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L'existence de Simulium damnosum, principal vecteur de l'onchocercose
africaine, et l'absence de cette maladie confirment le fait connu que I'agent
vecteur est plus repandu que la maladie. Cette remarque s'applique a la
Somalie et a d'autres territoires africains, ainsi d'ailleurs qu'a d'autres
affections et a leur vecteur respectif, par exemple la fievre jaune et Aiedes.

On peut expliquer cette non-superposition des aires par l'absence de
virus et par la non-infestation du vecteur. I1 se peut aussi que les conditions
locales (temperature et humidite peu favorables au developpement de
l'insecte) rendent impossible la transmission de l'affection par le vecteur.
Peut-etre aussi le vecteur est-il plus zoophile qu'anthropophile, insuffisam-
ment dense et trop sensible aux variations journalieres du milieu (tempera-
ture, humidite, lumiere, vents) qui exercent aussi une influence sur Oncho-
cerca.

L'itineraire suivi s'etend sur plus de 2000 kilometres et passe par les
villages le plus facilement accessibles en automobile, sur les rives de l'ouebi
Chebeli jusqu'a la frontiere ethiopienne, du Daoua Parma jusqu'a Mandera,
du Djouba jusqu'a son embouchure, puis le long de l'ouebi, a nouveau
jusqu'a Afgoi; toutefois, nous n'avons pu penetrer dans la region des Ballis
qui est difficilement praticable.

La population des villages visites le long du fleuve ou a proximite
est de race somalie d'origine kouschite, et comprend des noyaux bantous
et gallas, ces derniers se rencontrant plus frequemment sur le bas Djouba.
Les villages se sont etablis aux endroits qui offrent les meilleures conditions
pour la culture du sol, principalement le long des derniers biefs de l'ouebi
Chebeli et du Djouba. Ailleurs, des regions etendues ne sont pas peuplees
a cause de l'improductivite du sol. Les nomades et semi-nomades des terri-
toires voisins conduisent leurs troupeaux a l'abreuvoir traditionnel, et arri-
vent ainsi 'a eviter pour eux-memes et surtout pour le betail les maladies
transmises par les insectes, en particulier le trypanosome du betail qu'ils
craignent le plus (il n'existe pas en Somalie de trypanosome humain).

On savait deja que l'onchocercose et les filarioses en general n'existaient
pas en Somalie. Les enquetes qui viennent d'etre menees ont confirms ce
fait. On se devait, en effet, d'entreprendre des recherches sur la presence
et la frequence des simulies, afin d'obtenir une certitude sur ce probl6me
d'entomologie qui presente une importance certaine pour les medecins et
les veterinaires, ainsi que sur l'existence de reservoirs animaux eventuels
de filaires.

Notes and Observations on Onchocerciasis
in Guatemala
by FRANCISCO DiAz A., formerly Chief, Onchocerciasis Control Campaign,
Ministry of Health, Guatemala

The Republic of Guatemala covers an area of 113 000 square kilo-
metres and has a population of 3 368 000. The number of cases of
onchocerciasis registered in 1946 was about 25 000, i.e., 7.42 per 1000
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inhabitants. The areas where the disease has been detected, however,
cover only about 1877 square kilometres (1.66% of the national territory).
The prevalence of onchocerciasis among the inhabitants of the different
localities and districts of these areas of endemicity is naturally much
higher than that reported for the country as a whole. The social and eco-
nomic importance of so large a number of cases in the affected areas should
not be measured in terms of the extent of these areas, but should be
assessed in the light of the fact that they are situated in the most productive
agricultural zones, where coffee is grown-the staple export of Guatemala,
which earns most of the country's foreign exchange.

American onchocerciasis was discovered in 1915 by the Guatemalan
physician, R. Robles,a who not only succeeded in relating the symptomato-
logy observed to the presence of the worms in the subcutaneous nodules
(thus establishing for the first time that onchocerciasis can produce serious
eye lesions and even blindness, a fact which at that time had not yet been
discovered in the African areas of endemicity), but also decisively incrimi-
nated the Simuliidae as the vectors of this parasitosis.

