ANTIMICROBIAL RESISTANCE (AMR) COMMUNITY OF PRACTICE (CoP)

AFRICAN SOCIETY FOR LABORATORY MEDICINE

Addressing Antimicrobial Resistance
(AMR) through surveillance in low and
middle income African countries and
South African situation

Olga Perovic,

A/Prof Olga Perovic, University of Witwatersrand
Director, AMR Division at WITS Health Consor tium
Head, WHO Collaborating Centre for AMR
Honorary Pathologist

Centre for Healthcare-Associated Infections, Antimicrobial Resistance
and Mycoses (CHARM)

6th September 2024



Outline for AMR in LMIC

* Current situation on AMR

* Regional and global perspective on AMR surveillance
 Case study, South Africa

* Addressing importance of surveillance for AMR




Voice of Africa priorities, landmark report AmR Burden in Low-income Settings

AMR in Low-Resource Settings

While AMR affects both high- and
low-income countries, low-resource
settings face the greatest burden.

b Voicing African
:23;';'22:3;:‘?(: AMR=Related Deaths per 100,000 People

* African countries face challenges, including a lack of access to
clean and safe water, poor Water, Sanitation, and Hygiene
(WASH) programs, inadequate infection prevention

measures, and suboptimal vaccinations for preventable
diseases.

 Africa views a significant burden of infectious diseases,
approximately 95% of malaria deaths, 70% of peo,ole living with HIV,
and 25% of TB deaths globally. In 2019, AMR was linked to

approximately 55,000 deaths from HIV, 30,000 from malaria, and
255,000 overall.

* AMR affects both high- and low-income countries (LMIC’s), the
Global Research on Antimicrobial Resistance (GRAM) study identified

the highest burden in low-resource settings, with infectious diseases
and weak health systems.

Highest Burden in SSA

In 2019, Sub-Saharan Africa
experienced the highest rate of AMR
burden, with 23.7 deaths per 100,000

people and 255,000 deaths attributed
to AMR.




Africa Landmark Report Progress Since Implementation of GAP

While most countries in the region have developed and prioritized National .
Action Plans (NAPs) to tackle AMR, the overall response remains inadequate given the magnitude of
the threat to human, animal, environmental, aquatic, and plant health.

Policy and Governance Surveillance Systems Capacity Building

Weakness in the governance African countries enrollment to
structures and lack of legal mandate GLASS is better than submission of
to involve other ministries for data due to limitation in laboratory
planning and commitments systems

Efforts by funding organization to
strengthen laboratory capacities for
AMR detection is progressing.

Reduce the incidence of infection by
effective IPC and increase
vaccination coverage

Strengthened collaborations

Access to diagnostics AU member states have increasingly
Access to essential diagnostics and formed strategic bilateral partnership

Only 13% of A countries have
IPC/WASH programs in line with
WHO guidelines and 20% of children challenges
do not receive essential vaccines.

continues to be a significant with governmental agencies,
however some inconsistencies exist.

Optimal use of antimicrobial agents Development of economic case for

Despite efforts, significant sustainable investments

challenges persists, particularly in It is essential to develop innovative
regulation antibiotic use in financing mechanisms, which is still
agriculture. in the process




GRAM study

Global burden of bacterial antimicrobial resistance in 2019: a systematic analysis
ESKAPE pathogens with resistance were responsible for 929 000 deaths

Resistance

I Associated with restitance Professor Otto Cars quote:

I Attributable to resistance
“The GRAM study suggested
that we start sayin
“bacterial AMR” when we
talk about antibiotic
resistance, which from a
scientific view is not a
particularly logical term. But
it is my hope that we can
start calling things by their
right name now that we
indeed have good data on
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One Health approach
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DANMAP report

Figure 6,1 Number of L ive cases, D k, 2013-2022

Invasive cases by species In 2022

Invasive cases per 100,000 inhabitants
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Table 6.1 Resistance (%) in €. coliand K. pneumanice from urine and blood cultures, 2022

E col K posumoniae
Urines from peads Imvasive Urines from peaxis Invasive

Ampicilin ¥ 4 100 100
Meciinam 43 1) 78 87
Trmethoprm 2 . 123 -

Amoxclin/davuianic acd . M4 . "
Piperachin-tazobactam . 83 . 82
CeArgum . 99 - 1A
Jrd gen. cephalosporing 48 82 34 48

Ciprofioxacin 89 f L3 74
Carbapenem . 00 . 04

SUMMARY
DANMAP 2022

Use of antimicrobial agents and occurrence of
antimicrobial resistance in bacteria from food
animals, food and humans in Denmark

Figure 2.3 Total antimicroblal consumption of active compounds (kg) by animal species and humans, Denmark, 2013-2022
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Figure 8.1 A Sankey diagram showing the MLST and ESBL/AmpC gene of the included isolates. Flows of &
minimum of five are shown




