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Objective: Annually, over 200,000 people are diagnosed with leprosy, also called Hansen’s
disease. This number has been relatively stable over the past years. Progress has been made
in the fields of chemoprophylaxis and immunoprophylaxis to prevent leprosy, with a primary
focus on close contacts of patients. In this descriptive meta-analysis, we summarize the
evidence and identify knowledge gaps regarding post-exposure prophylaxis against leprosy.
Methods: A systematic literature search according to the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA) methodology was conducted by search-
ing the medical scientific databases Cochrane, Embase, Pubmed/MEDLINE, Research Gate,
Scopus and Web of Science on Jan. 22, 2020, using a combination of synonyms for index
terms in four languages: “leprosy” and “population” or “contacts” and “prevention” or
“prophylaxis.” Subsequently, Infolep.org and Google Scholar were searched and the "snow-
ball method" was used to retrieve other potentially relevant literature. The found articles
were screened for eligibility using predetermined inclusion and exclusion criteria.

Results: After deduplication, 1,515 articles were screened, and 125 articles were included in
this descriptive meta-analysis. Immunoprophylaxis by bacillus Calmette-Guérin (BCG)
vaccination is known to provide protection against leprosy. The protection it offers is higher
in household contacts of leprosy patients compared with the general population and is seen to
decline over time. Contact follow-up screening is important in the first period after BCG
administration, as a substantial number of new leprosy patients presents three months post-
vaccination. Evidence for the benefit of re-vaccination is conflicting. The World Health
Organization (WHO) included BCG in its Guidelines for the Diagnosis, Treatment and
Prevention of Leprosy by stating that BCG at birth should be maintained in at least all
leprosy high-burden regions. Literature shows that several vaccination interventions with
other immunoprophylactic agents demonstrate similar or slightly less efficacy in leprosy risk
reduction compared with BCG. However, most of these studies do not exclusively focus on
post-exposure prophylaxis. Two vaccines are considered future candidates for leprosy pro-
phylaxis: Mycobacterium indicus pranii (MiP) and LepVax. For chemoprophylaxis, trials
were performed with dapsone/acedapsone, rifampicin, and ROM, a combination of rifampi-
cin, ofloxacin, and minocycline. Single-dose rifampicin is favored as post-exposure prophy-
laxis, abbreviated as SDR-PEP. It demonstrated a protective effect of 57% in the first two
years after administration to contacts of leprosy patients. It is inexpensive, and adverse
events are rare. The risk of SDR-PEP inducing rifampicin resistance is considered negligible,
but continuous monitoring in accordance with WHO policies should be encouraged. The
integration of contact screening and SDR-PEP administration into different leprosy control
programs was found to be feasible and well accepted. Since 2018, SDR-PEP is included in
the WHO Guidelines for the Diagnosis, Treatment and Prevention of Leprosy.
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Conclusion: Progress has been made in the areas of chemoprophylaxis and immunoprophylaxis to prevent leprosy in contacts of

patients. Investing in vaccine studies, like LepVax and MiP, and increasing harmonization between tuberculosis (TB) and leprosy

research groups is important. SDR-PEP is promising as a chemoprophylactic agent, and further implementation should be promoted.

More chemoprophylaxis research is needed on: enhanced medication regimens; interventions in varying (epidemiological) settings,

including focal mass drug administration (fMDA); specific approaches per contact type; combinations with screening variations and

field-friendly rapid tests, if available in the future; community and health staff education; ongoing antibiotic resistance surveillance;

and administering chemoprophylaxis with SDR-PEP prior to BCG administration. Additionally, both leprosy prophylactic drug

registration nationally and prophylactic drug availability globally at low or no cost are important for the implementation and further

upscaling of preventive measures against leprosy, such as SDR-PEP and new vaccines.

Keywords: leprosy, chemoprophylaxis, fMDA, immunoprophylaxis, MDA, prevention, post-exposure prophylaxis, SDR-PEP,

rifampicin, vaccine, BCG, MiP, Mw, LepVax, M. leprae, neglected tropical diseases, NTDs

Introduction

Leprosy is a communicable disease caused by
Mycobacterium leprae (M. leprae). It can result in disabil-
ities, disfigurements, blindness, and internal organ
problems." It is estimated that 1 million to 2 million people
are living with leprosy-related disabilities, which cause
severe socioeconomic consequences, including stigma
and poverty.>* Leprosy is one of the oldest diseases
known to mankind and was once endemic on all
Today, the

resource-poor countries with often warmer climates and
1346 1)

continents.’ disease exists primarily in
it is considered a neglected tropical disease (NTD).
2018, the World Health Organization (WHO) reported
a total of 208,641 new leprosy patients worldwide,
a number that has been relatively stable in the past
decade.”

M. leprae was discovered, as the first bacterium that
caused disease in people, by the Norwegian doctor
Armauer Hansen in 1873.>% Almost 150 years after
Hansen’s discovery, modern science still has not suc-
ceeded in growing the bacterium in vitro; it grows in
humans, in nine-banded armadillos, and in immune-
compromised mice.>”"' Both people and nine-banded
armadillos are able to transmit M. leprae to humans. The
infection mechanism of leprosy is not fully understood,
but it is generally thought to spread via the respiratory
route."® The average incubation time of the disease is 5
years, but it can take up to 20 years before symptoms
appear.’ During this period, a leprosy patient is
contagious.® Ongoing transmission is implied by the fact
that almost 10% of global new leprosy cases are children.”

Whether colonization with M. leprae leads to infection
and disease depends on the host’s resistance and genetics,
as well as environmental factors. Up to 95% of people

exposed to M. leprae do not develop the disease.” As

mentioned, most people who do develop the disease live
in resource-poor settings; poor living conditions (eg, insuf-
ficient food availability, pollution, lacking health care sys-
tems and secondary chronic psychological stress)
can negatively affect immune function.*>*'" For transmis-
sion, prolonged contact with an untreated patient is con-
sidered necessary.! The genetic and physical distance to
a leprosy patient are independently associated with the risk
of developing clinical disease.'> Hence, the risk for devel-
oping leprosy is increased not only in household contacts,
but also in neighbors and social contacts.''*

In the late 1940s, the antibiotic dapsone was the first
breakthrough in leprosy treatment. The duration of treat-
ment often lasted a lifetime, which challenged compliance
and fostered dapsone resistance in the 1960s.> When clo-
fazimine and rifampicin were discovered in the 1950s and
1960s, these drugs were combined with dapsone, later
labeled as multidrug therapy (MDT). MDT has been pro-
vided free of charge since 1995 via WHO.?> Within a few
days after starting MDT, patients are no longer considered
to be contagious."

The first focus on leprosy prevention started shortly
after the discovery of M. leprae. Compulsory isolation for
persons affected by leprosy, mainly in leprosy colonies,
was internationally promoted from the 19th century
of the

methods.'®!” Healthy-appearing children were frequently

onward as one few existing prevention

seperated from their parents with clinical leprosy. At the
1958 International Leprosy Congress in Japan, isolation
was finally labeled as outdated and inhumane, also
treatment

because dapsone as a

16,17

option became
available.