In spite of the great social importance of onchocerciasis for Guatemala
and of the considerable interest aroused by Robles' discovery, which was
followed by Pacheco Luna's classical description of the eye lesions of
onchocerciasis,b-e no systematic epidemiological surveys and control
campaigns were undertaken until 1933. When activities were begun in
that year, it was found that 59.8 % of the inhabitants observed in various
localities of the area of endemicity had onchocerciasis. This proportion
had fallen to 29% by 1935 and to 15.38 % by 1943, after an extensive
campaign of case-finding and excision; it now remains more or less
stationary at the latter figure.f Reports covering different aspects ofresearch
and the control activities undertaken between 1933 and 1947 have been
published by the health authorities of Guatemalag1 as well as by the
Pan American Sanitary Bureau.k Unfortunately no statistics have been
compiled which enable us to state precisely how many persons are suffering
from onchocerciasis in Guatemala at present.

Properly devised systems for recording statistics are essential in an
onchocerciasis control campaign, particularly in a country such as
Guatemala, where many inhabitants of the infested areas frequently change
their place of residence. If their movements are not properly recorded,

a Robles, R. (1919) Bull. Soc. Path. exot., 12, 442
b Pacheco Luna, R. (1918) Amer. J. Ophthal., 3, 122
c Pacheco Luna, R. (1918) Arch. Oftal. hisp.-amer. (March), 107
d Pacheco Luna, R. (1919) Bull. Soc. Path. exot., 12, 460
e Pacheco Luna, R. (1921) Amer. J. Ophthal., 4, 175
f Quevedo, A. (1941) Amer. J. Ophthal., 24, 1185
g Diaz, F. (1946) La oncocercosis en Guatemala, Guatemala
h Diaz, F. (1947) Alfabetizacion hig., 11, 118
i Giaquinto, M. (1933) Informe anual a la Direccion General de Sanidad Publica de Guatemala sobre

trabajos de la Secci6n de Lucha Antimaldrica y Enfermedades Endt4micas: Memoria de las labores del Ejecutivo
en el Ramo de Gobernacion y Justicia, para el aflo de 1932, Guatemala

i Giaquinto, M. (1934) Informe sobre las actividades te'cnicas de la Secci6n de Lucha Antimalarica y
Enfermedades Enddmicas, durante el afio de 1934: Memoria de los trabajos realizados por la Direccion General
de Sanidad Publica en el afio 1934, Guatemala

k Oficina Sanitaria .Panamericana (1936) Resumen, Acta Final, III Conferencia Panamericana de Direc-
tores Nacionales de Sanidad (Publicaci6n 21). Washington, D.C., p. 271



these persons are included several times in the total number of oncho-
cerciasis cases; it is not always known whether they have undergone an
examination or treatment, what the results of the latter have been, or how
the disease has developed. The recording of such information is an arduous
but essential task. I made a start under the auspices of the Pan American
Sanitary Bureau in 1945 but, unfortunately, these activities were not
followed up. There is reason to hope, however, that the work will
recommence soon.

The symptom which makes onchocerciasis such a dreaded disease is
blindness. In 1935, there were 5 blind persons and 5 partially blind persons
per 1000 inhabitants in the endemic area. Out of every 1000 cases of oncho-
cerciasis more than 17 had lost their sight, not counting all those who
were suffering from other ocular lesions. In 1945, the number of blind
persons had fallen to 1 per 1000 inhabitants and the number of partially
blind persons to 0.8 per 1000.

In examining the host-parasite relationship in onchocerciasis, this note
will not discuss the development of Onchocerca larvae in the body of the
Simuliidae, since this aspect has already been thoroughly documented.
It will, however, present some observations on the evolution of the parasite
in the human body, which, in the opinion of the authors of certain classical
works on the subject, is entirely unknown.

Of a total of 354000 patients subjected to repeated examination, not
one of the 61 923 who were found to be infected was less than 10 months
old or had arrived in the infected area earlier than 8 months previously.
It was recently reported in Guatemala that an onchocercoma had been
found in a child of 3 months; the authority cited, however, informs me
that this statement is incorrect.

All the detectable onchocercomas were extracted from a series of
55 patients which I studied; after periods of 5 and 10 months had elapsed,
the biopsies were negative in 71.2% and 90% of the cases, respectively.
The cases which remained positive may have presented additional undetec-
table onchocercomas.

