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SYNOPSIS

Cases of onchocerciasis were treated with three drugs, Antrypol,
Pentostam and Hetrazan. Antrypol proved undoubtedly effective,
producing disappearance of the microfilariae and onchocercal
nodules, and improvement in cases of defective vision with anterior
ocular manifestations, but little or no improvement in cases with
well-defined posterior manifestations. The severe toxic effects of
the drug, however, are sometimes fatal, and therefore preclude its
use. Pentostam, although non-toxic, did not prove effective in the
doses tried; it may be of some use in very large doses. Hetrazan
was given to three cases only, in all of which it produced very rapid
disappearance of the microfilariae, but this was accompanied
by some allergic reactions and there was no other indication of
improvement. Moreover, one month after treatment, microfilariae
reappeared in one case. It seems that the more actively filaricidal
a drug is, the more toxic it will be, and this is likely to be a serious
limitation in the chemotherapy of onchocerciasis until some
method of avoiding the allergic reactions can be devised.

Onchocerciasis is widely distributed in the Bahr el Ghazal Province of
the Sudan and occurs also in places in the eastern Sudan near the Abyssinian
border. It is much less widely distributed than Simulium damnosum
Theobald, which is considered to be the only vector in the Sudan and which
is found without the disease in the northern Sudana and also on certain
southern streams (Lewis 7). The signs and symptoms of onchocerciasis in
the Sudanese have been described by Bryant,' Kirk,6 Woodman 12 and
other workers mentioned by these authors. The most important result of
the infection is blindness, but this occurs only in a small percentage of the
infected population, from less than 1% up to 10% according to figures
given by these authors. The factors leading to blindness are uncertain. It
has been attributed to hyperinfestation, to allergic hypersensitiveness, or

a Since this paper was sent to the press, a survey has been carried out in the Northern Province by
Professor H. V. Morgan of the University of Khartoum, in the course of which he found 9 positive cases of
onchocerciasis.
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to nutritional deficiency ar;ing from excessive utilization by the parasites
of some essential metabolite in individuals already on a " borderline " or
deficient dietary intake. Following the work of Bryant,' the ocular
manifestations are customarily divided into two groups-(l) anterior
manifestations, keratitis, iritis, iridocyclitis and their complications, always
associated with the presence of the microfilariae in the affected tissues;
(2) posterior manifestations, diffuse retinochoroiditis with optic atrophy
and deposition of pigment, always bilateral, usually occurring in the absence
of microfilariae in the affected tissues, often in eyes which show no gross
abnormality on external examination. It has been suspected that there may
be a difference in the pathogenesis of the two groups of ocular mani-
festations.
A programme of research into onchocerciasis in the Bahr el Ghazal

was initiated in 1946 with two main objects. The first was to investigate
the possibilities of developing effective chemotherapy. The results of Van
Hoof and his colleagues 11 with Antrypol seemed to offer new and hopeful
prospects along this line. It was thought also that clinical studies to deter-
mine whether the destruction of the parasites by chemotherapy improved
or aggravated the ocular manifestations might throw some light on their
pathogenesis, or at least show whether or not they were due to allergic
hypersensitiveness. The second object was to investigate the possibility of
preventing infection by control or eradication of the insect vector. This
line of attack appeared hopeful at first in view of the then recent success of
Garnham & McMahon 4 in eradicating the vector (S. neavei Roubaud)
from an area of onchocerciasis in Kenya.

The entomological studies have been reported in detail by Lewis7 who
concludes that the eradication of S. damnosum, or even the institution of
general control measures against it, would be impracticable in the Sudan.
The present communication reports briefly the results of our studies on
chemotherapy, which are fairly clear-cut. If these results have been less
successful than was anticipated with the compounds employed, they are
still of some interest and suggest that better results may yet be obtained by
further improvement of chemotherapeutic methods. The work here
recorded was carried out during 1947-49 in Wau Civil Hospital, Bahr el
Ghazal Province, Sudan.

Courses of Treatment

Attempts were made to treat onchocerciasis with three drugs: Antrypol,
Pentostam and Hetrazan; the schemes of dosage adopted were as follows.

