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1. Inaugural session

The virtual meeting took place from 14-17 June 2021, for 2.5 hours (18:30-21:00 hours Indian
Standard Time). Participants included national leprosy programme (NLP) managers, anti-microbial
resistance (AMR) focal points partners, representatives from nongovernmental organizations
(NGOs), experts and WHO staff from HQ, regional offices, the Global Leprosy Programme (GLP) and
country offices.

1.1. Welcome remarks

Dr Erwin Cooreman, Team Leader, GLP welcomed all participants on behalf of the World Health
Organization (WHO). This virtual consultation brings together two main communities, both from
countries and at the international level: leprosy programme managers and partners; as well as
persons in charge of AMR programmes.

The previous time that WHO convened a (face-to-face) meeting on the same subject was in October
2016 (Kathmandu, Nepal) and before that almost every two or three years. Since that time, several

innovations have come into place; but progress has been much less than desired. This meeting may

look into ways to move the agenda of addressing AMR in leprosy forward.

The main new opportunity that has occurred is the significant increased attention for AMR globally,
in WHO as well as in countries. This was prompted by serious threats in severalinfectious diseases
caused by wide and inappropriate use of antibiotics. Based on available data, such threat is not
perceived in leprosy, which fortunately can be benefit from its robust first-line regimen in the form
of multidrug therapy and the controlled dispensation of leprosy treatment. This maybe areason
alsowhy AMRin leprosy is typically treated as having a lower priority.

In WHO, AMR has been elevatedto a cross-cutting, top priority. A division was createdin HQ which
is headed by an Assistant Director General. Regional Offices are also streamlining AMR as a
horizontal platform to support multiple disease control programmes. Inthe South-East Asia Region,
both control of neglected tropical diseases (NTDs) —which include leprosy —and AMR are flagship
priorities.

1.2. Inaugural address

In her inaugural address, Dr Poonam Khetrapal Singh, Regional Director, WHO South-East Asia
Region, highlighted the importance of this meeting for making advances — in spite of COVID-19
related impediments — on several key policy frameworks including the global NTD Roadmap, the
Global Leprosy Strategy 2021-2030, and the Global Action Plan on AMR. This meeting alsointersects
with two of the Region’s eight flagship programmes: eliminating NTDs and other diseases onthe
verge of elimination; and strengthening national capacityto prevent and combat AMR.



She highlighted several key achievements in global leprosy control: a significant reduction in case
detection comparedto ten years ago, a reduction of new cases with visible deformities at the time
of diagnosis toless than 5%, and animportant reduction in children diagnosed with leprosy.

The Global Leprosy Strategy 2021-2030 includes a paradigm shift, with a focus on moving towards
interruption of transmission and elimination of disease. Achieving zero leprosy will not be easy and
requires to overcome existing barriers and anticipate emerging challenges. One such challenge is
AMR.

She mentioned the global sentinel network for monitoring AMR in leprosy to which more countries
have expressedinterest to become part of. Though, resistance toleprosy drugs appears relatively
low, this should not be taken for granted and all efforts have to be made to prevent amplification. As
the Global Leprosy Strategy highlights, drug-susceptibility patterns must be assessed globally and
resistance among both new and retreatment cases must be monitored.

The Regional Director conveyed three messages that are applicable to all stakeholders, whatever a
country’s current surveillance status.

First, action is everything. Policy frameworks themselves will not drive results unless theyare
programmaticallyimplemented. She welcomed the development of actionaltemplates, withthe aim
of providing a clear end-to-end process for surveillance activities and laboratory processes in
sentinel centres and reference laboratories.

Second, integrationis vital. AMR is a significant threat to health and development globally, and most
countries are taking multisectoral action.

Third, partnerships are key. Ample expertise is available in research laboratories across the world, as
well as in facilities managed by nongovernmental organizations.

She further remarked that it is by working together, and harnessing all resources at our disposal,
that we can achieve the ambitious vision of the Global NTD Roadmap and Global Leprosy Strategy
and contribute towards the full implementation of the Global Action Plan on AMR.

1.3. Objectives and expected outcomes

The general objective of the meeting was to contribute toimproving surveillance for resistance to
antimicrobial drugs used in leprosy.

The specific objectives were:

» To review the status of anti-microbial resistance (AMR) surveillance including inclusion in
national AMR plans (where applicable) and magnitude of AMR in leprosy;

To review and confirm current technical guidance in light of any recent evidence;

To outline atemplate for roll-out of AMR surveillance in leprosy endemic countries in line
with technical guidance;



To explore development of a network of reference laboratories and experts to support
countries;

To discuss alternate regimens used in treating patients with M. leprae strains resistant to
multidrug therapy (MDT) and follow-up actions.
The expected outcomes were:

v’ Status of AMR surveillance (including national AMR plans or leprosy AMR plans) and extent

of AMR problem in leprosy programmes documented;
Confirmation of current technical guidance and advice on any new tools for AMR in leprosy;
Draft Template for roll-out of AMR surveillancein leprosy agreed;

New leprosy programmes/countries identified interested in developing AMR surveillance for
leprosy need for strengthening of existing network identified;

List of reference laboratories, experts for potential linkage with designated national
laboratories updated.

2. Current status on AMR in countries

Data on AMR surveillance from countries were received through sentinel centres between 2009 and
2015. Data from 19 countries indicated that 5.1% of the tests on relapse patients tested were
positive for rifampicin while 2% were positive in new cases (Figure 1). Brazil and India reported more
than 10 cases with rifampicin resistance between 2009 and 2015

Fig. 1: Map indicating countries as part of sentinel network and test undertaken during 2009-2015
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Resistance todapsone was observed in greater proportions both in relapses and new cases from the
data received from 19 countries covering the period 2009-2015. Resistance toallthree drugs are
presentedin Table 1.

Table 1: AMR to leprosy drugs, 2009-2015

Relapse New cases
Number Number
Drugtested S (proportion) WL 530 (proportion)
samples . samples .
of resistant of resistant
tested tested
samples samples
Rifampicin 1,123 57 (5.1%) 802 16 (2.0%)
Dapsone 877 35(3.9%) 762 52 (6.8%)
Ofloxacin 822 16 (1.9%) 684 13 (1.9%)

From 2016 onwards data on AMR surveillance was collected through annual leprosy statistics. AMR
tests were conducted on 1658 retreatment patients. Dapsone resistance was foundin more
patients. Resistance to more than one drug was found in 4.2% of retreatment cases. Resistance
levels in new patients were lower than in retreatment casesfor all the three drugs (Table 2).

Table 2: AMR to leprosy drugs, 2016-2019

Retreatment cases New cases
Number Number
Drugtested e ] (proportion) Number of (proportion)
samples prop samples prop
of resistant of resistant
tested tested
samples samples
Rifampicin 51(3.1%) 19(1.1%)
Dapsone 1658 37 (2.2%) 1665 42 (2.5%)
Ofloxacin ' 10 (0.6%) ' 9 (0.5%)
2 or more drugs 70 (4.2%) 6 (0.4%)

3. AMRsurveillancein leprosy: current guidance to leprosy
programmes

Dr Erwin Cooreman highlighted that in the Global Leprosy Strategy 2021-2030, ‘anti-microbial
resistance’ is featured three times: it is identified as one of the major challenges; monitoring AMR is
a key component under the Strategy’s first pillar (“Implement integrated, country-owned zero
leprosy roadmaps in all endemic countries”); and an indicator on AMR is included in the monitoring
framework.

He recalled that drug resistance was rampant in the 1970ies, when dapsone monotherapy was the
mainstay of leprosy treatment. The introduction of MDT could reverse this and since the 1980ies,
rifampicin has been the backbone of leprosy treatment. Rifampicin resistance does occur as well as



resistance to ofloxacin (second-line drug); resistance tothe latter drug likely emerged due to the
widespread use of quinolones for indications other than leprosy.

