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Potential impact of SF antibiotic on the rate of resistance emergence

Standard course Slightly reduced %API Much reduced %API Increased %API
A .. A . A A L. Standard : SF, slightly . SF, much
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How fake animal medicines threaten
African livestock

Feb 6,2015

“International Federation of Animal
Health estimates that the trade in

sub-standard and non-
registered drugs in Africa is
worth USS400m a year - the

same size as the official market.”

The true scale of the problem is
difficult to pinpoint
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A narrative review of veterinary
pharmacovigilance situations and
prospects in East African
countries

Yesuneh Tefera Mekasha'*, Sete Nigussie?,
Abibo Wondie Mekonen®, Kassahun Berrie*, Asnakew Mulaw
and Melaku Getahun Feleke®

Background: Veterinary pharmaceuticals must be safe and effective for treating
and preventing diseases in animal sectors. Strict adherence to regulations at
every stage of production, storage, and administration is necessary as the global
sector grows in order to lower the possibiity of adverse veterinary drug events.
Strong pharmacovigilance regulatory systems are critical in monitoring and
managing safety concerns related with veterinary pharmaceuticals.

Objective: This review aimed to investigate the implementation of veterinary
pharmacovigilance, collaborative initiatives, and reporting practices within the
veterinary sector across East African countries.

Methods: A thorough search was performed using online platforms such as
Google Scholar, PubMed, the Web of Sciences, and regulatory Web sites. The
search strategies relied heavily on selecting relevant published findings related
to veterinary pharmacovigilance status, veterinary adverse drug event reporting
practice, and c efforts in y pharmaceutical sectors within
the East African landscape. This article search approach confirmed the inclusion
state of veterinary pharmacovigilance and associated collaborative initiatives in
the region

Results: In comparison to more developed regions, the review indicated that the
veterinary pharmacowvigilance system in East African countries was still in its early
state. A strong legislative foundation and a large commitment from the veterinary
profession are needed to establish a nationwide vetennary pharmacoviglance
system. The review reveals a significant lack of consistency in the infrastructure of
veterinary pharmacovigilance among the countries of East Africa. Tanzania, Kenya,
and Ethiop@a have some institutional processes for veterinary pharmaceutical
safety, but they lack thorough documentation, which suggests that this systems
still require impr The analysis how the reporting
systems are for adverse veterinary medication events in the majority of East African
nations. Given the challenges East Africa faces, customized strategies are required
to guarantee the safety and oversight of veterinary medications and improve
veterinary pharmacowigilance. For systems to be more effective, veterinary
pharmaceutical legal frameworks must be strengthened and stakeholder

* Kenya: Industry estimate that approximately 30% of all drugs
in Kenya are substandard

* Uganda: National Drug Authority received reports of the
circulation of counterfeited and unregistered “Tick Burn
Spray,” which caused serious adverse effects to both the
animals and the human population exposed to this
suspicious product. A particular report from Kyenjojo
indicated that a farmer had lost a milking cow following the
use of the tick burn spray
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Picture of the counterfeit and unregistered
Tick Burn Spray used on the farm where
the death of the milking cow occurred

Photo of a dead milking cow after using Tick
Burn Spray in Kyenjojo District
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ABSTRACT

Objective Substandard and falsified (SF) veterinary
medicines affect animal health,

"% Paul N Newton © %3

WHAT IS ALREADY KNOWN ON THIS TOPIC
= and falsified (SF) veterinary medicines

food security and will influence antimicrobial resistance
(AMR) in both animals and humans. Yet, our understanding
of their extent and impact is poor. We assess the available
public domain evidence on the epidemiology of SF
veterinary medicines, to better understand their prevalence
and distribution and their public health impact on animals
and humans.

