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Salciparum in north—central Nigeria
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Amodiaquine treatment of uncomplicated malaria in
children, in an area of chloroquine-resistant Plasmodium
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the mtroduction of the new Roll Back
Malaria initative (RBM), with irs emphasis
on evidence-based decisions and  policy
formulation.

During the carly 19905, the World Health
Organization (WHO) withdrew AQ from its
list of registered drugs for the weatment of
uncomplicated malara, This decision was
the result of reports of adverse drug reactions
(ADR), mainly in travellers using the drug
for chemoprophylaxis. Some of these ADR,
including neurropenia (Harton or ol , 1986),
agranulocytosis and lhiver damage (Neftel
et al., 1986), appeared serious. Others, such
as nausca and vomiting (especially when
AQ was ingested on an empty stomach),
ransient dizziness (Bruce-Chwatt ev all, 1986;
WHO, 1996) and a decrease in systolic
blood pressure (Krishna and White, 1996,
Olliaro er al., 1996), were less disturbing.
Like CQ, but to a much lesser extent,
AQ also induces pruritus In some patients
(Sowunmi, 2002). Following an extensive
review of the available data on AQ (Olliaro
et al., 1996), which confirmed that most of
the adverse events were of mild to moderare
severity and that the benefits of the drug far
outweighed its disadvantages { particularly in
endemic arcas with muluple drug resist-
ance), the WHO re-introduced AQ into its
list of approved antimalarial drags in 1996.

The main mm of the present study,
conducted in Barkin Ladi, in the highlands
of north-central Nigena. was 10 determine
the efficacy of AQ against P, falciparum in
an area of confirmed CQ resistance. This
mvestigation was a ‘spin-off ' from a mult-
centre study on the efficacies of CQ and SP
(s first- and second-line drugs, respectively)
that was jointly organized by the Nigenan
Federal Ministry of Health and the RBM
mitiative.

SUBJECTS AND METHODS
Study Site

The study was based at the general hospital
in the town of Barkin Ladi (9°31'N, 8 54'E),

about 50 km from Jos, the capital of Platcau
state, in north—central Nigeria. Barkin Lad:
i% the administrative seat of the Barkin Ladi
local government arca (LLGA). As in many
other arcas on the Jos plateau, tn-mining
activities in this LGA have ereated numerous
pits that have become suitable breeding sites
for various masquito species, including some
vectors of malana.

At the time of the present study, in
August September 2002, the LGA bad
a estimated populaton of 140,548 people
(projected from primary-health-care statistics
for the vear 2000), of whom 20% were
aged <5 years, Healthcare in the LGA is
provided by the general hospital (owned
by Platcau state’s Ministry of Health), 54
health clinics owned by the LGA, and many
private facilities (a pharmacy, 20 clinics, 46
patent-medicine stores and two diagnostic
laboratories). Established in about 1942, the
gencral hospital is a 91-bed, three-ward
facility with three chinicians, 59 nurses, two
midwives and four technicians (who run a
spacious laboratory unit),

The subjects of the present sady, all
children suspected to be suffering from
malaria, came from all five districts form
mg the Barkin Ladi LGA (1.¢. Fan, Foron,
Gashish, Heipang and Ropp). They had pre-
sented at the general hospital, after ravelling
a mean (5.0.) of 10.65 (8.36) km, follow-
ing an intensive community-mobilization
campaign organized by the LGA,

Sclection Criteria for the Subjects

The age, weight, height and packed-cell
volumme (PCV) of cach patient were recorded.
To be enrolled in the study, & patient had
w fulfill 12 criterin (WHO, 1996), He or
she had to be febrile {axillary temperature
>37.5 C), to be aged 6 59 months, to be
infected with P falkiparwon but no other
malarial paragite, to have ar Jeast 2000 but
no more than 250,000 asexual stages/pil blood,
to be able to take oral medication, and o
have no concomitant illness necessitanng
hospitalization. Each patient enrolled also had
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10 be free of severe anaemia (PCV = 15%),
severe malnutrition and febrile conditions
caused by diseases other than malania, had
to be willing to attend follow-up visits for
the 14-day protocol, and to have no history
of antimalarial-drug ingestion in the pre-
vious 2 days [confirmed by a negative
resulr in a Dill-Glazko urine test {Lelijveld
and Kortmann, 1970)]. Children were only
enrolled after their parenis/guardians gave
informed consent.

