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Summary 

Total leukocyte counts were done in 180 apparently 
healthy rural school children aged 6-12 years in a 
malaria endemic area in southwestern Nigeria. Total 
leukocyte counts and their distribution in aparasitaemic 
and asymptomatic parasitaemic children were 
similar. Total leukocyte counts, and the relationship 
between the density of parasitaemic and total 
leukocyte counts were studied in 55 consecutive 
children presenting with acute symptomatic 
falciparum malaria. Children without parasitaemia 
were older and had lower total leukocyte counts 
when compared with children with parasitaemia 
(7.61 ±4.11 x 109/L VS 9.04 ± 5.0 x 107L), but the 
difference was not statistically significant (P > 0.05). 
In non-hyperparasitacmic children and in hyper-
parasitacmic children with percentage infected red 
cells < 10%, there was poor correlation between 
density of parasitaemia and total leukocyte counts. 
However, at £10% parasitaemia, there was a positive 
correlation (r - 0.55; P - 0.032) between increasing 
parasitaemia and leukocytosis. Combination of 
hyperparasitaemia (> 5% parasitaemia) and leukocytosis 
(> 12 x 109/L) occurred in 15% of the children and 
was not a poor prognostic index in the absence of 
other evidence of severe or complicated disease, as 
response to oral mefloquine was prompt. This would 
suggest that in African children from an endemic 
area, this combination is not a reliable indicator of 
severity or poor prognosis in falciparum malaria. 

Resume 
Les comptes totaux des leucocytes sont faitcs chez 
180 ccolicrs niraux apparamcnt en ctat dc bonne 
santc ct age dc 6 a 12 ans daas unc zone de malaria 
endemique au Sudouest du Nigeria. Les comptes 
totaux des leucocytes et leur distribution chez les 
enfants apparasitaemiques ct ccux qui sont 
asymptomatiquesparasitae miqucssont similaires. 

• Correspondence: Dr. A. Sovvunmi, Department of 
Pharmacology Sc Thcrapcutics. University of fbadan, 
Ibadan, Nigeria. 

Les comptes totaux des leucocytes ct 1c rapport 
cntrc la densite de parasitaemic ct les comptes totaux 
des leucocytes ont etc ctudies chez 55 enfants 
consequtifs manifest ant la malaria falciparum 
symjtomalique aigue. Lc cnfanls sans Phypcrparasitaemie 
ctaicnt plus ages et ils ont des comptes totaux dc 
leucocytes plus basses par rapport aux enfants avee 
rhypcrparasitaemie (soit 7.61 ±4.11 x 109/L Vs 9.04 
± 5.0 x lO'/L), mais cctte difference n'est pas 

statistiqucmcnt significative (P > 0.05). 
Chez les enfants non-hypcrparasitacmiqucs ct les 

enfants hypcrparasitacmiques dont le pourcentagc de 
cellules rouges infcctecs est dc < 10%, on note unc 
pauvre correlation entrc la densite dc parasitacmic ct 
les comptes totaux de leucocytes. Ccpcndant, au 
niveau de t 10% de parasitaemic, on note unc 
correlation positive (soit r = 0.55; P - 0.32) cntrc la 
porasitaemie croixsinte et la leucocylose. La combinaison 
de rhypcrparasitaemie (> 5% de parasitaemic) ct la 
leucocytose (> 12 x 109/L) figure chez 15% des 
enfants et n'est pas un signe dc pauvre pronosric en 
I'abscnce d'evidcnce s u p p l e m e n t a l de maladie 
severe ou compliquee vu lc fait que la reponse au 
mefloquine orale est promptc. Ccci suggcrc que pour 
les enfants Africains issus des zones endemiques, 
cette combinaison n'est pas un indicateur fiablc dc la 
scveritc ou du faux pronostic dc malaria falciparum. 

Introduction 

In apparently healthy Africans as compared to 
Caucasians, lcucopenia due to neutropenia is a well 
known phenomenon which has been attributed to 
genetic! 1) or dietary factors!2,3,4,5J. Although the 
literature is replete with data on leucocyte counts in 
Africans there are few reports on leukocyte counts in 
African children suffering from Plasmodium 

falciparum malaria in cndemic African countries. 
The present study was conducted primarily, (1) to 
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establish the normal total leukocyte counts in rural 
school children from a malaria endemic area of 
southwestern Niger ia (2) to determine the influence 
of parasite rate on total leukocyte counts, (3) to 
establish the range of leukocyte counts in children 
with acute symptomatic falciparum malaria and (4) 
to study the relationship if any, between the density 
of parasitaemia and leukocyte counts in children 
suffering from acute symptomatic falciparum malaria. 

M e t h o d s a n d sub jec t s 

The study was in two parts; one was a study of total 
leucocyte counts in rural primary school children 
(both aparasitaemic and with asymptomatic falciparum 
parasitaemia), the other was a study of total 
leukocyte counts in urhan children with acute 
symptomatic falciparum parasitaemia. 