Global AMR surveillance projects

Ongoing projects include:

* |nvestigating the burden of antimicrobial resistance in neonates from developing
countries The Burden of Antibiotic Resistance in Neonates from Developing
Societies (BERNARDS);

* 6,300 children under 1 month old die every day
* 1in 4 of the estimated 4 million newborn deaths every year are due to neonatal sepsis
* LMICs bear the burden of 99% of neonatal mortality worldwide

 Comparing the burden of AMR and treatment failure in low-middle and high
income countries (BALANCE)

* By enhancing and supporting the scientific capacity of hospitals in LMICs to capture high-
quality clinical and laboratory data by addressing data imbalance.

* Investigating the role of arthropods (flies and insects) on AMR spread (AVIAR).
* Multinational dataset:
* Determine the prevalence of AMR bacteria carried by flies
Analyse AMR data in the context of antibiotic availability and usage in hospitals
Generate a spatio-temporal database
Model the prediction of numbers of AMR bacteria by flies in hospital settings




BERNARDS project
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Fig. 3 | AMR of neonatal sepsis-causing pathogens. a, Percentages of antimicrobial-resistant aetiological agents of neonatal sepsis, coloured according

to bacterial species/group (n = 885 isolates of GNB). The MICs of the antibiotics were determined by agar dilution and the results were interpreted
according to EUCAST guidelines and documents™'. AMC, amoxicillin/clavulanate; AMK, amikacin; AMP, ampicillin; ATM, aztreonam; CAZ, ceftazidime;
CIP, ciprofloxacin; CRO, ceftriaxone; CST, colistin; CTX, cefotaxime; ETP, ertapenem; FEP, cefepime; FOF, fosfomycin; GEN, gentamicin; IPM, imipenem; LVX,
levofioxacin; MEM, meropenem; TGC, tigecycline; TOB, tobramycin; TZP, piperacillin/tazobactam. b, Sunburst diagram detailing the class A (red), B (yellow)
and D (green) carbapenemase resistance genes detected. The second ring from the centre shows the carbapenemase genes identified. The distributions
across species and clinical sites are shown in the outer rings. ABU, Acinetobacter baumannii; CFl, Citrobacter freundii; ECO, Escherichia coli; ENT, Enterobacter
cloacae complex; KM, Kiebsiella michiganensis; KPN, Klebsiella pneumoniae; KQI, Klebsiella quasipneumoniae; PRO, Providencia rettgeri; SER, Serratia marcescens.
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Fig. 2 | World map showing the BARNARDS study clinical site locations. The study stes are indicated by coloured squares. The African sites were

located in Ethiopia (ES (green)), Nigeria (NK (cyan), NN (light blue) and NW (dark blue)), Rwanda (RX (dark purple) and RU (light purpie)) and South !

Alfrica (ZAT; olive). The Asian sites were located in Bangladesh (BC (dark pink) and BX (light pnk)), indha (IN (orange)) and Pakistan (PC (peach) and

PP (burgundy)). The numbers neet to each clinical site location represent the total number of GNB identified Inset: the stacked bar graph shows the e —

datribution of the top ten GNB species recovered from blood cultures af the local sites. The ormet of neonatal sepsis (05, LOS or ND) for GNE per chnical
site s represented as a pie chart. The outcome of neonatal sepsis is shown for each continent



BALANCE project

Open access Protocol

BM) Open Bacteremia Antibiotic Length Actually
Needed for Clinical Effectiveness

Contents lists available at ScienceDirect
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ARTICLE INFO ABSTRACT
Article history: Antimicrobial Resistance (AMR) is significant challenge humanity faces today, with many patients losing
Received 3 September 2021 their lives every year due to AMR. It is more widespread and has shown a higher prevalence in low-
Received in revised form 8 December 2021 and middle-income countries (LMICs) due to lack of awareness and other associated reasons. WHO has
e suggested some crucial guidelines and specific strategies such as antimicrobial stewardship programs
taken at the institutional level to combat AMR. Creating awareness at the grassroots level can help to
Keywords: reduce the AMR and promote safe and effective use of antimicrobials. Control strategies in curbing AMR
Antimicrobials X . SRR g 3 s
Antibiotics also comprise hyg:e.ne and samlau.on as mlcrfJbes travel frorp contammaled. surroundmgs to the human
Lot and mlddeIcine coitries body surface. As resistance to multiple drugs increases, vaccines can play a significant role in curbing the
Transmission menace of AMR. This article summarizes the current surveillance practices and applied control measures
Infectious diseases to tackle the hostility in these countries with particular reference to the role of antimicrobial stewardship
Resistance programs and the responsibilities of regulatory authorities in managing the situation.
Surveillance © 2021 The Authors. Published by Elsevier Ltd on behalf of King Saud Bin Abdulaziz University for
Survey Health Sciences. This is an open access article under the CC BY-NC-ND license (http://creativecommons.
Con}rql slra_legies ) org(licenses/by-nc-nd/4.0/).
Antimicrobial stewardship