Patients were excluded if they could
not drink or breastfeed, or if they vomited
repeatedly, had a history of convulsions
associated with the current illness, or were
lethargic, unconscious or unable to sit or
stand up.

Treatment and Evaluation

Patcnts  who satsfied the enrolment
criteria were freated with amodiaquine
tablets (Medicalex Pharmaceuticals, Chiasso,
Switzerland) at 25 mg'ke over 3 days, with
the first tabler given on day 0. Clinical and
parasitological assessments, the results of
which were used 1o evaluate the performance
of the drug, were conducted on days | 4,7
and 14 (after mival assessments on day 0).
The day-0 PCV (recorded on presentation)
were compared with those recorded on
the last day of follow-up (day 14). Level of
parasitacmia ( parasites/pl) was estimated by
counting parasites against 200 leucocytes in
a thick bloodsmear and assuming that each
patient had S000 Jeucocytes/ul,

Ethical Considerations

Both the design of the prowocol and the
implementauon of the study were in accord-
ance with standard guidclines for good
clinical practice (WHO, 1995), Ethical
clearance was obtained from Platcau state’s
Ministry of Health and Hospitals Manage-
ment Board and thdse in charge of Barkin
Ladi General Hospital and Barkin Ladi
LGA. Patients were free (o withdraw from
the study at any time.

RESULTS

The 178 febrile parients screened for enroll-
ment were the children of farmers (67.4%),
civil servants (11.2%), motor-vehicle drivers
{7.9%), artisans (6.7%), clergy (3.0%), busi-
nessmen (1.0%), students (1.0%), labourers
(1.0%) or those secking employment (1,0%).
When they presented they had already had
fever for 1 (20%), 2 (26%), 3 (17%), 4 (6%),
5 (2%), 0 (3%), 7 (9%) or >7 (8%) days.
Nonc¢ of the families of the patients used
bed nets.

Among those screened, 71 with P. faliparumt
parasitacmias had similar day-0 PCV (%) to
55 aparasitacmic patients, with mean (5.0,)
values and [ranges] of 34.0 (6.3) [20.0-48.0)
und 33.1 (6.1) |18.0-45.0], respectively
[# = 1,073, degrees of freedom (df) = 70,
P = 0.05); PCV were not determined for the
other 52 patients. As the ranges indicate, the
lowest PCV (18%) was found in a febrile
but aparasitaemic paticnt whereas the highest
(48,0%) was in a parasitaemic patient. PCV
and level of parasitaemia were poorly cor-
related (r~0.137; Fig.). The day-0 PCV
indicated that 28% (18/64) of the children
investigated who were aged 623 months
and 31% (23/72) of thosc aged 24-59
months had mild-moderate anacmia (i.e.
PGV < 30%).

Most (67.4%) of the febrile children investi-
gated were parasitacmic (Table 1), Thirty-
six patients who satisfied the inclusion
criteria — 19 males, with a mean (5.0.) age
of 31.8 (15.8) months and a mean (5.p.)
weight of 12.8 (3.2) kg, and 17 females, with
amean (8.0.) age of 30.6 (16.1) months and
a mean (5.n.) weight of 11.5 (2.4) kg — were
enrolled into the study. Each male and
female patient received mean (s.0.) ol
doses of 319 (79) and 304 (72) mg AQ,
respectively. The farthest travelled of the
subjects, a patiem from Kura Falls, 29.5km
from the hospital, stayed in the town of
Barkin Ladi for the first 8 days of the study
but was then lost ro follow-up.




