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L. INTRODUCTTON

Although an active search {s in progress tc find improved drugs for the treatment of
onchocerciasis, it is likely to be at least five to 10 years before any successful new
candidate compounds can become available for general use, In the meantime, the combination
of dicthylearbamazine citrate (DEC-C) and suramin, coupled where appropriate with removal of
nodules from the head, remains the best treatment for this disease.

Research over the past five years has improved understanding of the potential dangers of
these two drugs and of the way in which they should best be used, particularly in the treatment
ol ogular onchocerciasis. On the assumption that DEC-C and suramin will =zt{11 be the maip
form of treatment for some years to come, a review of currently recommended therapy in the
light of recent advances may be helpful,

Z. DEFTINTTAVE TREATMENT OF ONCHOCERCTASYS

When considering the treatment ol onchocerciasis it is advisable to bear in mind the

approximate life span ol the various stages of the parasite. These may be recapitulated as

follows:

(i) pre-patent interval of infection (from introduction of infective larvae to first
detection of microfilariac): 9-20 months (most commonly 12-15 months),

(Liy wadult worma: life span up to 15 vears;
{(iii) development from egp to mierofilariae: about 1O days:
(iv) microfilariac: 1ife span of &-30 months;
{v) development from microfilarias to infective larvae in Simulium: 6-8 days.
At present the definitive treatment of onchocerciasis depends in the main on chemotherapy

with DEC-C and suramin, but, sinece nodulectomy may alsoc play a subsidiary role, this subject
will be dealt with first.
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2.1 Nodulectomy

Surgical removal of nodules is often a popular procedure for the patient can sec that
something is being done for him, and an unsightly lump is removed, Unfortunately, the only
nadules rhat can be removed are those which can be palpated from the surface; these generally
represent but a relatively small preportion of the total load of adult worms in the body, and
hence only a small proportion of the teotal source of microfilariae. The remainder lie,
usually as rather loosely encapsulated worm bundles (Duke, 1980) deep in the Lissues, between
the muscles, in deep fascial planes, against the shafts of bomes and adpressed cluse to the
capsules of joints, especially the hip joint {(Duke, 1%70a). In these sgites they cannot,
using present metheds, be located for remeval during life.

Even the removal of all palpable nodules oftem represents a considerable task. In
patients with many nodules (up to 40 or 30 may be found in an individual) szeveral sessions of
winer surgery will be required. This, combined with the nced for adequate after-care to
remove stitches and to deal with possible haematomata or wound infections, raises considerable
problems of logistics and cost if the method Ls to be applied on a large scale.

As a control methed nodulectomy appears to have little or no effect on the microlilarial
reservoir available for transmission, and the clinical benefits resulting are probably
limited to the degree of prevention of ocular onchocerciasis which may follow early ramoval
of nodules from the head.

2.1.1 BRemoval of head nodules

Nodules on the head should always be excised because of the danger that microfilariae
stemming from them will enter the eye (Andersom et al., 1973). Unfortunately, severe damage
re the oye may already have been done before a palpable nodule is formed arcund a worm or
worms present on the head (Fuglsang & Anderson, 1978). A more valuable simple prognostic
sign of danger to the eye may ba the concentration of microfilariae at the outer canthus
{Fuglssng & Anderson, 19773; and recent opinion suggests that five or more micrefilarias in
a skin snip from this area may be taken as an indication that the paticnt is at high risk of
sarious ocular damage.

A ¢areful scarch is needed to find nodules on the head. The patient should be asked to
help in loecating them, and it may be necessary to shave the head in order to find them.
Often they are very small and, especially in Africa, they may be tucked away behind the sar,

{n the African context it is almost never safe to rely solely on removal of head nodules
to prevent further development of ocular onchocerciasis, and it is uswally essential to follow
up nodulectomy with adeguate chemotherapy. In Guatemala and Mexico, where head nodules are
very commen, regalar and repeated nedulectomy campaigns have probably been of some value in
preventing the onsct of severe cye lesions and blindness, Unfortunately, published [igurcs
in support of this heliefl are not avairlable, and almost cvertainly the nodulectomy campaipns
have not effectively rteduced transmission (Da Léon & Duke, 1966).

Removal of nodules elsewhere in the body may be regarded as optional, Tt may prove a
popitlar measure and as such it may be encouraged, but it is unlikely Lo be ol muech direct

benefit to the patient’ s vcular condition,

2.1.2 Examination of excised nodules

Nodules are often excised at intervals after treatment with new drugs in order to asscss
directly their cffects on the adult wurms. Nodules are also being excised at intervazls from
groups of patients residing in the area of the Onchocerciasis Control Programme in the Volta
River Basin in order to determine the changes that occur in the adult worms over the vears
after Lransmission has ceased (Dr D. Butingr, in preparation). Such studies demand a thorough
basic knowledge of the "normal" condition of worms removed from untreated subjoects living In
mones where transmission continues.
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Knowledpe on this subject has been greatly advanced by the recent discovery that excised
nodules can be dipested with collapenase so as te obtain the adult worms in a fresh, and often
iy o Living condicion {Schulz-Key st al., 19/7). This provides a means of assessing the
condition of cach worm, Its viability and its embryonic potentizl along the whole length of
its body, The method has alse proved useful in assessing the effects of drugs opn adult
Uncheverea velvelus worms (Schulz-Xey et al,, 1980), thus providing a valuable supplement to
the use of impression smears made from dissected nodules and to the straightforward histo-
lopical assessment of the coatzined worms (Copeman, 1979).

Lhe rapy
In view of the Llimitations of nodulectomy, the definitive trearment of onchocerclasis
relies heavily on chemotherapy and, with the drugs cuxrently available, namely DEC-C and

surtamin, this raises a number of problems,

2.2.1 The patient's general state and well-being during treatment

Before resorting to chemotherapy in vnchocerciasis, the patient’'s need of therapy must he
gscertained and be found to outweigh the risks and inconvenience involved in treatment, For
asxample, it may well be better to leave untreated a lightly- to moderately-infected subject
who has no symptoms resulting from hie infection and whose eyaes are not at risk.

