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Can we foretell the future?
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Mechanisms of resistance as confounder in antibiotic stewardship —
Black Swans?
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CRE prevalence in the public sector —colistin drug
resistance was reported in 18.6% (201/1079) of
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Overview of current situation AMS — Human Health



The Critical Balance

Importance of
appropriate empiric
therapy

Effect of broad-spectrum
therapy on resistance

Resistance increases
when broad-spectrum
agents are needed;
Resistance has a
negative impact on
outcomes

Mortality increases
when initial therapy
IS inappropriate

Collateral damage



AMR Policy Building Blocks

I
WHA endorses Global
Action Plan on AMR in
May 2014

3

AMR Strategy
Framework

October 2015
“

Instruction from WHA to
Member States to develop
NAPs

AMR Strategy
Framework version 2

April 2018

UPDATE: Including Animal
Health AMR aspects

SA’s response: NAP

- AMR Implementation |

plan

Approved in June

2015
\

AMS One Health
Governance
Guidelines

SA’s NAP: How to
implement

s NAP: Governance and
M&E framework

AMS Hospital Level

April 2019

Application of AMS at
hospital level

Surveillance for
antimicrobial resistance
and consumption report

November 2018

IPC Strategic
Framework & Practice

Manual (March 2020)

1st National Surveillance
(AMU and AMR) report

Framework and
implementation manual
(through Quality Assurance
Dept and MAC-AMR)




Governance and Communication Pathways

Minister of Health

Reporting pathway Role and function

Advises Minister on
country’s approach to
improve antimicrobial use
and appropriate
communication strategies;
Set min. standards of
activities/interventions to
be implemented;

NEMLC MAC-AMR

PPTC

Surveillance
L. Guidance and mentorship
Provincial AMR Monitor progress

Committees Funding, budget support
. Access to training
See Figure 7 (neXt One health alignment

slide)

Department:

w health

7 Health
am¥. 'REPUBLICOF SOUTHARRICA ]



Governance and Communication Pathways

Figure 7 — Communication and reporting lines for PAMSC
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Antimicrobial Resistance National Strategy Framework; One Health Approach,
2018-2024 five strategic objectives:

Diagnostic
Stewardship to
improve the
appropriate use of
diagnostic
investigations to
identify pathogens and
guide patient and
animal treatment and
antimicrobial
management whilst
strengthening quality
laboratory systems for
the detection of

Strengthen,
coordinate and
institutionalise

interdisciplinary and
intersectoral efforts
through national and
provincial One Health
governance structures
which encompasses
human, animal, and
environmental health
experts

Optimise
surveillance and
early detection of

AMR and

antimicrobial use to
enable reporting of
local, regional, and
national resistance
patterns to optimise
empiric and targeted
antibiotic choice

Enhance IPC and
biosecurity to prevent thd
spread of resistant
microbes to patients in
healthcare settings and
between animals, farms
and countries. Reduced
use of antimicrobials by
disease prevention and
community measures
include wide-reaching
vaccination programmes
improvements in water
and sanitation, and
improved biosafet

Promote
appropriate use of
antimicrobials in
human and animal
health through AMS
practices and
controlled access
to antimicrobials to
ensure availability.

The AMR National Strategy Framework provides a structure for managing AMR among humans and animals to
limit further increases in resistant microbial infections, and improve the health of the population




Strategic objectives (cont.)

Under Sub-objective 5.2: Institutionalise antimicrobial stewardship in human health, Antimicrobial Stewardship (AMS) is highlighted as a key
method to help correct inappropriate use through protocols, structures and interventions. AMS Includes:

can either be a subcommittee district aligned within the overarching clinical leadership functions
of the PTC or other relevant
standing Committee, at the

discretion of the Provincial AMS Teams in every institution to actively oversee appropriate prescribing
Head of Health. and optimise antimicrobial use. Outreach and support by experts may be

‘ sought to advise and train teams
PTC should develop and

AMS is a key function of PTCs - ‘ AMS Committee or structure to function in every Health Establishment and

maintain a mechanism for
regular interaction with and
feedback from the AMS
committee.

Provision, use and monitoring of protocols such as formulary restrictions,
pre-authorisation of antimicrobials, monitoring the use of national
prescribing guidelines such as the STGs and EML, and development of
local treatment guidelines based on health establishment resistance data
AMS should be a standing item

on the agenda of PTC meetings
and should form an essential Expenditure on antimicrobials
part of the RMU cycle P
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Coming Soon — NSC Antimicrobial Stewardship Dashboard

Purpose

* To provide an overview of antimicrobial use across South Africa’s public health sector over
time, enabling an indication of possible irrational use of antimicrobials to trigger
appropriate interventions.

Scope

* Antimicrobial consumption data (demand planning and supplier data) - NDoH
* Antimicrobial resistance data — publicly available from NICD

* Trends over time per province

* Disaggregation per ATC code

Supplier Orders Received Map Supplier ATC Level Orders Received

5! ke % | Antimicrobial Consumption: Supplier Submitted Data Overview 0
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The concept of colomsatlon resnstance

Our gut / colon Is like Kowloon Clty
We have an estimated 2.2 kg of bacteria in our

colon (100 trillion), and one of its important

functlons IS colonisation reS|stance
$o4] R TR L s SRR ,5' B
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Where does bacterial resistance come from?

10
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Where does bacterial resistance come from?