LO0

0,000

v

=

7

=

¥

#

]
= o,

£ Q
=

a

=

7

“

7

<

40, 000

Uy 00 0

0000 o] (@) 9 O

10,000

0
R o Al > S .O_O_Q_Q_Q_GAQ_QQ_Q.O_DAQ_QP_ N o

o \S 40 45 S0

)

Packed-cell volume (%)

eved of corr 3 onxd the P kod-celt

s berworn the Jevel of aveximl parsxn

FIG. A

lame, meeAsUre

shoraing t

w fakiparusy malana

we-treatment, m 71 P yrasioermae children W 0 Pl

for Plamidinn nfection

Earolied 30 {20

MEAN YALUK, (5.8 AND [sandat] BONR pEROLLED PALIENT

Age (months 120D 10 591
Waght (kg) 12.2 2101
Amodagume <o wmed (08 wis

825




P

AMODIAQUINE TREATMENT OF MALARIA

667

Treatment with AQ led to rapid clearance
of parasitacmia (Table 2), most parients
(67%) being aparasitacmic by day 3 and only
three (8%) remaining parasitacmic on day 4.
As no parasitological failures were observed,
the day-14 cure ‘rate’ was 100%. The mean
parasite~clearance rime (PCT) was 3.1 days.

Fever cleared cven more rapidly than
parasitaemiz, with & mean fever-clearance
time (FCT) of just 1.1 days (Table 3).
Thiny-three (92%) of the patients were
afebrile by day 1 and remained afebrile untl
at lcast day 14. One patient who had fever
on day 4 and another who was febrile on
day 7 appeared aparasitacmic at those times;
both were later confirmed to have upper
respiratory infections  (that were rreated
appropriately at the expense of the project).

The mean (8.0.) PCY (%) recorded on
day 14 was virtually the same as the baseline
value on day 0 [34.87 (4.90) . 34.43 (6.19)),
mdicanng no significant improvement in this
hacmatological parameter over the study
period [r=1.59; df=34; P>0.05], The
bascline PCV ranged from 23% -48% and
the day-14 from 20%-42%. Between days 0
and 14, PCV (%) increased — by a mean
(s.0.) and [range] of 5.1 (4.1) [2-16] —
in 22 (65%) of the patients, remained
unchanged in four (12%), and decreased —
by a mean, (5.0.) and [range] of 5.5 (4.0)
[2-13] — in eight (23%). (Follow-up data
on PCV were not available for two of the
cnrolled patients.)

Most patients appeared well within 2448 h
of commencing AQ treatment and the only

TABLE 2. Changer 17 2he 'y e of the 36 ¢ i mere reated weth amodiaguine o dayy 0, |
amd 2
Asexual parsitacmias
Geometrk mean Decrease Range

Day No. of {i pasasicyil) % (asexual parssiten’l)
[ 6 25,660 2786.50,100
1 36 8655 65,1 0 91,478
2 36 545 979 0-16,318
3 w 21 W 0-2263
+ 36 181 903 -3
7 30 [ 100 0
(8] 35 o 100 o

'&-:pu&urdmmimnfmemdymundmhmmklbmupmqhyl.

TABLE 3. Fever ok Aniloromg o Pl Jium falcip warta itk iaguine on dux 4, |

amif 2

Axillury temperature ('C):

Day No, of paticnt® No. and (%) febeide Mean and ($.0.) Range
0 i 36 (100) 589 (1.1) 37549
1 6 3(8) 56.8 (0.7) 35.6 947
2 5 1y 36.4 (0.5) 3%.3-375
3 5o 0 36.3 (0.5) 3%5.1-30.9
4 A L% 365 (0.4) 357577
7 o3, 18 36.5 (0.9) Be 7

" 35 0wy 36.7 (0.9) 35.0-573

’Onepommndogdmdymmd-yn.mdmnauhmmlsmn-mmm

'Apparently aparasitaemic.
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adverse reaction observed was mild pruntus
recorded in one child following ingestion of
the drug on days 1 and 2.