Among patients whoe do present with signs or symptoms of onchoeerciasis indfcating that
treatment is neoeded, the risks and difficulties involved will vary with the general condition
of the patient and with the intensity of the infecrion. For example, a well-nourished
expatriate, with a light infection chiefly manifest as an itehing vash, is likely to support
chemotherapy much better than a heavily-infected, undernourished person, who has been born and
bred din the endemic area, whe may be harbouring many other parasites besides 0. volwulus, and
whose eyes may alse be seriously affectred. The present paper concentrates mainly on the
troatment of patients living in endemic areas, especially those who are heavily infected and
arc at risk of ocular complications,

barticularly in heavily-infected patients, who are living in reral endemic aress and who
miay be in poor peneral health or undernourished, treatment should not start until their
peneral condition has been {mproved s that they may bhe expected to surmount the anticipated
regctions to chemotherapy. 0ld &znd jnflirm patients, or thosc with severe disease of the
Piver or kidneys may simply not be strong enough to undergo treatment, especially with suromin.
Treatment of pregoant, women should be delayed until after delivery.

Stops must be taken to ensure that patients receive adequate food and drink during
treatment (Duke & Anderson, 1975). Often this means that the physician himself will have Lo
arrange for the supply and preparvation of victuals. If this is not done, the patients may
stnp eating during the couvrse of treatment, tske too little fluid, and go inte a decline.

It fellows that treatment needs to be undertaken, if not in hospital, then in some sort of
trestment camp where staffl and facilities are availshle for this purpose.

in order to asscss the effects of treatment or its complications, it is also necessary to
hiave access Lo certain basic labeoratory facilities during the course of chemothertapy, as well
as o he able to provide ophthalmic care for patients with ocular complications.

Forthermore, §if it is anticipated that corticosteroids may have to bhe used in order to
rodice resetions to the death of 0. volvulus parasites, it is important to exclude, or o
treat beforchand, any conditions which contraindicate the use of these drugs, especially
palmonary tuberculesis, For example, a wasted patient who has a heavy infection with
0. velvulus and intraccular micrefilariae and is thus at high risk of blindness, but who is
alao sutfering from pulmonary tuberculosis, represents a rcal challenge to the skill of the

physicdan.
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In gencral, totally blind persons having no perception of Light should not be subjected
to specific treatment Eor onchocerciasis for it is impossible to restore their sight.
However, if they are suffering from severe itching skin lesions, treatment may be given on
these grounds. Likewise, patients with painful blind eyes may require specialized ophtbalmo-
logical intervention. On the other hand, patients who still have perception of light, but
who are classed as econemically blind (unable to count fingers at 3 m with the better cye) ,
may be considered for treatment in order to avoid further deterioration in their sight or the
development of painful self-perpetuating lesions. With patients in this category the
decision whether or not to treat must depend on the assessment of the individual case made by
the ophthalmologist.

A final factor entering into the decision whether or mot to treat any particular patient,
especially those threatened by severe ocular onchocerciasis, is the degree of exposure to
reinfection to which the patient is likely to be submitted upon returning te his home environ-
ment. This aspect of the problem is considered in 2.2.4.4,

2.,2,2 Treatment with DEC-C

DEC~C is at present the standaxd drug used in the treatment of onchocerciasis to bring
about the death of the microfilariae of Q. volvulus. In this respect it is preferred to
either metrifonate (Awadzi & Gilles, 1980b) or levamiscle (Duke, 1975), both of which are more
toxic in thelr own right and have a less certain microfilaricidal action.

Unfortunately, DEC-C has virtually no lethal or sterilizing sction on the adult worms of
0. volvulus, a5 has been confirmed by studies on eollagenase-digested nodules from paticnts
treated with DEC-C (Taylor et al., 1980a). However, it is possible that prolonged treatment
with this drug may increase the proportien of pathologically altered eggs and embryes in the
uteri of the female worms (Schulz-Key et al., 1979).

Although apparent e¢linical cure has been reported in about half cf a series of
100 lightly-infected patients treated with a single three-week course of DEC-C at 4 mg/kg
body weight daily (Rée, 1977}, it is not known how many of the jnfections in such patients
would have died out or beceome asymptomatic without any trestment. While it is possible that
DEC-C may sometimes have 3 macrofilaricidal effect in early, lightly-infected cases, as a
general rule in patients who are permanently residing in endemic aveas, it is wise to consider
DEC-C as a purely microfilaricidal drug.

2. 2.2.1 Resctions to DEG-C im patients with onchocerciasis {the Mazrotti reaction)

In almost all onchocerciasis patients, particularly those who are heavily infected,
DEC-C gives rise to a reaction, known as the Mazgottl reaction (Mazzotti, 1948), which is
usually localized to the skirn but which may alsc be azsociated with systemic reactions.

Systemic reactiens, which may be severe and alarming, come on rapidly and may last for
some davs. They include postural hypotension, collapse, respiratory distress, vertigo,
fever, joint pains, mus¢ular aches and headache (Bryceson et al., 19773 Duke et al., 1976a;
Fuglsang & Anderson, 1974; Duke & Anderson, 1972, 1975; ERougemgnt ct al., 1976).

