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Further trials of mebendazole and metrifonate
in the treatment of onchocerciasis

OLADELE 0. KALE'

In clinical drug trials, mebendazole, given in various daily dosesfor up to 14 days to a
maximum total of 16.8 g, was found to be ineffective against both adult Onchocerca
volvulus and the microfilariae. Metrifonate, however, given in doses of 100 mg dailyfor 14
days or as four doses of 10 mg/kg of body weight either on alternate days or at weekly
intervals showed moderate activity against the microfilariae but none against the adult
worm.

The results of a previous study suggested that
mebendazole, a benzinmidazole carbamate, at a dose
of 100 mg, three times a day for 7 days, might be
active against Onchocerca volvulus (1). It has also
been shown that metrifonate in various dosage
schedules is active against the microfilariae but has
little or no effect on the adult worm (1-7). The
present study was undertaken to determine if larger
doses of the two drugs would have greater activity
against the parasite without provoking intolerable
side-effects.

MATERIALS AND METHODS

The study group consisted of 22 adult onchocer-
ciasis patients from the rain-forest area of Western
Nigeria, who gave their informed consent for the
investigations. Altogether, 12 were treated with
mebendazole using the dosage schedules shown in
Table 1, and the remaining 10 received metrifonate, as
shown in Table 2. Seven subjects from each group
were subsequently given 3-4.5 g of diethylcar-
bamazine (DEC) over 5 -10 days, to clear the skin of
microfilariae.

Activity against the parasite was measured as de-
scribed elsewhere (8, 9), by counting the micro-
filariae in weighed skin snips taken from six sites of the
body - both scapulae, buttocks, and calves. In ad-
dition, one onchocercal nodule was excised from 3
patients in each treatment group 3 - 6 months after
completion of treatment. The nodules were bisected
and a smear from the cut surface was examined under
the microscope. The presence of numerous active
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0. volvulus embryos was taken to indicate continuing
fecundity of the adult female worm.

Standard haematological, biochemical, and renal
function tests were performed before, during, and
after treatment to detect any toxic effects, but it was
not possible to measure serum cholinesterase levels. In
addition, 24-h urine collections were examined for
0. volvulus microfilariae by the triple concentration
technique (10), and clinical reactions of the Mazzotti
type were monitored during treatment.

RESULTS

Mebendazole
Table 1 shows the mean skin microfilarial counts in

12 patients before and after treatment with
mebendazole. There was a reduction of 15.6% in the
overall mean count 1- 2 weeks after treatment. In the
7 patients subsequently given DEC, the microfilarial
count fell sharply to 2.9% of pretreatment levels. This
was followed by a gradual and sustained build-up of
microfilariae in the skin, to reach 79.4% of the pre-
treatment level in 24 months.

In the 5 patients not given DEC the mean micro-
filarial count remained high throughout the study,
and never fell below 65.6% of the pretreatment value.
In addition, many motile embryos of 0. volvulus were
recovered from excised nodules. Thus, although there
was clinical evidence of shrinkage of nodules in
patients no. 5 and 6, mebendazole did not seem to
show significant activity against the adult worm.
The haematological, biochemical, and urological

parameters used to assess toxicity were unaffected by
administration of mebendazole; there was no increase
in the excretion of microfilariae in the urine and none
of the patients demonstrated a Mazzotti reaction.
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Table 1 . Mean concentration of microfilariae in the skin of 12 onchocerciasis patients before and after treatment with
mebendazole

Microfilarial count per mg of skin'

1-2 4-12
weeks weeks 1 - 2 1 6 12 24

Before after after weeks month months months months
Age Weight meben- meben- meben- after after after after after

Patient (years) Sex (kg) Drug regimen dazole dazole dazole DEC DEC DEC DEC DEC

With DEC
1 29 M 47 200 mg, 73 80 91 3 9 30 - 50

3 times daily,
x 5 days

2 32 M 54 200 mg, 46 41 27 1 2 19 39 36
3 times daily,
x 7 days

3 54 M 50 200 mg, 33 20 20 0 2 4 20 43
3 times daily,
x 7 days

4 52 F 48 400 mg, 15 9 7 0 0 3 5 9
3 times daily,
x 5 days

5 44 M 64 400 mg, 30 21 24 0 0 2 11 24
3 times daily,
x 14 days

6 40 M 52 400 mg, 44 39 29 1 0 4 15 29
3 times daily,
x 14 days

7 52 M 55 400 mg, 24 22 30 2 3 4 22 21
3 times daily,
x 14 days

Geometric mean 34 27(79.4) 26(76.5) 1(2.9) 2(5.9) 6(17.6) 16(47.0) 27(79.4)

1 6 12 24
month months months months
after after after after

meben- meben- meben- meben-
dazole dazole dazole dazole

Without DEC
8 36 M 52 200 mg, 30 33 - - 28 12 10 24

3 times daily,
x 5 days

9 42 M 56 400 mg, 34 18 - - 17 46 - 30
3 times daily,
x 5 days

10 40 M 52 400 mg, 34 25 - - 38 - 44 38
3 times daily,
x 7 days

11 42 M 43 400mg, 64 49 - - 56 47 39 58
3 times daily,
x 7 days

12 25 M 59 400 mg, 16 17 - - 11 10 12 12
3 times daily,
x 14 days

Geometric mean 32 26(81.3) - - 25(78.1) 23(71.9) 21(65.6) 29(90.6)

a Figures in parentheses are post-treatment counts expressed as percentage of pretreatment values.
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However, typical Mazzotti reactions and an increase moderate reduction of 51.8% 'in the overall mean
in the excretion of microfilariae occurred during count 1-2 weeks after treatment with metrifonate,
treatment with DEC. followed by a further fall to 6.0% of pretreatment
Metrifonate levels after administration of DEC. As with meben-

dazole, a gradual and steady build up of microfilariae
The effect of treatment with metrifonate on skin then occurred in the skin reaching 78% of pretreat-

microfi'larial counts is given in Table 2. There was a ment values 24 months after treatment.