When MDT was introduced, it was expected that early
detection and prompt treatment would break the transmis-

sion chain of M. leprae.'® However, the incidence decline
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was slower than anticipated.'®?® This implies that there
could be an accumulation of people with leprosy in com-
munities who remain undiagnosed and/or untreated.?!
These “missing millions” contribute to further transmis-
sion of the disease.?’ Consequently, in the Global Leprosy
Strategy 2016-2020, WHO determined that early case
detection and targeted active case finding among high-
risk groups are key to control leprosy and avert
disabilities.”> At the same time, intensified population-
based approaches for case detection are no longer consid-
ered cost-effective in all contexts.>'*>?** The risk of
leprosy exposure in general populations is usually low,
and, as stated, geographically closer contacts of patients
are more likely to develop the disease.'>'* Therefore,
more targeted prevention methods were considered neces-
sary to stop transmission.**

Over the past years, progress has been made in the
fields of chemoprophylaxis and immunoprophylaxis to
prevent leprosy, with a primary focus on close contacts
of patients.”® In this article, we present a descriptive meta-

analysis on leprosy post-exposure prophylaxis.

Methods

Search
The aim of this review is to summarize the evidence on
post-exposure prophylaxis for leprosy and to identify
gaps
A descriptive meta-analysis method was chosen.

studies.
25

knowledge and topics for future

Table | Search Strategy Performed on January 22, 2020

General Syntax Database Number
of
Articles

(leprosy OR leprae OR lepra Cochrane (title, 5

OR hansen OR hansens) AND | abstract, keywords)

(population OR populations Embase (title, 644

OR persons OR contacts OR abstract, author

people OR inhabitants OR keywords)

community OR communities PubMed/MEDLINE 468

OR members) AND (prevent* | (title, abstract, MESH

OR prophylaxis OR terms)

prophylactic OR Research Gate 237

chemoprevention OR (publications)

chemoprophylaxis OR Scopus (title, 1,005

immunoprevention OR abstract, keywords)

immunopreventive OR Web of Science 15

immunoprophylaxis OR (title)

immunoprophylactic) TOTAL 2,374

A systematic literature search was conducted using six
electronic medical databases: Cochrane, Embase, PubMed/
MEDLINE, Research Gate, Scopus, and Web of Science
(Table 1). The search was performed using a combination of
synonyms of the following index terms: “leprosy” and “popu-
lation” or “contacts” and “prevention” or “prophylaxis,” with
a query translated in English, French, Spanish, and
Portuguese. When possible, the search was limited to the
Title/Abstract search fields in the search engines. Medical
Subject Headings (MESH) terms were added to the search
query if available. In addition, an article search via Infolep.org
and Google Scholar was performed. Infolep is the interna-
tional knowledge center for information resources on
leprosy.>® Their online database also includes "grey litrature",
such as meeting reports and theses. Bibliographies of the
relevant articles were screened for additional articles missing
in the existing yield ("snowball method"). The articles were
deduplicated, and consequently, a content review was per-
formed, first in titles and abstracts and second in full texts.
Uncertainties in the selection were discussed with a second
researcher until consensus was reached.

Inclusion and Exclusion Criteria
Regarding inclusion criteria, all human studies as well
as meeting reports, expert opinions, editorials, and other
relevant articles were included if methods for post-
exposure chemoprophylaxis and post-exposure immuno-
prophylaxis or vaccines against leprosy were discussed.
Exclusion criteria were as follow: (a) studies in lan-
guages other than English, French, Spanish, or
Portuguese; (b) studies for which no full text was avail-
able; (c) studies that focused predominantly on leprosy
treatment instead of prevention; (d) studies that focused
solely on primary prevention interventions (eg, primary
that

assessed immunological status changes after vaccination

vaccination in newborns); (e) studies solely
without assessing clinical infection; (f) study protocol
descriptions or preliminary reports of clinical trial data
that were later similarly described in more complete
publications; and (g) articles in which no new informa-
tion was discovered (data-saturation). Every step in the
search phase was documented according to the Preferred
Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) literature review methodology.?’
After the search, a data and text mining process was
performed.”> The authors, year of publication, and study
characteristics (ie, study design, population, period, geo-
graphic area, intervention type, results) were extracted
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Figure | Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) flowchart literature search process.27

from relevant articles. The relevant information was
then selected and included in this state-of-affairs litera-
ture overview.

Results

The search in the six medical literature databases on
January 22, 2020 (Table 1) and the additional search via
Infolep.org, Google Scholar and articles' bibliographies
resulted in 2,536 articles after deduplication (Figure 1).
A total of 125 articles included relevant information for this
descriptive review on leprosy post-exposure prophylaxis.

Immunoprophylaxis

BCG

The bacillus Calmette-Guérin (BCG) vaccine is a live atte-
nuated vaccine prepared from a strain of Mycobacterium
bovis, derived from a tuberculous cow.”®? The first BCG

vaccine, originally developed against tuberculosis (TB), was

produced by Albert Calmette and Camille Guérin in 1924 at
the Pasteur Institute.***! The influence of BCG on the lepro-
min reaction, described by José Fernandez in 1939, indicated
that BCG might also provide leprosy protection.’***
of BCG are being

manufactured.”” Approximately 100 million newborns

Currently, over 10 substrains
each year receive the BCG vaccine, mainly as primary pro-
tection against TB. BCG is contraindicated in immunocom-
promised persons and pregnant women.*’ About 95% of the
people who receive the BCG vaccine experience a reaction at
the injection site, often leaving a superficial scar.>**

The protective effect against leprosy of BCG, usually
given as primary TB prevention to newborns, varies
widely in different countries.>> >’ Observational studies
demonstrated a larger protective effect against leprosy,
possibly caused by the shorter follow-up periods, com-
pared with experimental trials (60% versus 41%).>” Long

follow-up periods are needed because of the long
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incubation period of leprosy. The meta-analysis of Merle
et al in 2010 stated that primary BCG vaccination in
newborns is effective in reducing the risk of leprosy by
55% (95% CI1 42-67). The over-all protection of BCG
vaccination against leprosy in this analysis ranged from
20% to 90%.>” Similarly to TB, the protection by BCG
against leprosy is most evident in children.*®*° WHO’s
Guidelines for the Diagnosis, Treatment and Prevention
state that BCG at birth should therefore be maintained in at
least all leprosy high-burden regions.7 The heterogeneity
in the protective effect is thought to have multiple causes,
including the use of different BCG vaccine strains and
batches; varying study populations (eg, immunogenic
characteristics, age groups); different time periods and
follow-up schedules; varying geographical settings regard-
ing environmental mycobacteria  variations and
M. tuberculosis; differences in leprosy burden; variations
in clinical experience of health staff; and discrepancies in
study methodology.?*-*33-37-38:4043 A dditionally, the pro-
tective effect of BCG in leprosy may decrease over time.*
When focusing on BCG as a post-exposure immunopro-
phylactic agent for leprosy contacts, the number of studies
is relatively limited.?”****

In 1981, Stanley et al described a randomized controlled
trial in which 16,150 Ugandan children, who were contacts
of leprosy patients, were included between 1960 and 1964
(Table 2).*” The children did not show clinical symptoms
and scored negative or weakly positive at the tuberculin test.
One group received BCG vaccination; the control group
was not vaccinated. The children were monitored for up to
four times, over an average period of eight years. In the
BCG vaccinated group, 41 children developed leprosy; in
the control group, 201 developed the disease. The protec-
tive effect against leprosy was 80% (95% CI 72—-86) and did
not depend upon vaccination age, gender, or grades of
physical contact and genetic relationship with a patient.
A small decline in protection seemed to appear at eight
years follow-up, with a leprosy incidence reduction of
64%."

