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Learning objectives of the webinar

e Develop / deepen the understanding of WHO’s AWaRe classification of
antibiotics
o How it was developed
o How it is updated
o How it can be used to improve antibiotic use in countries
o How it relates to the WHO Model Lists of Essential Medicines

e |[ntroduce participants to the WHO AWaRe Antibiotic Book
o How it was developed and the underlying principles
o How it can be locally adapted
o How it can be used to improve antibiotic use in countries
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be an
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\Where are you following this webinar from ?
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- D "= What do you consider the main I

PNDL
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problem(s) with regard to antibiotic use in
your setting ?

Use of antibiotics when none are
indicated

1st

Overuse of broad-spectrum
antibiotics

2nd

Lack of clinical practice
guidelines

3rd

Insufficient access to quality-
assured antibiotics

4th

5th Lack of essential diagnostics

Wrong financial incentives (e.g.
for pharmacists, doctors)

6th



Antibiotics
on the
Fssential

Medicines
List (EML)
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* Updated every two years by the Expert
Committee on Selection and Use of Essential
Medicines

-l—h e W H O * Next Expert Committee Meeting April 2023

MOdE‘_LISt ot * First EML published in 1977
Essential » First EML for children published in 2007

Medicines

* Since 2017 extensive update / review of
(E M l') antibiotics on the EML ’

* In the context of WHO's global action plan on
antimicrobial resistance

/
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How many antibiotics would you
consider “essential” (for your country
setting)

for infectious disease

o4 19 70
according to pattern prev
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How many antibiotics are included in the
2021 EML
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Antibacterial drugs

ampicillin (1)
benzathine benzylpenicillin (5) %

1977 v

Fi rSt E M L chloramphenicol (7) * k

cloxacillin (penicillinase-resistant, 1)

* 16 antibiotics erythromycin 3

. 70 entamicin (4) K
(Of 240 medicines = 74) ghennxymethy[penicillin X
salazosulfapyridine
sulfadimidine (1)
sulfamethoxazole + trimethoprim 3k

In a report ! to the Twenty-eighth World Health Assembly in 1975, tetra ine (1
the Director-General reviewed the main drug problems facing the cyC] C ( , 4) *

developing countries 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 Complementary
health needs and on the structure and development of health services
of each country, and that lists of essential drugs should be drawn up : 1
locally, and periodically updated, with the advice of experts in public amikacin (1, 4, 10) ¥
health, medicine, pharmacology, pharmacy and drug management. He :
also considered that adequate information on the properties, indications dﬂxy C.YGIHIB (6’ 5)
and use of the drugs listed should be provided. By resolution WHAZ28.66, procaine benzyl- *
the Health Assembly requested the Director-General to implement the Pﬁﬂ.lCllllIl (7)
proposals contained in his report and, in particular, to advise Member S
States on the selection and procurement, at reasonable cost, of essential sulfadiazine (7, 3) *
drugs of established quality corresponding to their national health
needs. * 0
n 2021 EML/c




In a report ! to the Twenty-eighth World Health Assembly in 1975,
the Director-General reviewed the main drug problems facing the
developing countries 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 national health
needs.
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2021

ACCESS RESERVE

World Health Organization
Model List of Essential Medicines

22nd List
(2021)

World Health
Organization

2 2 nad E M L GROUP GROUP

39 antibiotics
(EMLc 36)

(of 479 medicines = 8%)

SIXTY-EIGHTH WORLD HEALTH ASSEMBLY WHAGR.7

Apenda item 15.1 26 May 2015

Global action plan on antimicrobial resistance

I'he Sixty-cighth World Health Assembly,

Having considered the summary report on progress made in implementing resolution

WHAG7.25 on antimicrobial resistance and the report on the draft global action plan on antimicrobial
& 1
resistance,

Recalling resolutions WHA39.27 and WHA47.13 on the rmtional use of drugs,
resolution WHAS1.17 on emerging and other commumicable diseases: antiricromal resistance,
resolution WHAS4.14 on global health secunity: epidenuc alert and response, resolution WHASE 27
on improving the containment of anumicrobial resistance, resolution WHA®S0.16 on progress in the
rational use of medicines and resolution WHAG6.22 on follow up of the repont of the Consultative
Expert Working Group on Research and Development: Financing and Coordination and WHAG7 .25
on antimicrobial resistance;

Amikacin

Amoxicillin
Amoxicillin/clavulanic-acid
Ampicillin
Benzathine-benzylpenicillin
Benzylpenicillin

Cefalexin

Cefazolin
Chloramphenicol
Clindamycin

Cloxacillin

Doxycycline

Gentamicin
Metronidazole
Nitrofurantoin
Phenoxymethylpenicillin
Procaine-benzylpenicillin
Spectinomycin
Sulfamethoxazole/TMP
Trimethoprim

Azithromycin

Cefixime

Cefotaxime
Ceftazidime
Ceftriaxone

Cefuroxime
Ciprofloxacin
Clarithromycin
Meropenem
Piperacillin/tazobactam
Vancomyecin (1V)
Vancomycin (oral)
Cefiderocol
Ceftazidime/avibactam
Colistin (V)

