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Abstract: Sickle cell anaemia is one of the commonest causes of anaemia in sub-Saharan Africa. It causes significant
morbidity and mortality, commoner in black Africa, but due to increase medical care, the life expectancy is on increase.
Several studies have been carried out on sickle cell anaemia (SCA) nationally and internationally. This present study
determined the BMI of SCA patients in the steady state compared to normal control in the north-eastern Nigeria. A cross-
sectional study was carried out at the University of Maiduguri Teaching Hospital (UMTH) as a referral center. Undergraduate
students, secondary and primary school students of the University of Maiduguri Borno state were incorporated in the study as
controls. A total number of 120 subjects were enrolled into the study constituting 60 subjects with homozygous SS, and 60
controls who are homozygous AA. Random sampling technique was employed in the selection of the subjects that attends the
sickle cell haematology clinics both in adults and paediatrics that were at their steady state. BMI of the SCA were found to be
either normal weight (18.5-24.9kg/m2) or underweight (<18.5kg/m2), while the subject with normal haemoglobin genotype
showed overweight (25—29.9kg/m2) and obese (>29.9kg/m2) in addition to underweight and normal weight. Antioxidant
vitamins A and E were also found to be low in SCA patients compared to the normal controls In conclusion, we therefore
concluded that overweight and obese is very rare in patients with sickle cell anaemia.
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inherited two HbS genes from both parents have SCA. The
common theory is the association of this disease in the
tropics with malaria. In 1949, Beet, a British medical officer
stationed in Northern Rhodesia (now Zimbabwe), observed
that blood from malaria patients who had sickle cell trait had
fewer malaria parasites than blood from other patients. In
Nigeria, heterozygous (AS) carrier rates is about 25% in the
south and 18-32.6% in the North. In the North East the
highest frequencies of Hb AS have been recorded among the
Kanuris, (27.9%) of Borno state and Bades (32.67%) of Yobe

1. Introduction

Sickle cell disease (SCD) is an inherited disorder of
haemoglobin synthesis that is associated with significant
morbidity and mortality due to sequelae of episodic vaso-
occlusive events: pain crisis and multi organ damage [1].
Sickle cell aneamia (SCA) results from the substitution of
valine residue for glutamic acid at position 6 of the beta sub
unit haemoglobin [2]. People with only one gene for HbS are
phenotypically normal (sickle cell trait) [3] while those who
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state while in the North West the Garkis (28.9%) of Kano
state. The Ibos (24.3%) in the South East and the Yorubas
(23.7%) in the South West, having the lowest frequencies [4],
(51, [6], [7], [8].

Sickle cell anaemia is a systemic disorder with clinical
features of acute episodes of pain, stroke, priapism and acute
chest syndrome and chronic organ damage, e.g osteonecrosis,
renal failure and chronic haemolytic anaemia [9]. The term
sickle cell disease (SCD) is used in a generic sense to refer to
all the clinically severe haemolytic syndromes [10]. The
sickle cell gene is fairly evenly distributed throughout.

The molecular basis of sickling is that the deoxygenation
of HbS leads to a conformational change that exposes a
hydrophobic patch on the surface of the B-globin chain at the
side of B valine. Binding of this side to a complementary
hydrophobic site on a B-subunit of another haemoglobin
tetramer triggers the formation of large polymers [11]. The
blockade of blood flow produces areas of tissue ischaemia,
leading to myriad of clinical problems seen with SCA. Also
the consequences of the formation of these rigid cells include
increased mechanical fragility and increased destruction of
the RBCs predominantly in the extravascular sites [12]. The
erythrocyte of these patients undergo a series of sickling-
unsickling cycles before it becomes irreversibly sickled
which usually occurs at the venous end of capillaries while
unsickling occurs at the arterial end [12].

Several efforts have been made since this disease was
described in 1910 in terms of clinical care (hospital
admission, painful crisis, acute chest syndrome etc.), the
under nutrition and weight as a complication SCA was not
given attention until late 1980°s [13], [14], [15]. Under
nutrition was identified as a critical feature of sickle cell
anaemia [16], [17], [18], [19], [20], [21], and the mechanism
is being a decreased of intestinal malabsorption and increased
catabolism [22]. In addition to the adequacy of diet that
decrease with age [16], high level of IL-6 in sickle cell
patients which adversely act on the brain to cause appetite
suppression and decrease food intake [23], [24], [25].
Recently increase metabolic requirement (hyper metabolism)
and relative nutrient shortage found in HbSS can be
accounted for by the characteristic haemolytic anaemia [26].
Low circulating level of antioxidant vitamin A and E have
been reported in SCA patients [27], [28], [29]. Despite that
no clinical benefit recorded for supplementing of these
micronutrients. This study was conducted at the University of
Maiduguri teaching hospital and state specialist hospital
Borno state of Nigeria with residents of north east. Also the
environment is less friendly due to extreme temperature.
Though this work did not dwelled on effect of diet on sickle
cell patient, we compared basal metabolic index (BMI) of
sickle cell patient socio-economic status of the family and
anti-oxidant vitamin in a view to obtain correlation in this
regard.