Antrypol

This was the first drug to be used; it was given intravenously, and
58 cases were treated. In the first 20 cases, the schemes of dosage advocated
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by Van Hoof et al.11 in the Belgian Congo were adopted with slight modi-
fications, as follows:

(1) doses of 1 g on alternate days, to a total of 10 injections; 11 cases
were so treated, with one death;

(2) doses of 1 g twice weekly to a total of 8-10 injections; four cases
were so treated, with one death;

(3) as in (2) above, except that the third to seventh injections were
given daily to a total of 10 injections; three cases were so treated, with one
death;

(4) doses of 0.5 g on alternate days, to a total of 10 injections; two
cases, both children, were so treated, with one death.

These schemes of dosage proved alarmingly toxic and had to be discon-
tinued as there were four deaths among the first 20 patients and it proved
impossible in many cases to complete the treatment. In later cases, there-
fore, further modifications were adopted, age, weight and general condition
of the patient and tolerance of the injections being taken into consideration
in deciding the doses. The schemes of dosage adopted in later cases were
as follows:

(1) Cases on graduated doses, starting with 0.25 g, increased to 0.5 g,
0.75 g, and 1.0 g, provided there were no toxic reactions, by injections
twice weekly. Six cases were treated by such a course, but in four of them
treatment with Antrypol had to be given up because of toxic reactions, the
most important of which was persistent albuminuria.

(2) Cases started on 0.5 g and continued on this dose twice weekly if
no toxic reactions were encountered. Nineteen cases were treated by this
method. In this series treatment had to be discontinued in one case owing
to deterioration of general health-emaciation, loss of energy, prostrqtion.
Eight persons did not complete treatment, either because they wanted to
return to attend to their cultivation, or because they were frightened and
impressed by the severity of the reactions which they and others experienced
during treatment.

(3) Cases on doses of 1.0 g twice weekly. Nine cases were treated by
this method. Treatment had to be discontinued in one case because of
threatened uraemia and in another because of developing puffiness of the
face and swelling of the legs and feet, with severe albuminuria.

(4) Cases started on a dose of 0.5 g which was immediately increased
to 1.0 g and continued twice weekly as long as there was no intolerance,
but which was reduced to 0.5 g again on the first signs of intolerance. Four
cases were treated on this scheme.

In all these later schemes of dosage the reaction to each injection was
carefully studied and treatment was withheld or interrupted as soon as
any evidence of intolerance was noted. Treatment was guided in every case
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by the reactions, general condition of the patient and tolerance of the
injections.

Pentostam
This is a preparation of pentavalent antimony issued by Burroughs

Wellcome & Co. in solution in sealed ampoules of 6 ml, each ml containing
100 mg of pentavalent antimony. Eleven cases were treated with this drug,
and the following schemes of dosage were used:

(1) 6 ml, daily for 10 days; total drug administered, 60 ml. Three cases
were so treated.

(2) 6 ml intravenously every morning and 3 ml intramuscularly every
evening for 10 successive days; total drug administered, 90 ml. Two cases
were so treated.

(3) Two courses of injections, each of 6 ml intravenously daily for
10 days with a rest period of 10-14 days between the two courses; total
drug administered, 120 ml. Two cases were so treated.

(4) A continuous course of 6 ml intravenously every day for 15 days;
total drug administered, 90 ml. Three cases were so treated.

(5) Two courses, one of 6 ml intravenously morning and evening daily
for 15 days; the second, after several weeks' rest, 6 ml intravenously once
daily for 10 days; total drug administered being 240 ml. Only one case
was so treated.

Hetrazan
This is a pharmaceutical product of the American Cyanamid Company,

and has the advantage that it is given orally. A small quantity kindly
supplied by the makers enabled us to try this drug on three cases. It was
given' three times a day after meals for 21 days, the individual dose ranging
from 2.08 to 2.23 mg per kilogramme of body-weight. Details are as follows:

Case Weight Daily Individual Total drug given
No. (kg) dose dose in 21 days(g) (mg/kg) (g)

X 56 0.375 2.23 7.875
2 60 0.375 2.08 7.875
3 48 0.300 2.08 6.300

Toxic Reactions
Antrypol

Antrypol was found to be extremely toxic, sometimes even in small
doses, and wide variations from case to case were observed. Some of the
toxic reactions may have been due to a Herxheimer effect produced by the
sudden destruction of the worms; these reactions were often so impressive
and alarming that it was necessary to abandon the treatment. Four deaths
are recorded in the first series of 20 cases, and these must be attributed to the
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action of the drug. The following effects were noted, especially with the
intensive Antrypol treatment.