Fosfomyecin (IV)
Linezolid
Meropenem/vaborbactam
Plazomicin

Polymyxin B (IV)
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The AWaRe 7
classification Aw a R e l

of antibiotics




- The AWaRe classificationof
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The classic distinction between narrow and broad-spectrum
antibiotics has many limitations

(not the least being that there is no standard definition)

Broad- and narrow-spectrum antibiotics: an unhelpful
categorization

Clin Microbiol Infect 1997; 3: 395-396

The expression ‘broad-spectrum antibiotic’ was used
in the mid-1950s, when the bacterial spectrum of
chloramphenicol and the first tetracyclines could be
strikingly opposed to the narrow spectrum of activities
of penicillin G, and streptomycin. In the 1960s, amino-
penicillins, then ureidopenicillins, became the broad-
spectrum penicillins in comparison with penicillin G.
Until then, the quality of being broad spectrum or
narrow spectrum was given to an antibiotic only when
referring to a comparator. Later, the reference to a
comparator was omitted, and broad and narrow lost
their relativities and became independent character-
istics of a compound, used with different meaning and
often improperly.
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AWaRe: Antibiotics are categorized into three groups

Essential Access, Watch
and Reserve antibiotics
need to be accessible
and affordable for those
who need them!

«Last-resort» options
against MDRO

Reserve

“resistance potential”

L (@ | 4
A (| 4 mtc h Often 15t or 2" choice

for common infectious
syndromes

Lower
“resistance potential”
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Alignment with WHO guidelines <P | Summary of reasons for
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2017 /2019 /2021 Review Of infeCtionS

Meningitis
Sinusitis
Pharyngitis Eye infections

ouis 1= achoma * Frequent infections
ndbadariih ?( . v’ Mostly community-acquired infections
QOZENGRY|  Preumonia(caP) v' Mostly empiric use
:t & 1;%2 Exacerbation of COPD

Complicated intraabdominal | Baad
el e 3  Certain infections by specific
?m::t:uilr:e;tinus diarrhea ‘." : - h; Sepsis p at h Oge n S

WY v'Syphilis, cholera, gonorrhea,

* Shigellosis UT

* Clostridoides difficile S h lge | ‘ OS | S —

STD

Bone infections . *  Chlamydia
Septic arthritis y * Gonorrhea

Skin & soft tissue infections : Syphilis ® ReVieW Of SyStematiC reVieWS

Trichomoniasis

Febrile neutropenia Severe a n d g U i d e | i n e S

malnutrition
(children)

Surgical prophylaxis




DALY

Global burden of infectious diseases

Global disability-adjusted life-years (DALY) 2017

120000
100000
80000

60000

LRTI Enteric Diarrhea Tuberculosis Malaria Meningitis Syphilis Typhoid & URTI
infections paraytphoid

L) Low estimate M DALY [iHigh estimate

Lancet. 2018 Nov 10;392(10159):1859-1
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Gonrrhea



\What is the most important criterion for including an “*™
antibiotic on the WWHO EML?
v

o

Efficacy and
safety
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Selection of 15t and 2" choice antibiotics

Ear infection Sore throat Kidney infection
(otitis medie_l) (pharyngitis) (pyelonephritis)
tg’::,-::gﬁt No antibiotic therapy Antibiotic therapy
v v w
Fist ACCESS ACCESS WATCH
e.g. Amoxicillin e.g. Amoxicillin e.g. Ciprofloxacin
v v w
Second ACCESS WATCH WATCH
e.g. Amoxicillin + clavulanic acid e.g. Clarithromycin e.g. Cefotaxime

oo st gt 15 criterion: efficacy
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%‘;}?}}’)"r‘;’;ﬂ,ﬁgﬁﬁﬂ Initial WHO AWaRe Classification (2017)

'#'P-'

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

_—

Core access antibiotics

Watch
Azithromycin
Cefixime

Cefotaxime

Ceftriaxone -
Ciprofloxacin

Clarithromycin

Piperacillin and tazobactam
Meropenem

Vancomycin

o
* Antibiotics that are
also in the Watch group

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



Confused ?
You are not alone




Mentimeter

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
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« Amikacin  Cloxacillin

Classification (2019) ooy e
« Amoxicillin—clavulanic acid » Metronidazole
. « Benzathine benzylpenicillin = Nitrofurantoin
* Separation of AWaRe from the EML -Benajpendin -Phenciymetty pencili
« Cefazolin » Procaine pencillin
: LIStlng Of SpeC|f|C mOIeCU|eS (nOt :E:;LGJ:;HEEENCGI :gsﬁ‘;t:ztrzi;ZDI&trimethnprim
classes) e
. o . of » . « Azithromycin o .
* Classification of most antibiotics .?E;ximey 'Ef‘”‘ﬁ]myc”?('"“a”‘?”‘"”s .ol
| f d (" h ’” b f « Ceftriaxone :C:prfj hﬂxacm.
classified as “Other” before el

 Cefotaxime

« Meropenem™
» Ceftazidime* P

* Introduction of a “not recommended” i hoage. || YRERN
group (e.g. antibiotic combinations Reserve®
without clear indication) Eniimaeas] NGSR
* A further few minor changes in 2021 oA R
’ CEﬂderOC0| added as Reserve antibiotic Figure: Antibiotics included in 2019 WHO Essential Medicines List by
on EML (not EMLc) 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 Dec;19(12):1278-1280.
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WHO Access, Watch, Reserve (AWaRe) classification of antibiotics for evaluation and monitoring of use,

112021
|

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 the importance of their appropriate use.
This classification isintended to be used as a tool for countries to better support antibiotic monitoring and stewardship activities. Itisnotintended as model for theinclusion
of antibiotics on national essential medicinelists. Antibiotics classified under AWaRe and also included on the WHO Model Lists of Essential Medicines areindicated in the

2 worksheets.

