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1. Introduction
This is the first Annual Report of the Leprosy
Research Initiative (LRI), which has been
registered since June 1st 2015 as a Foundation
under Dutch law. The LRI is a unique model of
cooperation and coordination in the funding
of research. In 2015, five NGOs, committed to
the fight against leprosy, combined their
funding for leprosy-related research in a joint
fund under one policy, and allocated about €
1.4 million to 20 research projects. Included in
this amount is the very substantial
contribution of € 0.5 million provided by the
Turing Foundation as co-funder.
The 5 LRI partners working together in the LRI
in 2015 were:
American Leprosy Missions (ALM)
German Leprosy Relief Association (GLRA)
effect:hope (The Leprosy Mission Canada)
The Leprosy Mission International (TLMI)
Netherlands Leprosy Relief (NLR)

of the LRI Steering Committee, members of
the Scientific Review Committee or
independent reviewers.
The LRI is open to welcome new partners and
co-funders in its exciting model of funding
research that offers perspectives for
innovation and increasing effectiveness in the
various aspects of the fight against leprosy
and its consequences.
We wish to thank everyone who contributed
to the LRI work in 2015 via personal
involvement, financial support or cooperation.
Jan van Berkel

Bram van Ojik

Director NLR

Chair NLR
Supervisory Board

As a Foundation the LRI is managed by the
director of Netherlands Leprosy Relief (NLR),
implementing the decisions of the LRI
Executives Group and supervised by the
Supervisory Board of NLR. This annual report
aims to give account to the LRI partners and
other stakeholders of the LRI proceedings and
actions taken in 2015. The financial
proceedings have been audited by an
independent auditor.
The LRI partners have confirmed their
participation in the LRI for a minimum of 3
years and have agreed to decide annually
about extension of this three year
commitment by another year. In 2015 the LRI
was therefore able to fund research projects
with a duration of up to three years.
The small and hardworking LRI office team
was again assisted by many outstanding
professionals and experts who are members
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2. Vision and Policy
Vision
A world free from leprosy

6. To expand the number of partners in
the LRI.

Mission

Current research priorities

To contribute to our vision by:

Based on current global research needs, the
partners of the LRI have agreed on a joint
policy with clearly defined research priorities.
Research results should be directly applicable
to leprosy services or to the wellbeing of
persons affected by leprosy. In addition
research projects need to generate results
that can be used in the short- or medium
term.

1. promoting, facilitating and funding
high-quality leprosy research;
2. strengthening research capacity in
endemic countries, and;
3. facilitating translation of research
results into policy and practice.
Purpose
1. To establish and maintain a joint
research fund to support leprosy
research that fits with the LRI
priorities.
2. To secure funding from external
sources for research projects related
to the LRI joint research agenda that
cannot be funded (solely) by the LRI
fund.
Objectives
1. To facilitate the development of
research funding proposals in
collaboration with concerned
research groups.
2. To establish and maintain a joint
research fund for leprosy research.
3. To facilitate adequate resourcing of
leprosy research projects.
4. To provide an efficient, transparent
and scientifically rigorous selection
process of research proposals that fit
the priorities set in the joint research
policy.
5. To provide a scientifically high-quality
monitoring mechanism of research
projects supported by the LRI.

5 research areas are selected as main
priorities. The projects should aim to:
1. Early detection
Promote and enable early detection of
leprosy
Early detection is important to reduce further
transmission, but particularly because it
reduces the risk of permanent impairments.
The LRI will support studies that examine
approaches, methods or tools to improve
early case detection. This will include health
systems approaches to promote community
awareness, appropriate health-seeking
behaviour of patients and access to services,
as well as the testing of lab-based tools for
subclinical infection or disease. It may also
include interventions to reduce community
stigma, if this is a barrier to early detection in
a given setting.
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2. Nerve function impairment and
reactions
Promote prevention, early detection and
effective treatment of nerve function
impairment (NFI) and reactions affected by
leprosy in society
Neural and ocular impairments and disabilities
are the main causes behind the many
problems persons affected by leprosy may
experience. The LRI will therefore support
studies of approaches and interventions for
primary prevention of nerve or ocular
damage, methods to improve detection and
interventions and treatment regimen to
improve the prognosis of NFI and leprosy
reactions.

3. Inclusion
Promote inclusion of persons affected by
leprosy in society
Exclusion from society is the most feared and
severe consequence of leprosy. This may
happen overtly, as when people are sent away
from their home or faced divorce, or in much
more subtle ways, such as loss of status,
gossip, avoidance, etc. The LRI will support
research that promotes inclusion and
participation of persons affected by leprosy in
any aspect of society. Important aspects are
relationships, including marriage and
promotion of the sexual and reproductive
health and rights of affected persons,
livelihoods and labour participation,
education, and participation in civil
organisations, such as disabled people’s
organisations. Participation of affected
persons in leprosy services in the broadest
sense is another aspect that deserves specific
attention.

4. Prevention of disability
Improve the coverage of prevention of
disability activities and their integration in
national programmes and integrated wound
and limb care programmes
Prevention of disabilities (POD) is a core
component of leprosy services. Appropriate
methods and tools are already available, but
often they are not used and not used
adequately. Examples are nerve function
assessment and self-care training. Usually,
POD interventions or activities are carried out
in a leprosy-only mode, while there are many
people with similar problems who would also
benefit from such interventions and activities
(e.g. people with diabetic neuropathy). The
LRI will support implementation research that
explores or provides ways to improve the use
of existing methods and tools for POD, the
integration of POD interventions in national
leprosy policies and programmes, and the
integration of leprosy-related POD in general
wound and limb care programmes (or vice
versa).
5. Interrupt transmission
Test methods and tools to interrupt the
transmission and incidence of leprosy,
including increasing the coverage of effective
contact management and chemoprophylaxis
The ultimate goal of leprosy control services is
to interrupt the transmission of leprosy.
Current approaches to case detection and
treatment with MDT have not led to a
sufficient decrease in incidence of leprosy in
many countries or areas within countries.
Recent research has shown that strategies
aim at contacts of leprosy patients are the
most promising and cost-effective options to
further reduce the incidence of leprosy.
Therefore, the LRI will support
implementation research aimed at
introducing or scaling up effective contact
management or chemoprophylaxis
5

interventions. Testing of additional contact
examination interventions, chemoprophylaxis
regimen or other prophylaxis approaches,
such as immune-prophylaxis, would be

eligible for support. Studies aimed at reducing
or removing barriers to the effective use of
contact-based interventions are also eligible
for support.