»  Bacteria for 4 billion years in existence

* In 30000 yr old permafrost samples, the following detected in this metagenomic
analysis study:

— The B-lactamase bIaTEM found in 30, OOO year old permafrost samples

These results show conclusively that antlblotlc reS|stance IS a

natural phenomenon that predates the modern selective pressure
of agricultural or clinical antibiotic use”

methyltransferase

— Erm, which blocks the binding of macrolide, lincosamide and type B
streptogramin antibiotics.
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D ‘Costa, NaftPE2011: 477:457 - 61
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Effects of antibiotics on microbiome in gut
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There is without a doubt going to be a lot of
attention paid to antimicrobial stewardship!

CHANGE
AHEAD




Definition: Antimicrobial Stewardship

* Infection control plus antimicrobial management

* Appropriate antimicrobial selection, dosing, route, and duration

* Systematic selection of antimicrobials that cause the least collateral damage
= MRSA

ESBLs

Clostridium difficille

Stable depression

Metallo-beta-lactamases and other carbapenemases

= VRE



Goals of Antimicrobial Stewardship

® Primary goal
= QOptimize clinical outcome/minimize unintended consequences of antimicrobial use
= Unintended consequences:
* Toxicity
* Selection of pathogenic organisms
* Emergence of resistant pathogens

* Secondary goal
= Reduce healthcare costs without adversely impacting quality of care



Prospective audit of antimicrobial
use with intervention and feedback

Formulary restriction

Antimicrobial ) )
order forms \ and pre-authorisation

Parenteral to / Education

oral
conversion Antimicrobial

stewardship

— ¥~~—_Guidelines and

Dose optimisation ry .
clinical
pathways

Streamlining or Antimicrobial
de-escalation cycling

Combination
therapy



Core Members of the Team

Infectious disease physician

Clinical pharmacist with infectious disease training

Other members of the team
= Microbiologist

= Information system specialist
= Infection control professional



Role of Infection Control

* Infection control trumps everything else
= Hand hygiene — must have hand washing policies
= Barrier precautions

* Devotion to all aspects of strict infection control
= Nursing staff
= Medical staff
= Medical staff leadership



Recommended Components of an Antimicrobial Stewardship Program

* Foundation = 2 core, proactive strategies

" Formulary restriction and preauthorization
" Prospective audit with intervention and feedback



Other Recommended Components of an Antimicrobial Stewardship Program

" Standardized order sets and clinical pathways
(foster evidence-based prescribing)

®  Antimicrobial order forms

" De-escalation of therapy (Review C&S results; on-going review of therapy)

" Dose optimization (right dose for site of infection;
renal dose adjustment)

® |V to oral dose conversion






New drugs approved or in clinical development with activity against
multi-drug resistant Gram-negatives

Phoase

B-loctam M Ploctamase inhibitcors
MeropenemSvaborboctam
Maropenem/ noacubactam
Merop-enem S GHIP X728
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Paterson et al. Curr Opin Infect Dis 2020;33:214-223.
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Measurement and antimicrobial stewardship

programs

Why we should measure

What should we measure

— Structural measures

— Process measures

— QOutcome measures

How do we drive action with the data

mouritain range theugh a tennis rackeb.
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Why measure?

N
-

To assess the effectiveness of any implemented strategies to determine:
 That they achieved what we wanted (led to improvement)
 That there are no unintended adverse consequences

To prove our worth...
* To executives
* To our prescribers and clinicians and patients



What to measure?

Hospitals are struggling to identify appropriate measures of success
The relevant methods and measures for different hospitals will vary

Access to meaningful data is a challenge
— Unstructured/structured data
— Lack of interoperability
— Lack of definitions
— Beware of adminstritative data

EHRs are not necessarily a solution (rubbish in/rubbish out)



Types of measures

STRUCTURE PROCESS OUTCOME

The context in which

: ! The method by The consequence of

healthcare is provided which health care is the health care
provided provided

Organisational

structure and available Quantity and quality Eg; morbidity and

resources (people, of prescribing mortality from infection

tools)

What we need to have What we are doing

in place What we are achieving



Quantity - Antibiotic consumption

e Cost of antibiotics consumed (budget)

* Volume/ Amount of antibiotics consumed
— Defined daily dose (DDD) — WHO

* Not useful for paediatrics, affected by dose used (eg 1g vs 2g cetriaxone)
* Can be done from pharmacy dispensing/ purchasing

— Days of therapy (DOT) — IDSA

* Can be used for paediatric, not affected by dose

* Can be done if electronic prescribing, otherwise too hard
— Must be adjusted for population (beware case-mix)

* Usually /1000 occupied bed days for inpatients (per 1000 inhabitants for outpatients)
* Beware confusion if use of per 1000 admissions in the denominator



Fatima Suleman

Global Drug Utilization
Review: What's ’

. MyltipIeJl\{lpée§ c:cf heallt)h care system mixes (public,
private, , informa

Inappropriate and poor quality medicine prescribing,
and usage are common both in HIC and LMIC
countries worldwide.

Formal studies on the prescribing and usage patterns
A.ﬁ,-l ca - of medicine in Africa are very limited.

Medicines continue to be an important contributor

Ch d | |e N ges of health care and health costs in Africa.

Burden of health care costs — out-of-pocket
payments and increasing prevalence of chronic
diseases .

Not only the number of chronic diseases - but also
the co-morbidity.

The popularity of traditional medicine exists today —
some sources




Global Drug Utilization Review:
What’s happening in Africa?

* A pro-active group in Africa stimulating cross-national
research to enhance the rational use of medicines.