3 '

4 =2 B = ]

5 Amikacin Aminoglycosides J01GBO6 Access Yes

6 Amoxicillin Penicillins 101CAD4 Access Yes

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

8 Ampicillin Penicillins JO1CAD1 Access Yes

9 Ampicillin/sulbactam Beta-lactam/beta-lactamase-inhibitor JO1CRO1 Access No

10 Arbekacin Aminoglycosides J0O1GB12 Watch No

11 Aspoxicillin Penicillins JO1CA19 Watch No

12 Azidocillin Penicillins JO1CEO4 Access No

13 |Azithromycin Macrolides JO1FA10 Watch Yes

14 Azlocillin Penicillins J01CAD9 Watch No

15 Artreonam Monobactams JO1DFO1 Reserve No

16 Bacampicillin Penicillins J01CADG6 Access No

17 Bekanamycin Aminoglycosides JO1GB13 Watch No

18 Benzathine-benzylpenicillin Penicillins JO1CEOB8 Access Yes

19 Benzylpenicillin Penicillins JO1CEO1 Access Yes

20 Biapenem Carbapenems J01DHO5 Watch No

21 Brodimoprim Trimethoprim-derivatives JO1EAD2 Access No

22 Carbenicillin Penicillins JO1CAD3 Watch No

23 Carindacillin Penicillins JO1CADS Watch No

24 Carumonam Monobactams JO1DFO2 Reserve No

25 Cefacetrile First-generation-cephalosporins JO1DB10O Access No

26 Cefaclor Second-generation-cephalosporins J01DC04 Watch No

27 Cefadroxil First-generation-cephalosporins JO1DBOS Access No

28 Cefalexin First-generation-cephalosporins JO1DBO1 Access Yes

29 Cefaloridine First-generation-cephalosporins J01DBO2 Access No

30 Cefalotin First-generation-cephalosporins JO1DBO3 Access No

31 Cefamandole Second-generation-cephalosporins J01DCO3 Watch No

32 Cefapirin First-eeneration-ceohalosporins JO1DBO8 Access

No
Copyright & Disclaimers AWaRe classification 2021 [l  Watch Reserve 22nd EML 2021 8th EMLc 2021

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

J
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o _ ACCESS on the 2021 EML
_ group antibiotics

Amikacin

S B it Amoxicillin
e Core set of 20 antibiotics Amoxicillin/dlavulanic-scid
Ampicillin

* 15t or 2" line choice for empirical treatment of the . o
Benzathine-benzylpenicillin

priority clinical infection syndromes Barzvipenicillin
- . Cefalexin
* Generally characterized by narrow-spectrum (with a0
limited risk of resistance) and/or low toxicity EF'Zfamphe“ico'
indamycin
* Prioritized for use over Watch and Reserve Cloxacillin
ai 3 : Doxycycline
antibiotics Gentamicin

Metronidazole

* Should be available everywhere Nitrofuransoic

* at an appropriate quantity, dose, and formulation i A T
Procaine-benzylpenicillin

Spectinomycin
Sulfamethoxazole/trimethoprim
Trimethoprim



S\ IRMWENES] 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

A Mentimeter

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) T .
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 (V)

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



RESERVE group antibiotics

(2021)

Ceftazidime-avibactam

Colistin

A imeter
Not listed on EML

Aztreonam

Carumonam

Ceftaroline-fosamil

Ceftobiprole-medocaril

Ceftolozane/tazobactam

Colistin_oral

Dalbavancin

Dalfopristin/quinupristin

Fosfomycin (IV)

Daptomycin

Linezolid

Eravacycline

Faropenem

Meropenem-vaborbactam

claprim

Plazomicin

mipenem/cilastatin/relebactam

Lefamulin

Polymyxin B

Minocycline_IV

Ceftazidime-avibactam

Omadacycline

Oritavancin

Cefiderocol

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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Not-recommended antibiotics
(Fixed-dose combinations)

Table 1. Categories of antibiotic Fixed Dose Combinations (FDCs).