4. Received and approved proposals
The application procedure for LRI research
funds is structured as follows:
 Step 1: Submission of Letter of Intent
(LoI) outlining the intended research
 Step 2: The first selection is made by
the Steering Committee (SC), using a
review format
 Step 3: Feedback is given to the
applicant. This can be:
o An invitation for full proposal
submission
o Recommendations on a major
revision of the proposal (not
an invitation)
o Rejection
 Step 4: Submission of the full research
proposal
 Step 5: Proposal is reviewed by two
independent reviewers
 Step 6: Feedback of the reviewers is
sent to the applicants
 Step 7: Applicants submit their
rebuttal

Number
Lead applicant from leprosy
endemic country
Lead applicant from leprosy
non-endemic country
Lead applicants from
endemic + non-endemic
countries
Total



Step 8: The Scientific Review
Committee makes recommendations
on which projects to fund.
Step 9: The SC reviews the
recommendations and add their
feedback and ranking.
Step 10: The Executive group decides
which proposals to fund




In December 2013 a call for proposals was
published, inviting to present letters of intent
by April 1st 2014. The deadline for full
proposals was June 1st 2014. Projects that
were approved started in 2015.
Letters of Intent received
In 2014 a total number of 50 Letters of Intent
(LoI) were received, of which 23 (46%) were
rated positive, 8 needed major revisions and
19 were rejected. Applications were received
from both leprosy endemic and non-endemic
countries. 60% of the lead applicants were
from leprosy endemic countries.

30

Invitation for Approved
full proposal
14
5

Success
rate
17%

18

8

6

33%

2

1

1

50%

50

23

12

24%

Table 1: Letters of intent received for budget round 2016. Number of Letters of Intent (LoIs)
and their origin received for budget round 2016, the number of applicants that were invited to
write a full proposal, approved projects and the success rate.
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Full proposals received

25% of the total requested budget. Their
budgets ranged from € 10,013 to € 905,408.
Proposals received from non-endemic
countries added up to 8, requesting 71% of
the total requested budget, ranging from
€104,889 to € 1.5 million.

21 full proposals were received, with a total
requested budget of almost € 8.5 million.
More than half (57%) of the proposals came
from leprosy endemic countries, requesting

Origin proposals received
5%

Endemic
38%

Non-endemic
57%

Endemic+ Non-E

Figure 1. Origin of the full proposals received for budget round 2015
Budget round 2015, n=21.

Full proposals received
From endemic countries
From non-endemic countries
From endemic + non-endemic

Number
21
12
8
1

Budget requested
€ 8,469,822
€ 2,137,018 (25%)
€ 5,967,468 (71%)
€ 365,335 (4%)

Table 2. Overview of the origin, number of proposals and requested budget

Requested budgets
€ 365.335
€ 2.137.018
Endemic
Non-endemic
Co-op

€ 5.967.468
Figure 2. Budget requested for the 2015 budget The distribution of the
requested LRI budget 2015 is given, divided by the origin of the applicant.
Total requested budget 2015: € 8,469,822.

The majority of the proposals addressed
research priority 1 (Early detection). Figure 3

shows the number of proposals received per
LRI research priority.

Nr. of proposals per research priority
12

Nr. of proposals

10
8
6
4
2
0
1

2

3

4

5

LRI research priority
Figure 3. Number of proposals received per research priority (budget 2015)
The total number of the proposals equals the number of proposals received (n=21)




External review
73 external reviewers were approached, of
which 45 responded positively to the request
to review a research proposal. In the end, 42
reviewers sent their feedback. The majority
(15) of the proposals were reviewed by 2
reviewers, 3 proposals by 1 reviewer and 3
proposals by 3 reviewers.
The feedback of the reviewers was shared
with the applicants.
Funding decisions




6 projects to be fully funded (29%)
5 projects to be funded with a
reduced budget (24%)
1 project to be funded as a pilot
project (5%)
9 projects were rejected (43%)

Figure 4 shows the number of approved and
rejected proposals per LRI research priority.
The majority (7) of the funded projects
addresses priority 1, followed by priority 2 (3).
Priority 3 and 5 are addressed by 1 projects
each. There are no projects approved
addressing research priority 4 (prevention of
disability).

After careful consideration of the advice of
the SRC and LRI SC, the EG made the following
decisions:

Nr. of approved and rejected proposals per
research priority
8

approved

Nr of proposals

7

rejected

6
5
4
3
2
1
0
1

2

3

4

5

Research priority
Figure 4 Number of proposals approved and rejected per research priority (budget
2015) The total number of proposals approved (n=12) and total number reject
(n= 9) divided by research priority areas.
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5. Funded research projects 2015
A total of 12 new projects started in 2015. 5 projects were ongoing with start dates before 2015.

Projects covering research priority 1: Early detection
1.1 Delays in diagnosis & treatment, Leprosy in Nepal
Coordination: Mr Dhaka Ram Budha
Magar
Institute:

International Nepal
Fellowship

Grant:

€ 99,893

Started:

April 2015

Focus:

Nepal

Duration:

33 months

‘Delays’ are of critical importance in leprosy
control work. A delay is the time span
between awareness of the first symptom
through to the start of proper anti-leprosy
treatment. In Nepal, delays are often long.
The longer the delays, the greater the chance
for a transmission of the disease to others and
for lasting negative consequences upon the
life of the individual: physically; socially;
emotionally; and economically. The proposed
project: “Delays in Diagnosis and Treatment,
Leprosy in Nepal” will research and address
causes of long delays. Present patterns of
delays will be documented and investigated,
risk categories identified, and key barriers
looked into. This will be done by a
combination of qualitative and quantitative
research in two of Nepal’s five Development
Regions: the West and the Mid-West.