(1) Febrile reactions were common, varying in severity from mild to
high fever, sometimes accompanied by shivering, chills and rigor. They
usually began after the fourth or fifth injection, but might be delayed until
the last two or three injections and sometimes until after the end of treatment.
Febrile reactions did not occur in every case, but were seen in the majority
of cases. Once started, the fever would continue with remissions until some
time after the course of treatment was completed, gradually abating by lysis.

(2) Dermatitis and other skin reactions were common. The dermatitis
varied from a punctate, papular reaction, sometimes confluent, to oedema
of the skin affecting in a patchy fashion the legs and feet, upper extremities
and, on a few occasions, also the face. Exacerbation of the original skin
affection common in onchocerciasis was sometimes seen. Severe pruritus
was noted in several cases with and without dermatitis. Exfoliation of the
epidermis occasionally occurred. Some cases were observed to develop
depigmentation of the skin, usually in previous sites of lichenoid patches in
the lower extremities.

(3) Arthritis and general bodily pains were often marked and trouble-
some. In some cases the joints of the legs and feet were so acutely affected
that movement was impossible and in most cases the function of the limbs
was to a certain extent temporarily impaired. Severe backache was common.
The joints most commonly affected were the wrist, shoulder, mid-tarsal,
knee and ankle joints, which often became swollen, tender and painful.
The pain may persist for some months after treatment.

(4) Swelling of the onchocercal nodules was common. The swollen
nodules became painful, hot and tender and in some instances appearedto be
semi-fluctuant. In cases of hydrocele and lymph scrotum, signs of exacer-
bation and inflammation were common. Swelling of nodules on the sper-
matic cord was noticed in some instances, and in two cases with lymph
scrotum an orchitis occurred which took some time to clear up.

(5) Ulceration of lymph scrotum sometimes occurred and was preceded
by exfoliation of the epidermis. Ulceration of the inner part of the thighs
and legs was noted, and occasionally patches of superficial ulceration on the
trunk and upper extremities.

(6) Albuminuria was common, sometimes associated with swelling of the
legs and feet and puffiness of the face. In most cases there was albumen in
the urine at some time during the course of treatment, often with granular
casts as well.

(7) Ocular reaction occurred. This consisted of lachrymation, photo-
phobia, keratitis, conjunctivitis with sero-mucoid discharge, pain in the eyes
and deterioration of vision.
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(8) Gingivitis sometimes occurred, leading to ulceration of the gums and
sometimes even cancrum oris, which was observed in one case.

(9) Persistent attacks of very severe headache were quite common and
were usually not associated with fever.

(10) In several cases there were nausea, vomiting and diarrhoea, saliva-
tion, loss of weight and energy, anorexia.

(11) Some cases developed breathlessness, paroxysmal cough, cyanosis
and collapse after the first dose of Antrypol, and pain in the chest was a
common complaint after injections.

(12) Generalized dark pigmentation of the skin was very striking in one
person who died.

(13) One person with bronchial asthma on admission became much
worse at the start of treatment, and his asthma became alarmingly severe
with its continuation; but it is interesting to note that this case was com-
pletely freed from asthma after the treatment ceased.

Pentostam

No alarming toxic reactions were observed with the schemes of dosage
used for this drug, except a slight transient cough and a sense of constric-
tion of the chest with the first two or three injections. In one case, treated
on scheme 2 (see page 534), there appeared on the ninth day of the course
slight puffiness of the face with albuminuria but no casts in the urine; the
symptoms cleared up in about three days after the end of treatment.

