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The prevalence of skin depigmentation in the pretibial region is closely correlated in the adult Congo-
lese population with conventional indices (microfilarial index, mean microfilarial density, cyst index) for
the evaluation of endemic onchocerciasis. Individuals over 15 years of age in endemic villages who had
a microfilarial index of 80-90%, had a cystic index of 60-70% and a pretibial depigmentation index
about 20% (30-40% for individuals aged >50 years). Thus, in Africa, this new evaluation index offers a
simple, noninvasive, quick and cheap way to identify areas where the level of endemic onchocerciasis
is probably high and which are likely to benefit from an anti-onchocerciasis campaign.

Introduction
WHO places a high priority on finding a simple and
low-cost method for the rapid evaluation of the level
of onchocerciasis endemicity.a Currently, the micro-
filarial index (MI), i.e., the percentage of subjects
presenting with Onchocerca volvulus microfilariae in
the dermis, is usually employed for this purpose.
This involves removing a sample of skin, usually
using a "snip" test, in which a blood-free sample is
taken using a calibrated punch and then examined
under the microscope. The snip test offers absolute
specificity if care is taken to ensure that the sample
is genuinely blood-free and to eliminate other
species of dermal microfilariae, that are found only
in Central Africa (Mansonella streptocerca, and less
commonly, M. rodhaini) (1). However, this method
is relatively time-consuming and costly and the risk
of transmitting viral infections during mass screening
has also become a cause for concem.
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Use of the cystic index (CI), i.e., the percentage
of subjects presenting with an onchocercal cyst, does
not have this disadvantage, but requires the careful
examination of the skin of a completely naked
patient. This takes time and a fairly high degree of
clinical competence on the part of the person carry-
ing out the examination, who must be able to distin-
guish between an onchocercal cyst and any other
type of subcutaneous nodule.

Skin depigmentation, the severe form of which
is known as "leopard skin", is a classic diagnostic
sign of onchocerciasis and presents typically as an
irregular, flat spot surrounded by slightly hyperpig-
mented zones. It occurs mainly on the shins (Fig. 1),
a form that seems to be more prevalent in West Afri-
ca than in Central Africa (2, 3). The prevalence of
skin depigmentation has been proposed as a marker
for evaluating the endemicity of onchocerciasis in
Nigeria (4), but has been contested for use in South
America on the grounds of non-specificity (5).

Materials and methods
In the Congo, where onchocercal foci occur (6), the
following parameters were compared in five villages
(in four of which 0. volvulus is endemic (Kibouen-
de, Madibou, Mayama and Mandombe) and in one
where it is not (Sossolo)): MI, CI, the cutaneous
parasite load (mean microfilarial density (MMD)
corresponding to the geometric mean of the micro-
filarial load in positive subjects (7)), and the preva-
lence of skin depigmentation on the shins only
(shin depigmentation (SD)) in the adult population.
The surveys covered over 60% of the adults in the
villages involved. The proportion of women in the
study population (sex ratio (M/F): 0.45-0.79) was
slightly greater than that in the total population of
the villages.
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Fig. 1: Depigmentation of the shins of a female Congo-
lese patient suffering from onchocerciasis.

The MI and MMD were determined as follows:
two snips were taken from the iliac crest regions of
each subject using a Holth 2.3-mm punch. The frag-
ments of skin were incubated for 2-4 hours in 75 p1
of physiological saline in the wells of a microtitra-
tion plate. The supematant liquid was then examined
in entirety under the microscope (objective x5, ocu-
lar xlO) and the number of microfilariae counted
accurately. The CI and SD indices were always eval-
uated by the same doctor who examined the subjects
individually after they had undressed.

Results
The results are shown in Table 1. The mean age of
the study population was 55.4 years (confidence
interval, 54.5-56 years) and varied little between the
various villages. The predominance of women
should not bias our findings since the MI, CI and
MMD indices were not significantly different for
men and women, either overall or in individual vil-
lages. By taking into account only definite skin
depigmentation lesions on the shins, and disregar-
ding any lesions over scar tissue, we did not find any
depigmentation lesions among the 133 adults exam-
ined in the control village. However, in the villages
where onchocerciasis was endemic there was a close
relationship between the SD index and the endemicity
of 0. volvulus. In the hyperendemic villages (Mayama
and Mandoube) 1 adult out of 5 had a non-zero SD
index as did 1 in 3 individuals over 50 years of age.