* Active membership is from SA, Namibia, Botswana

Medicines ond Nigoria

First meeting in Port Elizabeth, South Africa in January

Utilization 2015

Followed by a workshop in Botswana the same year

Research in (1uly 2015)

Second Meeting in July 2016 in Botswana

Afrl Ca Third training workshop and Symposium in Namibia in
June 2017

( I\/I U R |A) * A multidisciplinary network of healthcare professionals

G rO U striving to promote sustainable, rational medicine use in
p Africa

* Achieved through training, collaborative research,
information sharing and facilitation of access to data
across Africa.

ENAABLERS Study

Fatima Suleman EuroDURG 2017




Fatima Suleman

Professor, and the Prince
Claus Chair of Development
and Equity for the theme
Affordable (Bio)Therapeutics
for Public Health
(September 2016 to
September 2018), Faculty of
Science, Utrecht University,
Utrecht, The Netherlands

AND

Associate Professor:
Discipline of Pharmaceutical
Sciences, School of Health
Sciences, College of Health
Sciences, Westville Campus,
University of KwaZulu-Natal

Global Drug Utilization
Review: What's
happening in Africa?

1shE s#EuroDURG

- 5. \i
European Drug Utilisation Research Group (EuroDURG) Conference 2017

15" — 17" November 2017

& Centre, Ui y of 99 George Street, Glasgow, UK

'S =

Africa -

Challenges

Multiple types of health care system mixes (public,
private, UHC, informal)

Inappropriate and poor quality medicine prescribing,
and usage are common both in HIC and LMIC
countries worldwide.

Formal studies on the prescribing and usage patterns
of medicine in Africa are very limited.

Medicines continue to be an important contributor
of health care and health costs in Africa.

Burden of health care costs — out-of-pocket
payments and increasing prevalence of chronic
diseases .

Not only the number of chronic diseases - but also
the co-morbidity.

The popularity of traditional medicine exists today —
some sources

&
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Global Drug Utilization Review:
What’s happening in Africa?

* Still a long way to go, but much progress has been
made thus far

Issue of data availability and access
* Clinical data - confidential issues develop
Informed consent
Legislation regarding privacy of data

| N COﬂC' US|On Medical record — not computerized

Lack of diagnoses or indication for drug treatment

Challenges for cross-national studies include using
standard utilization methods, the same protocol,
robust datasets, working with health authorities to
accurately document country measures and ensuring
a good mix of countries and interventions to
enhance future learnings

We need to work
together!!

Fatima Suleman EuroDURG 2017



SOUTH AFRICA

The overwhelming majority of South Africans rely on the public
health sector...

Despite the issues facing the private sector and regardless of the
proposal for a unified, single-payer health system...

“The public sector still requires the greatest amount of resources”
- Michael Edmonton




South African Health Care

Only 17 in 100 South Africans have medical insurance, the essential key that opens the door to private healthcare. As many as
45 million, or 82 out of every 100 South Africans, fall outside the medical aid net, and as a result are laregely dependent on
public health care.

The lack of medical cover is expressed in the decisions that families make. When asked, seven in every ten households choose
to go to a public clinic or public hospital as their first point of access if a household member becomes ill. Only a quarter of
households opted to go to a private institution.

It's no wonder then that healthcare is a high priority for public-sector spending. For every rand that the South African government
spent in 2014/15, 11 cents went to healthcare, totalling R157 billion.2 This makes healthcare the fourth largest item of
government expenditure, superseded by education (19 cents), social protection (13 cents), and executive and legislative organs
(13 cents).

Who spends this money? The bulk, 86% in fact, was spent by provincial government, which is tasked to manage the nation’s

public healthcare system, comprising 422 hospitals and 3 841 clinics and health centres.

8
Stats SA, General Household Survey, 2016. Table 7 (download here). The 82 in 100 South Africans without medical aid excludes those who indicated that they don’t know if they have medical aid,
and those classified as ‘unspecified’. .
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http://www.statssa.gov.za/?page_id=1854&PPN=P0318

g — South Africa’s Antimicrobial Resistance
National Strategy Framework

IMPLEMENTATION PLAN FOR THE ANTIMICROBIAL RESISTANCE
STRATEGY FRAMEWORK IN SOUTH AFRICA: 2014-2019

« SAASP’s advocacy coupled with increasing global drivers of change??® and momentum generated within the
National Department of Health (NDoH) culminated in the publication of South Africa’s Antimicrobial
Resistance National Strategy Framework 2014-24 in October 2014, at a Ministerial AMR Summit.

2. Leung E, Weil DE, Raviglione M, Nakatani H on behalf of the World Health Organization World Health Day Antimicrobial Resistance Technical Working Group. The
WHO policy package to combat antimicrobial resistance. Bulletin of the World Health Organization 2011; 89: 390-392. doi: 10.2471/BLT.11.088435.

3. WHO. Antimicrobial resistance: global report on surveillance 2014. World Health Organization, Geneva; 2014.
http://www.who.int/drugresistance/documents/surveillancereport/en/ (accessed Aug 15, 2021).