FDC types

Aminopenicillin /B-lactamase inhibitor //- other agents
Sulphonamides/trimethoprim+/- other agents

Aminopenicillin / B-lactamase resistant penicillin +/- other agents
Antipseudomonal penicillin /B-lactamase inhibitor

379.4"_5" gen, cephalosporins /B-lactamase inhibitor +/- other agents
Cephalosporins / fluoroquinolones

1%.2% gen. cephalosporins / B-lactamase inhibitor +/- other agents
Macrolide/ 5-nitroimidazole

Macrolide/cephalosporin+/-other agents

Cephalosporin/ B-lactamase resistant penicillin +/- other agents
Cephalosporin/trimethoprim

Cephalosporin/oxazolidinone

Fluoroquinolone/ 5-nitroimidazole

Macrolide / fluoroquinolone +/- other agents
Cephalosporin/5-nitroimidazole

Other combinations

Standard Unite sold = Number of FDCs
8.60 x 107
3.62 x 10’
1.54 x 10’
0.95x 10”
0.55 x 10’
0.40 x 10°
0.26 x 10’
0.24 x 10’
0.21 x 10’
0.10 x 10”
0.09 x 10”
0.04 x 10’
0.04 x 10’
0.04 x 10’
0.03 x 10”
0.01 x 10’

= b 00 (B (B | W |00 O

b
=

* Analysis of IQVIA-

MIDAS® data for
antibiotic FDCs from 75
countries in 2015

» 22% of total antibiotic
consumption in 2015

* 92% (110/119) were not
approved by the US FDA

* >80% not compatible
with EML

Bortone et al. PLoS One. 2021; 16(1): e0241899.



What is the
AWaRe ?

evidence base for
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Risk of resistance by AWaRe category:
results from a systematic review

OR (95% CI) No. studies

1GC, DL (F = 75.9%, p = 0.000) B 1.19(1.00, 1.41) 58
354,779 studies identified through 7y 4
datsbess searching o BL-BLI [Access], DL (I = 66.0%, p = 0.000) - 1.32(1.13, 1.54) 35
{f-j Lincosamides, DL (I* = 55.2%, p = 0.000) SO 1.66 (1.36, 2.01) 16
& Metronidazole, DL (I? = 77.1%, p = 0.000) < 1.68(1.51,187) 90
»| 174,913 duplicates excluded < Penicillins [Access], DL (I* = 75.2%, p = 0.000) - 1.65 (1.42, 1.92) 56
| Aminoglycosides [Access), DL (I = 52.4%, p = 0.000) O 1.37(1.14, 1.63) 15
179,866 identified for SCI"EEI'I.il.'IE 2GC, DL (IF = 79.0%, p= 0.000) _é_ 1.43(1.21, 1.69) 57
3GC, DL (I = 81.8%, p = 0.000) & 1.96(1.79,2.16) 153
177,802 excluded after title and - 4GC, DL (F = 84.9%, p = 0.000) i 2.02(1.65,246) 58
abstract screening 3 BL-BLI [Watch], DL (F = 73.0%, p = 0.000) £y 174(1.56,194) 71
Ca nems, DL (I = 84.5%, p = 0.000) 2.29(2.14, 2.46) 237
34 full-text articles could not be -- o ar ©
pr— i - Glycopeptides, DL (I = 82.6%, p = 0.000) O 2.01 (1.86, 2.18) 180
| Macrolides, DL (I* = 85.1%, p = 0.000) R 1.55(1.32, 1.80) 45
2 030 reviewed in full-text Penicillins [Wltl:h]. DL []1 = 56.0%, p- 0059'] 9 1.25 {ﬂ.ﬁl. 2.45‘} 4
_ Quinolones, DL (= 83.1%,p = 0.000) © _LTB(68,188) 291
1,682 excluded: Daptomyecin, DL (I = 65.1%, p = 0.003) S 1.88(1.35,261) 9
- 52 in a foreign language E : . .
- 73 not primary studies -~ Linezolid, DL (I° = 71.7%, p = 0.000) —9— 2.56(2.09,3.14) 22
- 38 ineligible population = Monobactams, DL (I = 58.9%, p = 0.001) e 2.21 (1.61, 3.03) 17
1,081 incligible exposure 7 p . .
o 157 mﬂﬁgiﬁc e = Polymyxins, DL (I* = 80.8%, p = 0.000) T 2.20(1.81, 2.67) I8
- 227 ineligible study design m Tigecycline, DL (I* = 90.6%, p = 0.000) + 2.34(1.78, 3.07) 15
- :;;‘;h“;:““ data not Aminoglycosides [Mixed], DL (I* = 75.6%, p = 0.000) O 1.71(1.60,1.83) 176
- 3 duplicate data Tetracyclines [Mixed], DL (I = 87.5%, p = 0.000) B 1.34 (0.93, 1.94) 20
- 3 inadequate sample size ——
- 3 study protocols
¥ | |
349 eligible studies (*) 23 1 ¢
1GC, First generation cephalosporins; 2GC, Second generation cephalosporing; 3GC, Third generation cephalosponns; 4GC, Fourth generation
! ' ' ' ' ' cephalosporins; BL-BLI, Beta-lactam + beta-lactamase inhibitor; CI, Confidence interval; DL, DerSimonian-Laird; OR, Odds ratio; TMP-SMX,
34 studies on 79 studies on 20 studies on 133 studies 32 studies on 59 studies on Trimethoprim-Sulfamethoxazole.
CRAB CRE CRPA on ESBL MRSA VRE

* Eight studies reported on two different pathogens

Sulis et al. Clin Microbiol Infect. 2022 Mar 23;S1198-743X(22)00153-7.



One Health

Healthv ammals - d

AWaRe — CIA — OIE (WOAH)
One Health ?




