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Implementation of Chemoprophylaxis of
Leprosy in the Southern Marquesas with a
Single Dose of 25 mg per kg Rifampinl
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Richard Taylor, Regis Plichart, Jean Roux, Philippe Celerier,
and Jacques-Henri Grosset2
To reach the main goals of leprosy control, it is necessary to interrupt the transmission of Mycobacterium leprae in the
community ("). For this purpose, the current strategy is based on effective chemotherapy of early detected cases. Chemoprophylaxis might also be considered. Studies
conducted in India have demonstrated that
the 12-month chemoprophylaxis of child
contacts with dapsone given twice weekly
had an efficacy rate of 42% to 55%. The
conclusion of these studies was that mass
chemoprophylaxis of a contact population
was not likely to bring a significant reduction in the incidence of leprosy. However,
if chemoprophylaxis was given to the entire
population in an endemic arca it might contribute to leprosy control ("--13)• Rifampin
being a drug much more active thari dapsone against Al. leprae (8, 10, 16-19,,) one may
wonder whether chemoprophylaxis of the
entirc population with a single 25 mg/kg
dose of rifampin would not bc bacteriologically more effective and operationally more
feasible than a long course ofdapsone alone.
Such a strategy might be best in remote islands with a high incidence of leprosy and
as a supplcment of the multidrug therapy
of ali known cases of leprosy. The aim of
this paper is to report how such a chemoprophylaxis, never tested elsewhere, was
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1989.
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implemented in the Southern Marquesas,
remote archipelagoes of French Polynesia
highly endemic for leprosy (2) with a population oflimited size, and the results of the
serological tests that were performed sim ultaneously.
MATERIAIS AND METHODS
Material Located some 1500 km north
from Tahiti, the main island of French Polynesia, the Marquesas Archipelago comprises six inhabited islands, the three southernmost o f which are the Southern
Marquesas. From the data of demographic
censuses performed in 1977 and 1983 (9),
thcir population was estimated by December 1987 to be 2796.
Although a leprosarium was built in the
Southern Marquesas in 1918, in order to
gather the patients from the Northern and
Southern Marquesas, leprosy control has not
relicd upon special facilities in the Southern
Marquesas since 1935 when the leprosarium closcd (15, 20) The Marlardé Institut in
Papeete, Tahiti, is in charge of the central
register and the control of leprosy for the
entire French Polynesia, including the
Southern Marquesas. Its action is completed by local health authorities (two medicai
doctors, a dozen nurscs, and a small hospital
in the Southern Marquesas). Multidrug
thcrapy (MDT) of 6-months duration for
paucibacillary (PB) leprosy and of 24months duration for multibacillary (MB)
leprosy has been applied since 1982, with
high individual effectiveness (no relapscs
have been observed in treated patients) but
without any significant effect on the new
case detection rate. As shown in Table 1,
between 1967 and 1987, 255 new cases of
leprosy were detected in French Polynesia,
of whom 29 were bom n in the Southern Mar-

•

57, 4^Cartel, et al.: Chetnoprophylaxis with Rifatnpin^811
12

E

NO CHEM OPROPHY LAXIS

E

lo —

C
E
D

8

C
A
E

6

—

4

—

S
O
E

CHEMOPROPHY LA XIS

L
E
R
O

80 % EFFECTIVENESS

2

90 % EFFECTIVENESS
99 %. EFFECTIVENESS

o
1988^1989^1990^1991^1992^1993

1994

YEARS
THE FIGURE. Cumulated expected cases of leprosy without chemoprophylaxis and with chemoprophylaxis
of 99%, 90%, or 80% effectiveness.

quesas. The average annual detection rate
in the Southern Marquesas is 48.9 per
100,000, nearly two new patients per year,
significantly higher (p < 0.001) than the 8.6
overall average detection rate for ali of
Frendi Polynesia.
Methods. To measure what could be expected from a chemoprophylaxis program
in the Southern Marquesas, an epidemiometric projection was established based on
cases detected in the past 21 years. The Figure shows the reduction in the number of
expected cases i f the chemoprophylaxis was
of 80%, 90%, and 99% effectiveness. According to that epidemiometric projection,
a significant decrease in the leprosy detection rate in the Southern Marquesas could
be expected in as little as four years (Table
2).
During 1987, ali villages in ali of the valleys of the three inhabited Southern Marquesas islands were visited by the team in
charge of the chemoprophylaxis program in
order to explain to the population and the
local authorities the rationale of the chemoprophylaxis. Ali knovvn leprosy patients
had a clinicai and bacteriological examination, and household contacts of these patients were examined. Also, an updating of
the 1983 demographic census of the pop-

