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A resurgence of leprosy as a public health problem in
French Guiana was reported over the period 2007 to
2014, particularly among Brazilians gold miners. Pro-
longed multidrug therapy and reversal reactions re-
present a therapeutic challenge. The objective of this
study was to assess the evolution of leprosy in this
European overseas territory. All patients with leprosy
confirmed in histopathology between 1 January 2015
and 31 December 2021 were included. A total of 86
patients were included, including 64 new cases and 22
previously diagnosed cases. Sixty patients (70%) were
male, 6 cases were paediatric. Brazilian gold miners
represented 44.1% of reported occupations (15/34).
Maroons represented the second community (13 pa-
tients, 15%). Multibacillary and paucibacillary forms
were found in 53 (71%) and 22 (29%) patients, re-
spectively. The annual prevalence never exceeded the
threshold of 1/10,000. The mean incidence and preva-
lence were significantly lower than during the period
2007 to 2014 (p<0.0001). Reversal reactions were
found in 29 patients and almost always required a long
course of steroids. Infliximab allowed a reduction in
the length of treatment with steroids in 2/2 cases. In
conclusion, the prevalence of leprosy has decreased
significantly in French Guiana, but remains driven by
the population of illegal gold miners. Anti-tumour ne-
crosis factor (anti-TNF) drugs represent a promising
option in the management of reversal reactions.
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eprosy or Hansen’s disease is caused by the bacil-

lus of the same name (Mycobacterium leprae and
M. lepromatosis). 1t affects the skin and the peripheral
nervous system and can cause severe damage if left unt-
reated. The World Health Organization (WHO) considers
leprosy as a neglected tropical disease (NTD). Indeed,
it benefits from few research resources and preferen-
tially affects poor populations in endemic areas (1).
French Guiana is located in South America, between the

SIGNIFICANCE

This study recorded 86 patients with leprosy in French
Guiana between 2015 and 2021, including 64 new cases.
The incidence was significantly lower than during the
period 2007 to 2014, suggesting that efforts in detec-
tion and treatment were successful. AlImost half of these
cases were found in illegal Brazilian gold miners work-
ing in the forest hinterland. Reversal reactions, immune
complications, which lengthen the duration of treatment,
were found in 22 patients. In 2 of these patients, a new
drug (infliximab) allowed the steroids, which were used to
treat the reversal reactions but were associated with side-
effects, were stopped.

Brazilian state of Amapa and the Republic of Suriname
(former Dutch Guiana). French Guiana is mostly cover-
ed by rainforest and harbours numerous autochthonous
populations (Amerindians and Maroons), often living in
remote villages of the hinterland (2). However, French
Guiana belongs to the French Republic and the European
Union and benefits from a French health system where
most healthcare is free for all citizens. Basic care is also
freely available for illegal immigrants when they consult
in migrant health centres. Therefore, French Guiana
presents a unique mix of South American and European
characteristics. Travel by plane and boat between French
Guiana and the French mainland is common, and presents
a risk of introduction of tropical diseases to Europe.

Over the period 2007 to 2014 and after a sharp decline
in the early 2000s, the incidence of leprosy in French
Guiana once again crossed the 1/10,000 threshold con-
sidered by the WHO as defining a major public health
problem (3). In addition, a change in the epidemiology of
the disease was observed, with a decreasing proportion
of Maroons (descendants of slaves who escaped from
the plantations of Suriname and live mainly along the
Maroni). On the other hand, a significant increase in cases
was observed among Brazilian patients, particularly gold
miners living in precarious conditions in the illegal camps
in the rainforest (3). This epidemiological shift, along
with a reascending incidence, called for a continuous
monitoring of the disease circulation in French Guiana.
After the 2007 to 2014 assessment (3), a new evaluation
throughout the following 7 years is necessary to confirm
or infirm these trends.
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The objective of this study was to describe the evolu-
tion of the epidemiology of leprosy in French Guiana
over the period 2015 to 2021, particularly in terms of
incidence and affected populations.

METHODS

All confirmed cases of leprosy diagnosed in French Guiana
between 1 January 2015 and 31 December 2021 were included.
Confirmation required the presence of compatible skin lesions and
compatible histology on skin biopsy (tuberculoid or histiocytic
granuloma with presence of acid-fast bacilli (AFB) or positive
bacteriological examination of dermal fluid. The series included
new cases occurring during the study period, as well as patients
diagnosed in the previous period (2007 to 2014) and still under
treatment in 2015. Patients without a confirmed diagnosis, patients
treated abroad, or those with history of leprosy without active
disease were excluded.