Overlap with critically important antibiotics

Antimicrobial class

Criterion (Yes=e )

CRITICALLY IMPORTANT ANTIMICROBIALS

C1 | C2 | P1 | P2

P3

ILf. -.._J.I".'I_ J | |“':':'I '_.-"lmlI I‘ ..'I
comasas 5 ¢ o[ F )

g | Glycopeptides
g Pﬂacra;'des and kelohdes

[ Pabymysins]
‘ Quinolones

FTal Tl o la i1
|-|I:._;r'|‘ IJ r"‘Ililll‘ll

I Aminoglycosides

Ansamycins

Larbapenems and other penems

Glycyicyclines

[Ciopeptide |

Monobactams
Prazolidinones
Peniciilins (nafural, aminopenicillins, Ianc{ar.f:psaudﬂ.-nr;naf,.'

Phosphonic acid derivatives
ﬂmmﬁm&ymmrmmﬁwmm%

WHO list of Critically Important Antimicrobials
for Human Medicine (WHO CIA list) Orloritive

Since 2006, WHO has produced a reguiarty updated list ! by Prioritization Criterion 1, 2, 3
of Al antimicroblals currently Lead for human medicine

(mostly aiso used in veterinary medicine|, grouped : .4
into 3 categories based on their importance to human Highly Important

madicine. The list s intended to assist in managing

anfimicrobial resistance, ansuring that all antimicrobials, |

especially critically important antimicrobisls, are used mporiant
prudenily both In human and veterinary medicine.

Y
. Classify
2 by Criterion 1, 2

Antimicrobial
Resistance
(AMR)
along the food chain
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Adopt AWaRe:

Handle antibiotics ' 1) @@@[@{E

with care.




A Mentimeter

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)

w 50 —

'?:_ B High

‘E 40 — B Upper-middie
a B Low- & lower-middle
e

§ 30 —

z

g 20

g 10

o

o)

ol

o

Klein et al. Proc Natl Acad Sci U S A. 2018 Mar 26. pii: 201717295.
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\What is the optimal level of antibiotic use ?
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Fig. 4.7 Proportional consumption (%) of antibictics by AWaRe categorization in 45 countries and
Kosovo® of the European Region (2015)

Proportion (%)
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\What would you consider a “‘reasonable”™  «"erme

GUDD HEAI.T tdrge’ilfor fgciss ant)ibiotic use (as % of
AND WEI.I.'B overall antibiotic use
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100%
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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)

Hsia et al. Lancet Infect Dis. 2019 Jan;19(1):67-75.



dHlentimeter

NB: No country-level data for

low-income countries !

60%

Median Access group use 76:3%

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

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

Median Watch group use 12:3%
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High-income countries
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Hsia et al. Lancet Infect Dis. 2019 Jan;19(1):67-75.

Access %

A Mentimeter

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%
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Absolute consumption of Watch antibiotics, 2000-15

10 =

—— HIC
—— Qverall

— LMIC-UM
—— LMIC-LM

Klein et al. Lancet Infect Dis. 2021 Jan;21(1):107-115.



Proportion of countries that met the WHO target of at least 60% Access antibiotics in totafd Mentimeter
antibiotic consumption, stratified by income level, 2000—-15
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Relative use
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\Which country has the "better” antibiotic
use ?

1008,
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Overall use also needs to be considered

w w L b
Ui O U1 O WU

U1

DDD/100 inhabitants per day

= = NN
o

-

o U

Country A m Access m Watch Country B



A Mentimeter

Consumption of systemic antibiotics in India in 2019 ()

Check for
updates

Shaffi Fazaludeen Koya,”* Senthil Ganesh,” Sakthivel Selvaraj,” Veronika J. Wirtz°
Sandro Galea,” and Peter C. Rockers “

?Boston University School of Public Health, Boston, MA, USA
public Health Foundation of India, New Delhi, Delhi, India

Summary

Background Inappropriate use of antibiotics is a significant driver of antibiotic resistance in India. Largely unre- The Lancet Regional
stricted over-the-counter sales of most antibiotics, manufacturing and marketing of many fixed-dose combinations = Health - Southeast Asia
(FDC) and overlap in regulatory powers between national and state-level agencies complicate antibiotics availability, 20224: 100025

sales, and consumption in the country. Ihttlﬂ s/ ;DD:;;:%K{;;;D? 6/].
dfnsead. .

Methods We analyzed cross-sectional data from PharmaTrac, a nationally representative private-sector drug sales
dataset gathered from a panel of gooo stockists across India. We used the AWaRe (Access, Watch, Reserve) classifi-
cation and the defined daily dose (DDD) metrics to calculate the per capita private-sector consumption of systemic
antibiotics across different categories: FDCs vs single formulations; approved vs unapproved; and listed vs not listed
in the national list of essential medicines (NLEM).