Local reactions te the death of microfilariae in the skin may come on within 13 minutes
to 24 hours of the first dose. They usually start with intense itching, fellowed by the
development of an urtice-papular rash or, in heavily-infected patients, hy 2 generalized
dermatitis and a feeling that the skin is “on fire". Depending on the distribution of the
microfilariae the loecal reaction may be confined (to one limb for example) or may extend over
the skin of the wheole body. The lymph glands draining the affected areas of skin become

swollen, tender and painful,

Patients with many microfilariae in the anterior secgment al the eye suffer from an acute
{but usually short-lived) exacerbation of watering and photophobia, with hypetraemia of the
conjunctiva and sometimes with signs of iridocyelitis (Anderson et al., 1976a). Reactions
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may also ocecur in the posterior segment of the eye, but in their early stages these are
relatively silent clinically and are not usually recognizable by ordinary direct or indirect
ophthalmescopy (Anderson et al,, 1976a). Their onset is usually only detectable by examina-
tion ¢f the visual fields using the confrontation test or the tangent secreen test, when they
arc manifest as a gradual loss of the periphersl visual field, In the early stages the lozs
will he partial but may develop into a severe constriction of the visual fields leading to
tunnel vision. Il fluoresceine angiography can be performed, leaskage of dye from the optic
disc and disturbances of the retinal pigment epithelium may be observed to develop (Bird et al.,
1980} . These findings will be further discussed under 2.2.4.2 and 2.2.4.3.

Oral DEC-C also has & marked effect in "mobilizing" microfilariae of . volvulus, In
the fivgt 24-72 hours after the first dose, considerable numbers may invade the blocdstream,
the uring, the sputum, the cerebrospinal f£luid (CSF) and the tears (Duke et al., 1976a).
They may even enter hydrocoele fluid (Kale, 1979).

The possible immunolegieal mechanisms underlying the reaction to DEC-C and the possible
role of pharmacological mediators secreted by inflammatory cells have been discussed at some
length by Henszon et al, (1979), and need to be further investigated. More recently,
Creenc et al. (1980) have suggested that circulating immune complexes may be involved in some
aspects of the reaction; but Guerra-Caceres et al., (1980) could find no evidence for thiz and ‘,
suggest that the clinical features may be due to release of mediators secrered from inflamma-
tery cells, including eosinophils, in sites wheve microfilarize are destroyed.

2,2.2.2 Means of reducing the Mazzotti reaction to DEC-C in onchocereissis

The various elements of the host's clinical response to death of microfilariac under the
influence of DEC-C can be roughly quantified and a system has recently been developed for
measuring the intensity of the Mazzotyi reaction (Awadzi & Gilles, 1980a).

The clinical severity of the Mazzotti reaction can be reduced to some extent in two ways:
(1) by the use of anti-inflammatory drugs, and (b) by starting DEC-C treatment with very low

dnses which are then gradually jncreased,

() Anti-ioflammatory and other palliative drugs

Recent trials (Awadzi et =sl., in preparation) have ghown that both cyproheptadine (as
representative of the antihistamines) and indomethacin are without cffeet on any of the
elements of the Mazrzotti yeaction. 0f the drugs so far tested in double-blind trials, only
corticosteroids have a beneficial action, They greatly reduce all elements of the reaction
except the pruritis, which is usually most intense during the first few hours after the first .J
dose of DEC-C, and the rash.

The steroid used should be one with minimal minreral and corticoid effects but with
maximal anti-inflammatory action, Probably the best is betamethasone (Duke & Anderson, 1972).
Treatment should start 24-48 hours before the first dose of DEC-C is given, the hetamethaszone
being presceribed at 1.0-2.0 mg three times a day for an adule. This dosage should continue
until the patient is through the worst of the reasction and most of the microfilariae have
disappesred from the skin. The dosage should then be tailed off over a period of four days,
1f another corticosteroid is used the dosage should be such that ir provides a similar anti-
inflammatory aection. The protective corricostercoid umbrella may be combined with the initial
low desage DEC-C schedule deseribed in (b) below, but in the opinion of Awadzi (1980),
provided the corticosteroids are given for 24 hours in advance, it is best to start DEC-C
dosage as a single 200 mg daily dose and to continue this for 14 days,

As well as damping down the Mazzotti reaction, corticosteroids may slightly delay the
destruction of microfilariae by DEC-C but the extent of this delay is not sufficient to
represent any serious drawback (Duke et al., 1976b; Awadzi, 1980).

Aspirin and codeine may also help to reduce pain (in skin, lymph glands and jeints),
fever and headache during the first days of DEC-C therapy.
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(b) Low initial and gradually increasing dosage with DEC-C

The use of low deses of DEC-C at the start of the treatment may alsc help to reduce the
Mazzottl reaction. The coutgse of oral DEC-C should start at 25 mg ou the first day for an
adult and the dose gradually increased, according to patient response, to perhaps 25 mg
morning and evening on the second day, 50 mg morning and evening on the third day, and 100 mg
meorning and evening on the fourth day. From then on treatment may continue at 200 mg once a
day uatil the microfilarial load in the skin has been reduced to near zero, a process which
normally takes seven to L4 days. Higher or more frequent daily dosage is unnecessary
(Awadzi & Gilles, 1980b).

Although this is an example of a currently recommended schedule, there is still room for
investigation of nom-pulsed, steady, low-dose delivery of DEC-C as a possible means af
reducing the violence of the Mazzotti reactiom.

2,2,3 Treatment with suramin

Suramin is used for its macrofilaricidal action. Unfortunately it is & somewhat toxic
drug in its own right and it alsc has a slow mlcrofilaricidal action against Q. velvulus
which can cause unpleasant reactions during rreatment,

2.2.3.,1 Toxic effects of suramin and reactions to treatment

The toxic effects of sursmin are varied and upon occasion, they may even be fatal.
They are briefly reviewed below.