He gave an overview of activities undertaken at the international level to address drug resistance
surveillance.

He recapitulated the key elements described in the Guide for surveillance of antimicrobial resistance
in leprosy (2017 Update). po”™ 2

The objectives of the surveillance systemare: (i) To determine primarily
resistance to rifampicin among new and retreatment cases (mono-or
poly-resistance); (ii) to monitor resistance rates over time; and (iii) based
on disaggregated data, identify associations, e.g. with sex, age or
geographicallocation.

The aim is to assess allretreatment casesand 10% of new cases for drug
resistance. The guide describes how collection and testing centres can
be identified. For new cases, the system can be designed as (one time or @i

periodic) cross-sectional surveys, through sentinel sites orin a
continuous fashion. Obtaining consent from the patient is required. Specific records are to be
maintained at collection centres, in testing laboratories and by NLP through a National Leprosy AMR
Register.

He elaborated the different steps that are describedin the technical guidance document and that
encompass topics mentioned below. Where relevant, he highlighted the responsibilities of each
actor.

- Setting up or expanding a surveillance system at the national level;
- Selection of a laboratoryfor quality control

- ldentification of sample collection centres

- Calculating the sample size (for new cases)

- Sample collection

- Laboratorytest

- Recording of information

He referredto the annexes included in the Guide which includes model examples for different types
of forms and registers.

He ended his presentation with linking the guidance with the agenda of this meeting.

4. Recent advances in the diagnosis of AMR to anti-leprosy drugs

This topic was presented by Professor Emmanuelle Cambau of the National Reference Centre for
Mycobacteria and Drug Resistance, Paris, France.
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She highlighted the changein leprosy treatment as it occurred throughout the years. MDT was
mainly introduced as an answer to resistance to anti-leprosy drugs when used as monotherapy. Till
date, MDT has proven to be robust to minimize drug resistance.

There are two main ways of assessing drug resistance: phenotypic and genotypic. The phenotypic
assessment is performed through inoculation of the mouse footpad, a technique which is still
performed in only few countries.

Molecular detection of resistance focus on detecting mutations that are associated with resistance.
There are three main approaches in this: (i) DNA extraction, PCR and Sanger sequencing; (ii) line
probe assaywith a commercial kit; or (iii) whole genome sequencing.

There is a large (though not complete) overlap between genotype and phenotype: all M. leprae
resistant strains identified through the mouse footpad were genotypically confirmed but not all
mutations described in the M. leprae genome confer resistance inthe mouse footpad test. Not all
mutations conferring resistance leadto clinical failure (due to the use of multiple drugsin MDT). Not
all strains withresistance inthe mouse footpad test harbor mutations. Treatment failure or relapse
is not always due to resistance.

A new development is the automated matching of mutations detected with those known to confer
resistance toanti-leprosy drugs. The tool is called “HARP” (Hansen’s disease Anti-microbial
Resistance Profiles) and constitutes a database of structuralimpacts of systematic missense
mutations in drug targets of M. leprae.

A second innovation is Deeplex Myc-Lep (Genoscreen), which is a kit for amplicon sequencing using
next-generation sequencing. From DNA contained in the skin smears or biopsy it can amplify in a
multiplex specific format nine genes involved in resistance as wellas 18 other genomic markers
specific of the M. leprae strain used for comparing strains.

She made the following conclusions:

- AMR detection in leprosy can be done through molecular analysis and mouse footpad
testing;

- New mechanisms or new mutations are and will be detected, hence the need for further
research and exchange of information;

- Clinical information should be kept together with the molecular one to evaluate of the
impact of resistance.

5. Integrated anti-microbial resistance surveillance
5.1. Global Anti-microbial Resistance and Use Surveillance System

Dr Eremin Sergey, Medical Officer, WHO-HQ, presentedthe Global Anti-microbial Resistance and
Use Surveillance System (GLASS). This system provides a standardized approach to the collection,
analysis, interpretation and sharing of data by countries and seeks to actively support capacity
building and monitoring of the status of national surveillance systems.
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The objective of GLASS is to foster national AMR and antimicrobial consumption and use
(AMC/AMU) surveillance systems through harmonized global standards to: (i) monitor AMR and
AMC/AMU trends; (ii) detect emerging resistance; (iii) identify patterns of use of antimicrobials; and
(iv) inform estimates of extent of AMR.

The following steps have been taken as part of global AMR surveillance:
- 2014: status reporton AMR;
- 2015: development of global standards for surveillance;
- 2016: establishment of a global surveillance system;
- 2017: reporting and data collection;

- 2019: development of AMC and focused surveillance activities; undertake studies and
surveys;

- 2020: revision of GLASS;

- 2021: Third high level technical consultation and meeting on surveillance of anti-microbial
resistance and use for concerted actions.

The current GLASS environment consists of: (i) routine data surveillance which includes anti-
microbial resistance surveillance (GLASS-AMR) and anti-microbial consumption surveillance (GLASS-
AMC); (ii) reporting (GLASS-EAR); (iii) focused surveillance which includes enhanced gonococcal anti-
microbial surveillance programme (EGASP) and Candida spp. AMR surveillance (GLASS-Fungi);

(iv) survey and studies which includes one health AMR surveillance (One Health), point prevalence
survey methodology for antibiotic use in hospital and GLASS methodology for estimating attributable
mortality due to AMR.

GLASS-AMR surveillance approach. The population coverage of GLASS-AMR surveillance is patients
seeking carein healthcare facilities for whom clinical samples are collected for routine
microbiological investigations. Data for AMR are collected through a surveillance system which
gathers results from susceptibility testing for targeted human bacterial pathogens isolated from
clinical specimens routinely sent to laboratories for diagnostic purposes. Together with patients’
microbiological results (species identification and AST), countries are alsoinvited to report
demographic and epidemiological variables, either in aggregated or individual-level format.

GLASS covers common bacterial infections associated with facility- as well as community-acquired
infections. They are selected based on public health burden (especially in case of resistance). Some
pathogens (e.g. Salmonella spp., Shigella spp.) were selected because of the significant morbidity
and/or mortality they cause in low- and middle-income countries. Some pathogens affect vulnerable
populations (e.g. H. influenzae which can cause severe infections in children). Several of the GLASS
target pathogens are included in the WHO Global priority list of antibiotic-resistant bacteria to guide
research, discovery, and development of new antibiotics (2017). Local and national surveillance may
include other organisms and antimicrobial agents that should be addressed properly. The typical
specimen types are blood, cerebro-spinal fluid, urine, stool and swabs from the lower respiratory
track, urethra, cervix, rectumand pharynx.

Figure 2 shows the flow of data through the GLASS network.
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Fig.2: GLASS-AMR data flow scheme
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The GLASS-AMR manual summarizesthe WHO methodology for a global
programme on surveillance of AMC, and guides countries on how to use the
GLASS-AMC template to prepare the national AMC surveillance data;
produce national AMC data files to foster AMC data analysis at national level,
and facilitate the preparation of the AMC national data for submissionto
GLASS-AMC.

The systemincludes:

7

GLASS-AMR manual

An option for submission of anonymized individual patient-level data
providing additional opportunities for AMR surveillance data validation and analysis;

An option for submission of data generated by molecular AMR diagnostics to complement

phenotypic AMR diagnostics data and improve understanding of the underlying mechanisms

responsible for resistance.

An approach to assessing and improving the validity and representativeness of surveillance

data to guide interpretation of the data reported by countries and guide and monitor

development of the national surveillance systems and their quality.

