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A study on efficacy and tolerance
of Mefloquine was carried out in
three large centres in Kenya, the
Kenyatta National Hospital in
Nairobi, Coast General Hospital in
Mombasa and New Nyanza Hospital
in Kisumu. A total of 257 patients
with uncomplicated acute falciparum
malaria were treated with 1000 mg
of mefloquine in two split doses 8
hours apart. 253 patients completed
the study.

All had negative blood clearance
time was 18 hours and the mean
parasite clearance time was 48
hours. 81 patients from Nairobi
were followed up until day 28
and all were cured. The patients
in Kisumu. and Mombasa were
not followed up until day 28 as
these are highly endemic areas
and it would have been impossible
to rule out reinfection. The drug
was well tolerated, the main side
effects being dizziness which
was noted in 74 patients.
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Malaria continues to be an increasingly important
problem particularly in Africa. In tropical Africa
about 370 million people live in endemic areas where
Plasmodium falciparum is the dominant parasite.
Chloroquine is the most commonly used first line
drug against malaria in the African continent.
However spread of chloroquine resistance has been
reported in most areas in Africa South of Sahara,
including West Africa (1,2,3). In Rwanda for
instance in 1985 only 31% of patients showed some
grade of resistance to chloroquine whilst in 1987
the resistance had doubled to 65% (2). Varying
degree of chloroquine resistance in Kenya has been
reported especially along the coastal region and in
Western Kenya (4-7). Currently the chloroquine
resistance in some areas may be between 50 - 75%
(8-10). The increase in resistance to chloroquine has
lead to change in recommendation in prophylaxis for
tourists visiting Africa. Currently the most
commonly used prophylactic antimalarial in Africa
and other countries, where chloroquine resistant
falciparum malaria exists, is mefloquine. Mefloquine
is also widely used for the treatment of acute
malaria where multidrug resistant falciparum
malaria occurs and even high dose mefloquine is
used in some areas. (11-13).

In South East Asia artemesinin compounds are
increasingly used due to emergence of resistance
to other existing antimalarials. However high
recrudescence rate was noted when artemisinin
compounds were used alone but the cure rate
improved remarkably when mefloquine was added
to the therapy. (14,15).

Mefloquine has been used by tourists visiting
Kenya for a long time. In view of the very high
incidence of malaria in Kenya and rapid spread of
resistance to most of the commonly available
antimalarials it is critically important that newer
and hopefully more effective drugs be tested.
Mefloquine is one such drug which has already
been studied in some parts of East Africa
(16-19) and has recently been introduced in
Kenya market.

Mefloquine - like several other antimalarial
drugs, mefloquine is a distance derivative of
quinine. The common feature of all these drugs is
the bicycle conjugated quinoline right system.
The mechanism of action of mefloquine is not
yet fully understood. It is known that mefloquine
binds with high affinity to erythrocyte
membrane and may thus possibly block the
invasion of uninfected erythrocytes by
merozoites. It appears that the action of
mefloquine is linked to the breakdown of
hemoglobin by the Plasmodia, leading to their
destruction by lethal membrane damage. The
mode of action of quinine, chloroquine and
mefloquine are very similar in many respects but
unlike the first two compounds, mefloquine does
not intercalate into the DNA. Mefloquine is a
blood schizontocidal drug for Plasmodium
falciparum malaria. It also exerts a
gametocytocidal effect on Plasmodium malariae,
P ovale and P. vivax but not on the mature
gametocytes of P. falciparum. There is no effect
on exoerythrocytic hepatic forms and
sporozoites, Mefloquine has a long elimination
half life of 20 days.

The study was an open clinical trial using the drug
mefloquine (Mephaquin Lactabs supplied by
Mepha Ltd., Aesch-Basel Switzerland). The
study was carried out in three large centres in
Kenya, the Kenyatta National Hospital in Nairobi,
Coast General Hospital in Mombasa and New
Nyanza Hospital in Kisumu. The patients were
recruited into the study if they were diagnosed
as having acute, uncomplicated falciparum
malaria, were above the age of twelve years and
when a consent was obtained to take part in the
study. Reasons for exclusion were pregnancy,
severe and complicated malaria (20), history of
antimalarial treatment within preceding ten
days, mixed infections, children under 12 years
and presence of other obvious infections.

All patients were admitted to hospital for five
days and thereafter were followed up as out
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patients on days 7,14, 21 and 28. A complete
physical examination was carried out on each
patient on admission and body temperature,
pulse and respiratory rates were recorded every
6 hrs. Signs and symptoms were evaluated every
day for the first five days and weekly
thereafter. The main signs and symptoms
evaluated were fever, headache, joint pains and
myalgia.

Pretreatment investigations included full blood
count, blood sugar, scrum electrolytes, scrum
bilirubin, alkaline phosphatase, blood urea,
creatinine, albumin globulin, aspartate and alanine
amino-transferase and urine analysis. These
tests were repeated on days 14 and 28.
Parasitological examination of thick and thin
blood film was done every 24 hrs for the first 5
days and thereafter on days 7,14 and 28. Only
the patients from Nairobi were followed up until
day 28. Mombasa and Kisumu patients were
followed up until day 14 as both these areas are
highly endemic for malaria and reinfection
cannot be ruled out in long term follow up.

Fever clearance  was taken as the time from the
start of treatment until axillary temperature
dropped to 37.5°C and remained below this
temperature during the next 48 hours. Blood
films were considered negative if no parasites
were seen in 200 oil immersion fields in a thick
blood film.