Lwin et al published a randomized controlled trial
performed in Myanmar (Burma) in 1985 (Table 2).*?
A group of 13,066 children aged 0-14 years received
BCG; 1,531 (11.7%) of these children were household
contacts of leprosy patients. The control group counted
13,176 children, including 1,493 (11.3%) household con-
tacts. The inclusion period ranged from 1964 to 1968.
Annual follow-up assessments were performed until
1978-1979. The overall protective effect of BCG was

20.4% (95% CI 12-28). The leprosy incidence in the
vaccinated group was 0.41% for females and 0.46% for
males, compared to 0.48% and 0.63% for controls, respec-
tively. A higher protective effect was found in younger
children. BCG protection showed to be independent of the
initial tuberculin status. A protective effect of 31.3% was
seen in contacts of lepromatous/borderline patients, of
27.7% in contacts of patients with other leprosy forms,
and of 18.7% among non-contacts. Weaknesses in this
study are that two strains with varying bacillary count
were used, resulting in varying protection rates. In addi-
tion, the described total number of contacts in this study
was relatively low, and the number of follow-up moments
varied (11-14 times).*® Furthermore, non-contacts may
have become contacts during follow-up.

In Brazil in 2008, Diippre et al published a cohort
study on the effectiveness of BCG vaccination among
contacts of 1,161 leprosy patients between 1987 and
2006 (Table 2).*® Of the 3,536 leprosy patient contacts
who received BCG vaccination, 2,337 people already had
a BCG scar, suggesting previous vaccination. The unvac-
cinated group counted 1,810 contacts, of whom 1,087
already had a BCG scar. The protection against leprosy
from the BCG post-exposure vaccination was found to be
56% (95% CI 31-71). For those without a primary scar,
protection reached 59% (95% CI 27-77); for those with
a primary scar, protection was 50% (95% CI 11-72). It
was stated that BCG protection in contacts was not sub-
stantially affected by previous BCG vaccination. The
study strongly supported the routine BCG vaccination of
leprosy contacts regardless of previous vaccination.
Remarkably, during the first 2-10 months, 28 new leprosy
cases—21 vaccinated (16 without a primary BCG scar)
and seven unvaccinated—were detected. Tuberculoid
forms predominated. Of these new cases, 25 (90%) had
a multibacillary leprosy index case in their family.
However, misclassification of contact type may have led
to residual confounding. Furthermore, this study stated
that no solid reason exists to doubt the disease classifica-
tion data and BCG exposure, while this is debatable when
examining other studies.’”>”*®* Moreover, this study
assumed that the contacts who did not return after the
initial examination were healthy, which may not always
have been the case.*®

Merle et al found that BCG efficacy in studies focusing
on household contacts was significantly higher compared
with studies targeting the general population (66% and
53%, respectively).”” But it was mentioned that the risk of
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misclassification of cases and controls should be considered
given the long incubation time of leprosy. Included studies
were found to be heterogeneous, caused by eg, varying study
designs and some study groups receiving multiple doses of
BCG. Studies including BCG revaccination only or studies
that did not (also) estimate the efficacy of one post-exposure
dose of the BCG vaccine were not included in this meta-
analysis.

Other Immunoprophylactic Agents

Literature states that several vaccination interventions
show similar or slightly less efficacy in reducing the risk
of leprosy compared to BCG, but few studies focus pri-
marily on post-exposure prophylaxis.>>****~? The BCG
vaccine combined with heat-killed M. leprae had no addi-
tional effect compared with the use of BCG alone in trials
in Venezuela and Malawi. The trial in Venezuela focused
on household contacts of patients; the trial in Malawi
included participants from a leprosy endemic population
in the Karonga District.>>* A large two-and-a-half-year
double-blind controlled trial performed by Gupte et al,
starting in 1991 in South India, included 171,400 people,
who were not specifically described as contacts of leprosy
patients, to test four different vaccines in comparison with
placebo: BCG; BCG plus heat-killed M. leprae; the Indian
Cancer Research Center (ICRC) vaccine, which is an
M.  leprae-related cultivable mycobacterium; and
Mycobacterium w (Mw).>" A first survey shortly after the
intake period suggested a non-significant negative protec-
tive effect, most dominant in BCG, that disappeared at
the second survey moment. It was thought that this was
caused by a combination of missed prevalent cases and
new cases. After the second survey at six years, BCG plus
killed M. leprae provided 64.0% protection (CI 50.4—
73.9), ICRC gave 65.5% protection (CI 48.0-77.0), Mw
provided 25.7% protection (CI 1.9-43.8), and BCG gave
34.1% protection (CI 13.5-49.8).5" The reason for the
better protection of BCG plus killed M. leprae versus
BCG alone in this trial, compared with the Venezuela
and Malawi trials, is unclear.**->">3->* The described vac-

cine candidates were found to be safe for human

use 49:51.53.54
Sharma et al performed a double-blind trial on the Mw
vaccine in India in the 1990s that did include household
contacts of leprosy patients.”® When contacts only were
vaccinated, the Mw vaccine showed a protective efficacy
of 68.6% at the end of the 3-year follow-up period, 59% at

6 years, and 39.3% at 9 years follow-up. When both

patients and contacts received the Mw vaccine, the
observed protective efficacy was 68% at 3 years, 60% at
6 years, and 28% at 9 years, with significance found at the
first two survey moments (p < 0.00005) and in a lesser
degree at the third survey moment (p < 0.01).’° However,
this study stated that early post-vaccination cases detected
within 1 year of administering the vaccine were not
included in the analysis, as these vaccine recipients were
thought to be harboring the infection. This is a major
limitation and makes the results of this trial difficult to
interpret.