Study J 

One hundred and eighty apparently healthy rural 
school children aged 6 to 12 years, randomly selected 
f rom a total population of 403 children resident in 3 
vil lages 15-20 kilometres north of Ibadan, 
southwestern Nigeria were studied between 
September 1990 and January 1991. At the beginning 
of the study (Week 0, rainy season) and eighteen 
weeks later (Week 18, dry season), all the children 
were screened for malaria parasitaemia by thick and 
thin blood f i lms which were obtained from a finger 
prick and Giemsa-stained for parasite identification 
and quantification. Parasitaemia quantification was 
done as in a previous study 16]. Blood (2ml) was 
obtained from an antecubital vein by venepuncture 
and collected in dry sequestrene bottle at the same 
time of screening for parasitaemia. Total white blood 
cclls count was done within 4 hours of collection. All 
samples were obtained between 8.00 a.m. and 10.00 
a.m. An informed consent was obtained from the 
parents or guardians of all children before the 
commencement of the study. 

Study 2 

Fifty five consecutive children with acute 
symptomatic falciparum malaria reporting at the 
malaria clinic of the University College Hospital, 
Ibadan, Nigeria were studied between September, 
1990 and January, 1991. The children were enrolled 
into the study if the following criteria were met: (a) 
pure Plasmodium falciparum parasitaemia, (b) no 
other complicating illness, (c) no history of 

antiinalaria drug administration in the 2 weeks 
preceding presentation, (d) negative urine tests for 
4-aminoquinolincs (Dill-Glazko) and sulphonainides 
(lignin) and (e) consent of parents or guardians. Thin 
blood film was obtained from a finger prick and 
Giemsa-stained for parasite species identification and 
quantification. Parasitaemia quantification in thin 
blood films was done by counting 2,000 red blood 
cells in clear contiguous fields and finding the 
proportion parasitized. This was then expressed as 
percentage parasitaemia (percentage infected red 
cells). On the basis of percentage infected red cells, 
the children were divided into those without ( £ 5 % ) 
and those with (> 5%) hyperparasitacmia|7J. During 
the period of the study, all the children were treated 
with either 15mg or 25mg/kg body weight 
mefloquine orally and followed up daily for eight 
days (days 0-7), and weekly on days 14, 21 and 28 
with clinical and parasitological examination in order 
to assess the therapeutic efficacy of mefloquine in 
acute falciparum malaria. The following parameters 
were determined; parasite and fever clearance time 
and the cure rate at day 28[8 J. 

Values are given in text and tables a s mean ± S.D. 
and differences between the groups where 
appropriate were compared using Student 's t test. P 
values less than 0.05 were taken a s significant. 

Resul ts 

Of the 180 children, complete data were available in 
127 children at 0 week and in 165 children at 18 
weeks. The total leukocyte counts in apparently 
healthy aparasitaemic children and in apparently 
healthy children with asymptomatic falciparum 
parasitaemia are summarized in Table 1. The mean 
leukocyte counts in parasitaemic and aparasitaemic 
children at 0 week were similar with no statistical 
significant difference in the mean counts between the 
2 groups. Similarly, at 18 weeks there was no 
significant difference in mean leukocyte counts 
between parasitaemic and aparasitaemic children and 
these were similar to the values at week 0. Although 
the sampling times correspond to mid-wet and 
mid-dry seasons respectively and showed a 
corresponding seasonal variation in parasite rate, 
there was no variation in the total leukocyte counts 
during this period. The distribution of leukocyte 
counts is shown in Figure 1. Peak leukocyte counts 
in the children were in the 4-5 x 109/L and 5 -6 x 
109/L range. Leukocyte counts greater than 8 x 109/L 
were encountered in less than 6% of the children. 
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Fig. Is Distribution ofleukocyte counts in rural primary Fig. 2: Relationship between parasite density and 
school children leukocyte count in children with acute symptomatic 

falciparum malaria 

Table Is Total leukocyte counts in apparently healthy children without parasitemia and in apparently healthy children 
with asymptomatic parasi temia from a rural area of southwest Nigeria. 

Week 0 Week 18 

A parasitacmic Parasitacmic . Aparasitaemic Parasitacmic 

No. of subjects 72 55 136 29 

Parasite density/ul 

range - 00-3.800 - 120-6.600 

geometric mean — 324 - 308 

No. with parasite density - 18 - 4 

100/ul 

Leukocyte count (x 109/L) 

range 3.4-9.2 3.4-8.7 3.3-10.5 3.9-6.8 

mean ± S.D. 5.54 ± 1.10 5.71 1 1.22 5.62 ± 1.28 5 . 3 7 1 1.19 

95% confidence interval 5.28-5.79 5.39-6.04 5.40-5.83 4.83-5.91 
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Tublc 2: Clinical data and lcucocytc count in African children with acute symptomatic falciparum malaria 