The SDG framework includes, under SDG 3 (ensure healthy lives and promote the well-being for all
atall ages), target 3.d (strengthen the capacity of all countries for early warning, risk reduction and
management of national and global health risk) an indicator on AMR.
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In order to move forward while maintaining the GLASS objectives, global and national surveillance
systems should be fosteredand AMR and AMU should be globally monitored:

=  Two-pronged approach for surveillance: (i) Continue data collection based on routine clinical
sampling of patients; and (ii) application of complementarystrategies (e.g. surveys)to
improve quality, completeness and representativeness of data.

= Assessment ofimpact on human health of selected types of AMR causing bloodstream
infections.

=  Application of new technologies, including new and more agile IT tools and incorporation of
molecular markers of AMR to the reporting.

=  Fostering the use of AMR/AMU data for policy making, and integration with other health
information and data from other sectors.

= Collaborating with the Food and Agriculture Organizationand the World Organization for
Animal Health for the development of a Tripartite Integrated Surveillance System.

5.2. Regional (SEARO)

DrSiswanto, Senior Adviser for Science, Research and Innovation, presented the AMR Surveillance
System for Better Policies and Actions.

National AMR plans are preparedto reduce antimicrobial consumption or use and reduction in
prevalence of AMR pathogens. The activities include understanding and awareness of AMR. The
structure of activities involved in developing AMR surveillance is presentedin Figure 3.
implementation is measured by continuous monitoring and evaluation (MONEV).

Fig. 3: Structure of activities in AMR (IPOO perspective)
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The focus is on people behaviour model, which includes changing people’s behaviour with regardto:
(i) effectively killing of bacteria (effective use of antimicrobials and WASH); reducing exposure to
microbes with antimicrobials sothat there are less mutants selected; and (iii) preventing the spread
of AMR pathogens (IPC, WASH).

Guidance into real actions can be brought by:
v" Improving the governance of (three) levels of organizations, specifically at country level;

v Presence of astrong AMR Focal Point in the WHO Country Office who has the capacity of
conducting advocacy, communication and coordination, leadership, management in a multi-
sectoral environment;

v" Translating the NAP, supported by WHO technical guidance, into real governance and
practices in order to obtain deliverable outputs (incorporating NAP into Midterm National
Development Plan, strategic plans of the Ministry of Health and Ministry of Agriculture,
incorporating NAP into performance indicators of hospitals, of primary care, incorporating
NAP into accreditation tools, Incorporating AMR into diseases control programmes
(including leprosy), etc.

6. Country experiences

6.1. Malaysia

A presentation was made by Dr Amrish Shah Osman, Microbiologist, National Public Health
Laboratory.

While leprosy control comes under the Communicable Disease Control Section, testing for drug
resistanceis undertaken at the Leprosy Unit of the National Public Health Laboratory, requiring a
close coordination between NLP and the laboratory.

The laboratory has capacity for both mouse footpad testing as well as line probe assay molecular
testing. The turn-around-time for mouse footpad testingis 12 to 15 months while for line probe
assayitis 7 days. The cost for mouse footpad testing comes to USS 426 per patient while it is around
USS 30 for line probe assay. The laboratory has acquired the equipment for performing whole
genome sequencing, though is in need for technical assistance to operationalize this.

Results of the last five years are shown in Table 3 for retreatment cases and Table 4 for new cases.

Table 3: Results of drug-susceptibility testing in retreatment leprosy cases, Malaysia, 2015-2019

Indicator 2015 2016 2017 2018 2019
Relapse after MB treatment 4 6 13 16 9
Relapse after PB treatment 1 5 2 5 3
Total relapses 5 11 15 21 12
Relapses testedwith line probe assay PCR 1 7 7
Rifampicin mono-resistance 1 1

15



Indicator 2015 2016 2017 2018 2019
Dapsone and clofazimine resistance 1
No resistance 1 6 5
Relapses tested with mouse footpadtest 6 4 2 2 1
Dapsone mono-resistance 1 2
No resistance 5 4 2 1
Table 4: Results of drug-susceptibility testing in new leprosy cases, Malaysia, 2015-2019
Indicator 2015 2016 2017 2018 2019
Total new cases 176 191 194 182 195
New MB cases 143 136 140 132 149
MB tested for resistance 29(20%) | 17 (12%) | 21 (15%) | 34 (26%) | 23 (15%)
New cases tested withline probe assay PCR 1 12 17
Rifampicin mono-resistance 1
Dapsone mon-resistance 2
Dapsone and rifampicinresistance 2
No resistance 1 11 13
Relapses tested with mouse footpadtest 29 17 20 22 6
Dapsone mono-resistance 5 4 9 3
Dapsone and clofazimine resistance 2
No resistance 24 13 11 17 6

6.2. Benin, Guinea, Madagascar, Mali, Niger, Senegal

On behalf of the drug resistance surveillance network of the Fondation Raoul Follereau, Dr Ronald
Gnimavo, xxx from Guinea, presented the experience from francophone countries in Africa with

regardto AMR surveillance. The NGO has supported AMR surveillance in six African countries since

2011. As of now, biopsy samples are collected in the countries and shipped to Lausanne, Switzerland

(till 2017) and Paris, France.

The main objectives of the network are:

> To detect and confirm suspectedrelapse cases;

» To detect secondary resistance to anti-leprosy drugs, especially rifampicin, and check its

trend;

» To genotype M. leprae strains in samples sent to laboratories.

Relapseis defined as the re-occurrence of the disease at any time after the completion of a full
course of MDT. Itis diagnosed by the appearance of definite new skin lesions and/or an increasein
the bacteriological index of two or more units at any single site.




Table 5 shows the case detection while Table 6 shows the results of AMR surveillance in the six

countries.
Table 5: Epidemiological information, francophone Africa, 2011-2019
Country Type of cases 2011 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019
Benin All cases 246 243 254 192 194 167 150 154 109
MB cases 192 192 170 142 159 140 131 139 92
Guinea All cases 998 438 378 241 184 280 239 279 272
MB cases 389 320 287 183 142 216 206 223 215
Madagascar | All cases 1,577 | 1,474 | 1,569 | 1,617 | 1,494 | 1,889 | 1,550 | 1,421 | 1,700
MB cases 1,277 | 1,312 | 1,381 | 1,423 | 1,315 | 1,606 | 1,349 | 1,236 | 1,445
Mali All cases 226 288 176 259 222 148 174 162 182
MB cases 158 181 155 220 191 129 150 143 164
Niger All cases 405 433 424 403 378 350 278 317 333
MB cases 340 346 348 330 306 280 220 244 256
Senegal All cases 224 247 233 248 332 235 204 189
MB cases 186 217 193 236 203 139 175 183
All countries | All cases 3,452 | 3,100 | 3,048 | 2,945 | 2,720 | 3,166 | 2,626 | 2,537 | 2,785
MB cases 2,356 | 2,537 | 2,558 | 2,491 | 2,349 | 2,574 | 2,195 | 2,160 | 2,355
All cases 26,379
MB cases 21,575
Table 6: Results of AMR testing, francophone Africa, 2011-2019
Indicator Benin Guinea | Madagascar Mali Niger Senegal Total
Patients tested 97 24 42 101 63 329
New cases tested 297
Relapse cases tested 32
Dapsone mono-resistance 4 3 2 1 10(3.0%)
Rifampicin mono-resistance 3(0.9%)
Ofloxacin mono-resistance 0 0 0 0 0

6.3. India

India accounts for 57% of the global new case burden. The new case detection showed a gradual
decline from 135 485 new casesin2016 to 114 451 in 2019. In 2020, the COVID-19 pandemic
affected leprosy programmes (with cancellation of active case detection campaigns and reduced

access tohealth services) resulting in a significant dip in case detection: only 65 147 new cases were
reported during the year. Relapses are defined as per the WHO guidance, i.e. a patient who has

completed a full course of treatment and returns with signs and symptoms of leprosy that are not
deemed to be due to a reaction. In 2019, 896 relapses were reported while this number was 498 in
2020 (of whom 455 after MB treatment and 50 after PB treatment). Most relapses were reported

from two states: Maharashtra and Uttar Pradesh.
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Data on AMR were only available from 2010 to 2015 (Table 7).