Methods Searches were conducted in Embase, PubMed,
MEDLINE, Global Health, Web of Science, CAB Abstracts,
Scopus, Google Scholar, Google and websites with interest
in veterinary medicines quality up to 28 February 2021.
Identified articles in English and French were screened
for eligibility. The Medicine Quality Assessment Reporting
Guidelines were used to assess the quality of prevalence
surveys

Results Three hundred and fourteen publications were
included with a failure frequency (the percentage of
samples that failed at least one quality test) of 6.5%
(2335/35 733). The majority of samples were from
post-marketing surveillance by medicines regulatory
authorities of the Republic of Korea and China. A small
proportion (3.5%) of samples, all anti-infectives, were
from 20 prevalence surveys, with more than half (53.1%,
662/1246) collected in low-income and lower middle-
income countries in Africa and Asia. The prevalence
survey sample size ranged from 4 to 310 samples
(median (Q1-Q3): 50 (27-80)); 55.0% of surveys used
convenience outlet sampling methods. In 20 prevalence
surveys more than half of the samples (52.0%, 648/1246)
failed at least one quality test. The most common defects
reported were out-of: i active

ingredient(s) (A1) content, failure of uniformity of units
and disintegration tests. Amost half of samples (49.7%,
239/481) that failed API content tests contained at least
one of the stated APIs below pharmacopoeial limits. Fifty-
two samples (4.2% of all samples) contained one or more
incorrect API. One hundred and twenty-three publications
described incidents (recalls/seizures/case reports) of SF
veterinary medicines in 29 countries.

Conclusion The data suggest that SF veterinary products
are likely to be a serious animal and public health
problem that has received limited attention. However,

few studies of SF veterinary medicines are available

and are geographically restricted. Lower APl content

and disi s e jon than by
pharmacopoeial standards risks treatment failure, animal
suffering and contribute to AMR. Our findings highlight

>
logically lead to negative health impacts for animals,
farming communities and beyond, but data on SF
veterinary medicines are scattered without global
understanding of their epidemiology and impact.

WHAT THIS STUDY ADDS

= In the 20 studies we included aiming to understand
their epidemiology, 52% of the 1246 veterinary
medicine samples collected in Asia and Africa tested
for quality were substandard or falsified.
= The most common reason for sample failure was
t-of active i content
(46.6%, 481/1032), and 4.2% of all samples con-
tained incorrect active ingredient(s).

HOW THIS STUDY MIGHT AFFECT RESEARCH,
PRACTICE OR POLICY

=» The results do not mean that 52% of veterinary
medicines are SF globally due to limited data and
issues with study methodology; more studies are
needed to better inform interventions and policy.

> SF veterinary medicines may be a serious public
health problem, impacting One Health, especially
in low-income and middle-income countries, with
little evidence on their occurrence in high-income
countries.

the need of more research, with robust methodology, to
better inform policy and implement measures to assure
the quality of veterinary medicines within supply chains.
The mechanism and impact of SF veterinary products on
animal and human healith, agricultural production, their
economy and AMR need more transdisciplinary research.

INTRODUCTION

Humans coexist in complex ecological rela-
tionships with other vertebrate animals,
whether wild or as companions or live-
stock, and their environments. Omnivorous
humans depend directly on healthy and
productive animals for food and economic
security, especially in low-income and middle-
income countries where for a large propor-
tion of people raising animals provides their

BM)

Vidhamaly V. ef al. BM. Giobal Health 2022;7:008564. doi:10.1136/bmjgh-2022-008564 1
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2% of veterinary medicine samples collected in
Asia and Africa failed at least one quality test

Most frequent issues were out-of-specification
active pharmaceutical ingredient (s) content, failure
of uniformity of units, and disintegration tests
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Substandard and falsified antimicrobials in
selected east African countries: A systematic
review

Addisu Afrassa Tegegne '+, Anbessa Bekele Feissa®, Gemmechu Hasen Godena®,
Yesuneh Tefera '+, Hassen Kobnaonuun"‘ Yidiz Ozalp*, Sutan Suleman®

1P Py Quality A Aftars, University of Gondar,
Gondar, Ehiopla, 2 Pharmaceutcal &msawoﬂhwm Insttute of Health Sciences, Jmma
University, Jmma, Ehiopa, 3 Bh-opmwwwny MﬂrwwaMyCcmrum
Inspecton Direciorate, Addis Ababa, Ethiopi, 4 of Near East
University, Turkey

* addeuatrassad648 @ gmal com (AAT); yetelera29 @ gmail com (YT)

