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Introduction

The journey of Sri Lanka through antimicrobial
resistance (AMR) is a“Tale of two cities’. This article
attempts to track the events related to the battle against
AMRin Sri Lankato guide the reader across many facets
over two decades.

Development of Antimicrobial Resistance (AMR) is
a natural phenomenon in microorganisms, but its
amplification and spread are through an array of practices
by humanswhich fecilitate“ selective pressure”. Infections
by microorganismsresistant to antimicrobialstakelonger
to heal, require expensiveand at timestoxic antimicrobials
making the infections untreatabl e causing high mortality,
morbidity and increased healthcare cost. The depleted
pipelineof novel antimicrobialsontop of AMR, aggravates
the problem.

Resistant organisms move across countries through
travel and trademaking it agloba challenge. Antimicrobia
resistance is now considered as a threat to global
development though it was initially described as an
immediate threat to human health [1]. South-East Asiais
highly affected by AMR according to the World Health
Organisation (WHO) risk assessment done in the year
2016 [2]. If neglected, AMR hasaprofound impact on the
health and economy of a country. Understanding this
imminent threat, certain countries have come forward to
float global efforts to strengthen the resource poor
countriesto battle AMR. The efforts made by WHO over
the last decade has paved the way to combat AMR in a
global scale.

The World Health Assembly in May 2015 adopted a
Global Action Plan (GAP) on antimicrobial resistance
realising the grave danger humans are facing due to the
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threat of AMR. GAP outlines 5 strategic objectives.

1 Improveawarenessand understanding of antimicrobial
resistance through effective communication.

2 Strengthen the knowledge and evidence base through
surveillance and research.

3. Reduce the incidence of infection through effective
sanitation, hygiene, and infection prevention
measures.

4. Optimisethe use of antimicrobial medicinesin human
and animal health.

5. Develop the economic casefor sustainableinvestment
that takes account of the needs of all countries, and
increaseinvestment in new medicines, diagnostic toals,
vaccines, and other interventions.

As AMR and human health is intertwined with
agriculture, animal husbandry, and the environment, the
next step wasthe adoption of the“ One Health” approach.

Sri Lankaspends 12.7% of itshealth budget (amoun-
ting to Rs.3.3. hillion) on antibiotics/ antimicrobials. The
top 10 pharmaceutical items that have costed the most
during 2021 and 2022 includestwo antibiotics co-amoxiclav
and meropenem [3]. The apparent magnitude of the
burden of AMR in the country is significant. Multi drug
resistant strains, carbapenem resistance, 3'“-generation
cephal osporine (3GC) resistance, vancomycin resistant
enterococci and Methicillin-resistant Staphylococcus
aureus(MRSA) are not uncommon among our pathogenic
microbial population.

The country hastaken major steps since the dawn of
this century to combat AMR, converting the country’s
scenario from zero information status to be par with the
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international community. Initiation of AMR surveillance
in 2008 was a historical milestonein AMR battlethoughit
was limited to a few centres. Attempting to streamline
rational use of antibiotics and awareness programmes on
AMR wereamong themany activitiesimplemented aligned
with the five strategic objectives of the GAP-AMR,
following the One Health approach. However, during the
process the country has faced many challenges, multiple
gaps have been identified and many lessons were learnt.
The efforts made and lessons learnt is now turning up the
way forward of the country’s battle towards combating
AMR.

Current situation related to AMR in Sri Lanka

The first multi-centre AMR surveillance of the
country, identified as the Antibiotic Resistance Surveil-
lance Project (ARSP) conducted by the Sri Lanka College
of Microbiologists (SLCM) in 2009 in a few selected
hospitals, produced data from blood culture isolates [4].
It showed significant resistant rates to the antibiotics in
common use [4]. Out of the 142 Escherichia coli isolates
85/135 (63%) wereresi stant to cefotaxime (74 Extended-
spectrum beta-lactamases (ESBL) positivesand 11 of the
non-ESBL group resi stant to cefotaxime), 60/102 (58.8%)
wereresistant to ciprofloxacin. InKlebsiella spp 120/137
(87.6%) wereresistant to cefotaxime, 51/104 (49%) were
resistant to ciprofloxacin. Theimportant finding was non-
detection of carbapenem resistance in E. coli and

Klebsiella spp. Among Acinetobacter species carbapenem
resistance was seen with 40% resistance to meropenem
and 30.5% and 47.5% were resistant to amikacin and
gentamicin respectively.

