IO n ? 4 Piperacilin + Tazobactam Pl 4
Ticarcilin + Clavulanic Acid
Fourth-generation cephalosporin,
Antipseudomonal third-generation
cephalosporin
. . 5 Ertapenem 8l 3
* May differ by setting ¢ Impenen 52
eropenem
Doripenem

*Indicates the proportion of the Expert Panel members that agreed with the mol-
ecules included in each rank of the classification.

“Indicates how many rounds of the Delphi process were necessary to reach a
consensus.

* More studies examining these issues

Weiss et al. Clin Microbiol Infect. 2015 Jul;21(7):649.e1-10.
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Summary

* AWaRe offers a new way to monitor antibiotic use in a more “meaningful”
way

* But: a single indicator is insufficient and assessing “quality” will ultimately need
patient-level data

* For hospitals: Watch and Reserve antibiotics as target for antibiotic stewardship

* Medical guideline should privilege Access (and if indicated Watch)
antibiotics according to the EML

* Development of a WHO handbook for common infectious syndromes

* The AWaRe classification is not static and will be adapted based on
comments, availability of new antibiotics etc.

* Harmonization with critically important antibiotics for veterinary use
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After the presentation, ho do you
feel about AWWaRe?

31

Adopt AWaRe
yndle antibiot]
with care.

O

| know ho to | understand | am still
use AWaRe AWaRe a bit confused
better but sill
am unsure
how to use it
a
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Thank you for your attention!
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Questions / Comments

Excellent Thank you - much appreciated