WHO. Global Worldwide country situation analysis: response to antimicrobial resistance. April 2015. World Health Organization, Geneva; 2015.
http://apps.who.int/iris/bitstream/10665/163468/1/9789241564946 eng.pdf (accessed Aug 15, 2021).
4. Antimicrobial resistance. National Strategy Framework 2014-2024. 2015. http://www.health.gov.za/index.php/antimicrobial-resistance (accessed Aug 15, 2021).
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http://www.who.int/drugresistance/documents/surveillancereport/en/
http://apps.who.int/iris/bitstream/10665/163468/1/9789241564946_eng.pdf
http://www.health.gov.za/index.php/antimicrobial-resistance

Prevention and Containment of AMR

Figure 1: Framewark for the preventon and comtainment of AMR In Souh
African hospitals
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Guidelines on the implementation of AMR

Infervention options

IPC ANS

Guidelines on Implementation

of the
Antimicrobial Strategy in South Africa:
One Health Approach & Governance

June 2017

MIMISTERIAL ADVISONY CONMITTEE ON ANTIMICROBIAL RESISTARCE
NATIONAL DEPANTMENT OF HEALTH AFPORDASLE MEDICINES DIREC TORATE

Administration of antibiotics
v Comect dose
+ Coectduraion
v (omect frequency
+ Comecty documented




Antimicrobial Resistance Governance

Prevention including
Enhance Antimicrobial Infection Prevention
Surveillance Stewardship and Control and
vaccination

Education and Communication/Public awareness

SNational Department of Health, South Africa. Antimicrobial resistance. National Strategy Framework 2014-2024. 2015.
http://www.health.gov.za/index.php/antimicrobial-resistance (accessed Feb 15, 2017).
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EXFERT REVIEW OF ANTIHMNFECTIVE THERAFY

e Taylor & Francis
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A point prevalence survey of antimicrobial utilisation patterns and quality indices
amongst hospitals in South Africa; findings and implications

PP Skosana®, M Schellack 273, B Godman (2325, A Kurdi (279, M Bennie 27, D Kruger® and JC Meyer ®

= School of Pharmacy, Sefako Makgatho Health Sciences Universiny, Ga-Rankuwa, Gauteng, Sowth Africa; b Department of Pharmacoepidemiclogy,
Strathclyde Institute of Pharmacy and Biomedical 3ciences, University of Strathchpde, Glasgow, UK; “Division of Clinical Pharmacology, Department
of Laboratory Medicine, Karolinska Institutet Karolinska University Hospital Huddinge, Stockholm, Sweden; “Department of Phammacology, College
of Pharmacy, Hawlaer Medical University, Erbil, Irag

ORIGINAL RESEARCH

ABSTRACT
Objectives: Antimicrobial use is growimg, drivem mainly by rising demands in developing coumtries.
Knowing how amtimicrobials are prescribed i= important Consequently, we undertook a point pre-
valence survey [FPS) guantifying amtimicrobial consumption among 18 public sector hospitals across
South Africa.
Method: A purpose-built web-based application was used to collect PPS data.
Results: Out of 4207 adult patients surveyed, 33.6% were treated with an amtimicrobdial. The most
frequenty prescribed growps were a combinatiom of pemidillins incuding Pdactamase imhibitors.
Amcoxicillin combimned with an infibitor accounted for 21.4% total DDDs. In the medical amnd
surgical wards, Access antimicrobials (54.1%]) were mostly used, while in the KU, Watch antimicrobials
51.5%}) were mostly used. Compliance with the Sowth African Standard Treatment Guidelines and
Ezsential Medicines List was 90.2%; however, concerns with extended wuse of antimicrobials for surgical
wis [(73.2% of patients).
Conclusion: The web-based FPS tool was easy 1o wse and successful inm capturimg PFE data simce the
results were comparable to other PPS studies across Africa. High use of amoxicillin combined with an
enzyme inhibitor, possibly because it was amomng the broad-spectrum antimicrobials im the Access
group. The findirgs will assist with fubere targets to improve antimicrobial prescribing among public
sector hospitals in South Africa.

ARTHILE HISTORY
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Accepted 2 March 2021
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PPS of Antimicrobial Utilisation in SA
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3 Top 10 antimicrobials used
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Figure 1. Mean DOD for the 10 most-used antimicrabials compared to the standard DDD = 1 from ATC Index 2015 I¥ = Intravenouws; PO = oral

Table 3. Top 16 antimicrobials prescribed with their route of administration and frequency.

Number of times AM  Percentage (based on total

ATC level 3 classes Antimicrobial ATC mode  Route prescribed DDDz) %
J01(: Beta-lactam antibacterlals, peniclling Claacillin Jmcro2 v R 16
Amoxdllin and eryme MICAOIZ PO 5 41
Inhilbitor
Amaxidllin and enzyme XICA02 v 420 191
Inilbitor
Amenicilin CAM RO i 15
Piperacillin and enzyme  MICRDS W B9 41
Inhibitor
Ampicillin 10NcAm v 69 il
JOD: Other beta-lactam antibacterials Ceftrianone DM v 36 07
Cefznin 1010604 W mn 5l
Meropenem JnpHnR v 3 15
JONE: Subfonamides and trimethoprim Sufamathoxamie and JOIEEDT a1} %0 41
trimethoprim NIEED N 12 03
sufamethcoazole and
trimethoprim
JOTF: Macrolides, lincosamides and Astthromydn J0TFAID a1} 15 i4
sireptograming Azth In AL W 14 1]
J01G: Aminoghycoside antibacterials Gentamidn 10 GBO3 W i 16
JOTM: Quinolone antibacterials Oprofioxadn M RO 63 28
Clprofloxacin mADz W 19 0s
Joi: Other antibacterals Vancamyein (parenteral) J0TXAN v 4 18
Metronidazole joralivectal)  J0IXDO W 118 54
JO2A: Antimycotics for systemic use Flugonazole Al RO 5 23
Fluconazale 1] I 12
JOdA: Drugs for treatment of tuberculosls Fifafour J4AMDE PO ] 47
PIIA: Agents against amoeblasis and ather Metronidazole joraliectal)  POVABDT [t} B 38
protozoal dseases
NB: ‘N = Intravenaus; PO = oral
£
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Strategic objectives