Truoc et al published a study on BCG alone, BCG plus
107 killed Mycobacterium vaccae (M. vaccae or Mv), and
10® killed Mv alone. The study included young people,
3-20 years old, living in close contact with leprosy
patients in 1988 in Ho Chi Minh City, Vietnam.>> At
least twice a year, signs of leprosy were routinely sought.
The study was non-randomized, and intervention alloca-
tion in this study was also doubtful: for example, 74
children who did not attend the initial examination
moment were chosen as the control group.”’”> Over the
entire 8 years, 14 of 74 (18.9%) unvaccinated controls and
25 of 343 (7.3%) vaccinated children developed leprosy
(p <0.001), showing a protective effect of 61.4% without
significant differences among the three vaccines. The
small sample size and uncertainties in scar-reading could
potentially further have influenced the outcome of this

study, 223755

Promising Vaccines
At the moment, besides BCG, two vaccines are considered
potential candidates for leprosy prophylaxis: the Mw vac-
cine, developed in India, and LepVax, developed in the
United States.”®*°

Because of the described positive protective efficacy of
Mw, this cultivable, non-pathogenic mycobacterium was
selected for further development. It has been sequenced
and is now named Mycobacterium indicus pranii (MiP) to
avoid confusion with M. tuberculosis-W.*"** MiP expedites
bacterial clearance and shortens the recovery time in leprosy
patients.®' "% Furthermore, the addition of MiP vaccine as an
immunomodulator to MDT in leprosy patients leads to
speedier attainment of slit-skin smear test negativity, and it
seems to have a positive effect on leprosy reactions from six
months onwards.°*®* The MiP vaccine has received
approval from both the Drugs Controller General of India
and the American Food and Drug Administration (AFDA)
and is now being manufactured as Immuvac/Cadi-05 by
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Cadila Pharmaceuticals. It also seems effective in other
conditions, such as TB and warts.®!

In 2002, the American Leprosy Missions (ALM) part-
nered with the Infectious Disease Research Institute (IDRI)
in Seattle to start a leprosy vaccine development traj ectory.®
LepVax was developed to provide both effective pre-
exposure and post-exposure prophylaxis against M. leprae
infection.”” It was shown to be safe. A decrease and/or delay
of neuropathy caused by M. leprae in nine-banded armadillos
was also observed, making LepVax promising as
immunotherapy.®” In August 2017, the vaccine was approved
by the AFDA.® LepVax testing in humans is ongoing.

Post-Exposure Chemoprophylaxis
Dapsone/Acedapsone

When dapsone was the sole treatment of choice for
leprosy, people sought ways to protect contacts of leprosy
patients. The idea to introduce post-exposure prophylaxis
(PEP) was based on the hypothesis that close contacts of
leprosy patients have already been infected by M. leprae
by the time the patient is diagnosed and that post-exposure
chemoprophylaxis would prevent the contacts from devel-
oping the clinical disease. The first reports on chemopro-
phylaxis trials, using dapsone, in India and Seoul were
published in the 1960s.°°°® These first results suggested
that weekly or biweekly doses of dapsone given to con-
tacts of leprosy patients for a longer duration (months to
years) had a protective effect against leprosy. In subse-
quent years, this was confirmed by additional studies in
other contexts.® "

In the 1970s, several studies were published on the use
of diacetyldapsone (DADDS) or acedapsone, a long-acting
repository sulphone given by injection. The administration
intervals of approximately 10 weeks added to the opera-
tional feasibility; also, no toxicity was found.””””” Neelan
et al found that even a short duration of chemoprophylac-
tic treatment with acedapsone through a series of three
injections provided protection after four years of follow-
up.”®

Smith and Smith conducted a meta-analysis in 2000 to
quantify the efficacy of dapsone chemoprophylaxis against
leprosy.” They concluded that chemoprophylaxis is an
effective method to reduce the leprosy incidence. They
also stated that it is more cost-effective in household
contacts than when administered to entire communities.
They advised more research on simple, single-dose regi-
mens. This could improve compliance and feasibility in
more remote settings.

Rifampicin/ROM

In 1999, a workshop on leprosy prevention with interna-
tional experts was held in the Federated States of
Micronesia.®® During this workshop, studies were pre-
sented introducing new regimens comprising rifampicin
alone or rifampicin combined with ofloxacin and minocy-
cline (ROM). An important improvement of these new
regimens was that they were given either as a single-
dose or were repeated once, as compared to dapsone that
was given repeatedly for several years. The first experi-
ence with rifampicin as chemoprophylaxis was gained in
1988 in French Polynesia on the South Marquesas Islands,
involving the screening of 2,786 inhabitants and adminis-
tering 25 mg/kg single dose rifampicin (SDR) to 2,751
inhabitants (98.7%) (Table 4) and also 3144 South
Marquesan "emigrants" with their families.®'"** During
the four-year follow-up, a decrease in the new case detec-
tion rate of 80% was observed. Against a background of
an already declining incidence after MDT introduction, the
intervention’s efficacy was estimated to be 50%.*

In addition, experiences were reported with SDR or the
regimen ROM as chemoprophylaxis, aiming at a decrease
in the new case detection rate in the Federated States of
Micronesia, Kiribati, and the Republic of the Marshall
Islands.®* ™ No serious side effects were recorded.

Some concerns about the complexity of the interven-
tion and the costs involved in chemoprophylaxis against
leprosy were discussed.**° A plea was made for a simple
regimen to target high-risk groups, maximizing the cost-
benefit ratio. It was also acknowledged that more opera-
tional research was needed to better define the populations
that could benefit the most.”!

In the years after the workshop, more publications
provided evidence on the effect of chemoprophylaxis, but
it was also recognized that the studies were not placebo
controlled and/or could not distinguish between the effect
of the chemoprophylaxis and the effect of intensified case
detection interventions.”>* Cuba, a low endemic country,
was alone in starting early with nationwide implementa-
tion of SDR-PEP in 2002.%*

The COLEP Study

Moet et al conducted a large cluster-randomized controlled
trial in Bangladesh, the COLEP study, to determine the
effectiveness of SDR in preventing leprosy in close con-
tacts of leprosy patients (Table 4).”°> The study focused on
and social contacts,

household contacts, neighbors,

because these contacts were identified as most at risk.'?
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Approximately 10,000 contacts received SDR, while
another 10,000 received placebo. Exclusion criteria were
as follow: age <5 years, pregnancy, liver or renal disease,
signs or symptoms of leprosy or TB and previous rifampi-
cin intake, refusal, or contacts who were residing only
temporarily in that area. The study showed that SDR
given to contacts of new leprosy patients reduced their
risk of developing clinical leprosy by 57% (95% CI
33-72).% The effect was more pronounced in more distant
contacts and less in blood-related family. As part of the
COLEP study, the cost-effectiveness of using SDR to
prevent leprosy was assessed to be good at all contact
levels.”” The incremental cost-effectiveness ratio (ICER)
was US$ 158 per one prevented leprosy patient.”” Overall,
rifampicin administration to screened contacts of leprosy
patients was shown to be affordable and feasible.”>"” An
additional post hoc finding during the COLEP study was
that rifampicin given to contacts who have had
a childhood BCG vaccination, had a protective effect of
80% (95% CI 50-92).°® In another COLEP substudy, the
acceptability of SDR was assessed among healthy com-
munity members.”® All study participants expressed that
they would be willing to take chemoprophylaxis, even
after it was explained that full protection against leprosy
was not guaranteed. However, many participants also
expressed that they would not like to share information
on their disease status with neighbors and social contacts if
they would have leprosy.””

