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Summary 
The hypoihcsis that chloroquinc-induccd pruritus (CIP) may 
bo determined by certain genetic factors was tested by investi-
gating the epidemiology of C1P with respect to certain genetic 
red ccll markers namely, haemoglobin genotype , glucoses-
phosphate dehydrogenase (G6PD) deficiency and the ABO 
blood groups. Three hundred consecutive patients treated for 
malaria with chloroquine at the University College Hospital, 
Ibadan, Nigeria were rccruitcd into the study. They were ob-
served over 3 days for presence of CIP. ABO blood groups 
G6PD and Hb genotypes were determined appropriately for each 
patient. One hundred and twenty four (41.3%) of the patients 
responded positively to CIP. There was a reduced frequency of 
the sickle ccll trait (HbAS) among itchcrs relative to non-itchcrs. 
This suggests that the trait may be protective against CIP. G6PD 
deficiency was also found to be relatively more common among 
itchers than non-itchcrs. This indicates that G6PD deficiency 
may incrca.se susceptibility to CIP. There was however no dif-
ference in the distribution of itchcrs among the different ABO 
blood groups. It was concluded that CIP may be associated 
with ccrtain genetic red cell markers particularly Hb and G6PD 
types which arc known malaria markers but not ABO blood 
groups. 

Keywords: Haemoglobin. G6PD, ABO blood groups, chloro-
quine pruritus 

Resume 
L'hypothesc que les prurites indiutc par la chloroquine (PIC) 
pent ctrc determiner par certains factcurs genetiques ctaicnt 
examines en investigant I'cpidemiologie dc la PIC par rapport a 
certains markcurs genetiques dc globule rouge qui sont les 
suivants; le genotype d'hcmoglobine, la dcficicncc du glucose 
-6-phosphatc dehydrogenase (DCI6P) ct les group sanguins 
A.B.O. Trois cent patient paludicns consccutivcmcnt rccruitcs 
ctaicnt traitcs du paludisme a la chloroquinc an center Hospitalier 
univcrsitaire (UCH), Ibadan, Nigeria. Lc genotype, lc group 
sangnn, la DG6P,ct les genotype d'Hb cvaient etc determines 
chez chcque patient I/S ctaicnt suivi pendant plus de trios jours 
pour la PIC. Ccst Kingt quatre patients (41.3%) avaicnt des 
demangesons (PIC positive). La frequence des drcpanosit 
(HbAS) ctait reduite chez ccux qui avaicnt des dcmangcaisons 
par rapport au ccux qui bi cn avaicnt pas. Ccci suggerc que lc 
trait pent etre protecteur contrc les demangcaisons induitc par 
le chloroquine. La carencc en DG6P ctait rclativcment commun 
chcz ccux qui avaient des dcmangcaiiens par rapport a ccux 
qui avaicnt par; indiquant que la corcnce du DG6P pcut 
augmentcr la susceptibilite aux dcmagcaisons induitc par la chlo-
roquinc. U n'y avait cepcndant aucunc difference dans la dis-
tribution des demangcaisons parmi les diffcrents groupc 
sanguins. II avait etc conclu que la PIC pcut ctrc associd avee 
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certain markcurs genetiques des globules rouges partculicrcment 
L Hb ct les types dc DG6P qui sont les markcurs connus du 
paludisme mais pas les groupc sanguins. 

Introduction 
Chloroquinc inspitc of resistance by Plasmodium falciparum 
remains the first line drug for the treatment of malaria in most 
endemic areas. Chloroquinc-induccd pruritus (CIP) constitutes 
a major problem to the use of chloroquinc for malaria chemo-
therapy [1,2]. 

It has been suspected for long that genctic factors 
may determine the population distribution of CIP. The fact that 
it occurs mainly in blacks and seems to run through families 
lend crcdcncc to this [ 1,2]. 

Ccrtain genes particularly haemoglobin S (Hb S) and 
glucose-6-phosphatc dehydrogenase (G6PD) deficiency are 
polymorphic genes which arc recognised host genetic red ccll 
markers specific for both malaria and blacks [3,4]. These genes 
arc known to influence not only host-parasite interactions [4,5,6] 
but also drug-parasite intcration [7]. 

It was therefore thought necessary to investigate the in-
fluence of these genetic markers on host-drug interactions whigh 
CIP represents. However, ABO blood groups which are also 
genctic red ccll markers but arc not peculiar to blacks nor reli-
ably proven to be specific for malaria were used as internal 
control for the survey. 

Patients and methods 
Patients who received chloroquinc phosphate for clipically sus-
pected or microscopically proven malaria at the University 
College Hospital (UCH) were rccruitcd into the study. In-
formed consent was obtained from the patients, or parents/guard-
ians in the case of children after explaining the purpose of the 
study to them. Each patient was administered the WHO recom-
mended dose of 25mg/kg body weight of chloroqyinc spread 
over 3 days during which they were observed for presence or 
abscncc of CIP. Demographic and clinical information of the 
patients were obtained by administering a questionnaire. Pruri-
tus when present was scored according to its intensity as mild, 
slightly incapacitating or severe to cause insomnia. They were 
also asked to report the time course of the itching. Children 
below 1 year and those with other diseases that can <fause pruri-
tus were excluded from the study. For the purpos^ of gcnctjc 
analysis, only one index patient per family was rccpiitcd. 