Strategic enablers

RSA AMR plan

The purpose of the Antimicrobial Resistance National Strategy framework is to

Department:
Health provlde a for
REPUBLIC OF SOUTH AFRICA in resistant

(AMR), to limit further

Governance Structures

Infection Prevention &
Control

Enhance infection prevention and
control of the spread of resistant
microbes to patients in healthcare
settings, focusing

on improvement in hand

hygiene and the

identification and isolation of
patients with resistant organisms.
Community measures include
preventing infection through
wide-reaching vaccination
programmes and

improvements in water and
sanitation.

Legislative and policy reform for health systems strengthening to support the quality of antimicrobials
in the country and to enable control over prescribing of antimicrobials in the animal health sector.

Communication to educate the public, create awareness of the dangers of inappropriate antimicrobial use
and enhance patient advocacy to combat antimicrobial resistance.

and improve patient outcomes.

Commitments

Antimicrobial Resistance National Strategy Framework Commitments

Time Frames & Actions

To establish a national surveillance system
to track and report resistant organisms and
Antimicrobial use in agriculture and

human health

To promote the appropriate use of Antimicrobials
in human and animal health through antimicrobial
stewardship in facilities and suitable enabling

ion and regulations

To increase the community awareness of
Antimicrobial Resistance

nal Department of Health of the Republic of South Africa

and

Short term 2015 - Develop an Antimicrobial Resistance map for South
Africa through data sharing between the private and public sector
Iaboratory services

Short term 2015 — Ensure availability of Antimicrobials according to
Essential Medicines List in all Health Establishments

Medium term 2016 — 2019 — Review of antimicrobials use in feed
additives

Short term 2014 — 2015 — Design of an awareness campaign relating
to Antimicrobial Resistance based on past successful campaigns

Participating Stakeholders from Various Sectors, each Company represented herein as follows:

|
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Intersectoral Ministerial Advisory Committee

e ), agriculture, " .
%?:5&% forestry & fisheries Academia W education

& W -
Ej,“;} Depanment. » ) ) Department of Education
NN Agriculture, Forestry and Fisheries v REPUBLIC OF SOUTH AFRICA

REPUBLIC OF SOUTH AFRICA

. : Professional
Civil Society

Societies &
& key NGOs \ §:§;‘% health / Bodies
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YRR\ Department:
\/ Health
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Military

Private Hospital

groups
science the dti
& technology Laboratory
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Antimicrobial Original Research Paper

Compliance with South Africa’s
Antimicrobial Resistance National Strategy
Framework: are we there yet?

Deirdre Engler* ®, Johanna C. Meyer* ®, Natalie Schellack® o,
Amanj Kurdi** @ and Brian Godman™**5 @

“School of Pharmacy, Sefako Makgatho Health Sciences University, Ga-Rankuwa, South Africa;
“Strathclyde Institute of Pharmacy and Biomedical Sciences (SIPES), Strathclyde University, Glasgow, UK;
*Department of Phamacalagy, College of Phammacy, Hawler Medical University, Erbil, lrag: “Division of
Clinical Pharmacology, Karolinska Institute, Karolinska University Hospital, Huddinge, Stockholm, Sweden;
*School of Pharmaceutical Sciences, Universiti Sains Malaysia, Penang, Malaysia

Antimicrobial resistance (AMR) i a growing problem woddwide. South Afica has recantly releasad its
Antimicrobial Resistanca National Stateqy Framework {relarmad 1o as the Framework) 10 instigate antimcrobial
slewandship programmes (ASPs). Consaguently, them iz a nead 1o assess complance wih the Framework,
Methods: Descripthe study design, cdlecting quantlatie data, among pre-salectad public healthcars facii-
fies. One heathcare professional from each participating faciity, involved in ASPs, was invited 1o participate.
Resuls: Ovarall 26 faciltias from & provinces paricipated Avarage compliance 10 the Frameaweark was 59.5%
for the 26 faciiies, with 38.0% for community heath cantras, 66.9% for relermal hogpitak and 73.5% lor
national central hosplals. For 7 fagiities compliance was <50% whila 5 faciitios wers =80% compliant.
Conclusion: Athough some faciifes complied wal with the Framework, ovarall complianca was sub-optimal,
With the introduction of universal haalthcars in South Affca, couplad with growing AMRA rates, ongong initia-
thas 1o actively implamant the Framework shoukd be targeted al non-complant fciities,

Keywords animicobial mestance; frRmewoc com plancs; antmicmd il stewardshin; hepitals hoathoare confres South Afca

5. Conclusion and reco mmendations
This study obscrved a sub-optmal compliance to

the Framework among public sector healtheare
facibities in South Africa. It 1= evident that onple-
mentaton of the AR Matonal Stratcoy
Framocwork Cuadclhines should be actively pro-
moted throughowut all publc sector healtheare
facibties 1m the coumry and not mercly disserm-
natod amongst the various faciitics to achicve gow-
cmment goals. Such  activides can buaidd  on
encouraging signs, including the majority of partic-
pants” consciousness of the Framework. There B
already typicallty actwe multidisciplinary colla bor-
aton within the facilitics studicd. Improved adher-
ence to the Framework could be achicoved by
appointing a designatesd HOCP at sach faaclity to
take responsibility for its mplomentation and sub-
ssquent complianos monitonng. This person should
act as the llakson betweoen the various antmicrobial
povernance structurss, including the 1P, PTC and