Hetrazan

le reactions encountered are believed to have been mainly allergic
in nature and produced by liberated toxins from damaged or dead worms.
None were sufficiently serious to necessitate stopping the treatment. On
the first day of treatment all three patients developed pruritus, which became
progressively worse until the third to the fifth day of treatment. The itching
was very severe and troublesome, led to vigorous scratching, and in one
case deprived the patient of sleep. One case developed a generalized punc-
tate papular eruption which appeared on the third day of treatment, became
conspicuous on the fifth day, but faded by about the seventh day. In
another case there was no rash, but the skin felt thickened. All patients
complained of severe headache and pains in the eyes and neck. In two
cases there were severe muscular pains, and one of them complained in
addition of severe bone pains. These symptoms persisted for about four or
five days, then started to improve, and completely disappeared in about
seven to nine days. One patient had a conjunctival reaction, which persisted
for the same duration of time as the other reactions.
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Results of Treatment

It is extremely difficult to assess the efficacy of treatment in oncho-
cerciasis, owing to the absence of reliable criteria of cure. Disappearance
of the microfilariae in skin smears is no criterion of cure unless it can
be shown that the adults are destroyed at the same time. As regards signs
and symptoms, it has to be remembered that in cases where permanent
structural damage has already been done (for example, to the eyes) little
or no improvement may follow even complete eradication of the parasites.
We found also that the difficulties of obtaining follow-up records after
treatment were considerable. Many of our patients were unable to com-
plete treatment on account of toxic reactions, and most of them were so
impressed by the severe reactions they had experienced at some time during
treatment that they were reluctant to undergo re-examination. Consequently
it is possible to describe the results of treatment only in very general terms.
Some of the cases treated with Antrypol have been followed up for about
18 months; but in most cases the period of follow-up has been much
shorter, and many have not been seen or heard of since the day they left
hospital.

Antrypol

Owing to the severe toxic reactions it was extremely difficult to estimate
the progress of the disease during treatment. As regards standard of
vision, however, several cases improved while receiving treatment, some-
times after as little as 3.5 g of Antrypol; these were all cases with anterior
manifestations. In a few cases there was definite deterioration of vision
during treatment. It was thought at the time that this deterioration might
be transient, toxins liberated from the dead or dying worms causing a
temporary aggravation of the ocular condition, and that improvement
might follow later. Patients who were able to complete the full course of
treatment, receiving 10 g of Antrypol, were found to be negative for 0. vol-
vuhis microfilariae in skin smears after the completion of treatment. Unfor-
tunately no parasitological data are available for the majority of cases
in whom treatment had to be interrupted or discontinued for one reason
or another.

The records of cases which could be followed up for any time after
discharge provide interesting information, which may be summarized
briefly. The period of observation after treatment ranged from six to about
18 months. The most striking feature in almost all the cases seen was the
reduction of the signs of onchocercal nodules to negligible proportions
in cases who had had comparatively little treatment and their complete dis-
appearance in cases who had had 5 g or more of Antrypol.

As regards the presence of microfilariae in skin smears, all cases who
had 10 g of Antrypol appear to have been completely sterilized of this
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infestation. A few months after discharge some patients who were con-
sidered to have had insufficient treatment were found to be still harbouring
the microfilariae in the skin, but those who had had 4 g or more were
negative for microfilariae in skin smears. Two cases who had had only
3.5 g of Antrypol were found several months after treatment to be free
of microfilariae, the nodules had disappeared, and in one of them great
improvement in vision had occurred.

Some of the cases followed up showed improved vision, while deteriora-
tion had occurred in others. In no case showing posterior ocular manifesta-
tions was any improvement in the eye lesions found, but marked improve-
ment had occurred in cases with such anterior manifestations as keratitis
and pannus. Even in corneal opacities definite rarefaction of the lesions
could sometimes be recognized. In two patients who were almost blind
at the outset, because of bilateral corneal opacities with pannus covering
almost the entire cornea, great improvement in vision had taken place,
and the pannus had completely disappeared.

Pentostam

One case, treated according to scheme (1) (see page 534), showed a
marked improvement in vision after 60 ml of the drug, but skin smears
were still positive for microfilariae on discharge from hospital. In none
of the other cases was any clinical improvement noted as a result of treat-
ment. In only one of them, the patient given 240 ml of the drug according
to scheme (5) (see page 534), were skin smears negative for microfilariae
at the time of discharge from hospital. His vision, after a slight temporary
improvement at first, ultimately became worse again during treatment.
He was an advanced case of ocular onchocerciasis with posterior mani-
festations, and at the time of discharge was practically blind; no follow-up
after discharge has been possible. In none of the other cases did treatment
with Pentostam have any noticeable effect on the microfilariae, which
were easily found in skin smears during and after treatment. Culbertson
and his colleagues 3 found that Neostibosan did not produce a significant
effect on onchocerciasis in the dosage they used. The dosage of Pentostam
used by us in the present series, if expressed in terms of pentavalent anti-
mony, varied from one (60 ml) to four times (240 ml) that given by Culbertson
et al. 3