Table 2 shows the specificity, sensitivity, and
predictive values (positive and negative) of shin
depigmentation for the onchocercal indices used in

Table 1: Demographic details for the populations studied as well as onchocercal indices and shin depigmentation
index for adults in the five study villages In the Congo

Mean age Sex Onchocercal indices (%):b Shin depigmentation indexc
Village ra (years) (M/F) Ml Cl MMDd SDIl SD12
Sossolo 133 46.3 0.51 0 0 - 0 0

(43.5-48.4)e
Kibouende 343 49.2 0.45 36.7 21.9 4.8 2 3.7

(47.6-50.8) (31.6-41.8) (17.5-26.3) (3.7-6.3)
Madibou 129 46.4 0.48 46.5 30.2 5.5 3.9 8.5

(43.7-49.2) (37.9-55.1) (22.3-38.1) (3.8-7.8)
Mayama 138 45.9 0.64 80.4 66.7 17.8 18.1 29.4

(43.2-48.7) (73.8-87.0) (58.3-74.6) (12.9-24.6) (11.7-24.5)
Mandombe 248 43.9 0.79 89.5 68.5 22.5 18.6 34.9

(40.8-45.0) (85.7-93.3) (62.7-74.3) (18.3-27.7) (13.7-23.5)
a No. of subjects >15 years of age.
b Ml = microfilarial index; Cl = cyst index MMD = mean microfilarial density (geometric mean of the microfilarial load in positive sub-
jects).
c SDI1 = shin depigmentation index for subjects >15 years of age; SD12 = shin depigmentation index for subjects >50 years of age.
d Geometric mean values.
e Figures in parentheses are the confidence interval.
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Table 2: Specificity, sensitivity and predictive values (PV) of the shin depigmentation (SD) index according to vari-
ous onchocercal indicesa

Dermal microfilariae (DM)

Positive (mf+) Negative (mf-)

Onchocercal cyst (OC) DM/OC

Positive (c+) Negative (c-) mf+ and/or c+

Four endemic villagesb

No. SD + ve (n = 82)

No. SD - ve (n = 775)

x2
P value

Odds ratio

Specificity(%)

Sensitivity (%)

PV + ve

PV - ve

All villagese

No. SD - ve (n = 908)

Odds ratio

Specificity

PV - ve

74 (90)C

446 (57)

31.9

<0.00001

6.8; 3.5 13.3d

97.6

14.2

90.2

42.5

446 (49)

9.6; 5.1-18

98.3

50.9

8 68 (83)

329 466 (60)

15.5

0.00008

3.2; 1.8- 5.8

95.7

12.7

82.9

39.9

462 466 (51)

4.6; 2.6-8

96.9

48.7

14 80 (98)

309 494 (64)

36.8

<0.00001

22.7; 8.3-62.4

99.3

13.9

97.6

36.2

442 494 (54)

33.5; 13.3-84.3

99.5

45.6
a c = cyst; mf = microfilariae.
b Kibouend6, Madibou, Mayama, and Mandomb6.
c Figures in parentheses are percentages.
d Figures in italics are the confidence interval.
e Only the values of columns mf-, c- and mf-/c- for No. SD -ve are different because all the patients living in Sossolo were SD -ve
and mf- and c-; sensitivity and PV +ve are unchanged.

the study. For all the villages, if the onchocercal
population was defined as subjects who presented
with microfilariae or onchocercal cysts, the sensitiv-
ity and specificity of the SD index was 13.9% and
99.5%, respectively, for the whole adult population
and 21.4% and 98.8%, respectively, for those over

50 years of age.
Total specificity cannot be claimed for the shin

depigmentation lesion, but its incidence among
patients with African onchocerciasis is such that
there is probably little risk of confusing holo- or

hyperendemic zones with an area where leprosy or

treponema are endemic (8). In the absence of oncho-
cerciasis, bites from Simulium spp. flies may also be
responsible for skin depigmentation (9), as may
streptocerciasis, but in the latter case the predomi-
nant site is not the shin (10). We have not observed
any notable prevalence of shin depigmentation in
northem Congo, which is infested by S. albivirgula-
tum flies, but with no onchocerciasis transmission,
and where there are also zones of streptocerciasis
(6).