AMS groups. ldcally, a =itua tonal B.T.l.EI.EI'E showld

then b conducted at cach faclity to scrve as basc-
hne data for current antrmcrobial u=sagme.
Momtoring of complance to the Frameowork at
regular intorvals can be part of ongomg guality
mprovoment programmes  almoed at  decorcasing
AME trends. Faaclides can subscquently be graded
within provinces depending on their performance
poertaiming to ASPs and curbing of AME to drive
further improverments. A guahtatve study has sub-
soquently beoen carded out to gain a more in-depth
understanding of these results.
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Knowledge and perceptions of antimicrobial stewardship concepts among final
year pharmacy students in pharmacy schools across South Africa

Marisa Burger?, Jaco Fourie?, Devin Loots?, Tercia Mnisi?, Natalie Schellack®**, Selente Bezuidenhout® and Johanna C Meyer®

“Department of Pharmacy, Sefako Makgatho Health Science University, Pretoria, South Africa
*Corresponding author, emails: Natalie.schellack@smu.ac.za, nschellack@gmail.com

Background: Antimicrobial stewardship is currently not mandatory as part of the undergraduate training of pharmacists.
Identifying gaps in knowledge and a better understanding of pharmacy students’ perceptions about antimicrobial stewardship
could assist in recommendations for appropriate changes to the pharmacy degree curricula that may lead to more appropriate
use of antimicrobials, within the multi-disciplinary team.

Methods: A descriptive quantitative study with a survey design was conducted at the eight universities offering the pharmacy
degree in South Africa. An electronic questionnaire with four main categories on antimicrobial stewardship was administered to
final (fourth) year pharmacy students (June—August 2015).

Results: An overall response rate of 26.6% (n = 260) was obtained from 978 students, despite a weekly reminder. Most of
the respondents were familiar with antimicrobial stewardship programmes in South Africa (71.9%), and claimed to know
what antimicrobial stewardship is (83.5%) with significant differences between the universities (p < 0.001). Only 37.7% of the
respondents recalled having had formal training on antimicrobial stewardship, with responses from the eight universities
differing significant! < 0.001). However, almost all respondents (98.5%) felt that a strong knowledge of antimicrobials was
important for their future career, with 90.0% Indicating that they would like more training on antimicrobial stewardship at
undergraduate level.

Conclusion: There were significant differences between the eight universities with regards to undergraduate education on
antimicrobial stewardship. In order to help prevent antimicrobial resistance, efforts should be made to introduce concepts of
antimicrobial stewardship into the undergraduate pharmacy curricula to promote better use of antimicrobials and prevent
antimicrobial resistance.

Keywords: antimicrobial resistance, antimicrobial stewardship, education, pharmacy students




South African medical students” perceptions and knowledge
about antibiotic resistance and appropriate prescribimng:
Are we providing adeqguate training to future prescribers?®
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Microbiology

- Preliminary microbiology
results and antiblotic
adjustment

-« Final culture report and
antiblotic adjustment

- Identification of
antimicrobial resistance

« Advisory role on ASP
progress

Infection Control
- Triage and appropriate
isolation
- Final culture report and
antiblotic adjustment
- Identification of
antimicrobial resistance
- Patient education
- Outpatient management
- Hand hygiene
- Isolation precautions

Nursing
Triage and appropriate
Isolation
Accurate allergy history
Early and appropriate cultures
Timely antiblotic
administration
Medication reconclliation
Monitor and report on
progress
Antibiotic dosing and
de-escalation
Adverse events
Monitor for changes In patient
condition
IV to PO antibliotic switch
Patient education
Hand hygiene
Infection control precautions

Case Management
Monitor and report on
progress
IV to PO antiblotic switch
Length of stay
Outpatient management

The Team..

Pharmacy

- Accurate allergy history

« Maedication reconciliation

« Preliminary microbiology
results and antibiotic
adjustment

- Antiblotic dosing and
de-escalation

« Adverse events

« Final culture report and
antiblotic adjustment

- IV to PO antiblotic switch

- Appropriate duration

- Ensuring medications are
avallable timeously for
administration

« Patient education

- Hand hygiene

- Infection control
precautions

« Pharmacokinetic and
dynamics adjustments

Figure 1. The attributes of function within current antimicrobial stewardship models'®

Infectious Disease

Specialists
Accurate allergy history
Early and appropriate cultures
Timely antiblotic Initiation
Medication reconclliation
Monitor and report on
progress
Preliminary microbiology
results and antiblotic
adjustment
Antiblotic dosing and
de-escalation
Adverse events
Evaluation of change In
patient condition
Final culture report and
antiblotic adjustment
Identification of antimicrobial
resistance
IV to PO antibiotic switch
Patient education
Length of stay
Outpatient Management
Hand hygiene
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Passing the baton to pharmacists and nurses:
New models of antibiotic stewardship for South Africa?