ulation bomn in the Southern Marquesas and
living either in the Southern Marquesas or
elsewhere in French Polynesia 'as performed. For the three Southern Marquesas
islands the number of inhabitants was calculated to be 2695; a list of these 2695 persons was edited by island, valley and village,
providing also for each person the family
name, given names, sex and date of birth.
Using this list, two teams consisting of a
medicai doctor, a nurse, and a health worker
of the leprosy control una, supplemented
with a South Marquesan primary health
worker, started implementation of the
chemoprophylaxis on 18 January 1988 and
finished by 20 February 1988. Each person
received a supervised dose of 25 mg/kg rifampin (capsules for adults and syrup for
children), and the body weight ofeach treated person was registered.
To monitor the effect of the chemoprophylaxis in addition to the identification of
new cases of leprosy, finger-prick blood
samples were collected from ali subjects receiving the chemoprophylaxis to determine
anti-phenolic glycolipid-I (anti-PGL-I) IgM
antibodies by the ELISA method using the
natural trisaccharide 3-p-hydroxy-phenylpropionate-bovine serum albumin (NTP)
as antigen (3'5). In the assay, a cut-off levei
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TABLE 1. Total number, average annual 'nimbo-, and animal average detection rate of
new cases of leprosy in Frendi Polynesia from 1967 to 1987 according to place of birth.
New cases of leprosy

Average
population

Total

Windward Islands
Leeward Islands

73,818
23,587

125
-,-)

5.95
1.05

8.1
4.4

Marquesas Islands
Northern
Southern

4,600
2,824

12
29

0.57
1.38

12.4
48.9

7,038
9,655
870
18,239

14
29
10
14

0.66
1.38
0.48
0.66

9.5
14.3
54.7
-

140,631

255

12.14

8.6

Place of birth

Austral Islands
Tuzimotu Islands
Gambier Islands
Outside F.P."
Total

Average
annual no.

Average annual
detection rate"

" Per 100,000 inhabitants.
b New leprosy patients bomn outside of French Polynesia.

of 0.200 optical density (OD) was chosen
because of results of previous studies performed in French Polynesia (4). In addition
to the chemoprophylaxis for the Southern
Marquesas inhabitants, chemoprophylaxis
was also given to South Marquesans living
in the Northern Marquesas and Society Archipelago (including Tahiti) between February and July of 1988. No fmger-prick
blood samples were collected from this latter population.
RESULTS
During a visit organized in the fali of 1987,
before implementation of chemoprophylaxis, tive patients who had inactive leprosy
after long courses of dapsone monotherapy

and who were skin-smear negative were put
on WHO MDT (2'). For ali of the other 24
known patients who were already on M DT
or had been on M DT, no treatment changes
were needed.
The entire chemoprophylaxis program
was implemented in the Southern Marquesas in 4 weeks. Although the list of inhabitants had been updated in advance, the total number of inhabitants was 2786 not
2695. Of the 2786 inhabitants, 2751(98.7%)
attended the program and were given rifampin chemoprophylaxis. Among them, 2676
(97.4%) accepted the blood sample collection. In the Northern Marquesas and Society Archipelago, 3144 persons were also
given chemoprophylaxis because they wcre

TABLE 2. Comparison of expected ciointlated cases without chenwprophylaxis and with
chenzoprophylaxIs of 99%, 90%, and 80% drectiveness.
Cumulated expected cases