Table 7: Leprosy case notificationand AMR data, India, 2011-2020

Indicator 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
New cases 127,295 | 134,752 | 126,913 | 125,785 | 127,334 | 135,485 | 126,164 | 120,334 | 114,451 | 65,164
Other retreatments 5,945 5,831 5,359 5,199 5,311 5,893 5,040 5,158 5,332 3,376
Relapse after MB 455 464
Relapse after PB 557 595 664 587 459 536 457 436 0 "
New cases tested 311
Rifampicin resistant 3.5%
Dapsone resistant 2.3%
Ofloxacin resistant 2.3%
Retreatments tested 355
Rifampicin resistant 8.2%
Dapsone resistant 4.8%
Ofloxacin resistant 2.3%

National guidelines were developed through a series of consultations between 2017 and 2020 and a
feasibility study. AMR surveillance was included as one area of work under the National Leprosy
Eradication Programme with the following objectives:

v' To establish a nationwide robust surveillance system for AMR in leprosy;

v" To estimate the burden and monitor trends of AMR in leprosy among new cases and
relapses.

v" To provide evidence-based inputs for programme intervention.

The AMR surveillance plan includes identifying of six apex laboratories to which all states and union
territories were linked (Figure 4).

Roll-out of AMR surveillance was planned in three phases: preparatory, appraisaland
implementation phases. Health facilities were divided into three levels: in Level 1, patients are
diagnosed and treated; in Level 2, laboratorytechnicians who can perform skin smear examinations
and collect specimens for AMR are available; while in Level 3, facilities for skin biopsy are available.
All relapses and a proportion of new patients will be referred to Level 2 for skin smear. Patients with
a negative PCR would be referred to Level 3 for skin biopsy. The apexlaboratories receive specimens
for PCR and resistance testing.
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Fig. 4: Map of India showing states and union territories, based on designated apex laboratory
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The plans furtherincluded:
- Training of Medical Officer (In-charge) on referral; and laboratory technicians;
- Procurement of laboratory reagents, equipment and logistics for transport of specimens;
- Arrangements for delivery of specimens;
- Logistics for recording and reporting;
- Appraisal of preparedness of the levels 1, 2 and 3 by experts;
- Roll-out of surveillance; and

- Gradual expansion to more districts.

An appraisal was carried out reviewing the data. Capacity was planned for 6718 tests per year (505
relapses and 6213 new MB cases) (Table 8).
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Table 8: Planned capacity for AMR testing, by apex laboratory, 2019

Apex laborator Numberofnew | Numberofrelapse | Estimated number
P y MB casesin 2019 cases of specimens
Blue Peter, Hyderabad 9,413 26 967
Central LeprosyTeaching and 512 26 77
Researchlnstitute, Chengalpattu
Foundation Research, Mumbai 17,596 72 1,832
JALMA, Agra 19,776 146 2,124
Regional Leprosy Training and 7,946 38 833
Researchlnstitute, Raipur
Schieffelin Institute for Health 3,899 177 567
Researchand Leprosy Centre,
Karigiri
Stanley Brown, New Delhi 2,977 20 318
Total 62,119 505 6,718
6.4. Nepal

Dr Krishna Paudel, Director of the Epidemiology and Disease Control Division, Ministry of Healthand

Population, Nepal, presented on the implementation of AMR surveillance in Nepal.

Leprosy elimination as a public health problem was achieved at the national level in 2009

(prevalence of 0.8 per 10 000 population). Elimination status at national level has been sustained
since then (Figure 5). However, further reducing the disease burden and eliminating leprosy at the

sub-national level remains a major challenge. Of the country’s 77 districts, 17 reported a prevalence

above one per 10 000 population in the financial year 2075/76 (2018/19).

Fig. 5: Trends in annual new case detection rate and prevalence rate, Nepal, 2007/08-2018/19
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Though the prevalence rate at the national level remained below 1 per 10 000 since 2009, there is
almost no decline in the occurrence of new cases. New child cases even show an increasing trend.

The occurrence of new MB cases almost remains samein the last nine years. Relapse cases and

other retreatment cases have shownan increasing trendin the last six years (Table 9).

Table 9: Trends in new cases detected, Nepal, 2010/11-2018/19

Indicator 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019
New cases detected 3,142 | 3,481 | 3,253 | 3,223 | 3,053 | 3,054 | 3,215 | 3,249 | 3,282
New child cases 163 218 136 204 236 220 220 202 260
New MB cases 1,644 ( 1,817 | 1,709 | 1,666 | 1,631 | 1,678 | 1,806 | 1,819 | 1,785
Relapse cases 20 25 5 11 8 12 15 15 36
Relapse after MB MDT 20 25 5 11 8 12 15 15 36
Relapse after PB MDT 0 0
Relapse after DDS mono 0 0
Otherretreatmentcases | 42 37 61 53 72 59 84 55 88

AMR surveillance in Nepal encompasses the following:

e |dentification of patients (criteria): all leprosy patients suspected of relapse. Only recently,
new leprosy cases are also covered as part of the surveillance;

e Collection of specimens: suspectedrelapse patients are referredto AMR surveillance

sentinel site;

e The samples takenareslit skin smears and skin biopsy;

e Sentinel site: AMR surveillance for leprosy is being conducted through one sentinel
surveillance site: Anandaban Hospital (run by an international NGO)

e Testing laboratory: the testing laboratory is Anandaban Hospital; this service is not

integrated with surveillance for resistance in other pathogens.

e Testing method: PCR and mouse footpad techniques.

e At presentthe AMR testing is done for relapse cases. The following tables shows the results

by carrying out PCR and mouse footpad techniques

Table 10 shows the results of the AMR tests inrelapses using PCR technique.
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Table 10: Results of AMR testing in leprosy relapse cases, Nepal, 2014/15-2018/19

Criterion 2014/15 | 2015/16 | 2016/17 | 2017/18 | 2018/19
PCRtesting
Patients tested 14 7 ND ND ND
Rifampicin resistance 0 0 ND ND ND
Dapsone resistance 1 ND ND ND
Ofloxacin resistance 0 ND ND ND
Resistance to>1drug 0 ND ND ND
Not resistant 14 6 ND ND ND
Mouse footpad test
Patients tested 15 15 16 26
Rifampicin resistance 0 0 0
Dapsone resistance
Ofloxacin resistance ND ND ND ND
Resistance to>1 drug 0 0 0 0
Not resistant 15 14 15 26

Nepal is planning the following activities in future:

>

>
>
>

To strengthen AMR surveillance for both new cases and retreatment cases;
To develop and implement a national guideline for AMR surveillance in leprosy;
Set up of a reference laboratory.

Capacity building of the national team for strengthening AMR surveillance.

6.5. Brazil

Professor Ciro Gomez, Head of the Department of Dermatologist, University of Brasilia, made a
presentation on AMR surveillance in leprosy in Brazil.

There was a significant reduction in leprosy case detectionin 2020, compared to 2019: 37% for all
new cases, 49% for child cases and 32% for relapses. This is due to COVID-19 and may not reflecta

true decline in leprosy incidence. Since 2021, the NLP has adopted the three-drug MDT regimen for
PB patients.