Patients were treated with 1000 mg of
mefloquine in two split doses 8 hrs apart. Side
effects were defined as signs and symptoms
that first occurred or became more severe
after treatment was started. Cure was defined
as the absence of recrudescence during 28 days
of follow up.

A total of 257 patients were studied between
the three centres. 100 in Nairobi, 85 in
Mombasa and 72 in Kisumu. 253 patients
completed the study. 4 patients defaulted from

the study before completing seven days. There
were nine other patients who were excluded
from the study. Six patients in Nairobi had
mixed infection with P. vivax and P. falciparum
and one patient in Nairobi and two patients in
Mombasa had pure P. vivax infection. All were
Ethiopians. The mean age of the study population
was 25.3 years, youngest being 12 years and
oldest 70 years. There were 162 males and 95
females. The mean parasite count prior to
treatment was 1.8 x 104 per µl. The distribution
of parasite density is as indicated in Fig 1.

Fig 1: Distribution of Malaria parasite count

The mean fever clearance time was 18
hrs and parasite clearance time was
48 hrs.  Fig 2 shows the Mean
parasite counts after treatment.

Fig 2:  Mean parasite counts

Two patients took longer than three days to
clear parasites. Both these patients were found
to be HIV positive. There were no significance
derangements in hematological parameters
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serum creatinine, blood sugar, urea electrolytes,
or any of the liver function tests before or after
treatment (Table I).

MEAN (SD) ADMISSION
MEAN (SD)

DAY 14
MEAN (SD)

DAY 28
MEAN (SD)

Packed cell
volume %

34 (4) 33 (3) 36.7 (5.4)

White Blood cell
count (cells/µl)

8186
(2926)

8183
(3927)

7295
(1057)

Platelets 310 x 103

(160 x 103)
274  x 103

(122 x 103)
227 x 103

(105 x 103)
ALT 44.9 (30.2) 54.1 (20.6) 42.0 (11)
Scrum
creatinine

106 (7) 112 (14) 109 (11)

Total Protein 77 (12) 79 (10) 76 (14)
Albumin 37 (7) 36 (4) 36 (4)
Blood Glucose 5.7 (1.2)

Table I. Labaratory parameters

Three patients had slightly raised alanine
aminotransferase levels on day 7 and two on day
14 but all had normalised by day 28. All the
patients completed follow up upto day 7 and had
negative slides. 81 patients all, from Nairobi
completed follow up until day 28. All these
patients were cured (Table II).

FOLLOW UP
PERIOD

NO. OF
PATIENTS

POSITIVE
Blood Slides

NEGATIVE
Blood Slides

Day 7 253 0 253
Day 14 167 0 167
Day 21 97 0 97
Day 28 81 0 81

Table II. Follow up of patients and their blood slides

The commonest adverse effect of the drug was a
feeling of dizziness observed in 74 patients which
occurred within the first two days of starting
treatment and lasted 2-3 days. The other effects
observed were as per table III.

Number Starting
Day

Duration
in days

Dizziness 74 0-1 2-3
Headache 25 3-4 1-2
Abdominal pain 12 0-1 1-3
Nausea/vomiting 5 1-2 1
Diarrhoea 3 2 1-2
Itching 3 2 2-3
Loss of appetite 3 1 6

Table III. Episodes of adverse reactions

This study was carried out on patients
representing a wide spectrum of clinical
disease and varying immune status,
Nairobi being a non endemic area for
malaria, majority of the normal
residents are non immune and acquire
infection from elsewhere, whereas both
Mombasa and Kisumu. are endemic areas
of malaria and the residents have some
immunity. The additional observation in
Nairobi was a group of refugees from
Ethiopia and Somalia with borderline
nutrition status among many of them.
However as far as the efficacy of
mefloquine is concerned there was no
difference noted in the response rate
in any of the centres studied. There
were two patients who took longer than
three days to clear their parasites, who
subsequently were found to be HIV
positive. No definite conclusion can be
drawn from this observation as we did
not study the HIV status of all the
patients. The study showed a 100% cure
upto day seven, unfortunately not all
the patients completed the follow up
upto day 28 but those who did complete
the study the cure rate was 100%.

Although we confined out treatment to
the protocol, in some instances we did
use mefloquine in very sick patients on
humanitarian grounds due to lack of
other drugs, the response to treatment
in these very sick patients was
excellent. The drug was fairly well
tolerated by most patients, dizziness
being the main side effect which lasted
2-3 days with complete recovery. As all
our patients were in hospital in bed, the
dizziness did not bother them much and
a large number of the patients did not
volunteer the information unless they
were specifically asked. However for
out patient treatment it is advisable to
warn the patients of this possible side

DISCUSSION
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effect as it may be disturbing in our
study population. The rare
neuropsychiatric side effects observed
in some instances have been related to
much higher doses used. In this study
we have used a lower dose and split the
dose further into two doses 8 hours
apart.

Since the majority of our patients
treated with mefloquine were
uncomplicated malaria with normal
biochemical parameters, it was an
opportunity to study any derangements
of these parameters on treatment with
mefloquine. There were no significant
changes noted in any of the major
organ functions.

1000 mg of mefloquine given in 2 split
doses 8 hours apart was found to be
very effective in treatment of
falciparum malaria and fairly well
tolerated. However the drug should be
appropriately used for correct
indication. Mefloquine is also a very
useful drug for prophylaxis particularly
for short term (2). It is an ideal drug to
use in patients who are on short term
artemisinin compounds to prevent
recrudescence (22). Indiscriminate use
of mefloquine may encourage
development of resistance as it has a
very long half life and therefore it
should be one of the second line
treatments for malaria. Any
observations on emerging resistance
should be reported immediately.
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