Year

Expected
cumulated
population

Without chemoprophylaxis

99%

90%

80%

1988
1989
1990
1991
1992
1993
1994
1995
1996
1997

2,880
5,846
8,901
12,048
15,289
18,627
22,065
25,607
29,255
33,012

1.4
2.85
4.34
5.88
7.46
9.09
10.77
12.5
14.28
16.12

0.0140
0.0285
0.0434
0.0588
0.0746
0.0909
0.1077
0.1250
0.1428
0.1612

0.140
0.285
0.434
0.588
0.746'
0.909
1.077
1.250
1.428
1.612

0.280
0.570
0.868
1.176
1.492
1.818'
7.154
2.5
2.856
3.224

With chemoprophylaxis

Significantly different from cumulative expected cases without chemoprophylaxis, p < 0.05, x2 test.
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bomn in the Southern Marquesas (678) or
TABLE 3. Anti-PGL-I kil"antibody leveis
were members of a family from the South- observed in 2676 persons' blood collected beemn Marquesas (2466).
fore chenwprophylaxis in the Southern MarDuring the chemoprophylaxis program, quesas.
cutaneous reactions were observed in the
Scropositive
Total
treated population. These reactions conblood^SeroOD
= OD =
sisted of flushing of the face, the neck and
samples negative Total 0.200— 0.300— OD =
the shoulders with itching. They appeared
a-^00
collected
0.300 0.500^°*5
30 min after the intake of rifampin and dis11
2676
2546
130
84
35
appeared in about 1 hr spontaneously or
100%
95.1%
4.9%
3.2%
1.3%
0.4%
after administration of an antihistaminic
' ELISA method using NTP antigen.
drug. On the main island of the Southern
Thresbold: OD = 0.200.
Marquesas, among a treated population of
1662, 49 of these reactions were observed
(2.9%). Of these, 5 occurred in 835 males Moreover, because he was a household con(0.6%) and 44 in 827 females (5.3%).
tact of a leprosy patient detected in 1980,
The results of the anti-PGL-I IgM assays this boy had had a yearly medicai examiperformed ai the Marlardé Institut in Panation since 1985, including blood collecpeete are given in Table 3. Among the 2676 tion for determination of anti-PGL-I IgM
blood samples, 2546 (95.1%) were consid- leveis. The results of the tests performed in
ered negative; 130 (4.9%) were positive. Of 1985, 1986, and 1987 were ali negative.
the latter, 84 (3.2%) had an OD ranging from
DISCUSSION
0.200 to 0.300, 35 (1.3%) had an OD ranging from 0.300 to 0.500, and 11(0.4%) had
The results reported demonstrate that,
an OD 0.500. Clinicai and bacteriological when epidemiological conditions are suitexaminations as well as measurement of the able (small population and high detection
PGL-I antigen leveis (6) in sera (collected rate of leprosy) as in the Southern Marqueby venipuncture after chemoprophylaxis) sas, a chemoprophylaxis program is possiwere performed for the 11 persons with the ble and acceptable. OU the 2786 Southern
highest antibody leveis. Ali examinations
Marquesas inhabitants, 2751 have received
were negative.
chemoprophylaxis— 98.7% coverage. In adFinally, by June 1988, a skin lesion was dition, the program permitted lhe examiobserved in an 11-year-old boy, the son of nation of known patients and their family
a South Marquesan living in Tahiti, who members and a change in treatment when
had been given chemoprophylaxis in Feb- needed. Nevertheless, such a chemoproruary 1988. The lesion was a large, infil- phylaxis program requircs considerable retrated oval patch, warm and of coppery as- sources for its implemcntation. For a population of 2786 inhabitants in these remote
pect, located on the back pari of the right
arm. The search for acid-fast bacilli (AFB) islands, the total cosi of the program inwas positive in the lesion (4+) and in the cluding the demographic census, the visit to
the villages prior to chemoprophylaxis and
nasal mucosa (4+) and negative in the carthe chemoprophlaxis itself, was over
lobes; no solid-staining bacilli were found.
US$50,000.
A biopsy was taken for histopathological
The side effects in the population treated
examination and for inoculation into the
mouse foot pad. The conclusions of the his- with a dose as high as 25 mg/kg rifampin
were acceptable and did not jeopardize the
tological examination were: borderlinc (BBprogram. They were not different in nature
BL) leprosy, presence of AFB (2 +). The baand overall frequency from those described
cillary load in the biopsy, measured at the
lime of the inoculation into the mouse foot by Girling and Hitze (7). The only surprising
pad, was 2 x 104 AI. leprae per mg; the point is the different frequency observed in
males (0.6%) and in females (5.3%), which
morphological index was 0%. At the time
could be due to the fact that the concentrathe lesion was discovered, another blood
sample was collected for determination of tion of rifampin is nearly two limes higher
anti-PGL-I IgM and PGL-I antigen leveis; in the sera of females than in the sera of
the results of the two tests were negative.
males (14).
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The results of the immunological assays
(Table 3) involve 96.1% of the population
and can be considered as a picture of the
immunological status of the Southern Marquesas inhabitants before chemoprophylaxis. OU the 130 seropositive persons, 11
showed an anti-PGL-I IgM levei at OD
0.500 or more, that is the lower levei observed in MB patients in French Polynesia
(4). In these 11 persons no signs of leprosy
were found, and the PGL-I antigen assays
werc negative. This could meai], as it
becn reported in a similar stuely ('), that
anti-PGL-I IgM determination is oflimited
value for cletection of new cases of leprosy.
On the other hand, seropositive persons
could be infected persons at an early stage
of infection. This hypothesis will be tested
in the coming years because the 46 seropositive persons with an OD 0.300 and
the 138 seronegative randomized persons
will be tested again at 6-month intervals
over the next 4 years.
The onset of a skin lesion with a high
bacterial index in an 11-year-old boy 2
months after chemoprophylaxis raises the
question of the nature of such a skin lesion
and, indirectly, of the effectiveness of the
preseribed chemoprophylaxis. Actually, a
slightly discolored patch was observed in
July 1987 on the right deltoid arca of the
boy 9 months before chemoprophylaxis. No
sensory loss was detected at the site of the
lesion or in its bordering arca. No AFB were
found in the smears taken from the lesion,
the nasal mucosa, and both earlobes. Because the boy was a household contact of a
leprosy patient, he was requested to come
for a new examination 3 months later. At
that time, in October 1987, the skin lesion
had vanished and consequently the boy was
given the same chemoprophylaxis given to
ai! other South Marquesans in February
1988 without further skin examination.
Since the skin lesion that occurred in June
1988 was located at the very same site as
the preceding patch, the likely conclusion is
that the boy was a missed case of leprosy
and not a failure of chemoprophylaxis. The
fact that the results of both anti-PGL-I IgM
and PGL-I antigen determination were negative, even at the moment the skin lesion
was observed, is not really surprising. Regarding the negativity of anti-PGL-I IgM