With regardto AMR surveillance, the following milestones were achieved:

2008: integrationin the WHO sentinel surveillance network; testing for secondary
resistance;

2010: Focus on former leprosy colonies - investigation of retreatment cases due tothe
possibility of resistance (Ordinance No. 3.125: Guidelines for the Surveillance,
Attention and Control of Hansen’s Disease);
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- 2015: New definitions of relapse cases; flow diagram for sample collection and analysis
(Information Note 51/2015);

- 2016: Guidelines for surveillance, attention and elimination as a public health problem

- 2018: Adoption of nationalsentinel surveillance system; testing for secondary and primary
resistance (Information Note 31/2018; National Strategy to Fight Hansen’s Disease;
Technical Note 8/2020).

- 2021: Hansen’s Diseaseclinical protocol and therapeutic guidelines: Recommendations

Since 2018, screening for AMR is systematically undertaken for all relapse cases and cases that do
not respond adequate to the standard MDT regimen from 83 sentinel centres across the country.
Testing is done in three national reference laboratories (Fundacao Alfredo da Matta in Manaus,
Instituto Lauro de Souza Lima in Bauruand Fundag¢ao Oswaldo Cruzin Rio de Janeiro). Tests include
genomic DNA extraction, PCR and gene sequencing.

The turn-around-time typically is less than two months (seven days betweenthe treatment centre
and the sentinel collection centre; two weeks between the sentinel collection centre and the testing
laboratory; and one month to perform the test and returnthe results to the treatment centre).

Results of the drug-susceptibility testing performed during 2018-2020 are presentedin Table 11.

Table 11: Results of Hansen’s Disease drug-susceptibility testing, Brazil, 2018-2020

Indicator 2018 2019 2020
New cases tested 14 237 82
Relapse cases tested 16 227 69
Suspectedtreatment failure tested 25 398 126
Total patients tested 55 862 277

1,194

Rifampicin mono-resistance 1(<0.1%)
Dapsone mono-resistance 12 (1.0%)
Ofloxacin mono-resistance 1(<0.1%)
Resistance to rifampicin and dapsone 2 (<0.1%)
Total resistance (any type) 16 (1.3%)

As next steps, the country plans to increase the number of sentinel sites andimprove the data
management system.

7. Role of sentinel centres and of reference laboratories
7.1. Role of sentinel centres

Sentinel centres provide support to leprosy programmes andin certainsituations, toindependent
clinicians in carrying out PCR testing, sequencing for gene mutations (folP1, rpoB and gyrA) to detect
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bacilli with resistance todrugs used in leprosy treatment. They report results tosample collection
site, to NLP and to the reference laboratory. Most sentinel centres are supported by NGOs.

Dr Aparna Srikantam from LEPRA Blue Peter Public Health Research Centre, Hyderabad and Dr Roch
ChristianJohnson from Fondation Raoul Follearau made presentations on the role of sentinel
centres in implementing AMR surveillance. The sentinel centres cater for patients referred by the
leprosy programme treatment facilities and the walk-in patients.

In addition to providing the testing services under AMR surveillance, the sentinel centres also
supported NLPs in enhancing skills for skin smear microscopy and collection of samples for the tests.
Standardized procedures arein place for DNA extraction, PCR and sequencing to identify gene
mutations. The sentinel centres of the Fondation Raoul Follearau support AMR surveillance by
providing both technical and financial support to NLPs. Its sentinel centre covers leprosy
programmes in several African countries, coordinates collection of samples from NLP facilities, and
sends the samples to referral centres. The conceptual framework is presented Fig. 6.

Fig. 6: Framework AMS surveillance, Fondation Raoul Follereau
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The challenges faced by sentinel centres in supporting AMR surveillance ranged from inadequate
skills in collecting skin smear samples, getting clear clinical information pertaining to the samples
referred. On the laboratory front the sentinel centre finds difficulty in identifying skilled work force
and quality facilities for DNA sequencing. Sentinel centres invest in developing testing facilities and
use in-house funding for carrying out tests. National strategic plans needto include funding for the
services provided by the sentinel centres in AMR surveillance.
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During discussions, it was proposed to name the centres depending on the role it plays in AMR
surveillance rather than “sentinel centres”. Instead such facilities would be called “designated

VN4

testing facility”, “reference laboratory”, etc.

7.2. Role of reference laboratories

Dr Yuji Miyamoto from the Leprosy Research Centre, National Institute of Infectious Diseases, Japan,
elaborated on the role of (international) reference laboratories in AMR surveillance for leprosy. The
Leprosy Research Centre has eight laboratories of which the following are linked to AMR
surveillance: molecular bacteriology, therapeutic research and drug resistance, molecular
epidemiology and molecular diagnostics. The centre provides state-of-the-art diagnosis and also
concentrates on training of doctors and scientists from endemic countries (especiallyin Asia).

The reference laboratory was involved in three different ways:

- Analysis of mutations in samples. Between 2016 and 2020, around 120 samples were
checked from Myanmar, Sri Lanka and Viet Nam. This involves extraction of DNA, PCR and
sequencing.

- Provision of technical assistance through exchange of information (bi-directional visits);

- Quality control through provision of samples with known normal or mutant strains of
M. leprae to other laboratories and check on the level of concordance.

WHO can play an important role in facilitate the linkage betweenthe reference laboratory and the
the country.

The Leprosy Research Centre can provide financial support for sample transportation as well as
training of relevant country staff.

8. Flowcharts

Flowcharts for different processes in AMR surveillance were presented. These were drafted by staff
from the Schieffelin Institute for Health Researchand Leprosy Centre, Karigiri, India. They are largely
based on the WHO Technical Guide for AMR Surveillance in Leprosy (2017 Update).

Antimicrobial resistance to M. leprae is being reported in several countries and could become more
prevalent in the future. It was felt necessarytostrengthen AMR surveillance and its reporting. In
most countries, characterized by a decrease in leprosy cases, the knowledge and experience in
dealing with leprosy and AMR surveillance is also decreasing. Hence there was a need to adapt the
protocols in line with global antimicrobial resistance strategies, if possible, in anintegrated
approach.

To achieve elimination of leprosy disease, it is vital to monitor AMR in order to strengthenresearch
on new drug regimens. It would be desirable to have easy-to-understand templates that depict a
plan or method to roll out (operationalize) AMR surveillance. The flow charts will make it easier for
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understanding each stepin AMR surveillance. Such flow charts will also help the programme
managers tosee exactlyhow eachjob is meant to be performed, and accordingly build the capacity
of healthstaff. It should also be straightforward totranslate flowcharts into other local languages.

The WHO Guide for surveillance of antimicrobial resistancein leprosy (2017 update); National
antimicrobial resistance surveillance systems and participationin the Global Antimicrobial
Resistance Surveillance System (GLASS) — A guide to planning, implementation, and monitoring and
evaluation and AMR guidelines of the countries were taken as reference documents to prepare the
flowcharts. The flow charts are listed in Table xx.

Table: List of flow charts describing varioussteps in AMR surveillance

SI No. Content

1 Scheme for surveillance of AMR in leprosy
Situation analysis for establishing a National surveillance system

Selection of patients for AMR

Specimencollection and storage

Packaging and transportation of specimens to designated testing facility

Testing at designated testing facility

Reference laboratories — Quality control of Designated testingfacility

N|joju |~ |lw N

Capacity of health staff at various levels

It was concluded that the proposed templates could be used for initiating AMR surveillance in
countries asiit is easyto understand. They can alsoact as checklists. The templates referto
‘functions’ rather than to ‘facilities’, e.g. specimen collection, PCR testing, gene sequencing.

For the sake of testing AMR, two categories of leprosy patients are distinguished: (i) patients who
have never received treatment, i.e. new cases; and (ii) patients who have received treatment, i.e. re-
treatment cases. A baseline assessment in each country could be carried out to decide the
percentage of new MB cases to be takenfor AMR surveillance.

In case of outsourcing to private companies, only companies with evidence of providing quality
assuredservices should be selected. Data pertaining to AMR surveillance should be integrated with
national health information system. Services of health information specialist or a biostatisticiancan
be used wherever available. Bioinformatics expert could be included at the reference laboratories
wherever feasible. Innovative technologies for drug resistance screening could be allowed.