Nepal since the 1950s, is a counterpart to the
government in leprosy control in the two
regions and the project will be taken forward
by INF. There will be a structured
questionnaire to gather quantitative data
from a large number of patients visiting INF
clinics combined with in-depth information
from inpatients in two of INF’s hospitals and
from patients on anti-leprosy treatment
within the government health services. And,
there will be some community studies. In
focus will be the patient’s perceptions and
help-seeking process combined with his/her
assessment of the primary cause/s of the
delay. When possible and appropriate, what
has been learnt through talks and interviews
at peripheral treatment centers will be
followed by home and community visits
during which the beliefs, opinions, attitudes,
and actions of others involved in the helpseeking process are scrutinized - all to learn
about triggers and obstacles along the route
to presentation and the start of treatment.
Forthcoming ideas about reasons for short
versus long delays will be investigated and
tools and techniques for shortening of delays
will be piloted and pre-tested before the
closure of the project which is believed to
make a tangible impact upon leprosy control
strategies and Nepal’s pace towards a leprosyfree society.

The International Nepal Fellowship (INF), a
Christian Mission involved in leprosy work in
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1.2 Contact cohorts: how long to continue annual examinations?
Coordination: Dr David Khan
Institute:

Leprosy Field Research in
Bangladesh, TLM
Bangladesh

Grant:

€ 55,256

Started:

May 2015

Focus:

Bangladesh

Duration:

8 months

It is known from various studies that
examination of people in close contact with
known leprosy cases is a very important way
for identifying more new cases. The members
of the same household & close neighbours are
especially important because they are at
greater risk of developing leprosy than the
general population. Currently field staff
routinely perform annual contact
examinations up to 2 years in case of PB cases
or up to 5 years in case of MB cases. In
Bangladesh still many new leprosy cases are
found every year from contact case
examination. However it is not really known

what the ideal period or intervals is for follow
up of affected households. Evidence-based
Guidelines are needed for how long staff
should do this contact examination. IN this
project households will be studied which are
now at different time points (1-20 years )
after diagnosis & treatment of the first cases,
in a cross-sectional approach, as far as
possible examining all household members
originally resident with the first case (even if
they have since left that household) and new
comers to household.
The number of new cases found each year will
be recorded, and type of case found
(classification, sex, adult/child), for members
of households examined at the different time
points after diagnosis of the first case. Results
will be analysed according to both
characteristics of the first cases and those of
the new cases detected, to try and identify
factors with mean some people are at higher
risk than others, as well as to discover the
changes in case detection rate amongst
contacts, over time since first case diagnosed
in that household.

1.3 Integration of rapid diagnostic tests to facilitate case management of leprosy
Coordination: Dr Malcolm Duthie
Institute:

Infectious Disease
Research Institute

Grant:

€ 390,000

Started:

May 2015

Focus:

Philippines

Duration:

48 months

Co-funder:

Turing Foundation

Detection and management of leprosy cases
currently relies heavily on examination by
expert clinicians. This requirement

significantly limits the scope, reach, efficiency
and even feasibility of surveillance programs
intended to actively detect leprosy cases. As a
result, patients are not detected as early in
their disease development as they potentially
could be and may be more prone to
treatment complications. The research group
will evaluate the potential of two recently
developed tests that detect anti-leprosy
antibodies in blood and/or serum samples to
address this deficit. They will evaluate, in
parallel, the ability of serological tests and
scheduled clinical evaluations to identify the
development of leprosy among at-risk
individuals and also to identify treatment
complications within recognized patients.
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Within the study, samples will be collected
and examined in conjunction with clinical
exams, with the clinical exams being used as
the benchmark for diagnosis and case
management. Samples could, however, be
collected and tests conducted by technical
staff following only a minor amount of
training. The researchers hypothesize that
positive tests results could to serve as a
simple, quantifiable and robust measurement
to facilitate referral for expert clinical exam.
The investigative strategy will determine the
acceptance, utility and practicality of these
tests within surveillance programs while
testing this hypothesis.

1.4 Field evaluation of novel immunodiagnostic tools for early detection of leprosy in a
BCG vaccination field trial amongst contacts of leprosy patients
Coordination: Prof Jan Hendrik Richardus
Institute:

Erasmus MC - Rotterdam
LUMC - Leiden

Grant:

€ 1,495,00

Started:

January 2015

Focus:

Bangladesh

Duration:

48 months

Co-funder:

Turing Foundation

Although a combination of antibiotics
(multidrug therapy) is very effective at curing
clinical leprosy, it is insufficient to reduce
transmission of M. leprae in endemic
populations as witnessed by stable new case
detection rates in many leprosy endemic
countries. It is therefore important to identify
risk factors, transmission patterns and
preventive measures that may be used as
tools for early detection and prevention of
leprosy.
This study aims to identify compounds of the
immune system that are characteristic for the
occurrence of leprosy. Such compounds are

called leprosy-specific biomarkers. The set of
biomarkers identified in a previous, small
cohort study (IDEAL 2008-2010) will be
evaluated in a large cohort and optimized/
extended in order to identify those individuals
who should best be targeted for prophylactic
treatment of leprosy. Promising biomarkers
will then be applied in a diagnostic test
(developed by us in a distinct project) for use
in field circumstances all over the world.
The aim of the study is to understand in more
detail how people respond immunologically to
the presence of M. leprae, the causative
bacteria of leprosy, in order to obtain insight
into which immunological responses in people
indicate that they are susceptible to
developing leprosy disease. In addition, since
the BCG vaccine can induce protection against
leprosy, BCG vaccination of contacts of
leprosy patients will allow identification of
immune responses that reflect protection
against leprosy.
For the aim of this study the research group
will:
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a) Determine the effect of chemo- and
immunoprophylactic interventions on
biomarkers of M. leprae infection and
clinical leprosy.
b) Identify immune- and transcriptomic
host profiles that indicate infection
and/or predict disease development
or that are indicative of protection
using a two year follow-up approach
to estimate which individuals develop
disease.
c) Design a biomarker profile applicable
in a user-friendly test platform based
on the most specific and sensitive
diagnostic biomarkers identified in
this study.
This is a long term project to test many
leprosy patients, their contacts, and people
from the general population in Bangladesh on
the presence of infection with M. leprae and
the effect of BCG vaccination and treatment
with an antibiotic (rifampicin) of contacts on
host biomarker profiles. The infrastructure for
the project was developed and intake of
participants started in January 2013 as part of
the MALTALEP and IDEAL projects of 2012,
2013 and 2014.
In a distinct project field-friendly tests will be
developed based on differences in the

immune- and genetic markers between those
that develop disease and those that are
exposed to the bacterium but remain healthy.