Collapse has been recorded very occaslonally during the first injection of the drug.
To avoid this, the first test dose (i.e. 0.1-0.2 g in 1-2 ml water) should be given slowly

according to the following schedule:

{8) inject a Few microlitres and wait one minute; if there are no manifestations of
collapse

(b) inject half a millilitre and wait again one minute; if no manifestation of collapse
(c) inject the rest within one minute; total time of injectlon = three minutes,

Subscquent mild toxic manifestations, thought to be due ro the pharmacological effects of
the drug itself, have to be accepted as the price of successful rreatment. These include:

o

(i) mwild albuminuria and a few granular casts in the urine;
(ii) tenderness of the scles and palms:
(iii) polyuria and increased thivst;
(iv) slight tiredness, anorexisz and malaise.
More severe toxic manifestations, indicating that treatment should be stopped, are:
(v) heavy albuminuria with a heavy deposit of granular casts;
{vi) uleeration of the mouth and tongue;
(vii) exfoliative dermatitis:
{viii) diarrhoea lasting more than three days;
(ix) severe prostration;

(x} prolonged high fever, sometimes with bronchitis developing.
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Reactions, attributable to the effect ¢f the drug on the parasites, are:

(#1) wurticaria and swelling of the parts of the body where adult parasites are located,
developing within an hour of the first injection;

(xii) later, gradually developing tenderness and swelling around nodules or impalpable
worms as these are killed by the drug;

(xiii) deep abscesses centred on deep-lying adult worms;

{xiv) painful immobilization of the hip joint in a semi-flexed position due ro reaction
arcund worm bundles against the capsule of the hip joint:

(xv) itching, swelling, and inflammation of the skin, with papular and vesicular
eruptions, usually followed by desquamation, all associsted with death of microfilariae:

(xvi) swelling, pain and limitation of the joints of the fimgers, toes, wrists, ankles,
and other limb joints (may be due to the formation of immune complexes as a result of
death of parasites),

To these may be added the reactions cauged by the drug's effect on intraocular microfilariae,
These include:

(xvii) exacerbation of keratitic lesions;

(xviii} development of iridocyclitis with threat of anterior and posterior synechiae
forming; and

{xix) possible excitation of optic neuritis or choroidoretinal lesions leading on to post-
neuritic optic atrophy and associated loss of the peripheral wvisual field,

Despite this lengthy list of possible complications, many onchocerejasic patients take
suramin well.,  But in order to reduce or avoid the development of toxic manifestations and
other reactions, 1t now appears that certain principles should be follewed during treatment,
all of which are discussed in greater detail elsewhexe in this paper.

First, an adequate supply of nourishing food and drimk should be ensured throughout the
course (Duke & Anderson, 1975; s=see 2,2,1), Second, if is wise to reduce the microfilarial
load by means of DEC-C before starting suramin treatment (Anderson & Fuglsang, 1978; s=ee
2.2,3.2). Third, only the lowest effective dosage of suramin should be used, increasing the
weekly dose gradually (Rougemont et al., 1980; =ee 2,2.3,2), TFourth, dangerous systemic
Loxie regetions must be watched for and treated, as necessary, with corticosteroids (Duke &
Anderson, 1972; see 2.2.3.2). Fifth, the possible onset of iridocyclitis must be watched
for aund, if the patient develops a red eye, immediate symptomatic treatment must be given
(sae 2.2.4.1(a)).

The exact pathogenesis of the toxic manifestations of suramin is not well understoed,
owing in part to the lack of autopsy studies from fatal cases, However, one detailed study
on # chimpanzee which died while under heavy desage with suramin has been published (Gibson
et al., 1977). In this animal, the primary target organs invelved in suramin toxicity
included the intestine, kidney, spleen and peripheral blocd. There was no degeneration of
the adrenal cortex. The toxicity was thought to be related to the known biochemical and
pharmacological properties of the drug, which binds to albumin, haemoglobin and other plasma
proteins, is an autocoagulant and anticomplement, and inhibits a variety of enzymes including
proteases and ATPases.

Little is known about the metabolism, pharmacokineties eor pharmacodynamics of suramin or
DEC=C, but studies on this subject, using Cl%4 radiolabelled drugs in onchocerciasis patients,
are at present in progress and the results should be available soon, *

1 PR .
These are being carried out at the Onchocerciasis Chemotherapeutic Research Centre in
Tamale, Ghana, by Dr K, Awadzi in cooperation with Professor A. Breckenridge at the Department
of Clinical Pharmacology, Liverpool University, United Kingdom,
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2.2.1,2 Treatment sechedules with suramin used either in conjunction with DEC-C or alone

For the definitive treatment of onchocerciasis, éspecially in individual treatment, =
microfilaricidal course of oral DEC-C (as described in 2.2.2.2) is best given as a prelude to
rreatment with suramin, using the latter drug as far as possible solely to kill the adult
worms and bring about a radical cure. In heavily-infected patients suramin is better
tolerated, and particularly the dangers associated with its own slow microfilaricidal action
(Anderson et al., 1976b) can be reduced if the original load of microfilariae is first
greatly reduced or eliminated by DEC-C treatment (Anderson & Fuglsang, 1978).  However, in
lightly-infected patients, especifally in relatively large-scale campaigns, pretrestment with
DEC-C may not be practicable, and suramin may have to be used alone,

Recent work on suramin treatment in the context of heavily-infected African patients
{especially those whose eyes are at risk) has tended te concentrate on low-total-dose
gehedules, such as were first used in the Sudan by Dr M. Sherif Dawocod, In such patients,
a 100% parasitological cure is not ususlly essential and, rather than run excessive risks of
toxic reactions from higher dosage schedules, it is often better to be content with a lower
and less toxic¢ schedule provided that it reduces the parasite load sufficiently to prevent
the development of serious ocular lesions.

