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United Nations high-level meeting on antimicrobial
resistance

Antimicrobial resistance summit to shape the international agenda

“..acknowledge that, due
to antimicrobial resistance,
many achievements of the
twentieth century are being

gravely challenged...”

Date: 21 September 2016
Place: New York, USA .
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Global Action Plan for AMR i (%

GLOBAL ACTION PLAN

to improve awareness of AMR;

to strengthen knowledge through surveillance and
research;

to reduce the incidence of infection;
to optimize the use of antimicrobial agents;

develop sustainable investment for new medicines,
diagnostic tools, vaccines and other interventions.

WHO Global Action Plan on AMR 2015
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Systematic review by Tadesse et al. (BMC
Infect Dis 2017) on AMR in Africa 2013-
2016

Updated search to July 2019 (MEDLINE and
PubMed)

32 publications reporting on prevalence of
AMR in E. coli and K. pneumoniae (priority
organisms)
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Prevalence of resistance

in E. coli

Amoxicillin Cephalosporins Fluoroquinolones

A B .

Author % Author % Authar %
[year] country ES (95% C1) Weight Ivea] country ES(95%CI) Weight [year] country ES(85%CI)  Weight
outpatient outgaiont | outpatient H

Onah [2013] Higeria —* 0.00(0.66, 1.00) 589 . Onoh [2013  Migeria —_— 0,32 (0.25, 0.41)6.74
Oladeinde [2015] Higeria ———  085(074, 0.83) 567 Onen (2013 Migeda — 0.38(0.30, 046) 7.72 Woron [2014) oy Coast e — 0.27(0.15,0.43)6.33
Moroh [2014]  Wary Coast —— 0.85(0.79, 0.00) 6.46 Moron[2014]  vory Coast —=—— ' 0.09(0.05, 0.16) 8.07 Oladeinde [2015] Migeria ' (Exchuded)

Subtotd ("2=%.p=.) === (.91(0.80, 1.02) 19.02 Sublota ('2=%.p=) < ' 0.48(0.13, 023) 1579 Sublotal (1*2= %, p=) - 0,31 (0.24, 0.38)13.07
unclear unclear | unclear :

Kitret [2014] Ethiopia —_—— 0.62(0.49, 0.73) 4.92 Kitret [2014] Ethiopia —_— 0.34(0.23, 047) 700 Klbret [2014] Ethiopia —_— 10,34 (0.24, 0.45)6.61
Maina [2015] Kanya - 0.79(0.78, 0.00) 6.89 Maina[2016  Kenya - 1 0.19(0.18, 0.20) 8.41 Maina [2016]  Kenya - 0.33(0.32. 0.35)6.95
Mamuye [2016)  Ethiopia —_— 0.79(0.67, 0.88) 535 Mamure[2016  Ethiopia — 0.45(0.33, 0.59) 6.82 Mamuye [2016]  Ethiopia | —— 0.55 (041, 0.67)6.40
Bitew [2017] Ethiogia —_— 0.78(0.70, 0.84) 6.17 Bitew [2017] Ethiopia —_— 0.35(0.27, 043 7.7 Bitew [2017]  Ethiopia | —— 0.50 (0.42. 0.59)6.73
Rakotovao [2017] Madgascar —— 089 (082 054) 635 Rakotovao [2017] Madgascar D — 0.44(0.35, 0.54) T 51 Raketovao [2017]Madgascar -— 0.47 (0.38, 0.57)6.65
Forson[2018]  Ghana — 079(0.69, 0.67) 582 Subtelal (M2 =9303% p=0.00) —_— 035(0.22, 0483752 Forson|2018]  Ghana — 0.49 (0.38, 0.59)8.58
Subtotd (*2=7201%, p=000) <> 0.79(0.74, 0.84) 35.49 ! ' - Sublotal (12 = 86.56%, p = 0.00) - 0.4 (0.35, 0.53)30.92
mixed e 1 mixed i