Early diagnosis followed by (prophylactic)
treatment of people who will otherwise
develop leprosy will prevent transmission of
the bacteria and possibly life-long disabilities
in many of these people. Through this project
those individuals who are at risk of developing
leprosy disease will be identified. Through
treatment it will be avoided that leprosy will
ever become manifest in their lives.

1.5 A pilot study using participatory, translational, social science research methods to
promote earlier detection of leprosy
Coordination: Assoc. Prof. Pim Kuipers
Institute:

Griffith University
The Leprosy Mission, India

Grant:

€ 23,409

Started:

June 2015

Focus:

India

Duration:

10 months

Making sure that leprosy is detected early
(that diagnosis is not delayed) is vital to
preventing individuals from being
permanently disabled by nerve damage,
blindness or other conditions; as well as
preventing them from experiencing the
multiple flow on psychological, health,
livelihood and social effects that are linked
with the disease. Early detection and
treatment is also crucial to stopping the
spread of the disease within families and the
community. While there have been advances
12

in medical aspects of improving diagnosis,
other factors that prevent people from being
diagnosed early are still not well understood
or implemented. These factors, which include
psychological, attitudinal, social, community,
service related factors (and even structural
and environmental issues like transport and
organisational or government policies), need
to be understood in a more comprehensive
and theoretically integrated way. They need
to be explored using questions which are
relevant to answering complex problems.
They need to be explored from the
perspective of the key people involved, and
the research needs to go beyond ‘exploring’
to create real change in local settings.

Many of these research methods are quite
new in the leprosy research area. There is a
need to test how well they will work and
refine accordingly. This pilot study will
explore how these innovative social science
research methods will work in research to
promote early detection of leprosy.
The project will use a number of strategies
(such as training a person affected by leprosy
to conduct important parts of the research) to
ensure that the findings are as accurate and
meaningful as possible. To ensure that the
findings of the research have the most
impact:
 The project will then document what
people with leprosy, community members
and others say about the findings in
‘reflection and discussion’ groups, to
establish ways of preventing delay.
 It will translate the findings for a key
service provider (TLM), facilitating a
workshops to decide on practical
strategies the organisation can use to
promote early detection.
 The project will also translate the findings
for regional leaders of relevant NGOs,
INGOs and government departments in
formal workshops to consider strategies
they might use in each setting, to
facilitate early detection.

1.6 A comparison of three types of targeted, community-based health education aimed at
promoting early detection
Coordination: Dr Annamma John
Institute:

The Leprosy Mission Trust
India

Grant:

€ 171,859

Started:

September 2015

Focus:

India

Duration:

36 months

This study is planned following on from a pilot
done at one location where two of the
methods – education and motivation of the
Index case to bring all contacts for
examination, and training of local
practitioners, yielded good results in terms of
increased new case detection. The pilot was a
hospital based study and the research group
wants to test these strategies in the
community to see if they can be applied
successfully in the field.
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The research group aims to find out which of
the methods that are tested will be more
effective in promoting early case detection:
1. Training local non formal
practitioners;
2. Health education to newly diagnosed
leprosy patients or
3. Increasing awareness in the
community regarding early signs of
leprosy.
A previous study has shown in various Indian
states that knowledge regarding early signs of
leprosy is poor among the community as well
as local practitioners of indigenous medicine,
who are the first resort, for any health issues
among a large portion of these rural
populations. Due to the knowledge gap
regarding leprosy there is delay in reporting to

a centre which will diagnose and provide
treatment for leprosy.
The second method is to involve the index
case reporting to a health centre, in a
participatory modified way to detect contacts.
The third is to conduct an awareness
campaign to improve the community’s
knowledge regarding early signs of leprosy
and treatment facilities, in the expectation
that it will lead to early voluntary reporting.
Field friendly methods need to be devised and
tested to detect leprosy patients in rural
communities early and treat them. Two of the
methods mentioned above have been tried in
a base hospital setting and have shown
encouraging results. The study hopes to prove
that these methods will increase early case
detection which will be evidenced by a rise in
the number of new leprosy cases registered
for treatment/detected.

1.7 Evaluation of the qPCR in household contact monitoring
Coordination: Dr Milton Ozório Moraes
Institute:

Laboratório de Hanseníase
Fundação Oswaldo Cruz/
FIOCRUZ

Grant:

€ 60,269

Started:

August 2015

Focus:

Brazil

Duration:

36 months

Leprosy is a disease caused by a bacterium
and proper diagnosis can completely cure
patients, but clinical signs of the disease are
sometimes difficult to detect. The bacteria
infect skin and nerves and late diagnosis are

generally associated with permanent nerve
injuries. It is well known that the group of
individuals at greatest risk are the family
members that live with close contact to
patients. Nevertheless, there are no
diagnostic tests that could predict whether or
not a “contact” will develop the disease. In
the past few years, novel technologies to
amplify the causative agent, Mycobacterium
leprae, of leprosy DNA are available and these
tests are accurate, and faster and becoming
cheaper. Here, the research group suggests
that detection of M.leprae DNA, by a specific
in vitro amplification, could predict the
development of leprosy. This data can help
define health policies to preventive treatment
to avoid new and severe cases of leprosy.
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Projects covering research priority 2: Nerve function impairment and reactions
2.1 Treatment of Early Neuritis in Leprosy (TENLEP)
Coordination: Dr Erik Post
Institute:

Royal Tropical Institute

Grant:

€ 1,329,584

Started:

January 2010

Focus:

Bangladesh, India,
Indonesia, Nepal

Duration:

6 years

Co-Funder

Turing Foundation

The TENLEP Trials use a randomised, doubleblind placebo-controlled study design to
prove or disprove the following hypotheses:
Trial 1:
Steroid treatment of subclinical nerve damage
at the point of diagnosis of leprosy will reduce
the number of patients that will end up with
permanent nerve damage.
Trial 2:
Steroid treatment of 32 weeks is more
effective than one of 20 weeks in restoring
nerve function of patients with recently
damaged nerves. as caused by leprosy.