levei, it is known that this test can be negative in about 20% of the patients with borderline leprosy (5). Regarding the negativity
of the PGL-1antigen levei, it must be pointed out that, for our patient, the test was
performed with sera collected after the intake of rifampin and a rapid decrease of
PGL-I antigen lias bcen reported in leprosy
patients treated with rifam pin (6).
SUMMARY

Between 1967 and 1987 in the Southern
Marquesas, a remote archipelago in French
Polynesia, the cletection rate of leprosy was
48.9 per 100,000 when it was 8.6 per
100,000 for French Polynesia as a whole.
In 1988, a program ofchemoprophylaxis of
leprosy with a single dose of 25 mg/kg rifampin was implemcnted, and 2751 persons (98.7% of the population) were treated
in the Southern Marquesas. In addition, 678
South Marquesans and 2466 members of
their families, living in the Northern Marquesas and in the Society Archipelago, received the same chemoprophylaxis. Among
2676 persons studied in the Southern Marquesas (97.4% of the treated population),
130 had elevated IgM anti-phenolic glycolipid-I antibodies by ELISA without any
evidence of leprosy. The onset of a skin lesiou ofborderline lcprosy in a boy 3 months
after chemoprophylaxis raises the question
of the nature of such a skin lcsion and, indirectly, of the effectiveness of the chemoprophylaxis
RESUMEN
Se eneontrO que la incidencia de lepra, entre 1967 y
1987, en las Marquesas del Sur, un remoto archipiélago
en la Polinesia Francesa. fue de 48.9 por 10,000, mientras que ésta fue de 8.6 por 100,000 en toda la Polincsia
Francesa. En 1988 se implemento:5 un programa de quimioprofilaxis contra la lepra consistente en una sola
dosis de 25 mg/kg de rifampina y se trataron 2751
personas (98.7% de la población) en las Marquesas dei
Sur. Además, 678 Sur-Nlarquesinos y 2466 de sus familiares residentes en las Marquesas del Norte y en cl
Archipiélago Sociedad, recibieron la misma quimioprofilaxis. Se encontró que de Ias 2676 personas estudiadas en las Marquesas dei Sur (97.4% de ia población tratada), 130 tuvieron niveles elevados de
anticuerpos IgN1 anti-glicolipido fenálico-I (por ELISA) sio ninguna evidencia de lepra. La aparición de
una lesión de tipo intermedio en la piei de un niiio de
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3 meses, después de la quimioprofilaxis, plantea la necesidad de establecer la naturaleza de esa lesión y, de
manera indirecta, Ia necesidad de establecer la efectividad de la quimioprofilaxis.

RÉSUNIÉ
Dans les Marquises du Sud, un archipel eloigne en
Polynésie française, le taux de détection de la lepre de
1967 à 1987 s'est eleve à 48,9 pour 100.000, alors qu'il
était de 8,6 pour 100.000 dans l'ensemble de Ia Polynésie. En 1988, un programme de chimioprophylaxie
de Ia lepre a été entrepris, comprenant l'administration
d'une dose unique de 25 nig/kg de rifampicine. Aux
Marquises du SIRI, 2751 personnes (98,7% de la population) ont été traitées de cette maniere. En outrc, 678
habitants des iles Marquises du Sud, et 2466 membres
de leur famille vivant dans les Marquises du Nord et
dans l'archipel de la Société, ont reçu la même chimioprophylaxie. Parmi les 2676 personnes étudiées dans
les iles Marquises du Sud (97,4% de la population traitée), 130 présentaient des taux eleves d'anticorps IgM
anti-phéno-glycolipidique-I, reveles par une méthode
ELISA, alors qu'il ne présentaient aucune signe clinique de lepre. Par ailleurs, l'apparition d'une lésion
cutanée de lepre dimorphe chez un garçon de trois mois
soulève la question de la nature d'une lésion cutanée
de ce type et met en cause de maniere indirecte l'efficacité de cette chimioprophylaxie.
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