Hetrazan

The three cases treated with Hetrazan were adult male patients with
onchocercal nodules and defective vision, with posterior as well as anterior
changes in the eyes. The duration of symptoms was one year, five years,
and several years respectively. In two of the cases the skin infection was
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very heavy. Treatment with Hetrazan resulted in the rapid disappearance
of the microfilariae from skin smears, in three days in two of the cases
and in two days in the third. Once sterilized of their skin infestation, all
three patients remained free of microfilariae throughout treatment, as
estimated by repeated skin smears. No improvement in vision was noted,
but degenerative changes in the retina and choroid were so advanced that
improvement was not anticipated. The three cases were seen again one
month after the end of treatment, and in one microfilariae were found
to be again present in skin smears.

Three cases is of course too small a series for definite conclusions, but
our drug supplies were limited. At a later date Banocide (a Burroughs
Wellcome preparation) became available, but by that time we were
acquainted with the work of Mazzotti 8 and of Hawking & Laurie 5 which
indicated that although Hetrazan caused rapid disappearance of the micro-
filariae, often with severe toxic or allergic reactions, it did not appear to
have much effect on the adult worms, which continued to produce micro-
filariae after the cessation of treatment. Somewhat better results have
been reported by French workers (Puyuelo 10), but the effect of the drug
on the adults is still undecided; recent papers (Burch & Ashburn;2
Mazzotti 9) suggest that it has little or none. Mazzotti 9 discusses the
possibility of its prophylactic use in endemrric areas, to prevent the infection
of insect vectors; he considers this unlikely to achieve more than a limited
success and emphasizes the necessity of controlling or destroying such
vectors.
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RJtSUMIt

Au Soudan, la complication la plus importante de l'onchocercose est la c&eit, qui
ne s'observe pourtant que chez 1-10% des malades. Les causes de cette cecite ne sont
pas connues. On a incrimin6 l'hyperinfestation, une hypersensibilite allergique ou une
carence alimentaire due a la destruction par le parasite de metabolites essentiels, chez
des sujets deja debilit6s. Les manifestations pathologiques qui affectent la partie ante-
rieure de l'oeil (keratite, iritis, iridocyclite) sont toujours associees a la presence de micro-
filaires dans les tissus atteints. On n'en trouve jamais, en revanche, dans les lesions,
toujours bilaterales de la partie posterieure de l'oeil (retinochoroldite avec d6p6t de
pigment).

Le programme de recherches sur l'onchocercose dans le Bahr el Ghazal, entrepris
en 1946, avait en particulier comme objectif de tenter de developper la chimioth6rapie
et de suivre les effets du traitement sur les manifestations oculaires, afin de preciser leur
pathog6nese.

Trois m6dicaments ont ete mis a l'etude: I'Antrypol, le Pentostam et l'Hetrazan. II
est tres difficile d'6valuer les r6sultats du traitement de l'onchocercose, faute de criteres

5
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de guerison. La disparition des microfilaires des frottis de peau ne serait un signe de
guerison que si les filaires adultes etaient detruites en meme temps. De plus, certaines
lesions oculaires graves, celles de la partie posterieure de l'aeil en particulier, sont souvent
si avancees au moment du traitement qu'il n'y a pas d'espoir de les ameliorer.

Certaines reactions dues a la toxicite des produits, de I'Antrypol surtout, ont necessite
l'interruption du traitement. Chez presque tous les sujets qui ont support6 les injections
de ce medicament (de 4-10 g) l'infestation semble avoir totalement disparu. Chez certains,
la vision s'etait amelioree, mais seulement lorsqu'il s'agissait de lesions de la partie ante-
rieure de l'ceil, telles que pannus ou keratite; elle avait empir6 chez d'autres. Le Pentostam
n'a pas eu d'action appreciable sur les microfilaires. Avec 1'Hetrazan essaye sur un petit
groupe seulement, les microfflaires disparurent, mais, si l'on se r6f6re A des observations
faites dans d'autres regions, sans que l'on soit certain, pour autant, que les filaires adultes
aient et6 detruites.
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