Trial 1 was finalised in October 2015, with an
intake of 363 patients. A preliminary analysis
showed that there is no difference between
the effect of treatment and that of placebo in
preventing nerve damage in new leprosy
patients. About 8.7% of patients progressed
to develop clinical nerve damage, and had to
be treated on an individual basis.
Trial 2 was finalised in April 2015, with an
intake of 867 patients. No difference was
found between 20 weeks and 32 weeks
steroid treatment of recent nerve damage.
Recovery rates were close to 80% in both
groups in the trial. It is therefore
recommended that 20 weeks steroids is the
preferred treatment for recent nerve damage,
with individualised treatment if needed.
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2.2 Trial for effective plantar pressure reduction
Coordination: Robert Bowers
Institute:

The Leprosy Mission
International, Bangladesh

Grant:

€ 23,760

Started:

April 2015

Focus:

Bangladesh

Duration:

12 months

Health care interventions are continually
evolving and developing, but the use of microcellular rubber (MCR) footwear as the firstline intervention for protecting the feet of
people with sensory loss has remained
unchanged since the early 1960’s. Though
MCR is not available in commercially
produced footwear, other comfort-enhancing
products have been developed and are readily
available in many markets. As MCR has a long
and successful history of reducing foot ulcers,
it would be ill-advised to recommend
replacement materials without evidence of
their efficacy. The research group proposes to
use technology which measures the precise

force applied on various parts of the sole of
the foot while wearing different types of
footwear. These will be compared to the
force measurements of traditional MCR
footwear. Materials which meet or exceed
the standard set by MCR will be then used by
4 simultaneous pairs of groups of individuals
with poor sensation in their feet in a two-step
trial. Half of the participants will begin with
one of four selected styles of market footwear
for four months, and then will wear MCR
footwear for four months. The other half of
the participants will follow the opposite
schedule, beginning with MCR and ending
with one of four styles of market footwear.
The “cross-over” design allows for control of
several variables including weather and
seasonal work patterns which may influence
walking and footwear use patterns. Both
groups will have regular monitoring for foot
condition. The study is expected to generate
evidence showing the impact of the market
footwear versus MCR on rate of ulcer
development and whether one group
developed more ulcers than the other group.

2.3 Development and validation of severity scale for erythema nodosum leprosum
Coordination: Dr Steve Walker
Institute:

London School of Hygiene
Tropical Medicine

Grant:

€ 65,698

Started:

May 2015

Focus:

Bangladesh, Brazil,
Ethiopia, India, Indonesia,
Nepal, Philippines

Duration:

23 months

Funder:

Austrian Leprosy Relief
Association

ENL is severe complication of leprosy which is
associated with death and increased
economic hardship. ENL is a difficult condition
to treat and many affected individuals do not
have access to safe, effective long term
therapies. In order to determine which
therapies are most effective, a way of
measuring the severity of ENL before, during
and at the end of treatment needs to be
developed. This will make it possible to
compare different treatments.
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This project aims to develop and test the first
reliable method of measuring the severity of
ENL and brings together leprosy workers from
around the globe to meet this challenge. Once
this barrier to improving the lives of people
affected by ENL has been overcome the
research group is committed to finding better
ways to treat the condition and engaging with
policy makers to make them available.

2.4 Helminth influences in leprosy: indicators, treatment, reactions and clinical outcome
Coordination: Dr Deanna Hagge
Institute:

The Leprosy Mission Nepal

Grant:

€ 200,000

Started:

September 2015

Focus:

Nepal

Duration:

48 months

More than 94% of global new leprosy cases
are living in areas endemic for soiltransmitted helminths (STH, intestinal
worms). Recent evidence indicates that
intestinal worms depress immunity in general,
suppressing host capacity to evict or manage
other co-infection(s). For instance, current
studies now indicate that allergies are more
common in developed nations than nations
with high rates of intestinal worms. Basically,
the worms long-term suppress the
inflammatory responses evidenced in
allergies.
In Brazilian leprosy patients, intestinal worm
infections were more common in those with
higher leprosy bacterial loads. Essentially, the
worms suppressed the patient’s normal
immune defences, likely allowing M. leprae to
grow to higher numbers and thereby placing
patients at higher risk for complications.
Growing evidence from other diseases such as
HIV, tuberculosis and malaria indicate that

deworming patients can benefit immune
health and restore normal immune responses,
although recovery times seem to vary on
malnutrition, the specific worm(s), duration
and degree of infection and if the patient has
any other health conditions. Deworming
seems of obvious benefit; however, there is a
risk that restored immunity may suddenly
overreact with strong inflammation towards
co-infections that developed during the time
of worm-induced immune suppression.
Roughly 30-50% of leprosy patients develop
immune complications called leprosy
reactions, which often involve inflammation
of the skin and nerve. Because the nerves can
be permanently damaged, reactions are the
major factor for disability development in
leprosy. Reactions typically are sudden shifts
in the immune response, unpredictable and
often requiring months to years of
immunosuppressive medications before they
resolve.
It is unknown what triggers leprosy reactions.
Surprisingly, though, in recent years it was
discovered that some arthritis treatments that
suppressed immunity long term and then
were halted could unmask previously
subclinical leprosy by manifesting intense
inflammation against leprosy bacteria once
immunity was restored. In some African HIV
patients, normal immunity had been
decimated by the HIV virus over a long period.
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After receiving immune boosting medications,
some unexpectedly manifested a leprosy
reaction, intense inflammation by a restored
immune system attacking leprosy bacteria
that had sought to thrive while HIV kept
defences low. Combining these patterns with
what is being learned about worm coinfections, the research group proposes that
worms and deworming may also be related to
signs of leprosy and leprosy reaction
development.
Worm co-infection may also be blocking
leprosy blood test signals. In Bangladesh,
malnourished children with confirmed
tuberculosis and worm co-infection more
often received unreadable blood test results.

This was because their worm infection had
suppressed the signals the test was designed
to evaluate. Some developing leprosy
diagnostics are targeting similar signals.
Therefore, the research group also proposes
that worm co-infection in leprosy may be
silencing or diminishing immune responses
that could be detectable by blood test.
Deworming suspect leprosy cases before
these blood tests and then allowing for
immune recovery may allow better readout
with improved sensitivity and accuracy.
The main research question is: Are common
worm co-infections and deworming relevant
to leprosy indicators, clinical care and
outcomes?