Reserve Not classified
Findings The total DDDs consumed in 2019 was 5071 million (10.4 DDD/1000/day). Watch contributed 54.9% E_ ]:‘;,Ic;;, | e
(2783 million) DDDs, while Access contributed 27.0% (1370 million). Formulations listed in the NLEM contributed W
49.0% (2486 million DDDs); FDCs contributed 34.0% (1722 million), and unapproved formulations contributed g
47.1% (2408 million DDDs). Watch antibiotics constituted 72.7% (1750 million DDDs) of unapproved products and 16.5% Watch
combinations discouraged by the WHO constituted 48.7% (836 million DDDs) of FDCs. Access 5f g%

2.8

27.0%

Interpretation Although the per-capita private-sector consumption rate of antibiotics in India is relatively low com-
pared to many countries, India consumes a large volume of broad-spectrum antibiotics that should ideally be used

sparingly. This, together with significant share of FDCs from formulations outside NLEM and a large volume of anti-
biotics not approved by the central drug regulators, call for significant policy and regulatory reform.

Funding Not applicable.

Figure 2. AWaRe composition of antibiotics consumed (DID),
2019.



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

ATC name

Amikacin
Amoxicillin and
enzyme inhibitor

Ampicillin combinations

Cefaclor
Cefadroxil
Cefalexin
Cefamandole
Cefazolin
Cefoxitin
Cefprozil
Cefradine
Cefuroxime
Ceftazidime and
enzyme inhibitor
Chloramphenicol
Clindamycin
Dalbavancin
Doripenem
Ertapenem
Fosfomycin (oral)
Fusidic acid
Imipenem
Lymecycline
Meropenem
Minocycline
Neomycin
Oxytetracycline
Piperacillin
Pivmecillinam
Pristinamycin
Quinupristin
Telavancin
Temocillin
Tetracycline
Ticarcillin
Tobramycin

Tetracycline combinations

ATC code

JO1GBO6
JO1CROZ

JO1CA51
J01DCO4
JO1DBO5
JO1DBO1
JO1DCO3
JO1DBO4
J01DCO1
J01DC10
JO1DBOS
JO1DC02
JO1DD52

JO1BAO1
JO1FFO1

JO1XAD4
JO1DHO4
JO1DHO3
J01XX01

JO1XCO1

JO1DH51
JO1AADG
JO1DHO2
JO1AADS
JO1GBO5
JO1AADE
J01CA12
JO1CAOS8
JO1FGO1

JO1FGO2

JO1XAOD3
JO1CA17
J01AAD7
JO1CA13
JO1GBO01
JO1AA20

AWaRe
WHO

Access
Access

Other
Other
Other
Access
Other
Access
Other
Other
Other
Other
Watch

Access
Access
Watch
Watch
Watch
Other
Other
Watch
Other
Watch
Other
Other
Other
Other
Other
Other
Other
Watch
Other
Other
Other
Other
Other

AWaRe
England

Watch
Watch

Access
Watch
Watch
Watch
Watch
Watch
Watch
Watch
Watch
Watch
Reserve

Watch
Watch
Reserve
Reserve
Reserve
Access
Access
Reserve
Watch
Reserve
Watch
Access
Watch
Watch
Access
Watch
Watch
Reserve
Watch
Access
Watch
Watch
Watch

Rationale for movement

antibiotic used for resistant Gram-negative infections
to avoid overuse as resistance increasing and associated with
increased risk of C. difficile infections
similar category as amoxicillin; rare use
associated with increased risk of C. difficile infections
associated with increased risk of C. difficile infections
associated with increased risk of C. difficile infections
associated with increased risk of C. difficile infections
associated with increased risk of C. difficile infections
associated with increased risk of C. difficile infections
associated with increased risk of C. difficile infections
associated with increased risk of C. difficile infections
associated with increased risk of C. difficile infections
novel combination reserved for treatment failures

second-line antibiotic, use in penicillin allergy

associated with increased risk of C. difficile infections

novel antibiotic reserved for treatment failures and OPAT
reserved to conserve use for resistant Gram-negative infections
reserved to conserve use for resistant Gram-negative infections
narrow spectrum, recommended for uncomplicated UTI

narrow spectrum

reserved to conserve use for resistant Gram-negative infections
used for acne, alternative non-antimicrobial drugs available
reserved to conserve use for resistant Gram-negative infections
used for acne, alternative non-antimicrobial drugs available

not routinely used in England, monitor carefully for change in use
used for acne, alternative non-antimicrobial drugs available
avoid overuse as resistance increasing

narrow spectrum, recommended for uncomplicated UTI

not routinely used in England, monitor carefully for change in use
not routinely used in England, monitor carefully for change in use
not routinely used in England, monitor carefully for change in use
antibiotic used for resistant Gram-negative infections

narrow spectrum, recommended in treatment qguidelines

not routinely used in England, monitor carefully for change in use
antibiotic used for resistant Gram-negative infections

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.

Budd et al. J Antimicrob Chemother. 2019 Nov 1;74(11):3384-3389.

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



How familiar do you feel now with AWaRe? “**

O Not at all
e Somewhat
O Very much
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Breathe

Relax, focus and center yourself. Let's take 5 breaths together.
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Appropriate use is about more than the choice of the antibiotic

Model List of Essential Medicines

Found 26 recommendations for 2 medicines and O therapeutic equivalents
Removed medicines and rejected applications are not shown. Show them.

Amoxicillin General information - D i a n ( ) S i S ?
Section | Indications g .
Access group antibiotics First choice

Dose ?