Table 2. Mean concentration of microfilariae in the skin of 10 onchocerciasis patients before and after treatment with
metrifonate

Microfilarial count per mg of skin'

1-2 4-12
weeks weeks 1 -2 1 6 12 24

Before after after weeks month months months months
Age Weight metri- metri- metri- after after after after after

Patient (years) Sex (kg) Drug regimen fonate fonate fonate DEC DEC DEC DEC DEC

With DEC
1 30 M 47 100 mg daily, 52

14 doses
2 35 M 55 100 mg daily, 55

14 doses
3 37 M 44 10mg/kgof 95

body weight
weekly,
4 doses

4 29 M 58 10mg/kg of 24
body weight
weekly,
4 doses

5 48 M 49 10 mg/kg of 40
body weight
weekly,
4 doses

6 44 M 69 10 mg/kg of 29
body weight,
alternate days,
4 doses

7 56 M 42 10 mg/kg of 103
body weight,
alternate days,
4 doses

Geometric mean

36

25

45

39

20

71

0

1

5

0

7

14

18 37 2 1

15 18 9 5

- 30 44

17 - 29

53 50 90

12 18 41

- 12 28

11 8 0 2 7 7 18

58 61 12 - 38 35 70

50 25(50.0) 30(60.0) 3(6.0) 3(6.8) 20(39.2) 21(42.9) 39(78.0)

Without DEC
8 46 F 50 100 mg daily, 16

14 doses
9 45 M 58 10 mg/kg of 63

body weight
weekly,
4 doses

10 29 M 48 10 mg/kg of 58
body weight,
alternate days,
4 doses

Geometric mean 39

1 6 12 24
month months months months
after after after after
metri- metri- metri- metri-
fonate fonate fonate fonate

14

20

16

- - 11

- - 28

28

50

22

76

- - 32 50 52 63

16(41.0) - - 21(53.8) 41(105.1) 44(112.8) 52(133.3)

a Figures in parentheses are post-treatment counts expressed as percentage of pretreatment values.

31

72

III
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Treatment with metrifonate produced a mild to
moderate Mazzotti reaction in all patients, a slight in-
crease in blood eosinophils in 4 of the 10 patients, and
an increase in microfilaruria in 5 patients. The
Mazzotti reaction was more intense after DEC than
after metrifonate. Eight of the patients suffered from
abdominal discomfort and general lassitude. These
side-effects were most severe in patients no. 6, 7, and
10, who had been given four doses of 10 mg/kg of
body weight on alternate days. The findings confirm
that metrifonate has moderate antimicrofilarial ac-
tion, but has no significant effect on the adult
worm.

DISCUSSION AND CONCLUSION

The maximum dose of mebendazole used in this
study was 23 mg/kg of body weight per day for 14
days, amounting to a total dosage of 322 mg/kg of
body weight or 16.8 g. The mean pretreatment skin
microfilarial load was 36.9 per mg of skin. In the pre-
vious trial (1), the total dosage was 2.1 g and the mean
microfilarial load before treatment was 23.3 per mg.
At 12 and 24 months after the skin had been cleared

of microfilariae, the concentration had returned to

4707 and 79.4%o of pretreatment level, while the cor-
responding values in the earlier study (1) were 51.4%
and 79.7%o. It is therefore concluded that the doses
used in this study were not appreciably more active
against the adult worm than the lower doses used in
the previous study. However, much higher dosages
have been used in the treatment of human echinococ-
cosis, where up to 50 mg/kg of body weight per day
for 90 days (a total of 4.5 g/kg of body weight) has
been found to be safe, well tolerated, and effective
(11). High doses of the order used in echinococcosis
have also been found to suppress embyrogenesis in
0. gibsoni infection in cattle, although the adult
worms themselves were apparently not affected
(Copeman, personal communication). We are under-
taking further clinical trials using doses of meben-
dazole of about 30 mg/kg of body weight per day for
21 -28 days alone and in combination with lev-
amisole. The combination of the two drugs has been
reported to be effective against 0. volvulus and Dip-
etalonema perstans infection in man (12, 13).
Although metrifonate induces a less severe Maz-

zotti reaction than does DEC, it is a less effective anti-
microfilarial agent and is totally inactive against the
adult worm. The toxic side-effects of metrifonate pre-
clude its use in doses higher than those in this study.
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RESUME

NOUVEAUX ESSAIS DU MEBENDAZOLE ET DU METRIFONATE
POUR LE TRAITEMENT DE L'ONCHOCERCOSE

Un essai clinique a et r6alise en vue d'evaluer I'efficacit6
du mebendazole et du metrifonate pour le traitement de
l'onchocercose. Le mebendazole a et administre quoti-
diennement pendant une periode allant jusqu'a 14 jours a la
dose totale maximale de 16,8 g, mais il s'est revele inefficace
tant contre les adultes d'Onchocerca volvulus que contre les
microfilaires. D'autres essais sont prevus avec des doses plus
elevees de ce medicament. Le metrifonate, quant A lui,

administre a des doses de 100 mg par jour pendant 14 jours
ou sous la forme de quatre doses de 10 mg/kg de poids
corporel tous les deux jours ou bien une fois par semaine, a
manifeste une activite mod6r6e contre les microfilaires, mais
nulle contre les vers adultes. Les effets secondaires toxiques
du medicament excluent son utilisation a des doses supe-
rieures a celles de la presente etude.
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