Projects covering research priority 3: Inclusion
3.1 Stigma Assessment and Reduction of Impact (SARI) Project
Coordination: Dr Wim van Brakel
Institute:

VU University Amsterdam,
Disabilities Studies

Grant:

€ 992,382

Started:

January 2010

Focus:

Indonesia

Duration:

7 years

The SARI Project responds to the need of
finding and testing strategies and
interventions that can be used by individuals,
communities, organisations and the State
when dealing with leprosy or impairmentrelated stigma. Different studies show
evidence that people affected by leprosy are
excluded, segregated and denied access to
basic services. Stigma is one of the factors
that have a strong impact on how
governments, the society and individuals in
general deal with the disease. Indonesia is
one among many countries where leprosy-

related stigma is a persistent social problem
that needs attention.
Governmental and non-governmental
organisations are still looking for strategies
that can reduce stigma and its impact on the
lives of people. Previous studies have shown
certain strategies, such as counselling, socio
economic rehabilitation and contact to be
effective in reducing stigma against people
with mental illness or HIV. The current study
aimed to adapt and use interventions based
on these strategies and evaluate their impact
on stigma against participants affected by
leprosy.

18

The SARI Project worked with communities in
Cirebon, West Java, Indonesia. Using a
participatory approach, the project first
collected information regarding the general
living situation of the persons affected by
leprosy. Such information helped to improve
the measurement instruments and to develop
locally appropriate interventions in line with
the above strategies.

The project was monitored continuously and
evaluated after two years. The results show
that all three interventions had a positive

impact in the lives of many participants,
reducing the all types of stigma and increasing
self-confidence, personal motivation, quality
of life and social participation. Participants
also appreciated the information about
leprosy they received. The counselling
sessions gave people opportunities to share
experiences and to gain self-confidence and
learn about the disease, human rights and life
skills in general.
The final results have been shared with the
academic community and the social actors
involved, in workshops organized in Cirebon
and Jakarta. A unique aspect of this project is
that it combined research (three PhD students
carried out academic research) and action
that intended to benefit all participants and
especially the people affected by leprosy,
their families and communities. FKDC, a DPO
in Cirebon, that four of the research assistants
are members of, has agreed to continue
developing work in the field of leprosy once
the project has ended.

3.2 Building Responses in Diverse Global Enabling Settings (BRIDGES):
Brazilian and Indonesian community programmes sharing experiences to generate
knowledge towards Inclusive CBR
Coordination: Dr Beatriz Miranda
Institute:

Disability Studies in The
Netherlands

Grant:

€ 100,677

Started:

July 2015

Focus:

Brazil, Indonesia

Duration:

12 months

In view of leprosy as a medical-social public
health problem, community based
rehabilitation (CBR) could offer some hope for
improving the lives of people affected by the
disease. However, in community based
initiatives sustainability is a common problem.

This research aims to generate knowledge
about feasible and effective ways to achieve
sustainability in CBR initiatives of persons
affected by leprosy in Indonesia and Brazil.
Given the difference in experiences and
contexts in both countries, knowledge could
be gained first, by looking at what is
happening within each country and second,
by learning between countries. Learning
interaction which is required to succeed in
such a venture must be exercised by the
people affected by leprosy themselves. In
view of this, three main problems appear:
leprosy CBR initiatives that are still fragile;
Inclusive (disability and leprosy) CBR
experiences are also weak and infrequent;
insufficient spaces exist for sharing knowledge
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and developing an interactive learning
process within countries and between
countries that can strengthen such initiatives.
Consequently, the current project was
designed for Indonesia and Brazil to fill these
gaps. The participatory research study aims
to:
1. Explore general CBR initiatives
existent in the countries selected
looking at the specific topic of
sustainability;
2. Analyse the lessons learned from
those initiatives regarding
sustainability;
3. Propose a kit of tools that can help
CBR initiatives (especially small
disabled people’s organisations
(DPOs) or those that are in process of
strengthening) to explore, analyse
and build on the component of
sustainability.

While in Indonesia, the interest is in learning
about sustainability from different CBR
initiatives; Brazil will look only at the
experience of leprosy self-help groups (SGH)
and self-care groups (SCG) or other smallscale community-based organisations that
provide a replicable model.
The main research question this participatory
research study seeks to answer is: What
lessons regarding sustainability can small
DPOs, SGH and SCG leprosy and leprosyinclusive CBR initiatives in Indonesia and Brazil
learn from small DPOs, SCG/SHG or other
groups in these countries in order to become
sustainable in the future. It attempts to
strengthen the capacity of leprosy and
inclusive (disability and leprosy) CBR
initiatives that are taking place in urban and
rural areas in ex-colonies or communities
where people affected by leprosy live in
Indonesia and Brazil.

Projects covering research priority 5: Interrupt transmission
5.1 Macroepidemiology & Microepidemiology of Leprosy in Cebu, Philippines
Coordination: Dr Marivic Balagon
Institute:

Leonard Wood Memorial
Center for Leprosy
Research

Grant:

€ 474,697

Started:

January 2011

Focus:

Philippines

Duration:

5 years

Co-Funder

Turing Foundation

various factors affecting the spread of leprosy
such as the source of infection, mobility of
untreated patients, economic status of the
population which affect their defence or
vulnerability to the germs causing the disease
and the role of funding support to sustain
active (house-to-house visit) case finding
activities within the community.

The purpose of this project is to increase our
knowledge about the spread of leprosy in
Cebu. This information will help us
understand the types of bacteria causing the
disease and the types of leprosy prevailing in
the island. It will also help us understand
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A better understanding on various factors
affecting the spread of leprosy in the
community will help to improve leprosy
control strategies both locally and globally by
redirecting attention to high risk populations
(eg: children, family members, urban slum,
etc.) who may need closer monitoring or
intake of drugs that will protect them from
developing leprosy.
The findings of the project suggest that
despite the declining trend, the number of
new leprosy cases detected each year and the

average age of children developing the
disease stays the same, suggesting that
spread of leprosy in Cebu is still active and
recent.
In addition, there seems to be a slight shift of
leprosy towards the more severe type
suggesting that a huge reservoir of infection is
still present in the area. The substantial
number of cases detected in recent years also
confirms the importance of continued funding
support to sustain active case finding
activities.