In Follow-Up of the COLEP Study
Another workshop on the use of chemoprophylaxis against
leprosy was held in 2006, in the Netherlands.' Here, the
preliminary COLEP data were presented as well as results
from another controlled trial using rifampicin in two
repeated doses on a group of five islands in the Flores
Sea in Indonesia (Table 4).°>'°! This trial showed similar
results to the COLEP study, with a risk reduction of about
60% on the island where the total population was screened
and received two dosages of rifampicin when
eligible.””'°! Preliminary data of a randomized controlled
chemoprophylaxis trial in India, the results of which were
never individually published, were presented by Declercq
in this workshop.'® SDR given to household contacts was
compared with placebo and showed a 74% risk reduction
after 4-5 years follow-up.

During the workshop, concerns were raised regarding
the risk of inducing antibiotic resistance when using rifam-

picin on a large scale.'” Ji addressed these concerns with

the argument that resistance is very unlikely to emerge
because SDR is proven not to select resistant mutants, as
shown in publications on multibacillary patients who
relapse after SDR treatment.®'%°

Experts agreed that the use of a single dose as che-
moprophylaxis was to be preferred, that powerful bacter-
icidal activity was a necessity, and that adverse events
risk should be minimal. Several drugs in the rifamycin
and quinolone group were considered suitable candidates
for leprosy chemoprophylaxis, though the experts agreed
that clinical trials were needed to provide evidence of
their effectiveness and that drug prices should be
considered.”

The following requirements were formulated for opera-
tional research programs: (a) screening of contacts for signs
and symptoms of leprosy and TB; (b) provision of chemo-
prophylaxis under direct supervision; (c) a recording and
reporting system; (d) training of health workers; (e) proper
information for people receiving chemoprophylaxis; and (f)
a system for antibiotic resistance monitoring.”

In 2009, an updated meta-analysis of randomized con-
trolled trials of leprosy chemoprophylaxis was published by
Reveiz et al.'” They confirmed the review by Smith and
Smith, concluding that the use of rifampicin and acedapsone/
dapsone as chemoprophylaxis can help reduce leprosy inci-
dence and that post-exposure chemoprophylaxis should
become embedded in leprosy control programs.””'% In the
same year, the WHO South-East Asia Regional Office
addressed the need for further research, based on an informa-
tion consultation in the United Kingdom.'*®

In 2010, the
International Federation of Anti-Leprosy Associations
(ILEP) published a Review of Leprosy Research
Evidence (2002-2009) and Implications for Current
Policy and Practice.'®® They strongly recommended addi-

Technical Commission of the

tional research on chemoprophylaxis implementation to
evaluate acceptability, cost-effectiveness, feasibility, and
ethical issues concerning disease disclosure and new
regimens.'**

After Cuba, SDR chemoprophylaxis against leprosy
was introduced in Morocco in 2012, another low-endemic
country.'® There, leprosy detection declined over the
years, showing an annual percentage reduction in leprosy
detection rate of 16.8 (95% CI 29.2-2.3) from 2012 to
2017, compared with a reduction of 4.7 (95% CI 7.3—
2.0), between 2000 and 2012, before SDR introduction

(Table 4).'%°
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Modeling

To better understand the long-term effects of chemopro-
phylaxis on leprosy, several modeling studies have been
performed using the mathematical SIMCOLEP model
developed by Erasmus MC.'%” Using this model, Fisher
et al demonstrated that leprosy incidence would be sub-
stantially reduced in a context similar to the COLEP study
location (Bangladesh) by a combination of childhood BCG
and chemoprophylaxis for screened household contacts.'’
De Matos et al predicted a declining new case detection
rate in Para State in Brazil, combining contract screening
with chemoprophylaxis.'® Mathematical modeling by
Gilkison et al for Kiribati, a high leprosy burden Pacific
island, also suggested that leprosy incidence can decrease
when using an intensive chemoprophylaxis approach.'®”
The model predicted the best results for the intensive
chemoprophylaxis approach that combined a household
contact approach with more than one round of mass SDR
in consecutive years rather than every second year.'

An expert meeting on chemoprophylaxis against leprosy
in 2014 in Switzerland re-emphasized the importance of
operational research on SDR-PEP."'® Some lessons learned
from a pilot project implementing SDR-PEP in Sampang
District, Indonesia, were presented by Dandel. He stated that
SDR-PEP implementation requires: (a) ongoing support and
supervision; (b) strong local ownership; (¢) continuous moti-
vation of healthcare workers; and (d) adequate loose rifam-
picin supply routes. Stakeholders received the intervention
positively. It was also seen as an opportunity to present
health education, but stigma caused index patients to hesitate
in disclosing their disease status to people outside their
household. Nevertheless, an average of 22 contacts per
index patient were included in the first year (Budiawan,
unpublished report). During the expert meeting, Mahotarn
presented results of another randomized, placebo-controlled
trial with SDR conducted in Thailand with a similar set-up
as the COLEP study.””''* After 5 years, the relative risk in

Table 3 Factors to Successfully Target Contacts of Leprosy
Patients. Expert Meeting Switzerland, 2014

Contact screening needs to be integrated into the leprosy control
program.

Community stigma needs to be addressed.

Contextualized health education messages are needed.

Funding and support must be sustainable.

Healthcare workers need to be trained and motivated to follow

program guidelines and maintain accurate records.

Note: Data from Smith et al.''"®

the rifampicin group was 0.48 when compared with controls.
This was similar to the difference observed in the COLEP
trial, though not statistically significant (p = 0.105) because
the study was not powered to detect risk reductions below
50%.7>''% The expert meeting identified several important
factors for the success of interventions that target contacts of
leprosy patients (Table 3)."''"°

The meeting stated that high-endemic pockets would
most likely benefit more from a mass drug administra-
tion (MDA) or “blanket” approach than the contact-
based strategy.''® In such settings, the entire community
may be considered contacts. The experts recognized that
PEP implementation against leprosy should not be lim-
ited to high-endemic settings because low-endemic
areas are likely to show a high clustering level.''
Richardus et al found that when the endemicity of
leprosy declines, a gradually higher proportion of new
patients is found amongst the contacts of known
cases."'! This aligns with field observations in West
Java, where leprosy endemicity varies; in the low-
endemic districts, the proportion of new cases detected
through contact screening is relatively high (Budiawan,
unpublished report).

The need for more research on the feasibility of imple-
menting SDR-PEP, including its cost-effectiveness and
acceptability in different geographical and sociocultural
environments, was recognized.''> This and the urge to
learn how to operationalize this innovative intervention
led to the development of the LPEP program.