As far as I know, none of the nodules contained Onchocerca in the
metamorphic stage (i.e., from the metacyclic or infective form to the
adult worm). In one biopsy, I found a portion of a female worm, whiteish
in colour, which did not contain a single microfilaria.

I extracted three onchocercomas from a subject who had left the area
of endemicity some fifteen years previously; all these nodules were in
process of disintegration.

Some agricultural workers who had contracted onchocerciasis but had
been away from the endemic area for a prolonged period were examined
yearly. By the fifteenth or sixteenth year of absence, the nodules had
disappeared.

From these facts, the following may be deduced:
(1) Not less than 8 months elapse from the time of the bite of the

Simuliidae to the formation of the onchocercoma.
(2) The life of the cutaneous microfilariae is not longer than 10 months.
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(3) The metamorphosis of the infesting microfilariae takes place
outside the onchocercoma.

(4) The nodule is formed around the adult Onchocerca when it reaches
the age of reproduction.

(5) From the moment when the onchocercoma is formed, 7 months
elapse before its microfilariae reach the skin.

(6) The average life-span of the adult Onchocerca is 15 years, the
maximum being 20 years.

Further experiments should be made for the purpose of confirming
or refuting these assertions. It is to be hoped that such research will be
actively pursued.

The localization of the onchocercomas varies according to the area
of endemicity. In Guatemala, I found 68 % in the skull and the remaining
320% in other parts of the body; the statistics are similar in Lorenzana
in Mexico-namely, 80% and 20 %, respectively. However, in Venezuela,
as in Africa, the majority of nodules are to be found in the trunk and in
the sacro-iliac region.' Very few nodules are localized in the head-a
finding confirmed by Dr M. Giaquinto (personal communication, 1954)
during a recent study tour of Venezuela.

The treatment of undetectable onchocercomas and the destruction of
free Onchocerca adults were an insoluble problem before the filaricidal
properties of Suramin were discovered. Unfortunately, however, the
problem still exists in practice, owing to the toxic nature of this drug.
Some authors do not believe in the existence of deep onchocercomas and
claim that if patients in whom no nodules have been found show a positive
biopsy the clinical examination has been incomplete. However, I have
excised deep-seated nodules in the pleural surface of the ribs, in the anterior
surface of the scapula, and in other regions. These onchocercomas would
have remained undetected had not other, superficial, nodules existed in
the immediate vicinity.

An effort should be made to perform the greatest possible number of
autopsies on cases who have given a positive biopsy but have had no
perceptible onchocercomas. But, since onchocerciasis is not a cause of
death, it would be essential to keep as complete as possible a register of
persons for whom these two conditions are relevant.

The diagnosis of onchocerciasis is made on the basis of: (a) the presence
of the clinical symptoms, i.e., the nodules, the dermatological symptoms,
and the ophthalmic symptoms ; (b) biopsies either of the skin or of the
conjunctiva; (c) the detection of living microfilariae in the media of
the eye examined with the corneal microscope; (d) xenodiagnosis; (e) the
reaction to Hetrazan (Mazzotti's test); (f) intradermal reaction and com-
plement fixation; and (g) eosinophilia.

It is said that the nearer the onchocercoma is to the eyes the more
intense is the ocular symptomatology, but the available data seem insuffi-
cient to prove this assertion, which a priori appears logical.

1 Gonzalez, C. L. et al. (1950) Bol. Ofic. sanit. pan-amer, 29, 147
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With regard to the possibilities of treatment, in 1933-35, Giaquinto,
Diaz & Estevezm carried out a large-scale experiment using intranodular
injections of various substances and obtained successful results in 77%
of the cases. Afterwards, onchocerciasis workers in Guatemala reverted
to the practice of excising the nodules, and this was practically the only
treatment employed until 1938, when I began to experiment with inducto-
therapy." This method was applied to a series of seven patients, five of
whom had onchocercomas which, when excised two months later, contained
dead adult parasites. The other two patients, in whom there were no
apparent onchocercomas, had shown a positive biopsy and intense photo-
phobia before inductotherapy was applied ; the biopsy then became negative
and the photophobia disappeared. However, we did not have enough
cases to be able to state definitely that this form of treatment was effective,
and further trials were not, unfortunately, carried out.