All patients were treated by the Dermatology Department of
the Cayenne Hospital, which is the referral centre for all leprosy
patients in French Guiana. Dermatologists from this department
perform missions in remote health centres throughout French
Guiana, which allows a management of the whole territory. Treat-
ment is freely provided to patients without social insurance, due
to special funding by the French Guiana Regional Health Agency
(Agence Régionale de Santé de Guyane). All consultations are free.

The following data were collected: age, mother tongue, type of
housing, country of birth, professions, comorbidities, presence of
sequelae at diagnosis. The type of leprosy was defined according to
the latest WHO criteria (4) and the Ridley clinical classification (5).

Regarding therapeutic management, the following data were col-
lected: anti-leprosy regimen used, duration of treatment, presence
of a leprosy reaction, specific treatment used against the reaction,
and its duration.

¥* test comparison of incidence and prevalence over the periods
2007 to 2014 and 2015 to 2021 were calculated using Python
software 3.10.4 (Python Software Foundation; https://www.
python.org).

This study was declared on Health Data Hub with the accession
number F20220503182816. Non-opposition was collected from
all patients. According to French law, no further legal clearance
was needed.

RESULTS

In total, 86 patients were included (26 females and 60
males, sex ratio M/F = 2.3) during the study period. The
mean age of patients at diagnosis was 43 years (range
3-72 years). Six patients were under 18 years old (7%),
including 3 cases under the age of 15 years.

Regarding the country of origin, 78 patients (90%)
were born abroad, including 51 (59%) in Brazil and 4
from Haiti (4.6%). Patients with first languages other than
French or Guianese Creole included 13 Maroon patients
(15%), 4 English-speaking patients from Guyana (4.6%)
and 2 Hmong speakers (2.3%). Only 8 patients were born
in France, including 7 in French Guiana and 1 in met-
ropolitan France. Gold miners represented 44.1% of the
occupations reported (15/34). Socio-demographic cha-
racteristics are shown in detail in Table I. Only 1 native
American patient had leprosy during the study period.
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Table I. Socio-demographic variables of all patients with confirmed
diagnosis of leprosy, French Guiana, 2015 to 2021 (n=86)

Patients
n (0/0)
Age categories
<15 years 3(3.5)
15-18 years 3(3.5)
18-45 years 39 (45.3)
45-65 years 32 (37.2)
>65 years 8 (9.3)
Unknown 1(1.2)
Sex
Male 60 (70)
Female 26 (30)
First language
Brazilian Portuguese 51 (59.3)
Maroon language 13 (15)
Creole and French 8 (9.3)
Haitian Creole 4 (4.7)
Guyanese English 4 (4.7)
Hmong 2(2.3)
Amerindian 1(1.2)
Others 3(3.5)
Area of residence
Cayenne 23 (26.7)
Maripasoula 28 (32.6)
Saint-Laurent du Maroni 15 (17.4)
Saint-Georges de I'Oyapock 8 (9.3)
Suriname 5 (5.8)
Others 4 (4.7)
Unknown 3(3.5)

Regarding the geographical distribution, more than
half of the patients (48 patients, 55.8%) lived along the
Maroni River, including 28 (32.6%) from the Maripa-
soula region, 15 (17.4%) from the Saint-Laurent urban
area, and 5 (5.8%) from Suriname. Patients living in
the Cayenne (capita city) metropolitan area comprised
26.7% of cases (23 patients), while those living around
Saint-Georges in the East comprised only only 9.3% (8
patients) (Table I). The geographical distribution of cases
is shown in Fig. 1.

Regarding the incidence and prevalence of leprosy, 64
new cases were diagnosed during the study period, while
22 other patients were followed for previously diagnosed
leprosy. The mean annual prevalence was 0.9/10,000
inhabitants. The mean annual incidence rate was 0.33
per 10,000 inhabitants, with an mean of 9 new patients
per year (Table II and Fig. 2). The annual prevalence
ranged from 0.78 to 0.99/10,000 inhabitants in 2015 to
2021 (Table II and Fig. 3). The prevalence over the study
period was therefore less than 1.

y* test comparison of incidence and prevalence over
the periods 2007 to 2014 (mean incidence 1.01/10,000,
mean prevalence 0.88/10,000) and 2015 to 2021 (mean
incidence 0.67/10,000, mean prevalence 0.33/10,000)
showed a highly significant decrease (»<0.0001).