Non-hyperparasitaemic 

group 

Hyperparasitaemic 

group* 

Total No. 18 37 
M:F 9:9 16:21 
Age (year) 

range 1.7-11.0 0.75-12.0 
mean ± S.D. 6.6 ± 2.9 4.3 ± 2.9 

Percentage parasitaemia 

range 0.8-4.8 5.8-35.0 
mean ± S.D. 2.57 ± 1.38 11.75 ±6 .97 

Total leucocyte count xl09/L 

range 2.5-16.0 3.5-26.0 
mean ± S.D. 7.61 ±4.11 9.04 ± 5.0 
95 % confidence interval 5.71-9.50 7.42-10.65 

Parasite clearance time 

range 48-72 48-96 

mean ± S.D. 50.2 ± 10.1 51.3 ± 12.1 

Cure rate on day 28 (%) 100 100 

Defined as > 5% infected red blood cells in thin film 

The clinical and parasitological data and 
leukocyte counts in children with acute symptomatic 
falciparum malaria are summarized in Table 2. 
Children with hyperparasitaemia were younger than 
those without hyperparasitaemia. In non-
hyperparasitaemic children, mean leukocyte count 
was lower (7.61 ± 4.11 x 10y/L) than in 
hyperparasitaemic children (9.04 ± 5.0 x 109/L), but 
the difference was not statistically significant (P > 
0.05). Regression analysis of the relationship 
between parasite density and total leukocyte count 
showed that in non-hypcrparasitaemic children, there 
was no correlation between the level of parasitaemia 
and leukocyte counts (Fig. 2). In fact, increasing 
parasitaemia from less than 1% to below 5% 
correlates negatively (r - -0.32; P - 0.19) with 
leucocyte counts. When hyperparasitaemic children 

were further subdivided into two groups, namely 
those with 5-9.9% and those with £ 10%, there was 
poor correlation between level of parasitaemia and 
leucocyte counts (r - 0.11; P - 0.60) in those with 
5-9.9% parasitaemia. However, at £ 10%, increases 
in the level of parasitaemia correlates weakly 
positively (r - 0.55, P - 0.03) with increases in 
leucocyte counts (Fig. 2). Hyperparasitaemia and 
leucocytosis above 12 x 109/L was not associated 
with poor prognosis in the children studied since 
response to treatment was prompt in all patients and 
parasitaemia and fever cleared in all patienLs within 
48-96 lirs of commencement of therapy. There was 
no significant difference in the parasite clearance 
times in patients with (51.3 ± 12.1 lire) and without 
hyperparasitaemia (50.2 ±10.1 lirs). Cure rate on day 
28 was 100% in both groups. 
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Discussion 

This study of leucocyte counts in African children 
from a rural area has shown that asymptomatic 
parasitaemia has little or no influence on leucocyte 
counts in children aged 6-12 years in an endemic 
area of malaria since similar values were found in all 
children irrespective of parasitaemia status. Also, 
despite a seasonal variation in parasite rate, there was 
no corresponding variation in leucocyte counts. The 
reported leucocyte counts in these rural children arc 
in agreement with the range noted by several authors 
for similarly aged children and adultsj 2,3,4,9]. 
Lcukocyte counts above 8 x 109/L were encountered 
in a small proportion of the children. It has been 
statcd( 3] that chronic low grade malaria is well 
known to cause neutropenia in humans, but this has 
not been possible to investigate in the present study. 

In children from endemic areas, acute 
symptomatic malaria is a common occurrence as 
between 36-50% of patients presenting with fever 
may have parasitaemia|6-10]; of which about 16% 
may be hyperparasitaemicI6|. In the present study, 
children with hyperparasitaemia were younger than 
those without. The leukocytosis recorded in these 
patients was clearly attributed to P. falciparum 
parasitaemia because other causes of leukocytosis 
were ruled out by appropriate examination and tests 
and leukocytosis returned to normal by the end of 7 
to 14 days of commencement of treatment with only 
antimalaria drugs. An interesting finding is that 
parasite density did not correlate with leucocyte 
counts if percentage parasitaemia was below 5% or 
10%. However, at equal to or greater than 10% 
parasitaemia, parasitaemia correlates positively with 
leucocyte counts. It has been claimed that the 
combination of hyperparasitaemia (> 5% parasitaemia) 
and leucocytosis above 12,000/mm3 constitute a p<x>r 
prognostic index in severe or complicated malaria|7J. 
In the present study, approximately 15% of the 
children had a combination of hyperparasitaemia and 
leukocytosis above 12 x 109/L (Fig. 2) and yet had 
no other evidence of severe or complicated disease. 
These children responded promptly to oral 
antimalaria therapy. These findings support the 
asscrtation that greater than 5% parasitaemia may be 
well tolerated by semi-immune African children from 
an endemic area| 11 ] and suggest that while 
hyperparasitaemia and leukocytosis above 12 x 109/L 

may indicate poor prognosis in the non-immune, this 
combination in the absence of other evidence of 
severe or complicated malaria is not a reliable 
indicator of severity or poor prognosis in 
semi-immune population of endemic areas. 
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