Two new drugs-Hetrazan and Suramin-are available for the treat-
ment of onchocerciasis. Both of these substances are toxic, although the
effects of the former drug are much less severe than those of the latter.
There has been considerable discussion as to the respective merits of
Hetrazan and Suramin, but it seems that each has its own particular utility
and both should continue to be employed.

In my opinion, the use of Hetrazan, combined with surgical inter-
vention, is indicated in cases of palpable onchocercomas, while Suramin
should be applied in cases of onchocerciasis giving a positive biopsy but
having no palpable nodules. These two drugs are contra-indicated in severe
intestinal helminthiasis, cardiopathy, profuse diarrhoea, cachexia, diseases
producing cachexia, nephritis, arterial hypertension, pregnancy, and
lactation. Neither drug should be used for mass prophylactic purposes
until an exhaustive series of experiments has been made to confirm its
efficacy.

Since Hetrazan is much less toxic and easier to apply than Suramin,
it is to be preferred in the great majority of cases, i.e., those with palpable
nodules which can be excised. The number of these cases will decrease
with the growing campaign of excision.

As mentioned above, Hetrazan and Suramin are contra-indicated in
cases of severe intestinal helminthiasis, since it is well known that most
of the reactions produced by these filaricides are of allergic origin ; that
both drugs adversely affect intestinal worms ; and that the death of these
parasites increases the formation of allergens, which are already danger-
ously abundant owing to the death of the filariae. There is no objection
to the prior treatment of the helminthiasis, which would have the additional
advantage of curing another complaint. In Guatemala almost the whole
rural population is heavily infested with intestinal worms. Formerly,
coprological examinations were made before vermifuges were applied, but
the number of uninfected cases was so small that the services of the analyst
were found to be superfluous.

m Giaquinto, M., Diaz, F. & Estevez, C. (1935) Bol. sanit. Guatemala, 6 (No. 42), 1001
n Diaz, F. (1938) Bol. sanit. Guatemala, 9 (No. 46), 396
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An exhaustive physical examination of patients to whom Suramin is
to be administered is essential. There is a divergence of views as regards
the method of injection to be employed. Some authorities maintain that
injections can be given rapidly, while others consider that each injection
should take at least 10 minutes. Occasionally, the injection of Suramin
has been followed by death. Consequently, all possible precautions should
be taken at the time of administration and a constant watch should be
kept during treatment.

In one year six deaths occurred after the application of Suramin, the
details of which can be summarized as follows:

1. A woman aged 25 was given three injections, totalling 21/2 g (70 mg
per kg of body-weight). Part of the last injection missed the vein, thus
producing an intense and most painful phlegmon. The patient died 16 days
later.

2. A woman aged 40 received 7 g of Suramin orally over a period of
28 days. Twenty-seven days after the treatment was suspended she expelled
large numbers of ascarides from the anus and the mouth. One of these
ascarides caused asphyxiation.

3. A boy aged 12 was given 7 injections, totalling 31/2 g (140 mg/kg);
23 days later he developed a fever, oedema in the legs and abdomen,
diarrhoea, tachycardia and delirium. He died 7 days after the appearance
of this clinical picture and 30 days after the treatment had been suspended.

4. A woman of 70 years was given 3 injections, totalling 21/2 g
(60 mg/kg). Immediately after the last injection cephalalgia occurred,
accompanied by abdominal cramps, diarrhoea, oedema in the legs, and
anorexia, producing cachexia. The patient did not have intestinal worms.
She died 49 days after the last injection.

5. A woman aged 50 was given 7 injections, totalling 31/2 g (110 mg/kg).
During treatment she suffered from cephalalgia, gastralgia, general malaise,
fever, diarrhoea and dysphagia. She died 39 days after the last injection.

6. A man aged 33 was given 8 injections, totalling 71/2 g (150 mg/kg).
In the last week of treatment he had an acute attack of dysentery, with
active trophozoites of histolytic entamoeba, and was subsequently hospi-
talized outside the area. After 17 days he left the hospital, much improved,
but afterwards became drunk and died a few hours later.

These unfortunate fatalities occurred after 5932 injections given to
1043 patients. It would seem, however, that only three (2.88 per 1000)
are attributable to Suramin alone, since in cases (1), (2) and (6) the cause
of death was independent of the effects of the drug.

An effort should be made to reduce the toxicity of Suramin. In view
of the steady advance of chemistry, this should not prove an impossible
undertaking.
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