LPEP Program

In 2014, a multicountry research project was developed
involving ministries of health, international non-governmen-
tal organizations (NGOs), scientific institutes, leprosy
experts, and a donor (Table 4).>*''” The LPEP program, as
operational study, aimed to accelerate the uptake of evidence
on SDR-PEP effectiveness by gathering data on the impact
and feasibility of implementing SDR-PEP as part of routine
leprosy control.”* The program was implemented in high-
endemic areas in India, Brazil, Indonesia, Myanmar, Nepal,
Tanzania, and Sri Lanka. Cambodia was also inlcuded, but
followed a different study protocol.**'!” Before implementa-
tion, an expert meeting was convened to address concerns
regarding the risk of inducing rifampicin resistance in TB.'"?
The experts concluded that SDR given to contacts of leprosy
patients, in the absence of symptoms of active TB, poses
anegligible risk of generating resistance in M. tuberculosis in

individuals and populations.''?
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Two years into the LPEP program, the integration of con-
tact screening and SDR-PEP administration into different
leprosy control programs had proved to be feasible and well
accepted by all stakeholders.'"* The program was reported to
have invigorated leprosy control. After three years, approxi-
mately 175,000 contacts of recently diagnosed leprosy patients
had been screened. Only 10% were not eligible for SDR-PEP,
because of young age (<2 years or <5 years, depending on the
country), liver or renal disease, signs and symptoms of leprosy
or TB, pregnancy, known allergy to rifampicin, rifampicin use
in the past 2 years, or refusal (<1%) . SDR-PEP was found to be
safe; adverse events were very rarely reported (Richardus et al,

full article under publication).'"?

Mathematical modeling pre-
dicted that implementing SDR-PEP could potentially acceler-
ate the reduction of new cases and, therefore, could potentially
accelerate the cessation of M. leprae transmission (Blok et al,
under publication). It is also estimated to be cost-effective
when assessing SDR-PEP in the Indian health system

(US$ 2,873 per new leprosy case averted).''®

Demonstrating
the operational feasibility of integrating SDR-PEP into leprosy
programs on such a large scale in multiple settings has con-
tributed to WHO

Guidelines for the Diagnosis, Treatment and Prevention of

recommending SDR-PEP in its

Leprosy.5 2

As part of the LPEP program, two specific approaches for
implementing SDR-PEP were piloted. One was a blanket
approach in Lingat village on Selaru Island, a remote high-
endemic village in Indonesia.''® The blanket approach
involved total population screening in 2016 (n = 2065).
During two visits in consecutive years, 1,671 inhabitants
were screened (88%), and 1,499 (79%) received SDR-PEP.
During these visits, 43 new leprosy patients were diagnosed
with leprosy (2,263/100,000). During the third visit, 10 new
leprosy cases in 1,481 screened persons (484/100,000) were
detected. The other approach made use of “drives” and was
implemented in Cambodia, a low-endemic country. The
drives in Cambodia were carried out by a mobile team with
leprosy experts who screened the contacts of all patients
diagnosed in the previous 10 years, and administered SDR-
PEP.""” In the first four operational districts, 855 contacts of
86 index patients were traced and screened, 828 (97%)
received SDR-PEP, and four new leprosy patients were iden-
tified (468/100,000). Both the blanket approach and the drive
approach required sufficient resources and thorough logistic
preparation, but were operationally feasible. Regular moni-
toring is required to identify the long-term impact. An LPEP
substudy in India, Indonesia, and Nepal assessed how the
intervention changed the perception of main stakeholders

regarding leprosy.''® The LPEP program was perceived posi-
tively, though more research was recommended on providing
accurate and understandable health information to contacts,
and on approaches that do not require disclosure of the index
patient. The LPEP program also had a positive effect on
people’s knowledge regarding leprosy (Mieras et al, unpub-
lished report). Another side study was an acceptability study
carried out in India."'? The results of this study aligned with
the results of the main study and the perception study, illus-
trating that contact screening and SDR-PEP distribution in
Dadra and Nagar Haveli, India, were well accepted by the
stakeholders,''>-118-120

The lessons learned from the LPEP program led to
a recommended minimal set of data required to monitor
contact tracing activities and SDR-PEP administration for
leprosy control in a routine setting.'?! Based on the experi-
ences gained from the LPEP program, an SDR-PEP
Toolkit was developed to support national leprosy program
managers concerned with the practical aspects of imple-
menting SDR-PEP, such as advocacy, training, and report-

ing and recording.'?’

Prevention as Part of Routine Leprosy
Control

In 2017, Gillini et al collected information to determine
the extent of leprosy post-exposure immuno- and chemo-
prophylaxis in countries around the world as national
policy.'** A total of 66 countries responded, representing
95%
Nationwide routine implementation of SDR-PEP was

of the total reported global Ileprosy burden.

reported by only a few countries with a low burden, such
as Cuba (2002), Morocco (2012), and Samoa (2015).
Since SDR-PEP is addressed in the 2018 WHO
Guidelines for the Diagnosis, Treatment and Prevention
of Leprosy, more countries are implementing SDR-PEP
in their national leprosy control programs.52 For example,
in India and Indonesia, the ministries of health adopted
SDR-PEP as a main strategy in leprosy prevention in
2018 and 2019, respectively.'**1?%12* This year, WHO
is expected to publish a technical guidance document
whith a description of the steps that could be taken for
the implementation of both contact tracing and post-
exposure prophylaxis (WHO, under publication). The
availability of preventive measures contributed to a new
momentum to work toward stopping the transmission of

leprosy.'**
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BCG and SDR-PEP Combined

Lwin et al concluded that BCG vaccination alone is not
likely to be the solution for leprosy control.*®  As
described, Schuring et al performed a secondary analysis
on the COLEP trial. The individual protective effect of
BCG 57% (95% CI 24-75) and SDR-PEP 58% (95% CI
30-74) demonstrated a combined protective effect of
80% (95% CI 50-92).°% After the findings of the
COLEP trial, a single-center, cluster-randomized con-
trolled trial (MALTALEP) was conducted to determine
whether possible excess cases in the first year after
immunoprophylaxis (with BCG) could be prevented
with chemoprophylaxis (with SDR) without affecting
BCG’s protective effect.**'?* In the intervention group
(n=17,609), BCG vaccination was followed by SDR after
812 weeks. Controls (n = 7,379) received only BCG.
The combined preventive outcome was expected to be
long-lasting and better than the effect of solely BCG or
SDR-PEP. However, it was found that one third of all
new leprosy cases among contacts had appeared 8—12
weeks after BCG vaccination, before SDR-PEP was
administered. This made it impossible to determine
whether excess cases in the first year after immunopro-
phylaxis (with BCG) could be prevented with SDR-PEP
without affecting the protective effect of BCG.'*® This
increase of cases after immunoprophylaxis administration
in the first year is consistent with other studies.*®>!"12"~
129 Therefore, Richardus et al concluded that BCG vac-
cination followed by SDR as a routine intervention is not
recommended in leprosy control.