(BALANCE) randomised clinical trial:
study protocol

Nick Daneman

. Asgar H Rishu,” Ruxandra L Pinto,” Yaseen M Arabi,*
Deborah J Cook,” Richard Hall,® Shay McGulinness,” John Muscedere,®
Rachael Parke,” Steven Reynolds,'” Benjamin Rogers,'' Yahya Shehabi,'
Robert A Fowler,'” On behall of the Canadian Critical Care Trials Group

The BALANCE trial (balance.ccctg.ca) is currently being conducted across a
geographically and clinically diverse spectrum of ICUs and hospitals in Canada
(currently 36 sites), Australia (6 sites), New Zealand (10 sites), the USA (2 sites),
Saudi Arabia (2 sites) and Israel (1 site).
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dying within 7 days while
still receiving antibiotics.
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Figure 1 BALANCE RCT intervention flow diagram. BALANCE, Bacteremia Antibiotic Length Actually Needed for Clinical
Effectiveness; C. difficile, Clostridium difficile; D/C, discontinue; ICU, intensive care unit; LOS, length of stay; RCT, randomised

clinical trial.
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Fleming Fund approach to surveillance

Our Surveillance Approach

Globally
Provide early warnings of emerging We use these steps to support and invest in One Health surveillance systems around the world. Our grantees build

threats and data to identify and act
on long-term trends

Why survei“ance m«mmm country governments working through national coordinating centres and supporting national action

What in Public Health Survelllance?
identifty survediance

g " Develop AMR action
_ An orgoing. systematic coection, anafysis and S G WO il gy ek nitnn & current
Nationally interpretation of health-related data essential to the planning. npUste and guUdance and the enviroament capactiae

Guide policy and ensure implemantation, and evaluation of public health practice’.

appropriate and timely
public health interventions

Why |s it needod?

Despite the serious nsk that AMR poses to global heath ittle
is known about its geographical distribution and the scale of
the problem. Without this knowledge our ability to combat
the problem is imited. Therefore, gathening data means:

National Action Plans l
revised using new data

Courtry uses improve bacteriology

“At the locaf fevel, information would help improve patient
heath. At the national level, survellance data would help
inform heaith policies and responses 0 heallh amergencies.
Finally. at the global levei, & would provide earfy wamings of
emerging threats and help Kentify long-term trends.2*

wirveiilance datn and

roports data inte WHO's

Gilobal Antmicrobaal

Surmmtliance System
(GLASS)

knowledpe & datn
processes

Qelver, iInutastl &
maintan laboratory
aquiprvent

idontify duta protocol

OB AN OQUIDTUML
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mitea & plan roll-ou
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MAAP

Most laboratories across Atrica are not ready for AMR testing.

Only 1.3% of the 50,000 medical laboratories forming the laboratory networks of the 14 participating Member
States conduct bacteriology testing.

Only a fraction can handle the scientific processes needed to evaluate AMR.

In eight of the 14 countries, more than half of the population is out of reach of any bacteriology laboratory.

Mapping Antimicrobial
Resistance and Antimicrobial /"/I/lp

Use Partnership

lovels of (AMR) and

use (AMU) based on existing, historical, records,

assess the relationship between the two and provide policy to g AMR and
(AMC) wur capacity and contain AMRA.
oblal R (AMR) has been identified as one

of the leading public health threats of the 21st century.
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GHSA

Global Health Security Agenda @
Akl

A partnership against global health
threats-network of 70 countries

AMR objectives Surveillance objectives

* SupAport th%GrI]obaI Act_iondPIan « Strengthen surveillance systems to detect events of significance for
\c/)v%rkhg?tahne Ttri|oea?’§i§cgcll3?5§ o public health (animal, human, environment) and health security.
AMR through information * Improve communication and collaboration across sectors and
sharing and building capacity to between national, regional and global levels regarding surveillance of
assist IAc.tion P(?;kagle members public health significance.
in realizing and implementing Imorove countr : : :

: : - . y and regional capacity to analyse and link data from

their associated commitments. dif‘?erent sectors througlgw establishing real-time surveillance systems,

including electronic reporting systems.
Laboratory system objectives

e Monitor and accelerate the
activities and implementation of
the Strategic Roadmap on National

Laboratory System Strengthening. (q AS |_ M




Africa activities

Afriqan (™ Africa CDC established the Anti-
UnlOn _ Microbial Resistance Surveillance
Network (AMRSNET).