Abstract

Background

Globally, milions of people have been aff by fraudulent phar ical pr , par-

ticularly those in develaping countries. Although the problem of falsified and substandard
drugs is acknowledged, the extent of the issue is ever-changing, has a dynamic nature, and
should be ified and captured in a recent

Objective

This systematic review seeks to examine the data that can quantify and provide a curent
snapshot of the dence of SF in east Africa countres.
Methods

Sdientific studies on antimicrobial quality were searched in PubMed, Embase, Scopus, and
Google Scholar from 2017 to February 2023. The search strategy focused on scientific anti-
cles published in peer ific journals written in English and the studies exclu-
sively done in any of the selected countries of east Africa. The articles were carefully
reviewed by two individuals for inclusion in y, first by title folk dbyab and
the full-text retrieval. To minimize bias iated with the methodology used for data collec-
uon mequalyolmestuaosm for quality g to the M Quality
(MEDQUARG). The reporting of this systematic review
wsdoneldbvlno Pmlenod Reporting ltems for Systematic Review and Meta-Analysis
(PRISMA).

Results
Fifteen studes that estimated the prevalence of poor-quality antimic robial medicinesin

Competing inferests: The authors have dedared
that no competing intarests exdst. selected four east African countries were included. The overall percentage of samples of
PLOS ONE | hipacfdol org/10 137 1 foumal pone (205056 January 26, 2024

Review of studies from Ethiopia, Kenya, Rwanda and
Tanzania, 217-2023

22.6% failed at least one quality test but individual
studies reported rates ranging from 0% to 80%

Zabala et al. 2022 found that evidence on SF antibiotics is

scarce. Estimates that 17.4% of the global antibiotic
I.I

Significant progress has been made in improving the
quality and regulation of the human pharmaceutical
market
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ILRI Study 1: Mystery shopper

www.nature.com/scientiticreports
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Antibiotic quality and use practices
amongst dairy farmers and drug
retailers in central Kenyan
highlands

Dishon M. Muloi*’*"*, Peter Kurui®*, Garima Sharma’, Linnet Ochieng’,
Fredrick Nganga’, Fredrick Gudda®, John Maingi Muthini’, Delia Grace'*, Michel Dione®,
Arshnee Moodley** & Caroline Muneri®*

Understanding antibiotic use in dairy systems is critical to guide antimicrobial stewardship
programs. We investigated antibiotic use practices in small-holder dllryﬁrms antibiotic quality,
and resistance (AMR) 9 y drug retailers in a mixed farming
i tral K highlands. Data were collected from 248 dairy farms and 72

veterinary dmg stores between February 2020 lnd October 2021. A scale was developed to measure
knowledge about AMR and antibiotic use using item response theory, and regression models were
used to evaluate factors associated with antibiotic use and AMR knowledge. The active pharmaceutical
ingredient (API) content of 27 antibiotic samples was determined using high-performance liquid
chromatography (HPLC). The presence and levels of 11 antibiotic residues in 108 milk samples
collected from the study farms were also i i using liquid tandem mass
spectrometry (LC-MS/MS). Almost all farms (98.8%, n = 244) reported using antibiotics at least once
in the last year, mostly for therapeutic reasons (35.. s%) The most used antibiotics were tetracycline
(30.6%), penicillin (16.7%), and ide (9.4%), e ivi or i ination, and
predominantly in the injectable form. Larger farm size 10R =1.02, p<0.001) and history of vaccination
use (OR=1.17, p<0.001) were significantly associated with a higher fnqumcy of antibiotic use.

Drug dvised on animal hada er mean
than those who only sold drugs. We found that 44.4% (12/27) of the uma antiblotics did not meet
the I.ImM States We detected nine

jotics in milk, including i and tri im. However, only
h pl the maxi idue limits set by the Codex Al ius Commission. Our
findings indicate that antibiotics of poor quality are accessible and used in small-holder dairy systems,
which can be found in milk. These resuits will aid fu how to p

antibiotic use practices in dairy systems.