Oral > Liquid: 125 mg per 5 mL (as trihydrate) powder for oral liquid; 250 mg per | ettt et SR G e E UL

(uncomplicated) [children]

5 mL (as trihydrate) powder for oral liquid
Acute malnutrition in infants, children or adolescents

[ ]
Oral > Solid: 250 mg (as trihydrate); 500 mg (as trihydrate) (complicated) [children] D u ra t I O n ?
; : . g x ! Bacterial ia (C ity- ired
Parenteral > General injections > unspecified: 250 mg in vial (as sodium) powder pﬁguenl;gngnje i ?f,.,‘mgg”r;”;?' it

for injection; 500 mg in vial (as sodium) powder for injection; 1 g in vial (as factiols CEtiHs

sodium) powder for injection
Acute otitis media

Periapical abscess without sinus

https://list.essentialmeds.org/



The WHO
A

Antibiotic Book
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An acute Bness afecting the uings usually presenting with
eoasph. and rapk] st FRcul Broatheng WiEh o e oF
worsening pulmonary nfiltrate on & ches! mdiograph

@ Most Likely Pathogens

“Typacal” Bactena:
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CAP beryond B et wosk of )

= Heemophits mfenrae

= Mosurods calarrfuls
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= el

» Mol
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= Cononivines (inchuding SAIS-CoV-7)

. Investigating for Tuberculosis (TB)

= Consider spacilic investigations for TH in endemic seitings
ospocially n higph-risk pationts joug. HIV)

= iy g modecular il perormod onh @ Einghe sPturm
spacimen is the preferred first e disgpnostic test lor
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e o

% CHILDREN

& Diagnosis

= MNoew onsal (< woesks) o worsening cough with isver
= 30.0°C), dyspnea. iachypnea, reduced congen
safurtion, crepllalions, cyanosis, grunting, nasal
faring, palkos
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* Chistk 10f Fryposia with oorpgen sabunodmeter i
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Community-Acquired Pneumonia

Page 2 of 2

~-': Severity Assessment and _ .
“= Considerations K. Treatment

Craldinen with prsumania:

= Sleoauidd oo Trondodd with orad amosicilln al horma s88h homa

Califr it

= Prepurmsodniin s dimgreossd on ot

1. Fast broathing (respdaony rete > S50 brostheménuite in
children mged 2-11 months: resp rale > S0 Dreathsmin
in chilcren aged 1-5 yoars)

2. Chest indraring

Chigiron with severe preusmonis fior & child with preurmconia
who cannol iokale oral antibolical
- Should be sdmitled 1o hospital ond Wreated with
intravenous antibotics
« Sevinie piviurmsodila 6 diaghosed o ot
1. A couwgh or difficulty hwmmm-
« Cnygpon saturaiion bl S0
= Caniral
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ErEEE—
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Are there comprehensive national I
treatment guidelines for the most

frequent infections encountered in

primary health care in your country?

12

g-resistant
herculosis
atment

Yes Only fora No Not sure
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frequent
infections
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Limited availability of local antibiotic treatment
ouideline: example African Union

* Review of official websites for published standardized treatment
guidelines in the 55 African Union countries

* Complemented by contact with focal points from African CDC and WHO

* 31 standardized treatment guidelines from 20 countries identified
(2001-2018)

* 35 countries no guidelines identified
* None developed according to GRADE methodology

* |[mportant variation in antimicrobial selection and dosage and duration of
recommended therapies

* None stated that antibiotic selection was based on local epidemiology of
antibiotic resistance

Craig et al. Bull World Health Organ. 2022 Jan 1;100(1):50-59.
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WHO Model Prescribing Information (2001)

Drugs used in bacterial infections (177 pages)

WHO’s revised drug strategy, as adopted in resolution
WHA39.27 of the Thirty-ninth World Health Assembly in 1986,
calls for the preparation of model prescribing information
which is being developed to complement WHO’s Model List of
Essential Drugs.' The objective is to provide up-to-date source
material for adaptation by national authorities, particularly in
developing countries, that wish to develop national drug for-
mularies, drug compendia and similar material.’

The information is to be regarded as illustrative rather than
normative. It is appreciated that it is not possible to develop
an information sheet on a specific drug that is appropriate to
circumstances prevailing in each of WHO’s Member States
and that some countries have already formally adopted texts of
their own that have a statutory connotation.

This volume has been reviewed by internationally accredited
experts and by certain nongovernmental organizations in
official relations with WHO, including the International Feder-
ation of Pharmaceutical Manufacturers Associations, the Inter-
national League of Infectious Diseases and the International
Society of Chemotherapy:.

https://apps.who.int/iris/handle/10665/42372

Acute pharyngitis

Most cases of pharyngitis are caused by viruses and do not
require treatment with antimicrobials. The most common
bacterial causes of pharyngitis are Streptococcus pyogenes
(which may be associated with acute rheumatic fever) and
Corynebacterium diphtheriae.