Abejew([2014]  Ethiopia —_— 085(0 79, 0.89) 6.48 Abegpw(2004]  Ethiopia ; — 0.47(0.40, 0.54) 7.92 Abejew[2014]  Ethiopia —_—— 0.28 (0.20, 0.38)6.68
Iregbu [2013] Higeria — 0.97(0.84, 0.99) 6.32 Iregbu [2013] Nigeda —_— 0.33(0.26, 0.40) 7.93 Iregbu (2013]  Migera —— 0.47 (0.37, 0.56)6.66
Akingbade (2014] Migeria —%—  0.01(084, 0.95) 650 Akinghade [2014] Nigeda — 0.23(0.17,032) 784 Akingbage [2014] Nigena —_— 0.28 (0.20, 0.36)6.75
Eshelie (2018  Ethiopia -+ 0.99(0.9. 1.00) 6.87 Eshetie (2015  Ethiopia —— : 0.12(0.07, 0.19)8.03 Eshetie [2015)  Ethiopia #— | 0.01 (0.00, 0.05)6.95
Olorunmola [2013] Nigeria —%  0.94(0.89, 0.97) 6.67 Kengne[2017]  Chad . ——— 063(0.54,070) .72 Olorunmola [2013)Nigeria | 0.66 (0.57.0.73)6.75
Kengne [2M7]  Chad — 0.91(0.85, 0.95) 654 Sublotal (112 = 96.55%, p = 0.00) — 0.35(0.18, 053) 3043 Kengne [2017]  Chad ' ——— 0,70 (0.62,0.78)6.75
Subtotal (*2=86.26%, p=000) <> 093(0.88 0.9) 3038 ) Sublotal (*2=99.15%, p=000) =T ————m 0.40 (0.12. 0.68)40.54
npatient e aient : Inpatient

i N ) i

Moroh [2014  hory Coast —al 0.85(0.76, 0.91) 6.11 Woroh[2014]  Ivory Coadl . 0.16(0.08,030) 7.27 Moroh (2014]  Ivery Coast _— 0.24 (0,14, 0.30)6.46

Heterogeneity between groups: p = 0.001
Overall (1*2 = 96.99%, p = 0.00);

Heteragenelty between groups: p = 0,041
Overall (1*2 = 98,68%, p = 0.00);

o Heterogensity between groups. p = 0.027 ' o o
(1] <> 0.87 (.81, 0.82) 100.00 Overal (2 =95.31%, p=0.00) -<::>- 02202040 10000 — 02 0270501000
| \
T T T T T T * T

0 5 1 ' 0 5 1 0 5 4

Most data from large hospitals/ laboratories
Few studies in outpatients
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Change in DDDs per
1000 inhabitants per
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Little data on antimicrobial usage from sub-Saharan Africa
Klein et al. PNAS 2018 8
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Global action plan on antimicrobial Current needs to achieve
resistance (World Health Assembly) objectives

. Understand prevalence
Strengthen surveillance P

of resistance

Optimize antibiotic use Evaluate antibiotic

prescribing
Improve awareness and Improve prescriber
knowledge of AMR knowledge of AMR

WHO Global Action Plan on Antimicrobial Resistance
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ARGUS Study
3 components

Patients presenting _ : .
to PHC with Antimicrobial usage Perceptions

suspected UTI at PHC-level of AMR

Questionnaire and

. Collection of data Survey in nurses
urine samples from ; it from polvelinics
1500 patients rom registers POty
Prevalence of resistance Drug consumption (DDD) Knowledge, attitudes and
Risk factors for AMR Guideline adherence practice relating to
AMR and outcomes diagnosis of AMR and
Whole genome sequencing antibiotic prescribing

DDD: defined daily doses measured per 1000 population
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resistance
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Inclusion criteria:
* age 218 years

symptoms of UTI
» >2 of the following: dysuria, urgency, frequency, suprapubic pain and/or flank pain

onset of symptoms within two weeks prior to presentation

presence of symptoms within the last 24 hours

provision of written informed consent.
Exclusion criteria:

 discharge from hospital within the previous 72 hours
* having a urinary catheter in-situ

13
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ARGUS clinic sites
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1164 participants recruited
64% female
15% pregnant women

36% HIV+
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OR (95% Cl)

Ceftriaxone resistance 21 (26%) 18 (13%) 2.41 (1.2-4.9)
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Cotrimoxazole Ampicillin Co-amoxiclav Ceftriaxone Ciprofloxacin Chloramphenicol Gentamicin Nitrofurantoin
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Brilliance UTI agar (reference)

s

Urine samples from 414 participants tested in
parallel with the 3 systems

InTray COLOREX Screen Sensitivity Specificity

OREX Scroen P
¢ b i\ 1
1 2 OREX Screen 3 PLOREX Scroen (4]