On the other hand, in patients with acute pruritic onchocerciasis (who are ugually
relatively tightly infected), a 100% parasitological ¢ure may be essential if clinical relief
iz te be obtained. Such persons may benefit more from the standard course, or from an
extension of the low-dose course by one or two more full doses so as to ensure killipng =li
the adult worms,

A typical low-dose schedule for an adult weighing 60 kg or more would be successive
weekly doses of 0.2 g, 0.4 g, 0.6 g, 0.8 g, 0.8-1.0 g, 0.8-1.0 g, i.e. a total of 3.6-4.0 g
{or 60-67 mg/kg). Courses of thigs magnitude appear to be effective in killing or
permznently sterilizing at least 80% of the adult worms and, by comparison with the
previcusly accepted standard suregmin courses (i,e. for a 60 kg adult a test dose of 0.1 g
followed by 1.0 g weekly to a total of 3-7 gl or 83-117 mg/kg), they appear to produce fewer
adverse reactions to early doses, are better tolerated by heavily-infected patients and, when
used without previous DEG-C, have # less marked immediate micrefilaricidal action (Rougemont
et al., 1980, 1981),

Nevertheless, even at this reduced desage, which appears to be the minimum that is
capable of producing an acceptable macrofilaricidal action, the microfilaricidal effect of
suramin can be sufficient to cause dangercus iridocyclitis with formation of anterior or
posterior synechiae; and, a5 far as the posterior segment of the eye is concerned, it is not
vet known whether such low-dose schedules are associated with the subsequent development of
optic atrophy (see 2,2,4.2(bY) as can occur with the standard course of suramin (Thylefors &
Rolland, 1979). Furthermore, this low-total-dose suramin schedule, although apparently safler
than the standard tegimen in heavily endemic areas, still cannot be administered indiscrimi-
nately to all infected persons, still requires repested attendance of the patients over at
least gix weeks, and gtill does not aveid the difficulries associated with dntravenous
injections under field conditions or the need for medical supervision.

Following a course of suramin, even if this has been preceded by oral DEC-C, there &re
usuailly some microfilariae remaining in the skin and eye, These have emerged from the adult
worms before they were killed, and some may even have emerged alive from the uteri of moribund
or dead female worms. In the treatment of the individual, it may be desirable to get rid of
these microfilariae by further short courses of DEC-C. It is wise to wait until the patient
has quite overcome any debilitating effects of suramin before more DEC-C is given, znd this may
involve waiting for some weeks. When the post-suramin DEC-C is given, betasmethasone coverage
and a low initial DEC-C dosage are not usually necessary, for the microfilarial concentrations
remaining at this stage will probably be low, Dogage at 200 mg DEC-C daily for thres days

It should be noted that the manufacturers' "instructions for use' leaflets enclosed
with suramin vials often still recommend treatment with 10 weekly doses of 1.0 g for
onchocerciasis, Such prolenged and high dosage 1s unnecessaty and greatly increases the risk
of toxic reoactions,
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should suffice, and this course can be repeated monthly until ingestion of the first dose of
PEC-C given after the lapse of a month produces no further reaction (i.e. the Mazzotti test
is negative). At this stage the infectieon can be seid to have been eliminated,

If gsuramin has been used without prior DEC-C treatment, the microfilarial concentrations
at the end of the course may still be considerable, Full precautions against reactions may

then have to be taken if DEC-C is given.

2.2.4 Benefits and risks of DEC~C and suramin treatment in ocular conchocerciasis

2.2.4.1 Effects on the anterior segment

{a) DEC-C

Oral DEC-C has a rapid action on microfilariae in the eye. Those in the cornea and
conjunetiva are killed within 24-48 hours and, after an initial period of excessive watering
and photophobia, the patient usually experiences a great symptomatic improvement.

Similar rapid death of microfilariae gecurs in the anterior uveal tissues, and this may
be associated with a red eye, flare, and cells in the anterior chamber - the signs of
iridocyclitis, When this happens there is grave danger of synechiae developing, unleas
symptomatic treatment 1s promptly given,  Atropine drops (1%) should be instilled (having
due regard to the risk of glaucoma); local or systemic corticosteroids may be needed; and
acetazolamide may be very useful to reduce occular pressure (Puke & Anderson, 1972, 1975).

Although DEC-C penetrates intoe the aqueosus humot, mictofilariae in the anterior chamber
are not normally directly affected by the drug. Only when there are many cells in the
aqueous humor, as a result of previous inflammation, will the microfilariae be attacked in
this =ite, Nevertheless, the numbers of microfilariae in the anterior chamber decline
slowly over one to three weeks of oral DEC-C treatment as the source of supply from the
anterior uveal tissues is cut off and those present move out of the chamber (Duke, 1976;
Duke et al., 1976b).

The net result of oral DEC-C treatment given under proper supervision is thus usually an
immediate benefit te the anterior segment of the eye (Anderson et al., 1976a), and this
henefit will be maintained if subsequent suramin treaztment kills the adult worms from which
further invading microfilariae would come; or if suppressive oral DEC-C treatment is
continued regularly thereafter,

(h) Suramin

The beneficial effects of suramin on the anterior segment are essentially long-term and
resule from the drug killing the adult worms and stopping the further production of micro-
filariae. On the other hand, the microfilaricidal action of suramin in itrs own right tends
to be dangerous in its effects both on the cornea and the anterior uvea,

The microfilaricidal action of suramin may start after the first or second dose of the
course when 1 g is given weekly but it is more likely to come on after the thira or fourth
dose. Far from being a rapid action such as is seeén with oral DEC-C, the microfilaricidal
action of suramin is slow and drawn out, lasting for several weeks. During the whole of
this period the patient may suffer from an acute or sub-acute kerato~conjunctivitis and/or an
iridocyclitis, which can be painful and distressing. The iridocyelitis, if not adequately
controlled by symptomatic (see (a) above) or preventive treatment, can produce lasting damage
te the eye, especially from formation of synechiase and subsequent secondary glaucoma, It is
to help aveid this catastrophe that the pre-suramin DEC-C treatment is recommended and that
the low-total-dose suramin zchedules, which help to reduce the miecrofilaricidal asection of this
drug, have been developed.
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2.2.4.2 Effects on the posterior segment