Clinical and biological data of the 86 patients are
shown in Table I1I. Eleven patients had a WHO grade 2
disability” throughout the document at diagnosis. Among
them, 9 (82%) were Brazilian. Regarding the treatment,
72 patients received multi-drug therapy (MDT). Seven
patients (8.2%) received dual therapy for tuberculoid
leprosy before 2017 (4, 6, 7). Two patients had serious
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Fig. 1. Geographical distribution of leprosy cases in French
Guiana, 2015 to 2021, shown for 85/86 cases with known origin
(base layer available at https://ngmdb.usgs.gov/topoview/
viewer/#8/3.807/-52.721).

side-effects, including 1 case of severe cardiac arrhyth-
mia disorder under clofazimine and 1 case of haemolytic
anaemia under dapsone.

The mean duration of MDT was 13.7 months with a
minimum of 1 month (patient lost to follow-up) and a
maximum of 50 months. The WHO recommended du-
ration of treatment was exceeded for 12 patients (14%)
with paucibacillary forms and 21 patients (24.4%) with
multibacillary forms. A treatment interruption before the
completion of MDT course was recorded for 24 patients
(28%), while 12 patients (14%) received no treatment and
were lost to follow-up. Thus, only 41 patients received a
complete treatment. Nine patients were still being treated
in December 2021.

In total, during the study period (before, during or
after treatment) 38 patients were, at some point, lost to
follow-up (44.2%).

12

2015 2016 2017 2018 2019 2020

new cases
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Table II. Incidence and prevalence of leprosy in French Guiana
from 2015 to 2021

Years Population* New cases Incidence Prevalence
2015 259,865 2 0.08 0.89
2016 269,352 14 0.52 0.97
2017 268,700 8 0.30 0.82
2018 276,128 10 0.36 0.83
2019 281,678 14 0.50 0.99
2020 286,032 12 0.42 0.94
2021 290,528 4 0.14 0.76

*Population assessed according to the French National Institute for Statistics (INSEE).

The COVID 19 pandemic disrupted the implementa-
tion of patient follow-up, with 13% of patients having
their consultations cancelled during lockdown. Leprosy
reactions were reported in 30 patients (34%): 20% type
1 and 14% type 2. Type 1 reactions were treated with
corticosteroids. The mean duration of corticosteroid
therapy was 13.7 months. Only 1 patient underwent
surgical neurolysis.

Regarding type 2 reactions or erythema nodosum
leprosum, 8 patients out of 12 received corticosteroids.
Ten patients received pentoxifylline, 4 of them as first-
line treatment and the others for cortisone sparing. Re-
garding these drugs, pentoxifylline was not efficient and
did not allow a shortening of the corticosteroid course.
Thalidomide was also used to wean off corticosteroids
in a patient with corticosteroid-dependent type 2 reac-
tion. Introduced after 5 months of corticosteroid therapy,
it allowed a cessation without recurrence at 6 months.

Infliximab was successfully used in 2 cases. The first
patient had type 2 reaction and was cortico-dependent
after 20 months of corticosteroid therapy and 2 failed
attempts to stop it. Three courses of infliximab (5 mg/
kg W0-W1-W6) allowed the interruption of steroids at
12 months. The second patient received 4 courses of
infliximab (5 mg/kg W0-W1-W6-W14) after 16 months
of corticosteroid therapy for type 1 and 2 reactions with
complete interruption of the steroids at 6 months without
recurrence.

DISCUSSION

The annual prevalence of leprosy in this study was
consistently below the 1/10,000 threshold considered
by WHO to mark a major public health problem. The

0,5
0,4
0,3
0,2

0,1

Fig. 2. Annual incidence for 10,000 inhabitants and new
cases of leprosy diagnosed in French Guiana, 2015 to 2021.
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Fig. 3. Annual prevalence of leprosy in French Guiana, 2015 to 2021.

annual prevalence was close to 1.0 for the years 2016
and 2019 (0.96 and 0.99, respectively) and the incidence
in these 2 years was also the highest, at 0.5/10,000 (14
new cases/year). The incidence over the period 2015 to
2021 remained consistently lower than the mean rate over
the previous period 2007 to 2014 (0.67/10,000). It seems
that efforts in on-field dermatology missions in remote
areas, community health and active treatment called for
in the previous study by Graille et al. (3) have allowed
significant improvements in the control of leprosy in
French Guiana.