Animal husbandry currently a i two thirds of the global f antibiotics, and
this is projected to increase’. The wldesprud use and misuse of antibiotics has raised concerns about polcnllal

of I resistance (AMR). AMR infections have been estimated to lead
t0 1.27 million deaths globally in 2019, with most of the burden borne by low- and middle-income countries
(LMICs), particularly in sub-Saharan Africa’. In these wump antibiotics serve as ‘quick fixes' for hygiene and
productivity challenges, acting as substitutes for more costly interventions to improve the conditions within
which health workers, farming communities, and animals work and live’. In the recent years, there are increasing

*Animal and Human Health Department, International Livestock Research Institute, Nairobi, Kenya. Department
of Veterinary Surgery, Theriogenology and Medicine, Egerton University, Njoro, Kenya. 'Department of

and Kenyatta University, Nairobi, Kenya. ‘Natural Resources
Institute, University of Greenwich, Kent, UK. *Animal and Human Health Department, International Livestock
Research Institute, Dakar, Senegal. “Department of Veterinary and Animal Sciences, University of Copenhagen,
Frederiksberg C, Denmark. "Institute of Infection, Veterinary and Ecological Sciences, University of Liverpool,
Neston, UK. *These authors contributed equally: Dishon M. Muloi, Peter Kurui, Arshnee Moodley and Caroline
Muneri, “email: D Muloi@cglar.org; a.moodley @cgiar.org; asm@sund.ku.dk

Scientific Reports | (2023) 33:23100 | https:/jdol.org/10.1038/541598-023-50325-8 nature portfolio

Scenario 1: dairy cow experiencing
respiratory distress symptoms such as
nasal discharge, lethargy, labored
breathing, and lack of appetite

Scenario 2 broiler flock displaying
diarrhoea, weight loss, weakness, lack of
appetite, and ruffled feathers.

One of the shoppers, who was a
veterinarian, further requested a specific
antibiotic brand.

Samples purchased in their original
containers.
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i 150 ” symptoms without a prescription
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ILRI Study 2: Antibiotic quality on farm ongoing
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ILRI Study 3: Poultry vaccine efficacy ongoing

» All farmers said they vaccinated against NCD, IB, IBD

e Serum samples collected at Day 28 from 18 randomly selected birds
e Zoetis ProFLOK ELISA kit against NCDV, IBV, IBDV

IBD

Category NCD IB IBD

Fair vaccination 0 5% 0

NCD 1B
Vaccine

antibody response
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One Health: interconnectedness and sharing
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Impacts on Impacts on nvironmental
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Disease
control
failure
Treatment o . . Soil & Water Ecosystem
Failures AR‘:;?;:;?::' g?:e";;g: Contamination Disruptions
Toxic
Reduced Residues in
productivity ASFs
4
Increased Food Safety

Mortality » Concerns
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Finished products Active pharmaceutical ingredients

Local -
AHSPs manufacturers Non-prescribing
companies wholesalers

Veterinary clinics

?

S CLLTTITTERY

Prescribing
wholesalers

venuns

O

30% 4 40% ¥

Retailer
End users
1% Developmental non-governmental Unlicensed & undocumented || & u w5 ulw .) Sma"scale farmers ]
° organizations EEEEEEEE community health workers
-IlllllllllllIllllllllllllllllllllllllllllllllllllllllllllll) Large scale farmers ]

iEEEESE ) Unregulated channel ﬁ Authorised channel AHSPs Animal Health Service Providers

Veterinary retail shops

(’IIIIIIIIIII

Licensed animal health practitioners

(IIIIIIIIIIIIIIIIIIIIIII

Small / medium-scale
farmer
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e Routine testing at import & sales hubs
e Tracking systems using barcodes or QR codes
e Encourage whistleblowing and reporting

e Work with regional and global networks e.g.
VSAFE

e Harmonize regulations

e Establish centralized veterinary drug registries
e I[ncrease penalties for SF drug prod. & dist.
e Improve post-market surveillance
* Avail pharmacovigilance data Strengthen S

- T B B & Monitoring
frameworks g

Antimicrobial
4 Stewardship
& Sustainable
practices

e Encourage good animal husbandry practict e Training programs

e Scale up vaccination programs e Introduce mobile app for instant reporting
e Support alternatives e Awareness campaigns
* Promote quality-assured products e Integrate into educational curricular

N\
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