AMRSNET is a network of public health
institutions and leaders from human and
animal sectors who collaborate to

measure, prevent, and mitigate harms
from AMR.

ZeAct

Access to antibiotics - production &
procurement

AFRICA CDC FRAMEWORK
FOR ANTIMICROBIAL RESISTANCE,
2018-2023

Workforce and Implementing

Homegrown Solutions for Enhanced
Surveillance

Do we want sustainable access to effective antibiotics? If so - it is time 10 act

WHO AFRO-Regional perspective on AMR:

Development and Implementation of AMR
National Action Plans

To build effectively and address AMR
in Africa:

¢ Investments for interventions with
high impact, low complexity, low level
of resources that build resilient
systems and surveillance

EAST, CENTRAL AND SOUTHERN
AFRICA HEALTH COMMUNITY

The landscape of Africa mandates region-specific
approaches for the implementation of National
Antimicrobial Stewardship programs and the
deployment of AMR surveillance systems.

(%) ASLM
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Research on AMR in Africa

Diseases

International Journal of Infectious 143 {2024) 107035

Contents lists available at ScienceDirect

In a rural area of Amhara, Ethiopia, maternal and neonatal
carriage of ESBL-producing organisms was around 25%, and
carriage of CRE and GBS were very rare. Neonates whose
mothers tested positive for ESBL-producing organisms at late-
term antenatal care or labor/delivery were roughly twice as

International Journal of Infectious Diseases

INTERNATIONAL

SOCIETY

FOR INFECTIOUS
W/ DISEASES

journal homepage: www.elsevier.com/locatefijid

Carriage of antimicrobial-resistant Enterobacterales among pregnant R

women and newborns in Amhara, Ethiopia = likelv to test iti in the first k after birth. B d
IKely TO tesSt positive In the TIrst week arter pirth. based on our
Getnet Amsalu >4, Christine Tedijanto Wen*, Olga Perovic*", Addisalem Gebru %", . . . . .
Bezawit M. Hunegnaw?”, Fisseha Tadesse’, Marshagne Smith®, Addisalem Fikre 2, findings, future carriage monitoring was recommended.
Delayehu Bekele®'", Lisanu Taddesse?, Grace ]. Chan®'%
! Birhan HDSS, 8. Poul's Hospital Millennium Medical College. Addis Ababa, Ethiopia
 HaSET Maternal and Child Health Research Program, Addis Ababa, Ethiopia
*Surgo Health, Washington, DC, USA
4 Centre for Healthcare-Associated Infections, Antimicrobial Resistance and Mycoses. National Institute for Comnumicable Diseases. a division of the National
Health Laboratory Service, Johannesburg. South Africa
5 Department of Clinical Microbiology and Infectious Diseases, University of Witwatersrand, fohannesburg, South Africa
© Department of Obstetrics and Gynecology, Debre Birhan Hospital, Debre Birhan, Ethiopia 2 Ry, SR BLAY
"Dc‘pamnml of Pediatrics and Child Health, St. Paul’s Hospital Millennium Medical College. Addis Ababa, Ethiopia G Amsalw, CT. Wen, O Aerovke ef al Intermacional fournel of bfecnious Diseases 143 (2004 107035
8 Department of Obstetrics and Gynecology, t. Poul’s Hospital Millennium Medical College, Addis Ababa, Ethiopia
% Department of Pediatrics, Boston Children's Hospital, Harvard Medical School. Boston, MA, USA
' Department of Epidemiology, Harvard T.H. Chan School of Public Health, Boston. MA, USA 211 women consenied to
> 3 4 wrticipate in study and
Carmage prevalence of ESBL-produang organisms and CRE amoog mothers and neonates by time point and sampling site '“gxad:‘;';a,;??:'
ESBL (RE
Simple type Time point Sample size $195% Q) % (955 C1)
152 women were not
Maternal samples sampled st delivery dus 171 women
gave 15t
¢ a ree >'e 5 to timing of the delvery, S —
e WO / 2 2 2 1
Umgg wamen, any Any in 223(168, 285 09101, 34 delivery at a diffecent sample at ANC
sampe fype location, or other reasons
Rectal ANC i 199 (142 267 00 21)
Vaginal ANC m 0.6 (0,01, 32) 00 21)
2 e 1294 2 f 19 women gave 2nd 40 women gave 181
1 delivery 0 012 7 7 3
Rectal Labordelivery 50 220 (123,347 34(04 117} Samples ot tallvary gl e
Vaginal Laboe/delivery 59 010, 6.1) 01{0,6.1)
Neonatal sampies
Unigue chaldren, any Day 6 159 2450181, 320 15(07,63)
sample type 108 neonates gave sample 15 neonstes gave sample 36 neonates gave sample
Perirectal Day 6 1 2470133, 361 27103, 495) at Day & al Day 6 at Day 6
Stool Dav 6 86 2441158, 349 23103, &1 (3 pairs of twins) (0 pairs of twins) (1 par of twins)
M \ b 2441104, 345 a3 U3, 8