{a} DEC-C

The beneficial effect of oral DEC-C in preventing the development of lesions of the
posterior segment of the eye is much less certain and such evidence as there is indicates
that any immediate effects of treatment are more likely to be detrimental than beneficial.
Lesicons of the retina and optie dise have appeared and developed in children with ouche-
cerciasis while on prelonged low dosage trestment with oral DEGC-C at 12,5-25 mg daily
(8cwa & Sowa, 1978). Furthermore, in a proportion of heavily-infected patients showing
mierofilariae at the outer canthusg and/or with intraccular micrefilarjiae, oral DEC-C
treatment appears to provoke the development of inflammatory changes in the optic disc or the
retinal pigment epithelium (Bird et al., 1980). In the early stages, these changes are only
revealed as arcuate losses of the peripheral visual field or by leakage of dye from the disze or
retinal tissues during fluoresceine angiography. Such changes may later develop into
the post-neuritic optic atrophy or onchocercal choroidoretinal lesions described by
Anderson et al. (1976a) as following on DEC-C treatment.

(b} Suramin

No perimetric or fluoresceine angiography studies have yet been reported on onchocerciasis
patients being treated with suramin. However, the development of optic atrophy some months
after suramin treatment has been reported inm onchocerciasis patients with intraccular micro-
tfilariae {Anderson et al., 1976b; Thylefors & Rolland, 1979), The pathogenesiz of these
lesions may be similar to that following DEC-C,

2.2.4,3 The pathopgenesis and further investigation of posterjor segment lesions developing
during and after chemotherapeutic treatment of ocular onchocercissis

It seems highly unlikely that either DEC-C or suramin per ge has any direct toxic action
on the tissues of the posterior ocular segment, DEC-C has been used to treat millions of
persons with lymphatie filariasis without any reports of eye trouble developing. Similarly
suramin has been widely used in the treatment of African trypsnosomiasis without reports of
such lesions.

The damage to the posterior segment appears to be asseociated with microfilaricidal
treatment but its exact pathogenesis requires further ecareful investigation. For the time
being, it is postulated that drug-induced death of microfilariae in the posterior segment of
the eye is the basic cause of these lesions, but whether they result from local inflammatery
reactions around dying microfilariae or from a more generalized process, perhaps involving
circulating immune complexes (Greene et al., 1980), remains to be estzbliished.

It is not yet known how many of the field defects and optic disc leakages of fluoresceine
provoked by DEC-C or suramin are transient and how many lead on ta permanent damage. Nor is
it known whether the development of these lesions can be prevented or reduced by the use of
corticosteroids, Noxr is it yet possible with any degree of certainty to recognize in
advance those in whom such lesions will develop.

the effects of suppressive DEC-C and of low-dose suramin schedules on the posterior
segment in onchocerciasis patients with different intensities of infection alsoc need to be
investigared both in areas of continuing transmission and in areas where trapsmission has been
interrupted by means of vector control, In the latter environment the length of the interval
between interruption of transmission and the giving of treatment may also have to be taken
into account.




WHO/ ONCHO/81.156
page 12

2.2.40.4 Benefits and adverse effects of chemotherapy on the eye in relation to the matural
evolution of oeular onchocerciasis

An important factor te be taken inte account when assessing the potential dangers of
systemfe microfilaricidal treatment, whether with oral DEC-C or with suramin, in ocular
onchocerciasis is the expected natural evolution of the untreated disease,

Under conditiens of continuing transmission, untreated patients with more than minimal
numbers of intraccular microfilariae are at high risk of developing pathology of the anterior
or posterior ocular segments, or both, in the natural course of development of the disease
(Anderson et al., 1978:; Rolland et al., 1978). The considerable potential benefits of
treatment, especially to the anterior segment, almost certainly outweigh the possible risks
that any drug-induced death of micreofilariae in the posterior segment may accelerate damage
toe the optic nerve head or to the choroidoretinal tissue. This applies particularly to
regions, such as the West African savannas where anterior segment disease in the form of
sclerosing keratitis is very prevalent, or to Guatemala where most of the blindness is
probably due to sequelae of anterior uveitis. Despite the continuing risk of reinfection
after treatment, which in the West African forest zone may re-establish infections at thelr
original level within four to nine years (Duke, 1968bL), suramin-treated patients from the
West African Sudan savanna have been shown to derive considerable benefit, as far as the
development of oeular lesions is concerned, over a period as long ag 15 years afrer chemo-
therapy (Budden, 1976).

Where transmission of 0, volvulus has besn successfully interrupted by Simulium control,
observations from the former onchocerciasis focus in the Kodera valley in Kenya, where the
vector §. neavei was eradicated, indicate that eye lesions in infected persons may continue to
progress for many vears (Roberts et al,, 1967). On the other hand, recent thorough sequential
ocular examinations in the area of the Onchocerciasis Control Programme in the Volta River
Basin indicate that eye lesions in most of those persons already affected do not progress
significantly during the first three years following the interruption of transmission
(Relland & Thylefors, 1979: Thylefors and Tﬁnjum, 1580). In such eircumstances the
potential danger to the posterior segment of giving microfilarieidal treatment may have to be
weighed more seriously.