Another multi-centre project on AMR was esta-
blishedin 2011 asacollaborative project of SLCM andthe
Ministry of Health (MoH), identified as the National
Laboratory Based Surveillance of Antimicrobial Resis-
tance, of which the data of urine culture isolates were
analysed and published in 2016 [5]. Inthisstudy, organisms
were not identified to species level and the pooled data
for the coliforms showed 52.9% resi stance to cefotaxime
and 9% resistance to meropenem.

Sri Lanka was enrolled for Global Antimicrobial
Resistance and Use Surveillance System-AMR (GLASS-
AMR) data submission in 2018 and since then data has
been submitted annually. It is encouraging to see a
downward trend of resistance for 3GC in E. coli isolated
from bloodstream infections (Figure 1). This may be due
to the actions taken by Sri Lankan professionals and
authorities in implementing the National Strategic Plan
(NSP) for combating AMR. Resistanceto fluoroguinolones
(levofloxacin and ciprofloxacin) and cotrimoxazole is
around 60% and 3GC is 57% in 2021. Meropenem
resistancein E coli in blood cultureswas 10.6% which is
very high compared to countries such asthe UK (0%) and
Switzerland (0.04%). (Figure2) [5].
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Resistance to individual antibiotics (2021)
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In Klebsiella pneumoniae isolates from blood
cultures, 72%, 77%, and 48% were resistant to cipro-
floxacin, cefotaxime, and meropenem respectively.

Additionally, ESBL, AmpC B-lactamase and carba-
penemases such asNDM and OXA genesarereported in
isolates of Enterobacteriaceaefrom Sri Lanka[6].

Salmonella spp. isolated from blood cultures over
the years have shown susceptibility to ceftriaxone up to
now (indicated by cefotaxime sensitivity) [5]. Among
Neisseria gonorrhoeae, penicillin, and ciprofloxacin
resistanceis42.3%, and 62% respectively, and ceftriaxone
resistance has not been detected up to now. There were
no Shigella isolates reported by national reference
laboratory or surveillance centresfor 2 consecutive years.

According to GLASS data, the percentage of methi-
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cillinresistance in Saphylococcus aureus bacteraemiais
also dowly reducing over theyears. In 2021 the Methicillin
Resistant S. aureus (MRSA) was 47.3%. (Figure 3) The
prevalence of MRSA colonisation was 13.78% in the
population of Colombo District in astudy carried out from
December 2018toApril 2019[7].

Though 13 isolates of Streptococcus pneumoniae
were submitted to GLASS, AST was not reported for any
of the antibiotics for more than 10 isolates and therefore
the percentages were not analysed. Inastudy conducted
inaleading children’s hospital on patients admitted from
January 2005 to March 2007, 24 S. pneumoniae isolates
from blood culturesand cerebrospinal fluid (CSF) cultures
wereanalysed [8]. Morethan 90% (91.3%) of theisolates
wereresistant to penicillin (MIC >1.0 mg/ml) and 47.8%
wereresistant to cefotaxime.
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Sustainable Development Goals (SDG) AMR Indicators (2016-2021)
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A survey on consumption of antibacterial agents
listed under antibacterials for systemic use (JO1) in the
Anatomical Therapeutic Chemical (ATC) classification
system was carried out for 2017 retrospectively. Of the
total antibacterialsconsumed, 54.19% werefrom theAccess
category while 45.57% were from the Watch group with
an Access: Watch ratio of 1.18[9]. According to Institute
for Health Metrics and Evaluation, in Sri Lankain 2019,
there were 2,300 desaths attributable to AMR and 8,800
deaths associated with AMR. Sri Lanka had the 58th
highest age-standardised mortality rate per 100,000 popu-
lation associated with AMR across 204 countries[10].

Action taken to mitigate AMR in Sri Lanka

With the increasing awareness of the presence of
AMR in the country, the need for enhancing measuresto
prevent and control AMR becameapriority. SLCM initiated
discussions among the membership aswell as prescribers,
and the MoH and implemented several activities pione-
ering the battle against AMR in the country. Multifaceted
strategiesfor combating AM R were employed at hospital
level. TheMicrobiology Task Force of theMoH, Sri Lanka
served asthe platform to facilitate |aboratory servicesand
AMR related activities at the national level. At theturn of
the century, there was only one clinical microbiologistin
the state sector hospitals. Microbiological diagnostics
and infection prevention and control (1PC) activitiesof Sri
L ankan hospital simproved gradually with the appoi ntment
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of consultant microbiologiststo hospitalsof al provinces
of the country. Regular training conducted by the
Postgraduate Institute of Medicine helped to develop
expertisein the fields of medical microbiology, virology,
mycology, parasitology and immunol ogy.