ANC, antenaral care; CRE, carbapensm-resistant Enteroboceeraies; ESBL extended-spectrum-beca-lactamase

22.3% of women were positive for ESBL-producing
organisms and 0.9 were positive for CRE.
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WHO AMR surveillance

The WHO AMR Surveillance and Quality Assessment Collaborating Centres Network

WHO AMR Surveillance and Quality Assessment Collaborating Centre Network (&} 51‘;’(1‘3“';;3';2 South Africa/SOA-43: WHO

Collaborating Centre for
Antimicrobial Resistance

Contact: Prof Olga Perovic

The CC supports with strengthening surveillance,
addressing One Health responses, using available tools for
assessing infection prevention and control in healthcare
facilities and providing professional education. The CC
supports the Network by leading work on the provision of
technical assistance for developing functional and
integrated laboratory quality systems and providing
training in AMR detection and surveillance for GLASS
organisms. The CC supports WHO in development of
guidelines, manuals, and other tools for GLASS-related
activities.

Institution: Antimicrobial Resistance Laboratory and Culture
Collection, Centre for Healthcare-Associated Infections,

Antimicrobial Resistance and Mycoses (CHARM) at National

Institute for Communicable Diseases, Johannesburg, South




GLASS program
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GLASS data
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Laboratory capacity

E1LSEVIER journal homepage: www.clinicalmicrobiologyandinfection.com

Review

Implementation of quality management for clinical bacteriology in
low-resource settings
Fatient's specimen

» . 3 4.8 4
B. Barbé ", C.P. Yansouni , D. Affolabi °, ]. Jacobs *
* La b"}r-atﬂw Y nstitute of Tropical Medicine, Antwerp, Belgium

#) ID Maclean Centre for Tropical Diseases, McGill University Health Centre, Montreal, Canada
* tEaITI 31 Clinical Microbiology, University Hospital Hubert Koutoukou Maga, Cotonou, Benin

. 4) Department of Microbiology and Immunology, KU Leuven, Leuven, Belgium
Patient's laboratory results — = —

FPatient's

T

laboratory
, results
Empincal Local AMR Surveillance
treatment  contral
. team
guidelines strategies
L SENEGAL
1 —
Mational AMR T QMSA
Surveillance data —Jp» surveillance —p GLASS GUINEA-BISSA
system

GHANA TOGO
1 2
EQUATORIAL
GUINEA DEMOCRATIC
REPUBLIC
OF THE
CONGO

The implementation of QMS in clinical bacteriology in
hospital settings will ultimately boost a culture of
quality to all sectors of healthcare in low-resource
settings.

00
MAURITIUS
5

Fig. 2. Map of sub-Saharan Africa showing countries with medical laboratories that have been accredited to internationally recognized standards by April 2017. Numbers below
countries’ names refer to number of accredited laboratories in that country.



New diagnostics to guide AMS

International Journal of Antimicrobial Agents
Available online 21 August 2024, 107300
In Press, Journal Pre-proof (@) What's this?

ELSEVIER

BioFire® FilmArray® Blood Culture Identification 2 Panel-guided antimicrobial
stewardship improved mortality in patients with bloodstream infections
receiving inappropriate antimicrobial therapy in the ICU

Reduced mortality with antimicrobial
stewardship guided by BioFire FilmArray
Blood Culture Identification 2 panel in
critically ill patients with bloodstream
infection: a retrospective propensity score-
matched study

How-Yang Tseng ° T, Chieh-Lung Chen ° T, Wei-Cheng Chen ° °

€9 Yu-Chu Kuo °, Shinn-}ye Liang ©

Chih-Yen Tu © ®, Yu-Chao Lin ®® & &, Po-Ren Hsueh =79 &

BCID2-guided antimicrobial stewardship was
associated with a notable reduction in time to
pathogen identification and time to
implement appropriate antimicrobial therapy.

Study flow Results
ICU with high . .
AMR burden Time to pathogen identification
#” Critically ill patients with
% AN g receiving inappropriate SRR e
antimicrobial therapy . - —
N=181 -
SOC testing ] Q D
e ® n n
gei [ g
or S-%
E © gns U s
BCID2 » -
v E"' - e a”‘ -‘ll
0 -
SOC B8CO2 SOC BCIO2
Antimicrobial stewardship e o8 "y
Moded 1 Model 2
Conclusions

BCID2-guided antimicrobial stewardship was associated with shorter time to
pathogen identification and appropriate antimicrobial therapy, as well as lower day-

28 mortality in critically ill patients with BSIs facing an increased AMR burden and ||

receiving inappropriate antimicrobial therapy.