Discussion

In a time in which a new infectious disease, coronavirus
disease 2019 (COVID-19), dominates the news, it is impor-
tant to also keep paying attention to one of the oldest diseases
known to mankind. Today, leprosy still has devastating out-
comes, mainly affecting the most marginalized. Preventive
methods are needed to stop the transmission of this disease.

Immunoprophylaxis

Globally, BCG vaccination is mainly used as the primary TB
prevention method in newborns. As stated, in its 2018
Guidelines for the Diagnosis, Treatment and Prevention of
Leprosy, WHO recommends only that BCG at birth should
be maintained in at least all leprosy high-burden regions.’
Nevertheless, since the early 1990s, the Brazilian Ministry of
Health has recommended intradermal BCG for household

contacts of leprosy patients.**"* Contacts with no or one
primary scar receive BCG; contacts with two BCG scars do
not receive another BCG dosage.*®'*! However, scar reading
is not fully reliable, and scar formation does not always
occur.??27 For example, 16-24% of BCG vaccinated indivi-
duals do not develop a scar.** In infants vaccinated below the
age of 1 month, which is common when BCG vaccination is
routinely given to newborns (eg, in Brazil), fewer than 80%
have a recognizable scar at the age of 4."** Furthermore, the
evidence regarding the effectiveness of BCG revaccination is
conflicting, because of the wide wvariation in study
outcomes, 2346:52:54.128,133,134

When assessing other immunoprophylactic agents, BCG
plus heat-killed M. leprae was found not to have an addi-
tional effect in leprosy prevention when compared with
BCG alone.”"**** Even if BCG plus heat-killed M. leprae
provided additional protection, further development of
a vaccine containing killed M. leprae is challenging because
mass production would need to occur in armadillos or in
immune-compromised mice.*” Studies on the ICRC and
M. vaccae vaccines were limited, rarely focused on solely
post-exposure prophylaxis, and were often of debatable
quality. It is therefore not entirely clear if these two immu-
noprophylactic agents should be fully ruled out when trying
to prevent leprosy transmission.

More research is also needed on newly developed
vaccines like LepVax as well as on the vaccine MiP
(Mw). Furthermore, the introduction of new TB vaccines,
possibly replacing BCG, could have a serious impact on
leprosy. The number of vaccine studies is much greater in
the TB world, consistent with the incidence numbers,
compared with the leprosy research field.® Despite the
possibility of cross-protection between the two diseases,
the potential impact on leprosy by TB vaccine candidates
is rarely considered in TB research.**>° Only two recom-
binant subunit TB vaccines (ID83/GLA-SE and ID93/
GLA-SE) have also been laboratory tested for their poten-
tial use against leprosy.’®'*> More integration and harmo-
nization between the TB and leprosy vaccine research
groups would therefore be valuable.”®

Additionally, after the administration of BCG and other
immunoprophylactic agents for leprosy prevention, a relative
increase in the number of new (paucibacillary) leprosy
patients is seen in the first follow-up year*®>!127-129
A possible explanation for this is that BCG is catalyzing
the existing anti-mycobacterial immunity in people infected
with M. leprae, resulting in the clinical appearance of tuber-
culoid leprosy after BCG vaccination.*®'*” Gormus and
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Meyers described the reasoning for the doses chosen in trials
with integral mycobacterial vaccines as arbitrary.'*® They
argue that dosages may be too high, resulting in the protec-
tion of some, but also resulting in increased susceptibility to
leprosy in other individuals shortly after vaccination. An
individual’s prior exposure to environmental mycobacteria
may also affect the outcome of mycobacterial vaccines.*
Additional research with varying dosages and in different
target groups would be recommended.

Richardus et al concluded that BCG vaccination followed
by SDR as a routine intervention is not recommended in
leprosy control.** The MALTALEP study was challenged
in finding significance because of insufficient statistical
power.**!'%> A well-powered study focusing on the reversed-
MALTALEP order (first SDR administration, followed by
BCG) would therefore be of great value.

Considering the above results, contact screening follow-
up is especially important in the first period after BCG
administration, as a relatively large number of new patients
presents three months post-vaccination.*®>"127-12° This may
also count for other immunoprophylactic agents.

As discussed, many immunoprophylaxis studies lacked
power. More well-designed, sufficiently powered and
long-lasting (regarding the leprosy incubation period) stu-
dies in this field are therefore suggested.

But, given the evidence for the effectiveness of SDR-
PEP and the WHO guidelines for its use, the ethics of
testing  new  post-exposure  immunoprophylactic
approaches for leprosy prevention without combining
them with chemoprophylaxis in both the intervention and
control group needs to be discussed.’®?%:112-126.136

Chemoprophylaxis

The promising findings of the COLEP study, the systematic
reviews, and the 2007 workshop recommendation on addi-
tional, operational research were not immediately pursued.
This was partly because the use of SDR-PEP has been
criticized."*” "% Concerns have been raised about the fact
that it does not provide long-term protection like immuno-
prophylaxis, and that the COLEP study revealed that it
provides an overall risk reduction of 57% and only 24% in
blood-related household contacts, though the latter finding
was not significant (p = 0.49) because the study was not
powered for subgroup analysis.''*!3*13° However, the effect
seen in all contact subgroups trended with the overall risk
reduction of 57%.""? Other criticism concerned the logistics
and cost-effectiveness of the intervention.'*® Though, studies
have demonstrated that both contact examination and SDR-

PEP implementation are cost-effective.””''®!*! Rodrigues,
Lockwood, Krishnamurthy and Penna also argued that con-
tact screening and SDR-PEP administration raise ethical
problems because the disclosure of the index-patients’ diag-
nosis to their contacts is required.'*®'*° However, the LPEP
program results in Brazil illustrated that it is possible to
distribute SDR-PEP without disclosing the identity of the
index case by solely saying: “There is leprosy in your area,
and that is why we offer people preventive treatment against
leprosy” (Ignotti, unpublished report).

The LPEP program successfully addressed several con-
cerns by demonstrating the feasibility and acceptability of
making prevention, in the form of contact screening and SDR-
PEP administration, part of leprosy control. Embedding the
approach in existing leprosy services invigorated the leprosy
program. Two additional systematic reviews of quantitative
and qualitative data and a meta-analysis in 2017 and 2018
confirmed the effectiveness of SDR as PEP and the general
acceptance of the approach.'#>1%

Preventive chemotherapy has become part of leprosy
control. This is needed, since the incidence has been more
or less stable at around 210,000 in the past 10 years.’
Several high-burden countries (eg, India and Indonesia)
have embedded SDR-PEP into routine leprosy control
nationwide.'**!%*1%* Subsequent to the publication of the
latest WHO guidelines that recommend implementing
SDR-PEP, many other countries are following suit.>
Recent modeling studies at Erasmus MC Rotterdam have
estimated that a large-scale roll-out of SDR-PEP may
reduce the incidence of leprosy by 50% in 5-6 years
(Taal et al, under publication).