The flowcharts are shown in Annexes xx to xx.

9. Clinical aspects for AMR testing

This subject was introduced by Dr Paul Saunderson, American Leprosy Missions.
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The purpose in collecting clinical data on patients undergoing tests for AMR are two-fold:

» To gaininsight into factors which may be linked to the emergence of AMR — e.g. previous
treatment with MDT, post-exposure prophylaxis, tuberculosis treatment, etc. It is only
practicalto collect clinical information on those testing positive for AMR. These clinical notes
should be compiled and forwardedto NLP. The patient’s status as a new or retreatment case
should be confirmed and any decision about further treatment can be made.

» Toimprove the management of resistant cases through comprehensive information on the
outcomes of current treatment, for all cases. This would include patients treated with
standard MDT as well as those treated with second-line drugs. These clinical notes canalso
be forwarded to NLP.

National leprosy programmes should authorize the analysis and publication of the findings.

Because of the need to extract DNA, only MB cases can be studied. PB patients could, theoretically,
be at risk of primary resistance, ifit starts tobecome more widespread. Rifampicinresistance is still
rare, somost cases of relapse or treatment failure do not have AMR; this means that the
retreatment regimen should never be used without laboratory proof that resistanceis present, as it
is burdensome for patients. Retreatment should always start with standard MDT, while the results of
AMR testing are awaited. If good progress occurs, it may not be necessarytoswitchto the
retreatment regimen.

At present, there is no strict definition of treatment failure, but any case thought to need additional
antibiotic treatment should be considered for AMR testing. Iftesting is easyto do, clinicians would
have a lower threshold for requesting it, which will lead to better surveillance.

The following information is to be taken from all patients for who AMR will be tested:

Registration number and informed consent

- Demographic data (age, sex, place of residence)

- Clinical signs of MB disease; bacteriological index

- Clinical history of the presenting symptoms; time since first symptoms were noted
- History of contact with a known case of leprosy (family or other)

- History of ingestion of rifampicin (oral history and medical records, if available): timing and
dosage should be recorded. This includes rifampicin taken as chemoprophylaxis for leprosy
or TB; rifampicin taken as treatment for TB; rifampicin taken for any other reason.

Treatment outcomes of patient diagnosed with drug-resistant leprosy should be collected. This
includes resistant patients treated with either standard MDT or another regimen. As the number of
patients treated with second-line drugs is very low, NLP could authorize a referral centre to analyze
and publish the results, from time to time. The reporting form should include the following
information:

- Registration number and informed consent;

- Demographicdata (age, sex, place of residence)
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Type of case
Date and details of positive test for AMR,;
Date and details of current treatment regimen;

Outcome: Completed, Died, Lost, Transferred, Poor response

For the treatment of drug-resistant cases, reference is made to the WHO Guidelines for the

diagnosis, treatment and prevention of leprosy (2018) (Table 12).

Table 12: Recommended treatment regimens for drug-resistant leprosy

First 6 months (daily) Next 18 months (daily)
Rifampicin resistance Ofloxacin 400 mg* + Ofloxacin 400 mg* OR
minacycline 100 mg + minocydine 100 mg +
clofazimine 50 mg clofazimine 50 mg
Ofloxacin 400 mg* + Ofloxacin 400 mg* + clofazimine
clarithromycin 500 mg + 50 mg
clofazimine 50 mg
Rifampicin and ofloxacin  Clarithromycin 500 mg Clarithromycin 500 mg
resistance + minocycline 100 mg + OR minocycline 100 mg +
clofazimine 50 mg clofazimine 50 mg

*Ofloxacin 400 mg can be replaced by levofloxacin 500 mg OR moxifloxacin 400 mg

Treatment

Resistance type

Proven dapsone resistance can be treated with rifampicin/clofazimine, but many clinicians like to
add a third drug (either ofloxacin, minocycline or clarithromycin), which would also be given once a
month, not daily as in the regimen for rifampicin resistance.

10. Conclusions and recommendations

10.1.

Conclusions

Participants concluded that AMR surveillance is an important component of leprosy control.
Progress in implementing AMR surveillance by several countries is acknowledged.

Expression of interest in developing or expanding AMR surveillance by several countries was
welcomed.

Support from partners and reference laboratories to sustain AMR surveillance in some
countries is acknowledged.

Participants appreciated WHO for coordinating AMR surveillance in leprosy with national
programmes, partners and reference laboratories.

Limitations in AMR testing are recognized particularlyin PB leprosy.

Data on existing techniques including real-time PCR and hybridization need to be correlated
with epidemiological behaviour of the disease.
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10.2. Recommendations

1. Countries are encouraged to implement AMR surveillance in leprosy and include this in their
AMR National Action Plans.
2. The following steps are recommended in implementing AMR surveillance in leprosy

2.1. Templates consisting of flow charts based on ‘A guide for surveillance of antimicrobial
resistance in leprosy, 2017 update’ to be used for initiating AMR surveillance in countries.

2.2. Countries especially with very few cases to consider sending specimens for AMR testing toa
laboratory in another country instead of establishing a testing facility.

2.3. Introduce or re-introduce skin smear examinationin selected health facilities to make it
possible to test for AMR.

2.4. Quality control needs to be introduced for each stepinvolved in AMR surveillance.
2.5. In case of outsourcing to private companies, only companies with evidence of providing

quality assured service should be selected.

3. Mouse foot pad testing to be continued in selected laboratories as it constitutes the gold
standardfor resistance testing.

4. For the sake of testing AMR, the following two categories of leprosy patients are distinguished:
4.1. Patients who have never received anti-leprotic treatment, i.e. new cases

4.2. Patients who have received anti-leprotic treatment, i.e. re-treatment cases (including
relapses, treatment after interruption of treatment, treatment after loss to follow up,
suspected treatment failure cases) and patients who are on treatment (including not
responding to treatment, reclassification from PB to MB during the course of treatment).

5. Stepsinvolved in AMR to be identified by function rather than facility, e.g. specimen collection,
PCRtesting, gene sequencing.

5.1. Referralcentre could provide specimen collection, testing, quality control

5.2. Testing laboratory could include specimen collection and some or all of the laboratorytests
(e.g. PCRtesting, gene sequencing, mouse footpad testing)

6. All positive laboratory test results should be reportedto the national leprosy programme and
AMR surveillance.

7. Laboratoryresults should be correlated with clinical historyand findings to guide individual
patient management.

8. Clinical outcome of all patients with resistance to leprosy antimicrobials should be recorded for
further analysis.

9. Evidence-based guidance on managing the treatment of patients with inconclusive AMR
surveillance tests but unresponsive to the standard MDT regimen should be developed.
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10.

11.

12.

13.

14.

AMR surveillance being a public health function, governments are advised to pay for the services
provided for this purpose by designated private or NGO laboratories.

Partners supporting national leprosy programmes should include AMR surveillance in their
agenda.

WHO to facilitate a formal network of reference laboratories to:
12.1. Enhance capacity of countries for implementing AMR surveillance;

12.2. develop external quality assurance systems for AMR surveillance.

WHO to continue to collect data on AMR testing as part of annual leprosy statistics from
countries.