Blood (2ml) was withdrawn from cach patient into 
scqucstrcne bottle for ABO, haemoglobin and G6IjD type de-
termination. ABO blood group was determined using the tile 
method. Haemoglobin type was determined by electrophoresis 
on cellulosc acetate membrane strips at pH 8.6 [8]. G6PD sta-
tus was determined by both the fluorescent spot test of Bcutler 
and Mitchcl [9] and electrophoresis on cellulose acetate gel in 
Tris-EDTA-Boratc buffer at pH 8.6. 

Results 
Three hundred patients (196 males and 104 females) with age 
range of l-33ycars (mean + standard deviation of 10 + 12.1 
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years) were recruited into the study. 124 (41.3%) comprising 
6S males and 36 females responded positively to CIP. Pruritus 
started between 6 and 24 (13±15) hr after chloroquine adminis-
tration and increased in intensity until it got to a peak between 
12 and 36 (22 ± 9) hr It subsided between 36 and 96 (58—18) hr 
depending on the individual. 

Table I shows the distribution of itching and Hb types. 
It indicates a lower percentage of itchcrs among sickle ccll trait 
carriers (HbAS) when compared with other haemoglobin geno-
types. The frequency of HbAS was also markedly lower among 
itchcrs than in non-itchers. (P < 0.05). 

Table 1 Distribution of itchcrs and non-itchcrs with haemo-
globin types 

Hb Itchcrs Non-itchcrs Total % Itchcrs 

AA 65 78 143 45.6 
AS 12 28 40 30.0 
AC 5 7 12 41.7 
SS 40 60 100 40.0 
s c 2 3 5 40.0 
Total 124 176 300 41.3 
%AS 9.7 15.9 13.3 

Tablc 2 shows the distribution of G6PD types and 
itching in males. For epidemiological studies with G6PD, males 
were used for analysis as G6PD deficiency is fully expressed in 
males unlike in females where there could be heterozygous 
G6PD deficiency since the gene is X-linkcd. One hundred and 
eighty-six males were used for the analysis. There was a higher 
percentage of itchcrs among G6PD deficient (A ) subjects than 
in normals (types A or B). There was also a significantly higher 
frequency of G6PD deficicncy among itchers when compared 
with non-itchcrs (P<0.05). 

Table 2: Distribution of itchcrs and non itchcrs with G6PD 
variants in males. 

G6PD type Itchcrs Non-itchcrs Total % Itchers 

A 7 15 22 31.8 
B 58 77 137 43.0 
A" 17 12 29 38.6 
Total 82 104 186 44.1 
% A" 20.7 11.5 15.6 

The distribution of ABO blood groups and 
itching is shown on table 3. It showed that there was no signifi-
cant difTercncc (P > 0.05) in the percentage of itchcrs among 
the different blood groups. 

I able 3: Distribution of itchcrs and non-itchcrs with ABO 
blood groups. 

Blood group Itchcrs Non-itchers Total % Itchcrs 
A 
B 
AB 
O 
Total 

27 
38 
4 

59 
128 

32 
47 

5 
86 

170 

59 
85 

9 
145 
298 

45.8 
44.7 
44.4 
40.7 
43.0 

Discussion 
Chloroquine-induced pruritus (CIP) is a major an 
side effect of chloroquine therapy. It limits the tole: 
drug and therefore threatens the compliance to the 
first line drug for malaria treatment. Reports have 
CIP may be determined by certain genetic factors 
here the epidemiology of CIP with respect to some 
laria resistant genes namely, G6PD deficiency and I 
as A BO blood groups. 

The distribution of the Hb genotype, G6PD type 
blood groups in the study arc as cxpccted in the gene 
tion. It should however be noted that sickle cell pal 
recruited and studied separately, hence its high pre 
the study. The lower frequency of itchers observed am 
individuals when compared with other Hb types or tf 
frequency of HbAS among itchers relative to non-i 
suggestive that the sickle cell trait may confer some | 
against CIP. One explanation for this could be that H 
viduals suffer less intense malaria attacks when comp 
other Hb types. That is the sickle cell trait is protecth 
malaria [4,10]. Therefore Hb AS individuals may be j 
to be less exposed cumulatively to chloroquine as c 
with those with other Hb types and hence develop CIF 
quently. This theory is reinforced by the fact that it 
observed that there is an association between CIP and 
tive intake of chloroquine [11] Another possible hy 
could be that sickle ccll trait carriers are know 
hypostcnuric i.e. there is reduced ability to concentrate 
HbAS when compared with HbAA individuals f 12]. T 
result to faster elimination of the drug or its metabolite f 
body than in HbAA individuals [13]. 

The result also showed that there was signi: 
higher frequency of G6PD deficiency (A ) among itche 
tive to non-itchers in males. There was also more itclic 
G6PD deficicncy than were non-itchcrs. This is suggesti 
subjects with G6PD deficiency are more prone to CIF 
mechanism for this observation is not clear. Howevei 
G6PD deficient red cells have been reported to accur 
higher concentration of chloroquine than normal cell [I. 
also that G6PD deficiency has been demonstrated in the 
[15] which is the main site of chloroquine metabolism [16 
offer a lead. 

As ABO blood groups had been used as internal 
trol. It was interesting to note that there was no difTcrcn 
the frequency of itchers among the different blood groups, 
showed that in contrast to G6PD and Hb types, there w< 
association between CIP and ABO blood groups. It can 
concluded that CIP may be associated with certain genetk 
ccll markers particularly, Hb and G6PD status. 
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