Aligned withthe GAP- AMR Sri Lankapublished the
first NSP on combating AMR in 2017 [11]. This NSP
included One Health approach to prevent and control
AMR in human, animal and plant health sectors. The
national advisory committeefor implementing AMR was
co-chaired by the three Director Generals representing
each sector.

An end-term review of the AMR activities was
conducted in 2023 followed by the development of the
second NSP and a National AMR Action Plan for 2023-
2028[12]. Second NSP (NSP2) with abroader OneHedlth
concept including environmental health and food safety
isbeing rolled out currently by the National AMR Focal
Point (deputy director general of laboratory servicesMoH)
with the support of relevant ministries and professional
bodies.

AMR awareness programmes are conducted at
hospital level and annual national level activities are
organised by the MoH during the World Antimicrobial
Resistance Awareness Week to enhance awarenessamong
prescribers, other relevant stakeholders, and the general
public. SLCM and other professional colleges regularly
conduct training and awareness related to AMR.
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ARSP was initiated in 2008 to study the resistance
patterns of bloodstream pathogens with the participation
of 7 centers and it was later expanded to include the
common bacteria causing urinary tract infections [4, 5].
The same surveillance programme has now evolved into
the national AMR surveillance network with 25 sentinel
hospitalsreporting datafor the GLASS[13].

A Hospital Infection Prevention and Control (1PC)
Manua was published by the SLCM in 2005 with asecond
editionin2021. Thishasbeen used toimprovel PC practices
in the hospital settings and to train healthcare staff on
prevention of healthcare associated infections and
transmission of resistant bacteria. MRSA bacteraemiaand
hand hygiene compliance in hospital settings are
monitored as national healthcare quality indicators since
2013

Attempts on optimising antimicrobial prescribing
practices led to the introduction of an authorisation
system by the MoH through a circular on Red Light
Antimicrobialsin 2016 [14]. Thiswasintended to ensure
the appropriate use of 15 antimicrobials. A new circular
has been issued in 2024 to adopt the WHO AWaRe
classification in the country to facilitate the rational use
and monitoring of consumption of antimicrobials[15]. The
first edition of the National Guidelines on Empirical and
prophylactic use of antimicrobialswas published in 2016
and the second edition isready for printing in 2024.

Many research projects on AMR related topics
published in local and international journals reflect the
gravity of the AMR situation in human health[4, 5, 7]. A
few publications in One Hesalth areas raise concerns on
AMRinanimal health and the environment [16, 17].

Challenges and gaps identified in tackling AMR
in Sri Lanka

Activities to reduce the burden of AMR islikely to
confront with many challengesespecially in Low Middle-
Income Countries such as Sri Lanka.

Poor adherenceto guidelines, limited availability of
antimicrobial stewardship programmeswith monitoringin
the community and in healthcare facilitiesand inadequate
diagnostic stewardship are some of these. Monitoring of
small-scale farms and back yard systems is a challenge.
Inadequate laboratory facilities and the high cost of
laboratory testing isabarrier for diagnostic stewardship.

Although the country has strong legislation on drug
registration, the poor post-marketing surveillance, and the
limited availability of laboratory facilities for efficacy
testing, hasresulted in the country receiving antimicrobials
with doubtful quality. This undermines the faith of the
prescribers leading to poly pharmacy and poor-quality
drugsmay lead tolow blood levelsof antimicrobiasleading
to development of resistance. Deficiencies in trained,
experienced human resources further challenge the
implementation of activities for combating AMR in the
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country. Brain drain which occurred especially with the
economic crisis and political unrest of Sri Lanka,
negatively impacted ongoing AMR activities. In addition,
thelack of adedicated team for AMR activities, inadequate
infrastructurefacilities, and financial constraintstogether
with deficiencies in administrative support largely limit
AMR mitigation activities.