However, the epidemiological shift that was suggested
in the previous study (3) was confirmed over the period
2015 to 2021. Indeed, in the past, leprosy mainly affected
the Maroons (8). In the current study, the Maroons po-

Table III. Clinico-biological data of leprosy cases in French Guiana,
2015 to 2021 (n=86)

Patients

n (%)
Type of leprosy
T 17 (19.8)
BT 19 (22)
BB 10 (11.6)
BL 16 (18.6)
L 18 (21)
Neurological damage only 1(1.2)
Unknown 5 (5.8)
Bacillar Index (according to WHO criteria)
PB 23 (26.7)
MB 53 (61.6)
Undetermined 10 (11.7)
Treatment
RMP-CMZ-CLA 38 (44.1)
RMP-CMZ-DDS 31 (36)
RMP-DDS-CLA 2(2.3)
RMP-CMZ-MIN 1(1.2)
Bitherapy (RMP-CMZ, RMP-DDS, RMP-CLA) 7 (8.2)
Lost before initiation 7 (8.2)
Treatment duration?
6-12 months 4 (10)
12-24 months 18 (46)
24-36 months 4 (10)
>36 months 1(2.5)

2n =39, excluding lost to follow-up and patients still undergoing treatment.
RMP: rifampicin; CMZ: clofazimine; DDS: dapsone; CLA: clarithromycin; MIN:
minocycline; T: tuberculoid; BT: borderline tuberculoid; BB: borderline borderline;
BL: borderline lepromatous; L: lepromatousWHO: World Health Organization.

Acta Derm Venereol 2023

pulation represented 15% of the patients, representing a
sizable minority, but not the majority, of cases. Although
the collection of ethnicity is forbidden under French law,
these patients spoke Sranan Tongo or other Bushinen-
gues dialects as their first language, and can therefore
be presumed to belong to the Maroon communities. The
previous epidemiological update in 2014 showed a shift
towards Brazilian patients (8). Indeed, French Guiana
shares a long border with Brazil, the country second most
affected by leprosy in the world (9). The growth of illegal
gold mining in French Guiana in the 2010s was driven
mostly by Brazilian workers who dig in small camps in
the rainforest areas of the Guianese hinterland.

In the current study, Brazilians accounted for 59%
of affected patients, close to the 56% reported between
2007 and 2014 (3) and more than the proportion observed
(33.3%) between 1997 and 2006 (8). Therefore, it seems
that the role played by the Brazilian immigration in the
dynamics of leprosy in French Guiana remains stable.
Though it is still unclear if Brazilian gold miners are
infected during their stay in French Guiana or during
their previous time in Brazil, it seems they seem to re-
main one of the main targets for disease control and/or
eradication in this territory. Due to important barriers in
access to healthcare in this population (10), the incidence
of leprosy in French Guiana could be underestimated.

It has been shown recently that people engaged in
gold mining activities, especially illegal activities, are
particularly affected by zoonoses due to the anthropiza-
tion and disruption of ecosystems that this practice ge-
nerates in the heart of the Amazon (11). This also raises
questions about the potential role of the armadillo as a
potential reservoir of leprosy (12). Indeed, it has been
shown that zoonotic transmission of M. /eprae to humans
by 9-banded (Dasypus novemcinctus) and 6-banded
(Euphractus sexcinctus) armadillos (13) occurs in the
Southern USA (14). These armadillos are also present
in South America, and people in some areas hunt and eat
them, as has been demonstrated in Brazil (15). Studies
are currently under way in French Guiana to establish the
potential role played by armadillos in the transmission
of leprosy to humans. The occurrence of many cases of
leprosy among gold miners could be explained by more
contact with armadillos, or possibly by exposure to bacilli
found in the soil, which would also infect armadillos.