[ Time to appropriate antimicrobial therapy
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AMR, antimicrobial resistance; BCID2, BioFire FilmArray Biood Culture identification Panel 2; BSI, bloodstream infection; lcu intensive care unit; SOC, standard of care; PSM, propensity score
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National surveillance for AMR at NICD

There are 260 laboratories in public sector and approximately
over 50 microbiology laboratory participated in the surveillance
programme

GERMS-SA: ANNUAL
SURVEILLANCE REVIEW

Dizeazses under surveillance *GERT"Iﬁ

RAEOUTH AFMH

Frowides laboratory-based surveillance platiorrn for MICD Centres

Epidemicprone diseases
= Meningococcal disease
Zhaolera
Shigellosis
Typhoid fewer
Diarhoeagenic £ coli
disease

AlIDS-related Ols
Cryptococoosis
Salmonellosis
TB (rifampicin resistant)

Unk#n ke

Cammunky

Hospital infections

YVaccine-preventable diseases Zandidaeriz

Hasmaophiius Influenzzs disease = Sigphvococcus bacteraemia
Irvasive pneurmococcal disegse = Cther ESKAPE organisms
FotEwvirus = ZREs
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AMR surveillance at Centre for Healthcare-Associated Infections,
- Antimicrobial Resistance and Mycoses (CHARM) at NICD

Laboratory based antimicrobial surveillance | Electronic surveillance since 2013

(LARS) since 2010 at GERMS e Collection of national data from LIS

e Selection of sentinel sites (population- according case definition exclusion and
based surveillance was not feasible) inclusion criteria and defining

e National reference laboratory: confirm denominator data-SDW
AST, detect unusual resistance and * Notifiable Medical Condition (NMC)
outbreak, implement national laboratory system throughout surveillance data
standards warehouse (SDW) on monthly bases for

e Laboratories networking o MDROs.




AMR surveillance data

Access to information on AMR at the country level
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National AMR data

Incidence of CREs per province
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Blood culture data

of the Natlonal Mealth Labaratory
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Blood culture AMR data
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Comparison public vs. private data
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Public vs. private
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AST specific organisms and antibiotic
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S. aureus trend
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AMR trend

S
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From one province a description of AMR trends can build a basis for guidance on appropriate antimicrobial use
by healthcare workers.
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Baby GERMS study

Culture-confirmed neonatal bloodstream infectionsand ®

Combde

meningitis in South Africa, 2014-19: a cross-sectional study

Ruodzovei C Mosha, Sesan T Meirng Anges Dramowst{ Rindhzoni £ Magabo, Vanessa € Quan, Oga Pereww:, Annevan Gattberg Cheryl Cehen m
Sithembesa Vedapii Exko ven Schalkunk, Nefesh P Gowend, for Baby GERMS-5A*

492392 cultures in total

327 424 (67 %) negative cultures
45901 (9%) contaminants®
75629 (15%) duplicates

43438 (9%) positive blood and CSF cultures
41468 (95%) blood cultures
1970 (5%) CSF cultures

E

37 631 (87%) incident cases (21 pathogen isolated)
34907 (93%) monomicrobial 2724 (7%) polymicrobial
(1 pathogen only) (>1 pathogen)

Figure 1: Flow diagram showing the selection of incident neonatal cases of
bloodstream infection or meningitis from diagnostic pathology records
stored in a national surveillance data warehouse
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Figure 2: Incidence risk of culture-confirmed bloodstream infection or
meningitis among neonates by province (cases per 1000 livebirths)

Figure 3: Antimicrobial susceptibility of Klebsiella pnevmoniae and
Acinetobacter baumannil isolates among neonates with culture. confirmed
bloodstream Infection or meningitis

(A) Klebsidla pneumonioe. (B) Acinetobact er baumannii. = p«0.0%

This is the first national population-level analysis of invasive neonatal infections in the South African public health sector. Although analysis
was limited to culture-confirmed infections, it was found a high and rising incidence risk of neonatal BSI and meningitis, a predominance of
infections caused by K pneumoniae, a varying pathogen distribution at different levels of health care, and reduced susceptibility of Gram-

negative bacteria to most agents.