5.2 International collaboration for translation of Mycobacterium leprae molecular viability
assay (MVA) to the clinical setting and application of MVA to a chemoprophylaxis-ofcontacts model
Coordination: Dr Linda Adams
Institute:

National Hansen’s Disease
Programs

Grant:

€ 318,145

Started:

July 2015

Focus:

Ethiopia, Nepal, Philippines

Duration:

36 months

Co-funder:

Turing Foundation

Discerning the difference between live and
dead bacteria is the most fundamental
procedure in microbiology and has been one
of the primary obstacles impeding research in
leprosy. The inability to easily culture M.
leprae and determine its viability makes
monitoring the progress of treatment in
patients challenging and limits the ability to
design improved drug therapy regimens and
chemoprophylaxis programs. It is difficult to
follow the transmission of leprosy bacilli
between individuals, and the contribution to
leprosy pathology of the accumulation of
large numbers of presumably dead bacilli in
the nerves and skin of patients under therapy
is not really understood. Modern molecular
methods can bridge this gap with new

technology that can better serve both persons
affected by leprosy and leprosy workers in a
variety of settings.
Recently, a reverse transcription‐PCR based
molecular viability assay (MVA) for M. leprae
was developed by the research group and
found to be rapid and accurate as a biological
indicator of bacterial viability in experimental
animal tissues. Therefore, with the ultimate
goal of translating the MVA to the clinical
setting, initial studies in animal models will be
used to thoroughly define the technical limits
of the MVA, to establish a standardized
protocol and data reporting format, and to
test potential chemo-prophylactic regimens.

Concomitantly, MVA analyses will be
performed on a full range of patient
specimens collected by laboratories in leprosy
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endemic countries and training to their
personnel will be provided to facilitate a rapid
deployment of this new technology to clinical
settings. Thus, the collaborators in this project
will actively participate in testing their own
samples and gain the expertise and resources
necessary to provide this service in their area
as well as to educate others.
The MVA has great potential for determining
M. leprae viability in clinical specimens. It
could be invaluable for monitoring treatment

efficacy and possible relapse, ultimately
limiting transmission.
In addition, implementation of effective
chemoprophylaxis in leprosy contacts could
also significantly limit transmission. The
sensitivity of the MVA lends well to
experiments on new drug development, and
MVA studies should allow establishment of a
short‐term model for chemoprophylaxis‐of
contacts and an objective definition of the
most practical and effective drug regimens.

Ongoing projects
Immunopathology of leprosy: dissecting mechanisms of immune-mediated tissue damage
in leprosy, and identification of new targets for intervention
Coordination: Prof. Tom Ottenhoff
Institute:

Leiden University Medical
Center

Grant:

€ 275,199

Started:

July 2011

Focus:

The Netherlands

Duration:

48 months

Co-funder:

Turing Foundation

Leprosy is a contagious disease caused by
infection with the bacterium Mycobacterium
leprae. M. leprae infects professional
phagocytes such as macrophages, and also
has a high affinity for Schwann cells. These
cells form the myelin sheath surrounding
peripheral nerves, which are thereby
protected from harmful influences. The
majority of individuals who come into contact
with M. leprae is able to develop a protective
immune response and to neutralize the
bacteria, without further complications. A
small percentage of infected people, however,
develops clinical leprosy. There are different
forms of the disease, with at one end of the
spectrum multibacillary (MB) or lepromatous

(LL), and on the other hand paucibacillary (PB)
or tuberculoid leprosy (BT-TT). MB/LL patients
develop diffuse forms of the disease, do not
have adequate cellular immune responses to
the bacillus and are therefore not able to
eliminate it. PB/BT-TT patients, by contrast,
develop a strong cellular response, and
generally have small numbers of lesions
containing little or no detectable bacteria.
Between these two extremes the so-called
borderline forms of leprosy are found. In
almost all forms of leprosy nerve impairment
and nerve damage is an important issue.
One of the biggest problems in leprosy are
leprosy reactions. These are episodes of
sudden greatly increased cellular immunity.
Patients with reactions have a substantially
increased risk of nerve damage, the main
complication of leprosy. To prevent
irreversible nerve damage and associated
lifelong disabilities, it is important to gain a
better understanding of the processes that
underlie this phenomenon. Of critical
importance in its prevention is also early
diagnosis of the disease. The goal of this
research project is to understand which
immune cells and immune cell products
(signalling molecules like cytokines) play a key
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role in causing Schwann cell and nerve
damage in leprosy. The research group’s
hypothesis is that dysregulation of the
immune response against M.leprae is
responsible for the uncontrolled inflammatory
/ immune response in leprosy reactions; and
that unravelling the mechanisms involved will
lead to the identification and development of
new agents to treat leprosy reactions or even
prevent it. It is postulated that the delicate
balance between pro- and anti-inflammatory
cells (macrophages and T cells) determines
the outcome of the immune response against
M.leprae, namely protection and adequate
immunity or (severe) tissue damage due to an
inadequate response (immunopathology). A
better understanding of the mechanisms of
nerve damage and leprosy reactions is also of
importance in the identification of biomarkers
for early diagnosis or prediction of leprosy
(reactions), and to develop new treatments
and better prevention of leprosy reactions.

precise interactions and communication
between these cells led to the discovery of a
macrophage subset that is superior in
controlling mycobacteria. Other subsets were
found to induce regulatory T cell responses,
which impair mycobacterial control. Ways to
shift macrophage subsets towards the subset
that is superior in controlling mycobacteria
were also discovered, pointing towards the
possibility of using this in therapeutic
regimens. The cell biological processes which
play a role in the infection of human Schwann
cells and macrophages by live M. leprae bacilli
were also examined. By assessing gene
expression patterns and genetic screens,
novel drug targets could be identified. Also
novel compounds with efficacy against
intracellular mycobacteria were discovered.
This could pave the way for novel host
directed therapies that can help controlling
infection and preventing tissue damage,
which is so characteristic of leprosy.

In this project the subtle balance and crosstalk between different subsets of cell types in
leprosy was studied, especially macrophage
(MF1 / MF2) and T cell subsets (Treg, Th1 and
Th17 / Th22) as well as human Schwann cells.
These important cell types were studied by
using state of the art immunological and cell
biological techniques in combination with
whole genome transcriptomics (mRNA
expression using microarrays or RNAseq). The

The project thus resulted in a better
understanding of the immuno-pathogenesis
of leprosy and leprosy reactions leading to
nerve injury. Novel therapeutic strategies
were discovered, which impact on
inflammation and mycobacterial control. The
research group has the ultimate future goal to
develop better tools to predict, early-diagnose
and prevent nerve damage in leprosy.