Only 1 Amerindian patient was recorded during the
study period. Leprosy is extremely rare among Amerindi-
ans of French Guiana, with only one case among 10,000
inhabitants during the whole period 2007 to 2021. Like
their Maroon neighbours, Amerindians have a traditional
way of life based on hunting, fishing and slash-and-burn
agriculture. They also share common exposures with gold
miners living in the same rainforest areas. However, the
incidence of leprosy in French Guiana seems much lower
in Amerindians than in Maroons or Brazilians. Converse-
ly, in Brazil, native American people are strongly affected
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by leprosy. This high incidence is attributed mainly to a
lack of access to healthcare and to harsh socio-economic
conditions (16). Genetic studies have also suggested a
higher sensitivity to leprosy in Indigenous peoples of
South America. The innate response to leprosy might
be affected by specific alleles of immune genes, notably
PARK2/PACRG (17, 18). Likewise, the cellular response
to this disease could be influenced by a certain number
of HLA genes observed in native Americans (19, 20).
As Amerindians of French Guiana should be expected
to share common genetic features with their Brazilian
cousins, this contrasting incidence of leprosy should
be explained by better access to healthcare. Indeed,
Amerindians in French Guiana benefit from a French
universal healthcare system and a network of dedicated
health centres in Amerindian settlements.

Regarding geographical distribution, more than half
of the patients (48 patients) lived in Western Guiana
(Maroni), and only 8 lived in the Eastern region (Oya-
pock). This trend seems to be confirmed since 1997 (3, 8).
The western part of French Guiana is mostly populated
by Maroon communities, as well as a significant concen-
tration of Brazilian gold miners in the forest areas (8).
Although there are few data on leprosy in Suriname, the
occurrence of cases among Maroons in French Guiana
suggests that this disease is also prevalent in the same
community, on the other side of the border. There is a risk
of cases of leprosy being spread via air travel between
Suriname and the Netherlands, on the one hand, and
French Guiana and mainland France, on the other hand.

The presence of locally acquired cases suggests the
persistence of indigenous transmission. Similarly, the
presence of paediatric cases and the frequency of multi-
bacillary forms suggest an active circulation of the bacil-
lus. However, there has been a reduction in the number
of cases in children under the age of 16 years: 3 were
recorded in the current study compared with 11 in the
period 2007 to 2014 (3). Minors (< 18 years old) repre-
sented 6 patients and were evenly distributed within the
populations (2 Brazilians, 2 Surinamese, 2 Guyanese).

Regarding disabilities, 11 patients (13%) presented
a stage 2 disability at diagnosis. Among them 9 were
Brazilians (82%). These numbers are similar to those
observed during the period 2007 to 2014, and highlight
the important delay to diagnosis and treatment in Brazi-
lian gold miners (3).

Concerning the treatment of leprosy, the mean duration
of treatment in the current study (13.7 months) exceeded
the maximum recommended time (21). This increase in
treatment duration was mainly related to the complex
follow-up of patients. Indeed, 36 patients were lost to
follow-up during treatment. It would appear that relapse
cases in the current study are mainly due to lack of com-
pliance, access to healthcare and follow-up. In addition,
the COVID 19 pandemic disrupted the implementation
of patient follow-up, with 13% of patients having their
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consultations cancelled during lockdown. This pandemic
probably also reduced the detection of new cases by
reducing the number of screening consultation, Da Paz
et al. assessed the impact of the COVID-19 pandemic
on leprosy diagnosis in Brazil in 2020 (22). Time trend
analyses showed a significant reduction in the detection
rate of leprosy in the general population. A similar phe-
nomenon might have occurred in French Guiana, where
a prolonged lockdown was enforced throughout large
parts of 2020 and 2021.

The WHO estimates that leprosy reactions occur with
varying frequency and severity and may be present in
up to 50% of cases (23). In the current study leprosy
reactions were present in one-third of cases. In the cur-
rent study, the mean duration of corticosteroid therapy
in patients with type 1 reaction was 13.7 months. Cor-
tisone-sparing agents used in leprosy reactions include
thalidomide (24) methotrexate (25), clofazimine (26) and
pentoxifylline. In the current study 10 patients received
pentoxifylline, but it allowed a reduction in corticoste-
roids in only 2 patients.

Regarding new therapies, infliximab and etanercept
effectively reduce tumour necrosis factor alpha (TNF-a)
levels and have shown impressive clinical responses in
erythema nodosum leprosum (27-29). In the current
study anti-TNF-a drugs were used in 2 patients and
allowed an interruption of corticosteroids. These new
therapies seem promising, and deserve further trials.

This study shows that the incidence of leprosy in
French Guiana decreased significantly during the period
2015 to 2021. However, its prevalence remains close to
the threshold of a major public health problem, motiva-
ting increased efforts in prevention. Specific populations,
such as children or Brazilian gold miners, should benefit
from public health actions. Dermatologists working in
mainland France and the Netherlands should be aware
of the risk of cases of leprosy imported from French
Guiana and Suriname.
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