(95% Cl) (95% Cl)
InTray Screen 89 (82-96) 98 (97-100)
CompactDry 95(91-100) 100 (99-100)

B v [l

Compact Dry EC

17
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II COLOREX Screen COLOREX Scraan £e A

)

: :
i g
i i Reduced time to resistance
4 7o - rf?
batl %{f b 7" detection to 1 day (or less)
stics, Inc + 1.800-964.6466 » www. biomeddiagnostics com e, I 1400584 006 + e Bisrmcillagaostics som
' COLOREX ESBL ce4  COLOREXESBL e Sensitivity 96%

Specificity 100%
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N Prior Antibiotic
antimicrobials? bioassay
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_L Symptoms due Xpert
to an STI? CT/NG/TV :
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Number tested I:::t?\z Pr(:\;/iecrll)c €
Chlamydia trachomatis 425 43 10.1 (7.4-13.4)
Neisseria gonorrhoeae 425 37 8.7 (6.2-11.8)
Trichomonas vaginalis 175* 14 8.0 (4.4-13.1)
Any STI 425 83 19.5 (15.8-23.6)

*For TV - a subset of consecutively enrolled women were included

20
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Age group Sex HIV status

asTI 100% 100%
O No STI

80% 80%

60% 60%

Count

40% 40%

20% 20%

0% 0%
® & & ST No STI ST No STI
S

Bl Female OMale BEHIV+ BUnknown HIV DOHIV-

21
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Proportion with characteristic
20 40 60 30 100

Fever

v

Severe symptoms
Dysuria
Freguency
MNocturia

Urgency

Blood

Back pain
Suprapubic pain
Vaginal discharge
Incontinence
Dipstick+

|‘|
H

m Urine culture+ 5TI Negative for UTI and 5TI

[}%]
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Antimicrobial
prescriptions
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Data from clinic registries 2016-2020 (ongoing data collection)

5000 -

4000 -

3000 -

2000 +

1000 -

Children: 68% received antibiotics

ONo antibiotics
B Antibiotics
@ Referred to hospital

5000

4000

3000

2000

1000

Adults: 54% received antibiotics

O No antibiotics
B Antibiotics
@ Referred to hospital
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Too many antibiotics are being prescribed

Too many broad-spectrum antibiotics used

Too long duration of antibiotic treatment

Too low dose of antibiotics

Il

[]

[ I

[

Poor hand hygiene practices _
[ I

(1

Insufficient infection control practices

Too much access from the black market

Too much access from pharmacies without prescriprnon

Poor patient adherence to antibiotics 0
Sub-standard quality of antibiotics [

0% 20% 40% 60% 80% 100%

@Very important Olmportant ONeutral BUnimportant BBVery unimportant
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Reqular audit & feedback of prescribing in my clinic

Restriction of prescription of certain antibiotics

Advice from senior colleagues

[

[

[

Improved prevention of infections in the community I
[ W

Availability of antibiotics in my clinic

Availability of local resistance data

Availability of national resistance data

Availability of local/national guidelines

Educational sessions on prescribing

0% 20% 40% B60% 80% 100%

@Very helpful OHelpful ONeutral BEUnhelpful W@Very unhelpful

28



LONDON
SCHOOLof

Decision to start antibiotics i\ ¢

&TROPICAL W @
MEDICINE s

How sick the patient is

Immunodeficiency in the patient

| consider patients’'s expectations

| tend to follow local policy/ guidelines

My senior's expectations

Clinical picture and lab results

| am considering emergence of AMR

| consider potential side-effects

0% 20% 40% 60% 80% 100%

mStrongly agree OAgree ONeutral @Disagree @ Strongly disagree
29
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e Urinary tract infections
* High prevalence of resistance to first-line antibiotics (amoxicillin in

particular)
» Ceftriaxone resistance higher in patients with HIV

e Resistance to nitrofurantoin and Fosfomycin very low

e Sexually transmitted infections

e ~20% STI prevalence
* STls are also the 2"4 most common diagnosis in adults presenting to

polyclinics (registry data)

* Clinic registers
* 54% of adults and 68% of children received antibiotic prescriptions

30
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