DISCUSSION

‘Ihe results of the present assessment of
the performance of AQ in the treatment

of uncomplicated, P. falciparum malana
is north-central Nigeria demonstrate the
drug’s very high cfficacy. This finding is
significant for a number of reasons. Firstly,
it provides the necessary evidence and justi-
fication for the national policy of using AQ
us alternative therapy where CQ (or even
second-line drugs such as SP) has proven
ineffective against P, falcipanon malaria

Secondly, compared with the arTemisinin
derivatives (dihydroartemisinin, arcsunate,
artemether) and several drug combinatons
that are currently available in Nigeria, AQ
is a relatively cheap alternative drug and
much more affordable 10 the vast maEoriny
of potential users, especially those living n
less affluent, rural communiues, Thirdly, the
duta demonstrate the potential role of AQ
in reducing maluria-related morbidity and
mortality - # major objective of the pnmary-
health-care programme in Nigeria There is
ample evidence, from Nigeria and other
parts of tropical Afnica, thar CQ resistance
is increasing such morbidity and mortality.
For example, Asindi er ol (1993) noted un
increase in the incidence of convulsions and
cerebral malatia in children in south—casten
Nigeria and found this rend 10 correspond
o the emergence of CQ resistance m the
ares. Severe malarial anacnmua appears 10
be particularly common in arcas with high
prevalences and  levels of CQ resiszance
(Brewster and Greenw oxl. 1993). Some of
the malaria-attributable mortality in Africa
may be due to ineflective CQ chemo-
prophylaxis during pregnancy There 15
certainly much evidence to support the pro-
position that malana-treatment policies in
Africa generally need to be changed (Bloland
of al., 1993; Trape, 1999)

Fleming and Werblinska (1982) reviewed
the prevalence of anacmia among children in
some West African countrics; the levels vaned
from 38% in Camcroon to 59% in Togo.
62% in Liberia and 63% n Nigeria. Although
the aetiology of the childhood anaemia n
Nigeria was always multiple ( including viral
or bacterial infections, sideropenia, folate
deficiency, hypoproteinaemia and sickle~cell
discase), 62% of the cases of anacmia
were associated with malaria (Fleming and
Werblifiska, 1982). These records, however,
pre-date the emergence and widespread
occurrence of antimalarial resistance in most
parts of the region It would be intercsung
to re-cvaluate the anaemia situation Now,
under the current intensification of resistance.

Impressive as the performance of AQ was
against P. faloparuwm malaria in the north
central area of Nigeria (present study), it s
negessaty to begin to explore mechanisms
for ensuring the prolonged useful therapeunc
life of this drug. Observations made on the
Kenyan coust, where the cure ‘rate’ with
AQ fell from 98% in 1983 10 96% in 1988,

% in 1900, and about 70% in 1993
(W. M. Watkins, unpubl. obs.), underscore
this poinL. A possible strategy i one in
which AQ is combined with a suitable ann-
malarial drug of proven etlicacy (White,
1999). Appropnatc candidates for the mix-
rure are unrelated compounds with differ-
ent pharmacological acuon, including the
artemisinin derivatives and sulfopamides

AQ appears 10 be well roderated by Nigenan
children living on the central plateau, The
observed prevalence of pruntus following
AQ (3%) is lower than that obscrved follow-
ing CQ in the same arca {unpubl. obs.)
Given the clinical history of AQ, however,
there is still a clear need to monitor carcfully
for more serious adverse effects, as use of
AQ to weat P fulciparum: stramns that are
resistant o CQ and/or sccond-line drugs
becomes more common, Mechanisms for
reversing anumalarial drug resistance should
continue to be investigfied, and the cntena
for changing from onc drug (against which
[".Lfds“t'& have become resistant) to a more
effective therapy should be clearly defined
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