WHO should include leprosy AMR surveillance in Global AMR surveillance system.
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Annex 1: Programme

IST Virtual meeting sessions
Monday 14 June 2021
18:30-18:45 | Welcome — Dr Erwin Cooreman
Inauguraladdress —Dr Poonam Khetrapal Singh, Regional Director
Objectives and expected outcomes; Current status fromreports from WHO data base -
DrV R R Pemmaraju
18:45-19:00 | AMR surveillance in leprosy: current guidance to leprosy programmes —Dr Erwin
Cooreman
19:00-19:15 | Diagnosis of anti-microbial resistance to anti-leprosy drugs: recent advances — Professor
Emmanuelle Cambau
19:15-19:30 | Discussions —Questions and comments
19:30-19:40 | Break
19:40-20:00 | Global Antimicrobial Resistance Surveillance System — Dr Sergey Eremin
20:00-20:30 | National AMR Surveillance System — example from a country — Dr Siswanto
Tuesday 15 June 2021
18:30-19:00 | Country experience: Malaysia— Dr Amrish Shah Osman
19:00-19:30 | Country experience: Francophone Africa — Dr Ronald Gnimavo
19:30-19:40 | Break
19:40-19:55 | Country experience: India — Dr Sunil Gitte
19:55-20:10 | Country experience: Nepal — Dr Krishna Paudel
20:00-20:30 | Country experience: Brazil— Professor Ciro Gomez
Wednesday 16 June 2021
18:30-18:55 | Role of sentinel centres —Dr Roch ChristianJohnson, FRF
18:55-19:20 | Role of reference laboratories —Dr Yuji Miyamoto
19:20-19:30 | Break
19:30-20:00 | Template - rolling out AMR surveillance — SIHRLC Karigiri
20:00-20:30 | Discussionand suggestions ontemplates
Thursday 17 June 2021
18:30-18:45 | Clinical aspects for AMR testing — Dr Paul Saunderson
18:45-19:00 | Final draft of Global Template — rolling out AMR Surveillance
19:00-19:30 | Partnersupport in developing AMR surveillance
19:30-19:40 | Break
19:40-20:00 | Statement by partners
20:00-20:30 | Conclusions and Recommendations
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Annex 3: Opening address by Dr Poonam Khetrapal Singh,
Regional Director, WHO South-East Asia Region

World Health | “Respected representatives from ministries of health,
Organization 3 L. i .
SouthEStAlS distinguished experts, dear colleagues, ladies and gentlemen,

Warm greetings and welcome to this meeting, which even amid

XY World Heall

the COVID-19 pandemic, will enable us to advance progress on
several key policy frameworks, including the Global NTD
Roadmap, the Global Leprosy Strategy 2021-2030, and the
Global Action Plan on Antimicrobial Resistance (AMR).

For participants in the WHO South-East Asia Region, it will also help accelerate progresson two of
the Region’s eight Flagship Priorities: first, eliminating neglected tropical diseases and other diseases
on the verge of elimination; and second, strengthening national capacity to prevent and combat
AMR.

The Global Leprosy Programme has in recent years made tremendous progress, driven by the hard
work and steely resolve of leprosy-affected countries from across the world.

In 2019 more than 200 000 cases of leprosy were detected, which is around 30 000 fewerthan 11
years ago.

Less than 5% of cases had grade-2 disability (G2D) at the time of diagnosis, equating toa G2D rate of
1.4 per million population — a 40% reduction on the 2014 figure.

Globally, the new case detection rate for those aged 0 to 14 years was 7.9 per million children,
marking a significant improvement on the 2014 rate of 10.1.

The world is no longer focused only on eliminating leprosy as a public health problem, but rather on
eliminating it altogether —a paradigm shift highlighted in the new Global Leprosy Strategy.

Achieving zero leprosy will not be easy, but it is possible, and requires us to overcome existing
barriers and anticipate emerging challenges.

One such challenge is AMR.

Recent data submitted to WHO indicates sub-optimal cure ratesin more than 50 countries. Relapses
were reported from 62 countries.

Twenty countries are part of a global sentinel surveillance networkto monitor AMR against leprosy
drugs, while several others have expressed their desire to implement similar systems.

In 20189, 446 leprosy patients globally were tested for AMR, and mono-resistance was detectedin 15.
Three patients showed resistance to more than one drug.

At present, resistance to leprosy drugs appears to be relatively low; however, we must not take that
for granted, and must vigorously guard against amplification.
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As the Global Leprosy Strategy highlights, we must continue to assess drug-susceptibility patterns
globally and continue to monitor resistance among both new and retreatment cases.

We must gain a complete and accurate picture of the situation, for which key WHO guidance on
surveillance of AMR in leprosy, updated in 2017, must be fully implemented.

Today, | have three messages that are applicable to all stakeholders, whatever a country’s current
surveillance status.

First, actionis everything. Policy frameworks themselves will not drive results unless they are
programmatically implemented.

| welcome the development of actional templates during this meeting, with the aim of providing a
clear end-to-end process for surveillance activities and laboratory processes in sentinel centres and
reference laboratories. | look forward to the progress they will achieve.

Second, integration is vital. AMR is a significant threat to health and development globally, and most
countries are taking multisectoral action.

To achieve our targetsand goals in both areas of work, leprosy stakeholders must take advantage of
and feed into this momentum, not only at the global level, but also at the national and sub-national
levels.

Third, partnerships are key. Ample expertise is available in research laboratories across the world, as
well as in facilities managed by nongovernmental organizations. But unless we tap into it, and
strengthen existing collaborations, we will not realize its full potential.

It is only by working together, and harnessing all resources at our disposal, that we can achieve the
ambitious vision of the Global NTD Roadmap and Global Leprosy Strategy, and contribute towards
the full implementation of the Global Action Plan on AMR.

| wish you productive and engaging deliberations, urge you to continue to maintain leprosy
programmes amid the COVID-19 response, and look forward to our onward journey together,

towards zero leprosy infection and disease, zero disability, and zero leprosy-related stigma and
discrimination.

Thank you.”
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Annex4: Flowchart1 - Scheme for surveillance of AMR in leprosy

LEVEL1

Sample collection
Health Facility

/ Designated Treatment \

Facility

Role: Diagnosis,
registration, treatment,
selection of patient for
AMR and specimen
collection (slit skin smear)

If provision for taking slit
skin smear is not available
in designated treatment

Ccility

/

Specimen collection
facility: Slit skin Tissue
fluid/Skin Biopsy.

-

WHO Global Leprosy
Programme
Role: Publish the annual

leprosy report in WHO
WER

\_

(Scenario 1)

[ LEVEL 2

|

facility*

Role: PCR+
Sequencing for

p—

gene mutations.

Report results to
sample collection
site, to the National

to reference

/Designated Testing\

folP1, rpoB and gyrA

leprosy program and

/Reference Laboratory\

Role: Provide samples
for quality control to
designated testing
facility.

Reference laboratory
can be for one country
or a group of
countries.

Capacity-building of
designated testing
facilities.

laboratory.
[ LEVEL 3 ]

/ National Leprosy
Program
Role: Compile data
into the National
Antimicrobial

<

\
h |

Global Antimicrobial
Resistance Surveillance
System (GLASS)

Submit data to
WHO through the
annual data
collection global
\lenrosv report.

Resistance Register.

~

/

Storage of data,
including all the
detected mutations.

I

External Quality
Assurance Scheme
(EQUAS) to provide

quality standards.
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Annex 5: Flowchart 2 - Scheme for surveillance of AMR in leprosy

LEVEL 1
Sample
collection
Health Facility

/ Designated \

Treatment Facility

Role: Diagnosis,
registration,
treatment, selection
of patient for AMR
and specimen
collection (slit skin

Qm ear)
Specimen

collection
facility: Slit skin
Tissue fluid/Skin

J

/ National Leprosy
Program
Role: Compile data
into the National
Antimicrobial

Resistance Register.

Submit data to WHO
through the annual
data collection
global leprosy

|

(Scenario 2)

[ LEVEL 2 ]
/ Designated Testing\
Facility*

Role: PCR+

Sequencing for folP1,

rpoB and gyrA gene ‘

mutations.