In a strategy to halt leprosy transmission, a possible
leprosy endgame strategy was described comprising contact
screening and chemoprophylaxis.'' Additionally, the Leprosy
Research Initiative (LRI) and the Global Partnership for Zero
Leprosy (GPZL) described research priorities related to
PEP.'#3146:155 This included the need to seek more effective
regimens, especially for household and blood-related contacts.

Investments in continued (operational) research are
needed to discover the most feasible and acceptable
approaches to integrate SDR-PEP into leprosy control
programs in different contexts. Da Cunha et al recom-
mended that if SDR-PEP was implemented in Brazil, it
should start on a small scale, generating new evidence
from the Brazilian context.'*’

Several post-exposure chemoprophylactic studies against
leprosy are ongoing. The PEP4LEP project in Ethiopia,
Tanzania, and Mozambique compares the feasibility of
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a health center-based contact approach to acommunity skin
camp-based approach regarding integrated skin screening
and SDR-PEP administration (Schoenmakers et al, under
publication). In the skin camp group, disclosing the disease
status of an (index) leprosy patient is not expected to be
necessary.

Other initiatives are working on an improved regimen
as chemoprophylaxis for leprosy. An enhanced antibiotic
regimen is being tested in the PEP++project, conducted in
India, Brazil, and Indonesia, comprising three standard
weight-adjusted single doses of rifampicin plus clarithro-
mycin, given at four weekly intervals.'*® The effectiveness
of PEP++ still has to be established but is promising as
a regimen. The expert meeting on defining an enhanced
PEP regimen for leprosy discussed other options for
improving PEP, including the use of more potent and/or
longer-acting antibiotics, such as bedaquiline, rifapentine,

oxazolidinone, 148

and nitro-dihydro-imidazo-oxazoles.
These antibiotics were excluded at the time because they
were not yet registered in the countries included in the
PEP++ study (India, Brazil, Indonesia) or because no
experience was gained with these drugs in leprosy treat-
ment. Clarithromycin was chosen after moxifloxacin was
deemed unsuitable for prophylactic interventions because
of the potential side-effects (publication expected).'*’

In the meantime, WHO has widely pushed the licen-
sing of selected antibiotics because of their potential
as second-line treatment in multidrug-resistant TB
(MDR-TB), so there is ample opportunity to research
their efficacy in preventive chemotherapy for leprosy.
The advantages of higher dosages of rifampicin as chemo-
prophylaxis are currently being investigated by the
PEOPLE project. Ortuno-Gutierrez et al have published
the protocol of this study which is conducted on the
Comoros and on Madagascar.'*®'* Instead of the
10 mg/kg rifampicin dose which was used in the COLEP
study and the LPEP program, a double dose of 20 mg/kg is
used in the PEOPLE project. The study will use an anti-
PGL-I test in one of its arms, in which the SDR double
dose will be administered only to contacts who test posi-
tive for the anti-PGL-I test.

Improved understanding of leprosy transmission routes
will facilitate the design of targeted interventions that comple-
ment early case detection and prophylaxis. When a field-
friendly diagnostic (rapid) test becomes available—especially
atest indicating who is infected with M. leprae, incubating and
transmitting leprosy before signs or symptoms occur—tar-

geted chemoprophylaxis for leprosy in certain groups, such

as household members, would be an option."**'3*!3! Sych

a test would allow a more tailored approach at the individual
level (personalized medicine), which may increase efficacy of
PEP for blood-related household and other high-risk
contacts.'*® The GPZL PEP research agenda includes the
question: “Which type of PEP intervention fits best with
which epidemiological setting?”, which requires more opera-
tional research.'*® In very high-endemic hotspot or cluster
areas, a total population screening and SDR-PEP administra-
tion may be the best approach.'®""''® However, when screening
entire populations is neither feasible nor affordable, focal mass
drug administration (fMDA) may be a
alternative.'>> The fMDA approach would target the popula-

reasonable

tion who are not included in a contact-based PEP approach and
would be implemented alongside contact-based PEP. The
effectiveness and feasibility of such an approach first needs
to be tested in a randomized controlled trial. Variations on
screening, such as self-screening or self-referred screening
only, need to be evaluated. An additional benefit of fMDA
would be that it is especially suitable in areas where stigma
prevents patients from disclosing their disease status.

Questions concerning disease concealment for index
patients, optimal contact and community education (eg,
regarding the fact that chemoprophylaxis is not 100% effec-
tive), and the quality of leprosy screening by health workers
need to be addressed in future research projects.'*®

Another important topic is antibiotic resistance. Even
though the risk of inducing rifampicin resistance in
M. tuberculosis is considered negligible, regular sampling
and molecular monitoring for mutations associated with
rifampicin resistance in M. tuberculosis and in M. leprae
as recommended by WHO are encouraged in areas with
a high rate of primary MDR-TB and among recipients of
SDR-PEP who develop leprosy.' 314133

Additionally, loose rifampicin that can be used as SDR-
PEP for leprosy prevention is urgently needed and should be
made available on a global scale to facilitate further SDR-
PEP implementation. Rifampicin is relatively cheap, and its
cost-effectiveness was assessed to be good in the COLEP
study, and also in India, based on the SIMCOLEP model
and the LPEP program.’”'' Through the Stop TB
Partnership/Global Drug Facility, 100 dosages of 150 mg
rifampicin cost US$ 6.33, and 100 dosages of 300 mg cost
around US$ 10.">* But SDR-PEP still requires an initial
investment from national leprosy control programs in often
resource-poor settings, especially when SDR-PEP adminis-
tration is—as recommended—combined with screening and
active case-finding activities.”>'>* Free provision, similar to
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MDT, would be beneficial on a global scale. Additionally,
registration of the new indication (post-exposure prophylaxis
in leprosy) of loose rifampicin in more national registers of
authorized medicines should be initiated by ministries of
health in leprosy endemic countries. Furthermore, logistical
structures and (national) registration systems, for contacts of

leprosy patients and PEP pharmaceutical stock, sould be set

121
up.

As mentioned, Taal et al have estimated the number of
persons that need to be treated with SDR-PEP using the
SIMCOLEP model (Taal et al, under publication). The
model not only predicts the number of people who need
to be treated with SDR-PEP to achieve a 50% reduction in
new leprosy case detection at a global level, but it also
estimates how many people need chemoprophylaxis with
rifampicin for a 90% leprosy case reduction. Predictions
per country will also be published. This model and the
other available evidence make clear that the implementa-
tion of evidence-based preventive interventions against
leprosy, like SDR-PEP, in national programs needs to be
encouraged to facilitate a large-scale roll-out of PEP. This
will help prevent those at risk from developing leprosy and
will be a vital step to stop further transmission of this
ancient disease. Last, but not least, it will prevent more
people from having to live with leprosy and its physical,
psychological, and socioeconomic consequences.
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