How mycobacteria lyse the phagosomal membrane
Coordination: Prof. Peter Peters
Institute:

Maastricht University

Grant:

€ 446,828

Started:

January 2011

Focus:

The Netherlands

Duration:

48 months

Co-funder:

Turing Foundation

The research group has previously determined
that the localisation of mycobacteria in host
cells is dependent on a pump or ‘needle of a
syringe’ called type 7 secretion system (T7SS).
All mycobacteria that cause disease
(pathogenic) have such a T7SS and use it to
lyse a membrane that surrounds the bacteria
after ingestion by its host cell. This membrane
originates from the lysosome, an organelle in
the cell that represents the stomach of the
cell. By disrupting that membrane, pathogenic
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mycobacteria can float freely in the cytosol
(blue in the figure) and cause cell damage.
The research group has shown that after
uptake in the cell non-pathogenic
mycobacteria like the vaccine strain BCG
remain surrounded by the membrane. When
the T7SS of pathogenic mycobacteria was
introduced back in vaccine strain BCG, it
changed its localisation and also lysed the
membrane as the pathogenic bacteria.
With these results the group has established
new tools for improving the BCG vaccine
which is used to prevent tuberculosis and
possibly leprosy. These diseases are caused by
related bacteria: Mycobacterium leprae and
Mycobacterium tuberculosis. Currently the
vaccine for both diseases is the same and
originates from another mycobacterium: M.
bovis. After culturing M. bovis for several
years in extreme conditions, scientists realized
that the strain was no longer pathogenic but
even protecting against (leprosy) infections.
M. bovis had lost 13 regions of its genome and
became known as the vaccine M. bovis BCG
already in 1920.

An important deletion in the genome of BCG
is the RD1 region also known as T7SS ESX1
that the group has shown to be essential for
the localisation. Now the researchers
demonstrate that BCG::ESX1 (BCG with the
genes that form the T7S) has restored its
capacity to lyse the stomach of the cell and
therefore may boost the immune system
much better. Others have shown that this
candidate is more effective in preventing M.
tuberculosis infections in laboratory animals
and with the new data it is now understood
how this new rBCG is improved.
However, the downside is that these strains
may be too pathogenic for application as a
human vaccine and thus this process needs to
be further manipulated and reduce the
pathogenicity without affecting its localisation
in a cell. The research group has identified the
factors that facilitate the localisation, giving
them tools to manipulate these characteristics
to apply these in a novel vaccine.

7. Future perspectives

-

6. Future perspectives
The call for proposals to be financed under
the LRI 2017 budget was published December
2015. This call included a special invitation for
proposals on priority area 4, Prevention of

Disabilities and proposals from African
researchers, since these were so far
underrepresented among the previously
approved projects. Decisions about approvals
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for the budget 2017 are planned in the
Executives Group meeting of November 2016.

will be to promote interactions between
researchers.

In 2016 the LRI Spring Meeting will take place
to enable project leaders to present interim
results to the members of the Scientific
Review Committee and Steering Committee.
An important second objective of this meeting

In 2016 the search for additional partners and
new co-funders of LRI approved research
projects will go on. The need and requests for
leprosy-related research still exceeds the
available budget of the LRI and its present cofunders.

7. Who is who in LRI
Executives Group
The LRI Executives Group (EG) consists of the executive directors of the LRI partners.
Mr B. Simmons

CEO, ALM

Mr B. Kömm

CEO, GLRA

Mr P. Derrick

CEO, effect:hope

Mr G. Warne

CEO, TLMI

Mr J. van Berkel

CEO, NLR (Chair)

Steering Committee
The LRI is guided by a Steering Committee (SC). The SC membership comprises the research
consultants or coordinators of the LRI partner organisations (ex-officio) and an independent Chair.
The current members are:
Prof. Dr W.C.S. Smith, OBE MD MPH PhD

Emeritus Professor of Public Health (Chair)

Dr W.H. van Brakel, MD MSc PhD

Research Coordinator, NLR (Secretary)

Dr P.R. Saunderson, MBBS MSc PhD

Medical Director, ALM

Dr C. Kasang, MSc PhD

Research Coordinator, GLRA

Dr T.P. Gillis, BSc MSc PhD

Research Coordinator, effect:hope

Assoc. Prof. Dr P. Kuipers, BA (Hons) MA PhD

Research Coordinator, TLMI

The LRI SC is responsible to LRI Executives Group (EG).
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Scientific Review Committee
The quality, relevance and feasibility of submitted research proposals are assessed by the
independent Scientific Review Committee (SRC), comprising experts in leprosy, clinical medicine,
public health, rehabilitation and social sciences. This committee makes recommendations to the LRI
EG concerning funding. The SRC also monitors the progress of the ongoing projects. The current SRC
members are:
Prof. Dr W.R. Faber (Chair)

Emeritus Professor of Tropical Dermatology, Academic
Medical Center, University of Amsterdam, The Netherlands

Dr F. van Dijk

Rehabilitation Physician at the Rehabilitation Centre Het
Roessingh in the Netherlands

Dr G.J. Ebenezer

Associate Professor, Neurology Department, Johns Hopkins
School of Medicine, USA

Dr B.E. Ebenso

Research Fellow, Leeds University, Institute of Health
Science, United Kingdom

Prof. Dr V.P.M.G. Rutten

Associate Professor at Department of Infectious Diseases and
Immunology, University of Utrecht, The Netherlands and
Extraordinary Professor at Department of Veterinary Tropical
Diseases, University of Pretoria, South Africa

Dr P.A.M. Schreuder

Medical doctor/leprologist (retired) with long leprosy control
field work experience

Prof. Dr T.S. van der Werf

Pulmonologist, Head of the Infectious diseases Service &
Tuberculosis unit at the University Medical Centre
Groningen, The Netherlands

Office team
Nicole Dinnissen MSc

LRI Programme Officer

Tamara Prinsenberg MSc MPH

Research Funding Officer
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8. Finance
Annual Accounts 2015 and Auditor’s report
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