2,2,5 Buppressive treatment with DEC-C

2.,2.5.1 Oral treatment

From time to time it has been suggested that DEC-C could be used as a microfilarial
suppressant for 0, volvulus im oxder to prevent the development of ocular onchocerciasis, te
control the acute gkin lesions, and to prevent chronic skin and gland lesions from developing,

First of all, virtually the whole of the patient’'s initial load of mic¢yofilariae has to
be cleared from the skin., This can be accomplished either by giving a seven to 14 day course
of DEC-C as described in 2.2.2.2 or by giving a weekly dose of DEC-C in the 50-200 mg range
for a opumber of weeks. Once this has been done it is usually pessible, by means of a weekly
dose of 50-200 mg, to keep the skin and eyes almost free of microfilariae for long perivds,
despite the continued presence in the body of many fertile adult female worms,

This treatment has been used inm individual pactients to prevent the development of
anterior segment lesions {(Anderson et al., 1976a; Sowa & Sowa, 1978). On a larger scale, it
could in theory be used to reduce the mwicrofilarial reservoir in man, thus helping te control
transmission of the parasite (Duke, 1968a). Unfortunately, in practice, suppressive DEC-C
has gearcely ever proved acceptable to infected persons. The pruritiec reaction, albeit
relatively mild, which normally occurs for two to three days after each dose, is so unpleasant
that all but the most highly-motivated patients fail to follow the schedule for long
(Anderson et al,, 1976b; Sowa & Sowa, 1978). A trial by Rougemont et al, (1976) showed thar
after one year of selfi-treatment at a weekly dose of 50 mg more tham ome-half of the 137 persons
treated exhibited a highly significant decrease in microfilarial densities. Unfortunately, a




WHO/ ONCHO/81.156
page 13

subgequent examination made after 36 months revealed that the microfilarial loads of all
subjects had returned to their original level, indicating an interruption of the self-
treatment (Rougemont, A., unpublished data). Only with the most careful supervision is it
possible to maintain regular suppressive treatment for several months and this only in small
groups of patients (Taylor et al., 1980a).

When considering the possible use of suppressive DEC-C therapy on a large scale to
reduce the human microfilarial reservoir and thus to help control transmission, it must also
be remembered thst the Simulium/O. velvulus transmission relationship in the West African
savannas, where blindness is most common, is characterized by the phenomenon of "limitation”
(Bain, 1971, 1976; Pichon et al., 1974; Philippon, 1978). This implies that increased
intagke of microfilarise by the vector above a certain low level does not result in an
increagsed producticn of infective larvae for transmission, From this it follows, conversely,
that microfilarial suppression by means of DEC-C would have to be extremely thorough and
widespread if it were effectively to reduce transmission in the abgsence of vector control,

It weuld almost certainly be very difficult to achieve a sufficiently regular and large-scale
coverage with DEC-C in most of the rural communities where onchocerciasis is endemic.

2.2.5.,2 The possibility of trangepidermal treztment

As an alternative teo oral DEC~C, transepidermal DEC-C (as 1-2% loticon) has recently been
advocated for microfilarial suppression, In lightly=-infected (5-6 mﬁ/skin snip) Liberian
patients, seven daily applications of the lotion c¢leared almost all microfilariae from
treated areas of skin but had no sction on those in adjacent untreated skin, Skin reactions
were repeorted teo be minimal, and it was suggested that DEC-C lotion could provide a new and
practical therapy for concheocerciasis (Langham et al., 1978),. Hewever, when the lotion was
tested on heavily-infected (about 150 mf/skin snip) patients in Sudan, very severe local and
systemic reactions resulted, although the reduction in microfilarial counts was less than with
oral DEC-C (Hutchinson et al., 1979). These variable results led to the setting-up of two
double-blind trizls, onée comparing DEC-C lotion with oral tablets in Liberia (Taylor et al,,
1980a) , the other comparing DEC-C lotion with a placebo lotion in Guatemala (Tayler et al.,
1980b) .

From the results of all these trials, it appears that: (i} DEC-C is absorbed
systemically after topical application, albeit at very much reduced levels compared to
conventional oral dosage (Hutchingon et al., in preparation); (ii) DEC-C lotion, like oral
DEC-C, does not kill or sterilize the adult worms$ of 0. volvulus (Taylor et al,, 1980a;
Schulz-Key et al., 1979); (iii) the lotion is less effective and slower thanm the tablets in
reducing microfilarial cencentrations in the skin (Hutchinson et al,, 1979; Taylor et =al.,
198Ga); (iv) the local and systemic side-effects of the lotion are 2s severe or worse than
those of the tablets (Hotchinson et al,, 1979: Taylor et al., 1980a); (v) the lotion, in
marked contrast to the tablets, has little or no immediate action on microfilariae in the
cornga or, appareéently, in other ocular tissues even when it is applied te the face
(Hutchinseor et al., 1979; Taylor et al., I198Qa); and {(vi) regular uzse of the lotion over
several months may be associated with an increase in intraccular microfilariae and the
development of uveitis (Tavler et al., 1980a).

It seems, therefore, that there is no reason to use the lotion, as opposed to oral LEC-C,
for suppression of gkin microfilariae, unless the psycholegical appeal of a skin lotion sheuld
lead to a greater acceptability of DEC-C in this form. This might be so in some lightly-
infected communities where onchocerciasis is predominantly a skin disease. Likewise there is
ne reason to use the lotien for the treatment and prevention of onchocerciasis in the anterior
segment of the eye, which uswally regponds well, and much more rapidly, to oral treatment with
DEC-C given, if necessary, under ¢orticosteroid cover (Anderson et al., l976a).

There remains only the question of whether DEC-C lotion would he bemeficial for the
treatment of patients who have considerable numbers of intraccular microfilariae and who may
therefore be at visk of developing uveitis or posterior segment lesions including optic
neuritis when they are treated with oral DEC-C and/or suramin. The possibility exists that
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DEC-C lotien could bring about g decline in the numbers of microfilariae in the posterior
segment without directly killing any of those present in the choreid retina or optic nerve;
and thus a preliminary course of DEC-C lotion applied for a few weeks might lower the numbers
ol intragcular microfilariae sufficiently to permit standard treatment with oral DEC-C and
suramin to be undertaken subsequently without running such a high risk of developing micro-
filaricide~induged lesions of the posterior segment. This therapeutic strategy needs to be
tested in & controlled clinical trial, which could well be combined with some of the
investigations mentioned in 2.2.4.3; but, before this can be done, further controlled data
are required to show whether or mot DEC-C lotion produces adverse effects on the posterior
segment of the eye,

3. CHARACTERISTICS OF THE IDEAL DRUG FOR ONCHOCERCIASIS

The imperfecticons of DEC-C and suramin centre around the microfilaricidal action of both
drugs and the intrinsic teowicity of the second.