CRE surveillance publications

European Joumal of Chnkcal Microbiology & infectous Dseases
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ORIGINAL ARTICLE

Carbapenem-resistant Enterobacteriaceae in patients

with bacteraemia at tertiary hospitals in South Africa, 2015 to 2018

O. Perovic '~

< H, Ismail’ -V, Quan' - C. Bamford ™ - T. Nana®” - V, Chibabhai®" - P, Bhola*" . P, Ramjathan

K. Swe Swe-Han™” . J. Wadula®™ . A, Whitelaw ™' . M. Smith' - Nontombi Mbelle'’ - A, Singh-Moodley ™7 .

for GERMS-SA

Hocebved: 11 October 2019 /Accepted: 9 February 2000
L Sprnger-Verlag GmbH Germany, part of Springer Nature 2020

Eur J Clin Microbiol Infiect Dis

Fig. 3 Flow dingram illustrting 100
the breakdown of carhapenem- o
mesistant Enserobacteriacenc cases
and isolates in South Afnca for
the surveillance period from

July 2015 %0 December 2018
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Carbapenem-resistant Enterobacterales in patients
with bacteraemia at tertiary academic hospitals
in South Africa, 2019 - 2020: An update

M Lowe,' PRI}, L Shuping' MPH; O Perovic.,™ MMed (Microbiol), FC Path (SA)

' Contre for Flrakhcsrr-assochited Infoctions, Antrmacrofital Resstonce and Mycoser, Natioal Dutituite for Commwrcatle Disarses, Natiowa!
Health Laluniteory Service, bbunnesburg. South Afvics

* Departowont of Chimical Microdiodogy snd Iefections Disenses, Schow! of Parkology. Fecully of Healh Sciences, Undveraity of the Iinewersrand,
fohvennestung, Sooth Africe

The study findings show overall consistent epidemiology of CRE bloodstream
infections with slight changes that may become prominent over time. K. pneumoniae
harboring the blaOXA-48-like gene remains the most prevalent organism among
patients with CRE bacteremia in SA’s public academic hospitals.
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Acinetobacter baumannii complex (ABC) GERMS SA surveillance
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Acinetobacter baumannii complex, national
laboratory-based surveillance in South Africa,
2017 to 2019
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One Health surveillance research
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Whole-Genome Sequencing of Human and Porcine Escherichia
coli Isolates on a Commercial Pig Farm in South Africa
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Integrated ecosystem of the transfer and spread of
antimicrobial resistance illustrates the critical importance
of a One Health approach to the problem

We are conducting a collaborative “One Health” analysis on
antimicrobial resistance in commercial meat production in South
Africa to investigate the occurrence of antimicrobial resistance and
relatedness among human and porcine isolates in a commercial farm.

Farm setting
* Located in North-West province

* Consist of two production sites, with 25 production houses in total, managed by the
same farmer

* In-operation since 1954 and employees 75 workers full-time

* Sow population of 1 415, closed production system

* Sows are impregnated through artificial insemination

* Most antimicrobials were used (89.4%) for lactation, weaning and gestation
The majority of human and porcine E. coli isolates were non-pathogenic in
this study, but different pathovars, namely EAEC, EPEC, ETEC, ExPEC and
STEC, were detected at low frequencies. Enteroaggregative E. coli was only
detected in humans, whereas EPEC, ETEC and STEC were predominantly
isolated from pigs.
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Continue

Antibiotic resistance genes: distribution of B-lactam
resistance genes and tetracycline in E. coli

In human, resistance were observed for
trimethoprim/sulfamethoxazole (40%,

= R 25/63), ampicillin (32%, 20/63),
is tetracycline (30%, 19/63) and
-~ & chloramphenicol (5%, 3/63)
' Among porcine E. coli 94% (100/106)
r were resistant to ampicillin and
L 3 tetracycline resistance (95%, 101/106).
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WGS and metagenomics of retail meat

antibiotics e

Article
Bacterial and Genetic Features of Raw Retail Pork Meat:

Integrative Analysis of Antibiotic Susceptibility, Whole-Genomze
Sequencing, and Metagenomics

Michelle Lowe '*7, Wilhelmina Strasheim ', Wai Yin Chan *% and Olga Perovic 1%

Centre for Healthcare Association Infoctions, Antimicrobial Resastance and Mycoses, National Institute for
Commuracable Diseases, a Div { the National Health Laboratory Servide,

Johannestnarg wollelowwitwits.ac za (M L.); wilhwlminasfenicd ac.za (W.S)
* Departown wrobiology ¢ Infectious Diseases, School of Pathology, University of
Wity wsburg 2193, South Africa

annd, Joh
Sequencing Core Facility, National Institute for Communicable Diseases, a Diviston of the Natonal Health
Laboratory Service, Johannesburg 2192, South Africa

Departasent of Biochemistry, Cenetics and Microbiology, Forestry and Agricultural Biotechnology Institule
University of Pretonia, Pretoria 0002, South Africa

Cormespondence: olgap@nicd.ac.za: Tel: <27-(00113866278

The isolated E. coli and E. faecalis exhibited minimal
phenotypic resistance, with WGS revealing the
presence of tetracycline resistance genes. Both the
isolated bacteria and meat samples harbored
tetracycline resistance genes and the antibiotic
residue concentrations were within acceptable limits
for human consumption. In the metagenomic context,
most identified bacteria were of food/meat spoilage
and environmental origin.