Despite its lack of absolute specificity, a draw-
back that also affects the use of CI, and its low sensi-
tivity, the SD index is nevertheless a very useful tool

for the rapid and low-cost screening (diagnostic
photographs could be given to the screening agents)
of zones that are probably severely endemic for
onchocerciasis in Africa.

Resume
Prevalence de la depigmentation des
tibias: une methode simple et economique
de depistage de l'onchocercose
endemique en Afrique
La prevalence des d6pigmentations cutan6es si6-
geant electivement dans la r6gion pr6tibiale est
6troitement corr6lee, pour la population adulte
congolaise, aux indices classiques d'6valuation de
l'end6mie onchocerquienne (indice microfilarien,
densit6 microfilarienne moyenne, indice kystique).
Dans les villages d'end6mie, pour les sujets de
plus de 15 ans, lorsque l'indice microfilarien
atteint 80 a 90%, l'indice kystique se situe entre
60 et 70% et l'indice de d6pigmentation des
cretes tibiales autour de 20% (entre 30 et 40% si
l'on ne considere que les sujets ag6s de plus de
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50 ans). Ainsi, en Afrique Noire, il semble justifi6
de retenir ce nouvel indice d'6valuation simple,
non invasif, rapide et economique pour la
recherche de foyers de forte endemicite onchocer-
quienne, seuls susceptibles de beneficier d'un
programme de lutte contre l'onchocercose.

References
1. Richard-Lenoble, D. et al. Filariasis in Gabon:
human infections with Microfilaria rodhaini. Ameri-
can journal of tropical medicine and hygiene, 39:
91-92 (1988).

2. Anderson, J. et al. Studies on onchocerciasis in
the United Cameroon Republic. II. Comparison of
onchocerciasis in rain forest and Sudan-savanna.
Transactions of the Royal Society of Tropical Medi-
cine and Hygiene, 68: 209-222 (1974)

3. Boussinesq, M. et al. Etude clinico-parasitologique
de l'onchocercose dans huit villages de la vall6e du
Mbam (Province du Centre, Cameroun). Bulletin de
liaison documentation OCEAC, 100: 26-31 (1992).

4. Edungbola, L.D. et al. Leopard skin as a rapid
diagnostic index for estimating the endemicity of

African onchocerciasis. International journal of epi-
demiology, 16: 590-594 (1987).

5. Guderian, R.H. et al. Onchocerciasis in Ecuador:
dermal depigmentation, "leopard skin" and compari-
son with treponemal infection. Transactions of the
Royal Society of Tropical Medicine and Hygiene, 85:
639 (1991).

6. Carme, B. & Yebakima, A. Situation 6pidemio-
logique de l'onchocercose au Congo. Annales de
la Soci6t6 belge de M6decine tropicale, 70: 181-
191 (1990).

7. Prost, A. et al. Les niveaux d'endemicite dans
l'onchocercose. Bulletin of the World Health Organ-
ization, 57: 655-662 (1979).

8. Widy-Wirski, R. Surveillance and control of resur-
gent yaws in the African region. Reviews of infectious
diseases, 7(suppl. 2): 227-232 (1985).

9. Connor, D.H. & Palmieri, J.R. Blackfly bites,
onchocerciasis and leopard skin. Transactions of
the Royal Society of Tropical Medicine and Hygiene,
79: 415-417 (1985).

10. Meyers, W.M. et al. Human streptocerciasis. A clini-
co-pathologic study of 40 Africans (Zairians) includ-
ing identification of the adult filaria. American journal
of tropical medicine and hygiene, 21: 528-545
(1972).

758 WHO Bulletin OMS. Vol 71 1993