The ideal drug for treatment of onchocerciasis would appear to be one with a purely
macrofilaricidal action, and effective as a short (preferably one day) course of treatment
either by injection or by mouth. Because of the long prepatent interval of O, volvulus,
which is normally about 15 months (Duke, 1980), such a drug given once a year for two to
three years tould probably, by itself and without vector control, bring about the elimination
of the parasite from the population, Furthermore, in all except a few of the most severe
cases of ocular onchocerciasis, it would suffice, once the adult worms have been killed, to
leave the microfilarial lpad to decline naturally from old age without treatment with a
microfilaricide; while for those few patients whose eyes are in immediate danger from the
cxisting load of mierofilariae, careful use could be made of DEC=C under corticosteroid
cover,

The nearest approach to a drug with an almost entirely macrofilaricidal action was the
organic arsenical, melarsonyl potassium, otherwise known as Mel W or Trimelarsan (Friedheim,
1962).  Unfortunately, the use of this preparstion, which ar first appeared very promising
for the treatment of cnchecerciasis on a large scale (Duke, 1970b), had to be abandoned
because of the unpredictable risk of arsenical encephalopathy (Duke, 1966, 1970b). What is
now nceded 18 4 non-teoxic compound having a similar action on Q. volvulus.
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RESUME

Cette communication expose les idées qui ont cours aujourd'hui comncernant le traitement
de l'onchocercose par le citrate de diéthylcarbamazine (C-DEC)} et la suramine. Les recherches
des cing derniéres années ont enrichi nos connaissances sur les dangers que peuvent présenter
ces deux médicaments et gsur la meilleure facon de les utiliser, notamment contre l'eonchocercose
oculajre, Dans le texte, les thérapeutiques actuellement recommandées sont passées en revue 3
la lumjiére des plus réeents progrés scientifiques,

Le traitement définitif de 1'onchocercose repose principalement sur la chimiothérapie au
moyen du C-DEC et de la suramine, mais la podulectomie peut jouer um rdle auvxiliaire. En tant
que méthode de lutte, elle n'a apparemment guére d'effets, ou méme n'en & aucun, sur le réser-
voir de microfilaives entretepsant la tramsmission; quant & ses avantages cliniques, ils se
bornent probablement 4 la protection plus ou moins grande que 1'ablation précoce des nodules
gidpgeant au niveau de la t@te peut copférer contre l'oomchocercoge oculaire. Cependant, l'examen
des nodules excisés, en tant que moyen d'évaluer Ll'action des médicaments sur les vers adultes,
a acquis beaucoup d'intér&t depuis gqu'om a découvert que ces nodules peuvent &tre digérés dans
la collagénase et fournir ainsi des vers adultes en bon état, veoire parfois vivants.

En chimiothérapie de 1'onchocercose, L'emploi du C-DEC et de la suramine souléve un cer-
tain nombre de questions lides 3 1'action microfilaricide des deux médicaments et 2 la toxicité
intrinséque du second. Le bon état général et le bien-&tre du malade durant le traitement pré-
sentent une importance capitale, car les risques et difficultés varient selon 1'étatr du patient
et selon l'intensité de 1l'infection,

Avec le C-DEC, produit couramment employé aujourd'hui pour tuer les microfilaires
d'Onchocerca volvulus, se pose le probléme de la réaction de Mazzotti. Cette dernidre, habi-
tuellement localisée 3 la peau mais &ventuellement associée A des réactions générales, résulte
de la mort des miecrefilaires. Elle peut 8tre si grave que, pour la limiter, il est hautement
sovuhaitable d'administrer des snti-inflammatoires ou de commencer le traltement par de tras
faibles doses de C-DEC qui seront progressivement augmentées,

Quant &4 la suramine, macrofilaricide exergant upe sction microfilaricide lepte contre
0. velvulus, elle peut avoir divers effets toxiques suseeptibles & 1'occasion de se révéler
mortels. En outre, l'aetion microfilaricide risque de provoquer des réactions déplaisantes
au cours du traitement.

La ¢communication résumée ici examine les avantages et les incomvénients des deux médica=
ments susmentionnés contre l'onchocercese ovoulaire, notamment en e¢e gui concerne les segments
antérieur et postérieur de 1l'oeil et compre repu de 1'évolution maturelle de la maladie.

On parle ensuite du traitement suppressif au moyen de C-DEC administré par voie orale ou
sous forme de lotion & L-2 % agissant & travers 1'épiderme.

La conclusion est que 1'idéal serait un médicament 3 action purement macrofilaricide qui
se montrerait effirace cn traitement de breve durée (un jour de préférence) par inmjection ou
par voic prale, Etant donné la longue période de prépatence 4'Q. volvulus (d'habitude, soviron
15 mois), l'administration une fois par am pendant deux ou trois ans d'un produit de ce genre
pourrait vraigsemblablement 2 elle seule, ef sans opérations de lutte antivectorielle, amener
1'élimination du parasite dans une population. En outre, dams tous les cas d'onchocercose ocu-
laire, savf quelques-uns des plus graves, il suffirait, upe fois les vers adultes tués, de
laisser la charge microfilarienme diminuer naturellement sans recourir & un microfilaricide;
gquant sux malades peu nombreux pour les yeux desquels la charge existante de microfilaires
représenterait un danger immédiat, ils pourvalent &tre traités, gvec prudence, au C-DEC sous
couvert de corticostéroides.
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