Strengths and road map to mitigate AMR in Sri
Lanka

AMR response has been implemented by the
national AMR focal point with sector coordinators from
human health, terrestrial and aquatic animal health and
production, plant health and production, food safety, and
environment sectors. The establishment of National
Multisectoral Coordinating Group in 2016 whichwas|ater
reformed as NAC and the National Action Plan Imple-
mentation Strengthening Team, provides a support
system for AMR activities. NSP2, NAP and a costed
operational planisavailablefor 2023-2028. Thisincludes
the process and outcome indicators for the Monitoring
and Evaluation framework.

The free healthcare delivery system of Sri Lankais
themain strength behind Sri Lanka's achievementsin the
field of medicine. The country has eliminated severa
infectious diseases such asfilariasis and malariaover the
last few decadeswith the help of afree healthcare system
and dedicated human resources. Moreover, the vaccine
coverage for children under five yearsis equa to that of
high-income countries. Sri Lanka has reported successin
strict enforcement of guidelines on antimicrobial use as
seeninlow AMR ratesin tuberculosis, HIV and malaria
(before elimination). Lessons|earned from such pathways
can be incorporated to tackle AMR in the country. The
support given by the MoH and the government amid an
economic crisis cannot be underestimated.

The country is in the process of further expanding
surveillance of human health and planning to commence
anintegrated laboratory network for surveillanceof AMR
inanimal health, agriculture, and food chain.

Developing laboratory capacity and uninterrupted
supply of consumables are urgently needed to keep up
withNSP-AMR.

What should be our way forward?

Sri Lanka has passed many phasesin the journey of
AMR. Ashistory repests, our way forward hasto be shaped
up based on the lessons learnt in the past. As a country
we have many strengthsin the health sector. Thereforeif
we pave the way to battle AMR with appropriate
interventions, a success story of AMR is not a difficult
task.

First and foremost, requirement in our way forward
should be strengthening the governance structure for
AMR. A good governance, implying the apex body for
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AMR, exercising the vested authority is accountable,
transparent, predictable, participative, and dynamic.
Reforms to existing structure, as mentioned in the NSP2
has to be implemented.

AnAMR policy supported with guidelinesfor public
and private sector isanecessity and could be floated with
a strong and dedicated apex body. In our way forward
strengthening and expanding the existing surveillance
system converting it to a well-supported, scientifically
guided One Health system is required. A well organised
system for dissemination of information and necessary
action should be considered a high priority.

A sustainable and well addressed awareness
programmes for public and One Health stakeholders
should be available. Advocacy programmes to establish
political commitment should be worked out. A com-
munication strategy for different audiences should be
planned and implemented if we areto have early resultsin
reducingAMR.

Producing quality data for action is not possible
without adequate human resources, uninterrupted supply
of reagents and facilities for information technology at
data generation points. Therefore, due attention should
be paid to strengthen the microbiology laboratoriesisiand
wide. A regular provision of quality assured antimicrobials
for prescribers and receivers in both human and animal
sector isahigh priority.

As IPC plays a major role in preventing AMR,
implementing the activities suggested in NSP2 would push
our AMR ratesto low levels. Obtaining support from the
technical expertise on infection prevention and control
from designing of hospitals to commissioning of the
specific unitswill uplift the battle against AMR. A policy
for IPC with necessary regulations imposed would be
essential for our forward march. Monitoring and evaluation
of IPC should go hand in hand with availability of
commoditiesfor IPC.

Consumption and utilisation of antimicrobiasisan
area which should carefully monitored and strictly
regulated. Gaps in our system with regard to this area
should be straightened without delay. Human health sector
as well as al other sectors under One Health should be
under thisumbrella

Some of the activitiesin combating AMR need good
financial support. But thereare many moreactivitieslisted
intheactivity plan of the NSP2 which are either no cost or
of low cost. These low hanging fruits should be plucked
without adelay. Simultaneously for the costed activitiesa
business case should be devel oped for the donor agencies
and those agencies have to be motivated by the
governing structure for AMR to achieve success.

Prioritisation of theactivitiesof NSP2isamustinthe
way forward. Phased out implementation in collaboration
with all stakeholdersisamust. All these should be backed
by good research. Therefore, a national scale support
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system prioritising One Health AMR research should be
established. Thefuture can be shaped accurately by appro-
priate operational research. In anutshell adhering to NSP2
with no ad hoc activities, implementation of those with
good governance and working out for supporting
mechanismswill pave a smooth way ahead of us.
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