Brink et al. J Antimicrob Chemother 2016;106:947-948




The Nurse

‘Esprit de corps’: Towards collaborative integration of
pharmacists and nurses into antimicrobial stewardship
programmes in South Africa

N Schellack,' BCur, BPharm, PhD; R Pretorius,” BCur, MCur, PhD); A P Messina,’ BPharm

' Department of Pharmacy, School of Health Care Sciences, Sefako Makgatho Health Sciences University, Pretoria, South Africa
? Africa Unit for Transdisciplinary Health Research, Faculty of Health Sciences, North-West University (Potchefstroom Campus), South Africa
* Department of Quality Leadership, Netcare Hospitals, Johannesburg, South Africa

Corresponding author: N Schellack (natalie.schellack@smu.ac.za)

With the global threat of antimicrobial resistance now more emergent than ever, there should be wider collaboration between members of
the multidisciplinary healthcare team. This article proposes possible ways of engagement between the pharmacist, nurse and doctor. The
pharmacist and nurse are placed in an ideal position through united efforts (camaraderie) to redirect healthcare towards improved patient
outcomes while also reducing antimicrobial resistance.
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In the community

JAC-
Antimicrobial
Resistance

JAC Antimicrob Resist
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Driving antibiotic stewardship awareness through the minibus-taxi
community across the Tshwane District, South Africa—a baseline
evaluation

Tumelo T. W. Mok (® ™, Natalie Schellack® and Adrian J. Brink (*

'Division of Qinical Pharmacy, Schoal of Pharmacy, Sefako Makgatho Health Sciences Uiniversity, Molatlegi Street, Ga-Rankuwa,
Gouneng, South Africa; “Department of Pharmacology, Faculty of Health Sciences, Uiniversity of Pretoria, Pretoria, Gouteng, South
Africa;* Division of Medical Microbiology, Faculty of Health Sciences, University of Cape Town and National Laboratory Sciences,
Cape Town, South Africa
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Received 27 October 2020; occepted 17 June 2021

Background: The minibus-taxi community plays anintegral role within society, and for years this cmmunity
has been neglected OF late, studies on minibus-tax aperators’ health and their parcaptions of HIV have
emerged Antibiotic resistance is a global problem and b help curbits spread studies havelooked into the knaw-
ledge, attitude and percaptions amangst students and healtheare professionals, and yet little to nothing is
known about the minibus-tad community.

Objectives: Toassess the knowledgeand undarstanding of the minibus-taxi community on antibiotics and anti-
biotic resistance, and docurnent indk ibiotic terminalogy used across the Tshwane District in Gouteng,
Seuth Africa.

Methods A semi-structured questionnaire was adopted from WHO, translated into commanly spokan
languages and administered to B3 minibus-taxi community membars: 27 minibus-taxi operatars and 56
commuters. A corvenience sampling method was utiized in selecting the minibus-taxi ranks and routes. The
questionnaire was later adapted to the minibus-taxi community's busy lifestyle and a sedion added o docu-
mentantibiotic tenrs.

Results Seventy-one percent [n = 55) of the partidpants knew the importance of taking antibiotics as directed,
while 54% (n = 53) believad it's coned to share antibiotics. Seventy-five parcent (n = 62) theught antiblatic re-
sistance accurred in the hurman body. One misconception noted was that the minibus-taxi community thought
antibiotics treated cold/flu and fever. Over 80% of the community were unfamniliar withantibiotic terminalogy.

Conclusions Several misconceptions were documented amangst the minibus-tax community and, whist
highlighting the linguistic barriers for the term antibiotic resistance, we identified several enablers for public
awareness and empowerment. Further studies are required to define appropriate indigenous terms for future
educational antibiotic campaigns.

Maokoena et al.
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Figure 1. Taxi community’s understanding of antibiotic resistonce stoterments.
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Antibiotics Antibiotic resistance Antibiotic stewardship Infection Infection prevention Bacteria Microorganisms Superbugs
IsiZzulu Amapilisi uguli Amagerms amagerms mbungulu
Amacgiwane Cwecwa Umkhambathi Ukuqula Imvikelo yukugula Ukuncola ukuncola
Amaphilisi iciwane amaphilisi wokuvikela Emajemisi
iciwvane
Umjovo Ukungasebenzi komjovo ukukundisa ngomjovo wama Amagciwane ukuvikela amagciwane Amagciwane Amagciwane Amagciwane
ongamaphilisi philisi amakhulu
Amaphilisi Isifo Igciwane Imbungulu
Amaphilisi Imikuhlane
Sepedi Depilisi
Thibela bolwetsi Phetelo Thibela petelo kokwana thloko
Philisi Bolwetsi Kokwana thloko
Dihlare Pheteletso go thibela malwetsi
Di ukubatsi Thibela bolwetsi
Bolwetsi Thibela malwetsi
Dihlare go fetelwa go thibela go fetelwa Ditshila
Fitelello Ditlamorago Twatsi Tlakatlakano ya di lelo
Kokwane tibela malwetsi
Tshwaetso ya malwetsi Thibela malwetsi Mogare wa bolwetse
Sesotho Dipilisi bolwetsi Dichila
Tshwaetso Thibela tshwaetso Kokwana
Dipilisi kokwana thloko
Tshiwahetsano Ho thibela tshwanetsano Kokwana hloko
Anti-biotics Infection Bacteria
isiNdebele Mshoga ukungabheregi kwe shlahla Indruga Isivhikhela bolwlao Ndonga
kwemithi elwa nama ukumelana namagciwane ubuphathi bama antibiotic Ukuvikela ukutheleleka Amagciwane Silwanyana
gciwane
isiXhosa Amapilisi wokhugeza igazi
SiSwati Ukumelana nemithi elwa Ukwangamela ama-antibiotic Ukutheleleka ukuvimbela amagciwane ama micro organisms ama-superbug Ukumelana nemithi

namagciwane

ukutheleleka

elwa namagciwane
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Using mystery shoppers to determine practices pertaining to antibiotic
dispensing without a prescription among community pharmacies
in South Africa—a pilot survey
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Roles of diagnostic and antimicrobial stewardship

in the implementation of rapid molecular tests

Clinical PATENT Diagnosis &
evaluation treatment
DIAGNOSTIC STEWARDSHIP ANTIMICROBIAL STEWARDSHIP
m Right test Health Care m Right interpretation
m Right patient Provider m Right antimicrobial
m Right time m Right time
Rapid Rapid
diagnostic Rapid diagnostic test performed diagnostic
test result
ordered MICROBIOLOGY reported
LABORATORY