Surveillance for AMR important roles

Robust surveillance systems to monitor the prevalence and patterns of antimicrobial resistance in
local and regional healthcare settings and global level.
Utilize advanced diagnostic tools to rapidly identify resistant organisms.

Roles:

* Antimicrobial Stewardship:

* Develop and implement antimicrobial stewardship programs to optimize the use of antimicrobials, ensuring they are
prescrideﬁl only when necessary and used appropriately. Educate healthcare professionals about the principles of antimicrobial
stewardship.

* |nfection Prevention and Control:

* Emphasize strict infection prevention and control measures to prevent the transmission of resistant organisms within
healthcare settings.

* Implement hand hygiene, isolation precautions, and other measures to reduce the spread of infections.

e Treatment Guidelines:

e Develop and regularly update evidence-based treatment guidelines that consider local resistance patterns.
* Use combination therapy or alternative agents when necessary to overcome resistance.

e Diagnostic Advances:

* Invest in research and development of new diagnostic technologies for rapid identification of resistant organisms and
determination of their susceptibility profiles.




Roles

Collaboration and Communication:

* Between healthcare facilities, public health agencies, and researchers to share information on
antimicrobial resistance and best practices.

« Communicate effectively with |i)atie;nts, healthcare providers, and the community about the risks
and challenges of antimicrobial resistance.

Research and Development:

* Support research efforts to discover and develop new antimicrobial agents with novel
mechanisms of action.

* Encourage the development of alternative therapies (phage therapy or immunotherapies).

Global Coordination:

* Participate in international efforts to address antimicrobial resistance, as it is a global health
concern.

Patient Education:
 Educate patients about the appropriate use of antimicrobials, the importance of completing
prescribed courses, and the potential risks associated with misuse.
Regulatory Measures:

* Implement and enforce regulations to control the use of antimicrobials in agriculture,
aquaculture, and veterinary medicine to reduce the development of resistance.




Time for UNGA

\ \ The UNGA 2016 Political Declaration was a ~~ _ The UNGA 2016 Political Declaration was a major
| major milestone for increased political action - | milestone for enhanced private public partnership
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High-level Meeting on Antimicrobial
Resistance (AMR)

°
H I h - I evel weEk 2024 The High-level Masting an Antimicrobial Resistance
(AMR) presents an opportunity for countries and

stakeholders to renew afforts and accelerate progress

m combating the grawing threat of AMR. This mesting
will serve as the foundation for executing policies and

SUMMIT OF THE FUTURE GENERAL DEBATE HIGH-LEVEL MEETING ON SEA-LEVEL RISE ensunng accourntabiity for sirengthening health
systems aganst AMR, Building an the momentum of

previous declasations and commitments, partcipants
HIGH-LEVEL MEETING ON ANTIMICROBIAL RESISTANCE 3 ; > e
will focus an enhancing nternational cooperation,

pramating the responsibile use of antimicrobials; and
INTERNATIONAL DAY FOR THE TOTAL ELIMINATION OF NUCLEAR WEAPONS advancing the development of new lreatments 1o

safeguard alobal health




DECENT WORK AND
ECONDMIC GROWTH

UNGA High Level meeting 0 A _—

POVERTY WW[ll BEING EDUCATION EQUALITY
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Early and rolling GLG suggestions for consuderatlon for UNGA HLM 2024

*  Financing: Global financing instrument and domestic resource allocation mechanism to implement sector-
specific and multisectoral NAPs and novel investment approaches for R&D of new antimicrobials

(particularly antibiotics), vaccines, diagnostics, waste management tools, and safe and effective
alternatives to antimicrobials, and to ensure equitable access to them.

* Accountable governance: Effective and functional multisectoral governance with formal and accountable
global and national structures to implement AMR response across sectors.

- Surveillance for action: Strong sector specific and integrated AMR/U surveillance systems and enhanced
information sharing for action in all sectors.

« Transformed systems: Effective and transformed human health, agri-food and animal health systems so use
of antimicrobials is reduced.

* Environment: AMR addressed as part of biodiversity and climate solutions.

- AMR and pandemic preparedness and response (PPR): Strong link between AMR and PPR and effective
implementation of the WHO pandemic accord (provided it is finalized and includes adequate provisions on
AMR).

- Targets: Evidence- and outcome-oriented targets for actions that can drive change across sectors.
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Remarks

Continuous improvement of surveillance programs and strengthening
evidence.

Integrated AMR surveillance from human, animal and environmental
sectors.

Designing information system to optimize and sustain One Health
surveillance.

Quantification of antimicrobial usage to determine the selective pressure
and determine the association between antibiotic use and resistance.

Engaging laboratories for public health relevant surveillance for AMR.

Share surveillance data towards guidelines and policies of public health
importance.
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