[t may be difficult to distinguish between streptococcal and
viral pharyngitis on clinical grounds alone. Tender, enlarged
cervical lymph nodes and a scarlet fever-like rash are consid-
ered specific for S. pyogenes, but uncommon. Presence of the
three major signs (fever >38°C, intense pharyngeal pain, and
absence of rhinitis and cough) has a high positive-predictive
value for streptococcal pharyngitis. When these three signs are
not all present, streptococcal etiology is unlikely. A rapid
antigen test and culture techniques are available for the diag-
nosis of S. pyogenes intection, allowing specific therapy, but may
not be cost-effective in certain circumstances. Other strepto-
coccal serogroups (e.g. serogroups B, C and G) have also been
associated with infections, but they do not cause rheumatic
fever. In some cases peritonsillar abscesses may develop and
surgical drainage may be needed. Routine testing for allergy to
penicillins is not considered necessary.

Treatment

Benzathine benzylpenicillin 1.2 million IU i.m. in a single dose
for adults and children >30kg (children <30kg: 300001U /kg
(maximum 1.2 million IU) i.m. in a single dose)

A Mentimeter
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The WHO A RE antibiotic book

A more comprehensive resource to improve antibiotic use

* First & second choice essential antibiotics Additional general information regarding

e Definition(s)

Ear infection Sore throat . _
(otitis media) (pharyngitis) * Epidemiology
Firstline i . :?;??nosis (link with essential diagnostics
= v * Dose (standard; not taking into account
chilee ACCESS ACCESS renal dosing)
i il W * Duration (favoring shorter duration)
v W ® I '
g2 ACCESS WATCH Ba§ed_0n review of Ilte:rature ang:l o
choice P o T e & Clarithromycn guidelines and expert input (antibiotic

working group)

* Separate chapters for Reserve antibiotics
on the EML
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@ '} - . I J | o D )
Key conce ptS No antibiotic” strategy Biagnusis
whenever adequate * Decide
of the WHO * Focus on all aspects of * Drug {medicine)
EM L appropriate antibiotic * Dose
use (8 D’s) * Delivery
T - |
antlbIOtIC * Standardized dosing —Own_to o
whenever possible * ENiren
bOOk * Discuss
* Focus on (oral) Access . Document
antibiotics

Focus on empiric (rather than targeted) treatment




Infection ACCESS (A)/WATCH (W

Bronchitis

Community-acquired pneumonia (mild
cases)

Chronic obstructive pulmonary disease
exacerbations

Dental infections

Infectious diarrhoea®

Otitis media

Pharyngitis

Sinusitis

Skin and soft tissue infection (mild cases)

Urinary tract infection, lower

No antibiotic
A

A

No antibiotic or W

First-choice antibiotic option (when an antibiotic is indicated?)

No antibiotic

-DI*

(for most mild cases the first choice is symptomatic treatment and antibiotics
are not necessary)

-Dr

(for most cases the first choice is a dental procedure and antibiotics are not
necessary)
Most mild non-bloody diarrhoea is caused by viral infections and antibiotics are
not necessary

For acute severe bloody diarrhoea/dysentery - Ciprofloxacin or
Azithromycin or
Cefixime or

(for most mild cases the first choice is symptomatic treatment and antibiotics
are not necessary)

i

(for most mild cases the first choice is symptomatic treatment and antibiotics
are not necessary)

..., O

(for most mild cases the first choice is symptomatic treatment and antibiotics
are not necessary)

-
—_—
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Some problems encountered

* How to take into account different prevalence of resistance across
settings ?

* How to take into acount different diagnostic (and therapeutic)
capactities across settings ?

* How to adapt evidence from high-income countries to the low- (and
middle) income setting ?



Egypt Ethiopia

Blood - E. coli
<=30% unknown AST results Hl
>30% unknown AST results

Pakistan N Mt
Blood - E. coli

<=30% unknown AST results - | <=30% unknown AST results [ |
y >30% unknown AST results >30% unknown AST results
Proportion of R ; _
Proportion of R Proportion of R
Antibiotic -
Antibiotic Antibiotic
Am ithr ’

ST
Letriaxone ‘ i
Cefot me

MMoXaZFole ‘
Ertapenem 0

(TR T |

LOo-trnmoxazole

i feropenen ‘
Meropenem ’

A 1 Al

U5 U5 4% B B
0% 209 0% 60% 80% 1009% Proportion of patients with resistant isolates - - 0% ot
Proportion of patients with resistant isolates

5 LY A LW

Proportion of patients with resistant isolates

https://apps.who.int/gho/tableau-public/tpc-frame.jsp?id=2012



@1 \What would you consider as the most M

 implementation important aspects to ensure adoption of
B000K for Rtonel the WHO AWaRe antibiotic book by

on plans on _ _
microbial resistance  prescribers, countries?

co 1or 1he Paman heatth secion

Possibility to adapt to the local
setting

1st

Inclusion of targeted
2nd treatment

Availability of a smartphone
application

3rd

Inclusion of detailed guidance
on use of microbiologic tests

4th

Inclsuion of alternatives in
case of dllergy

oSth

Availability in the local
language

6th

B




AWaRe - Next steps

v'Finalization of WHO EML antibiotic book

* taking into account the comments received
during the public consultation phase

* spring / early summer 2022

v Further elaboration of implementation plan
* including research to improve evidence base

* in close collaboration with WHO regional/country
offices, countries, ...

v'Development of smartphone application
v'Preparation of potential updates for 2023

v'Development of new indicators
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