Messacar et al. J Clin Microbiol 55:715-723



Key diagnhostic stewardship considerations for implementation of rapid

molecular tests

Key considerations and potential

Goal Key question strategies
Right test Is the test appropriate for the Sensitivity and specificity
clinical setting? Predictive values

Testing volumes
Diagnostic yield
Laboratory feasibility

Cost
Clinical impact
Right patient Will the clinical care of the patient Laboratory test utilization committee
be affected by the test result? Automatic laboratory reflex

CPOE decision support
Appropriate use criteria
Indication selection
Prior authorization

Benchmarking
Specimen rejection
Right time Will the result be available in time Time to specimen receipt
to optimally affect care? Centralized vs point-of-care testing

On-demand vs batched testing
Specimen preparation time
Run time

Result reporting time

Messacar et al. J Clin Microbiol 2017;55:715-723



Key antimicrobial stewardship considerations for

implementation of rapid molecular tests

Goal Key question Key considerations and potential strategies®

Right interpretation Will the clinician understand the test result? Result report lanquage
Selective reporting of relevant results
AS prospective audit and feedback
AS real-time decision support

Right antimicrobial Will the clinician appropriately modify antimicrobials Clinical practice quidelines

based on the test result? EMR-based decision support with result reporting

AS prospective audit and feedback
AS real-time decision support

Right time Will the clinician act upon the test result promptly? EMR reporting
Results called with readback reporting
AS prospective audit and feedback
AS real-time decision support

Messacar et al. J Clin Microbiol 55:715-723



Trends for improved dosing

Principal trends for optimised dosing from in vitro and
animal in vivo data to define PK/PD relationships

THEN from PK/PD modelling and simulation papers to
describe the dosing that best achieves those indices

Understanding altered PK is key

Knowledge of bacterial susceptibility (PD) key
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Hepatic dysfunction: (J.cyp

Gastrointestinal failure: loss of
enteral route of administration, altered
pH of enteral secretions, abnormal diet

from hypoxia or sepsis, | blood
flow and {, plasma protein binding

CNS dysfunction: altered
ventilation, coadministration of
antiepileptic drugs, autonomic

disturbance

—

Renal failure: altered drug
excretion, fluid retention, acid/base
disturbance, renal replacement

therapy

/

physiology

Pharmacokinetics vs altered

Respiratory failure: respiratory

acidosis/alkalosis, hypoxemia,
mechanical ventilation

Muscle disorders: J muscle

mass, renal failure from rhabdo

General trauma: AAGand

<

7N

cytokines affect PB and metabolism

Endothelial failure: MTBW and
altered protein levels

Cardiovascular failure:

J enteral absorption, | hepatic and
renal perfusion, fluid retention and
metabolic acidosis

Endocrine dysfunction: stress

response, adrenal-; thyroid-; or
pancreatic dysfunction

=

%

Q)
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Moving towards the individual

Characteristics of Microbe: _ Host
drug or drug ‘ 1
Combination .
Pharmacogenetic Pharmacoecologic
l ) » Immunogenetic = Adherence
- Pr?enotypldg.enolypcc (HLA, 1L28-B) « Lifestyle
microbial resistance * Pharmacokinetic * Drug interactions/
= PK/PD pattern = Absorption/ concurrent
= Toxdicity profile « CCRS tropism distribution/ medications
= Potency metabolism/ - Comorbidities
e Convenience = Clade/genotype excretion « Organ dysfunction
- isti = Chronic titis B
o Fhiad dose Virulence characteristics o -gonos 2 hepati
= Pill burden - transponer - Antimé bial
= Tissue penetration genes - ! Allergy/ADR history
= Drug interaction 2L "a'_ maoodz‘namac
~ potential geo' ugnes rget
l _ = Mitochondrial genes

‘Individualized prescription” ——=
response to antimicrobial therapy (efficacy/safety)

v

Declaration of patient ‘phenotype’ through follow-up {clinical and laboratory monitoring for toxicity
and efficacy),. adherence monitoring, counseling with revision of dose/drug(s) as necessary

|

Treatment effectiveness
Ar Ear dungl, David W Haas2, Todd Hiwilgan?, and Elizabern J PhillipsPharmacogenomics. 2014 November ; 15(15): 1905-19350.
<oi:10.2217/pe=.14.147




Let’s start wrapping this up!

We need more hands on deck enabling Antimicrobial stewardship programs to
get more and more attention

Regardless of generalist vs. specialist practice model, multiple interventions will
work

= |deally, best results use specialists and generalists working together
Use a ASP checklist and multidisciplinary approach to assure success

The highest levels of government have shined the spotlight on ASP - this will
affect boots on the ground

Use the practice model that works best for you to get best results
Get the best use of your ASP by engaging in a multidisciplinary approach




People who are crazy enough to
think they can change the world, are
the ones who do.

ROB SILTANEN

&
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