Report results to
sample

collection site, to the

National leprosy ¢

<

erort. /
1

WHO Global Leprosy

Programme
Role: Publish the
annual leprosy report
in WHO WER.

program and to

Qeference laboratory./

[ LEVEL 3 ]

/ Antimicrobial \

Resistance cell

Role: Collect data
from the testing
centre and notify the
national leprosy
Program to take
necessary actions.

N /

|

/Reference 1ab0ratory\

Role: Provide
samples for quality
control to designated
testing facility.

Reference laboratory
can be for one
country or a group of
countries.

Capacity-building of
designated testing
facilities.

Storage of data,

including all the
detected mutations. /

L

External Quality
Assurance Scheme
(EQUAS) to provide

quality standards.

-

Global Antimicrobial
Resistance Surveillance
System (GLASS)

Role: Integration of leprosy
AMR data in the GLASS

- J
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Annex 6: Flowchart 1A - Situational analysis for establishing a
national surveillance system

1. Conductinga situation analysis!:
Prior to initiating the process of establishing a national surveillance system, itis
advisable to conduct a situation analysis.

2. Questionsto consider when conducting a situation analysis of the current

N

¢ |dentify available resources and capacities

e Assess the current national AMR situation

e Assist in defining priorities and needs

¢ Inform the overall national strategy for AMR surveillance

&« K

AMR situation:

e What data are availabel onthe magnitude and impact of AMR inteh )
country?

¢ What surveillance policies and regulations are in place?

e What capacity (includinglaboratory capacity ) and structures existto
conduct surveillance.

e Who are the relevant stakeholders and where are available
resources?

&« K

1 Aguide to planning, implementation, and monitoringand evaluation, National antimicrobial resistance
surveillance systems and participation in the Global Antimicrobial Resistance Surveillance System (GLASS).
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Annex 7: Flowchart 2 - Selection of patients for AMR surveillance

[ Selection of patient ]

l

[ Inclusion Criteria ]

/

Resistance among patients
never treated before

K New case (of leprosy): A patieh

diagnosed with leprosy who has
never been treatedfor the

disease.

e Todetect primary resistance, a
certain proportion out of the
total number of new leprosy
cases detected per year must be
tested.

e Minimum of 10% of all new MB

cases will be included for AMR.

(To have a positive PCR and
successful testing for AMR, only
smear-positive MB cases witha
bacillary index (BI) 22+ at any one
site will be tested, as these have a

Qgher chance of a positive PCR.) /

.

[ Resistance among patients who

havereceived treatment before

KRetreatmentcase(ofleprosy)h

patient diagnosed with leprosy

who has alreadyreceived
treatment for the disease in the
past.

e Todetectsecondary resistance,
all retreatment leprosy cases i.e.,
Relapse, retreatment after loss
to follow up, treatment failure
cases must be tested.

(To have a positive PCR and
successful testing for drug resistance,
only MB cases confirmed to be smear
positive with a Bl >2+at any one site
would be tested, as these have a
higher chance of a positive PCR.)

- /
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Annex 8: Flowchart 3 - Specimen collection and storage for AMR

Collection of specimen and
storage for AMR (Patient
consentneed to be obtained)

/

Y or
Slit skin tissue fluid to be skin biopsy is collected preferably using a b
taken as the slit skin unch of 4 mm for new cases. For
sm('eartest. retreatment cases, a surgical biopsy of 6 mm
l is preferred, especiallyif the Bl is close to 2+. )

\

Skin Biopsy sample
If slit skin tissue fluid is negative for PCR

(Skin Biopsy can be done wherever feasible /
indicated)

y

centrifuge tube (with screw cap) pre-filled with 1

The stainless-steel blade containing the tissue
scrapings should be rinsed intoa 1.8 mL

mL of 70% ethanol.

|

~
The biopsy is then placed in a 1.8 mL

centrifuge sterile tube (with screw cap), pre-
filled with 1 mL of 70% ethanol. )

'

surface of the blade and suspendedin the

Tissue fluid to be thoroughly washed from the
solution.

l

Skin biopsy specimento be suspended in the

v

solution.

Samples canbe kept at room temperature

the centrifuge tube, ensure that the cap is

Once the tissue fluid has been transferredinto
secured well.

until they are sent to the testing laboratory.

v

Seal the cap with parafilm strip or some form of

adhesive strip.

|

room temperature until they are sent to the
testing laboratory.

[Slit skin tissue fluid samples to be stored at

Footnote: Capacity of sample collection
health facilities need to be enhanced in
taking skin biopsies

|
|
|
|
|
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SLITSKINSMEAR TISSUE FLUID COLLECTION FORAMR

- : ~ ) Blade rinsed thoroughly, to transf

Proceed for packaging Seal the cap with parafilm strip Ensure the cap is secured well

SKIN BIOPSY COLLECTION FORAMR
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Annex 9: Flowchart4 - Packaging and transportation of to the
designated testing facility

Specimen packaging and
transportation

l

[ Smear or skin biopsy collected can be kept in the centrifuge tube at room

temperature, less than 25°C for maximum of 5 days.

Jl

[ Standard packaging and transportation measures for any biological

—

materialirrespective of infectiousness (triple layer packaging)is
advisable.

|

The centrifuge tube must be sealed with parafilmand placed in a zip lock }

pouch with absorbent cotton/tissue paper.

Filled-up laboratory requisition form for PCR must be placed in a separate
zip lock pouch.

)

Jl

The centrifuge tubes and filled up requisition form should be placed in a }

triple compartment specimentransportation box and packed with cotton
before sealing it completely.

ﬂ

A label of biohazard symbol should be pastedon the box and transported }

)

to the PCR testing facility.

Jl

Transportation will be done by designated courier or airlines whichever
is feasible.

)

IATA (International Air transport Association) regulations to be followed
when samples sent to different country.
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Annex 10: Flowchart 5 - Testing at the designated testing facility

Testing of samples at the designated testingfacility

(A testing facility can be located within country or outside
country)

ﬂ

DNA extraction, using either manual or kit-based method once the
specimen (SSS or skin biopsy) is received in the laboratory.

{ Amplification of drug resistance-determining regions of rpoB gene }

for rifampicin, folP1 gene for dapsone and gyrA gene for ofloxacin.

Jl

Mutations in the drug resistance determining regionin the rpoB,
folP1 and gyrA genes will be determined using DNA sequencing.

|

Distinction between wild-type sequence and verify the presence
of amino acid substitution (mutation)

|

[ Reporting of results ]
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Annex 11: Flowchart 6 - Reference laboratories; quality control of
designated testing facility

/

(¥

Reference
Laboratory;
Quality control
of designated
testing facility

\

,

Identification of one reference laboratory at the nationallevel or

one reference laboratoryfor group of countries, to perform
quality control.

-

~
>~

N
Provide samples for quality control to the designatedtesting
facilities in a country.

J

3\

Storage of data, including detected mutations.

J

4 2
Capacity-building of designated testing facilities once every 1-3

years

\_ J
The reference laboratories should also be subject to a quality
control system once per year through monitoring coordinated
by the Extreme Quality Assurance Scheme (EQUAS) to provide

quality standards.
J
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Annex 12: Flowchart 7 - Capacity of health staff at various levels

Level Personnelinvolved Capacity to be built on these activities
Level 1 Clinicians/Medical Officer 1. Diagnosis of Leprosy
Sample Lab technician 2. Selection of patient for AMR as per
collection the inclusion criteria

health Facility

Health workers

3. Collection of Slit skin tissue fluid
4. Collection of Skin Biopsy.

5. Packaging and transportation of
specimen.

Level 2

Designated
testing facility

Molecular Biologist

1. DNAextraction,

2. PCR and Sequencing for folP1, rpoB
and gyrA gene mutations

3. Reporting of results.

4. Sending specimens tothe reference
laboratory for quality control.
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