2. Methodology

A cross sectional study of steady sickle cell anaemia

patients (HbSS) at University of Maiduguri Teaching
Hospital (UMTH) and state specialist hospital was carried
out. The subjects were from Haematology/Paediatric sickle
cell anaemia clinic. The non-sickle cell subjects (HbAA)
were from University of Maiduguri pre-primary, primary,
secondary and undergraduate levels. A total number of 120
subjects were enrolled into the study constituting 60 subjects
with sickle cell anaemia (homozygous with SS) who were in
the steady state, and 60 controls who were homozygous AA,
of both sexes (males and females) with age range between
1.3 to 35 years. The sickle cell group comprised 29 male
(48.3%) and 31 females (51.66%) with age range of one year
three months and 33 years, while the normal group
comprised 40 males (66.6%) and 20 females (33.3%) with
their age range between 3 years and 35 years.

Determination of BMI

The weight and height of the patients were measured and
BMI was calculated using the formula. BMI= Weight
/Height’.

The data was collected and collated into a statistical
package for social sciences (SPSS) version 16 for the
analysis of the various parameters. All values were expressed
as the mean £ SD and Z-test was used to obtain relationship
between individual parameters in relation to experimental
and control groups. The results obtained are presented in
tables. Values less than 0.05 were considered significant
while values greater than 0.05 were considered insignificant
at a confidence level 95%.

3. Results

The results from this study showed that SCA subjects have
underweight and normal weight while the control group in
addition have overweight and obese. The Vitamin A of sickle
cell subjects with normal weight was 0.049mg/ml + 0.003 and
underweight was 0.050 + 0.002. The difference between these
two values was not statistically significant (P>0.05) while the
vitamin A of control group with the normal weight and obese
were 0.070 mg and 0.090mg respectively. (Table 1).

The serum vitamin E level of SCA patients with normal
weight was 0.066 = 0.044mg/ml, while underweight was 0.073
+0.033 mg/ml. the difference between this two were not
statistically significant (P>0.05). Vitamin E level was
significantly higher (P<0.05) in the control with normal weight
(0.103 + 0.009 mg/ml) and underweight (0.085 £ 0.002 mg/ml)
respectively, when compared with SCA subjects with normal
weight (0.066 £+ 0.002 mg/ml) and underweight (0.073 + 0.009
mg/ml) respectively. Over weight and obese were not recorded
in SCA patients (Table 1).

4. Discussion

It has been advocated that growth and development is a
complex process that is influenced by factors such as
genetics, environmental and abnormal growth secondary to
some chronic disease. The BMI of SCA patients were either
underweight or had normal weight. The present result is in
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agreement with other workers who observed that in SCA the
incidence of underweight is more prominent [30], [31].
Prevalence of underweight may be attributed to repeated
episodes of crisis, excessive RBC haemolysis and anaemia.
Anaemia stimulates more production of RBC’s, which are
dependent on retinoid for normal differentiation, so most of
the substances that need to increase body weight would be
utilized for purpose of production of RBC to compensate for
excessive lost and more energy will be wasted. Anaemia can
also aggravate a disease condition and brings down the body
weight. The present study also showed that there was no
statistically significant difference in serum Vitamin E of SCA
patient with normal weight and underweight (0.066 + 0.044
and 0.073mg/ml respectively). It has also being observed that
adequacy of diet decrease with age [16], increase high level
of IL-6 found in sickle cell patient adversely act on the brain
cell thereby suppressing appetite center and decrease food
intake [23], [24] supporting the inability to get SCA patient
with overweight and obesity in the present study rather most
subject were underweight. Studies have also shown that
children with SCA have elevated metabolic rates that can
result in protein-energy deficits [32] and deficiencies in
micronutrients, especially zinc [33]. Antioxidant vitamins A
and E were also found to be low in SCA patients compared to
the normal controls [28], [29]. High resting metabolic rate of
sickle anaemia patients was reported compared to their

counterpart’s age and sex marched control subjects with a
normal haemoglobin genotype [34].

Analysis of present results based on BMI showed that SCA
subjects are either underweight or normal weight, while
overweight and obese were not recorded when compared to
control group. The probable reason for decrease in BMI may
be attributed to many complications, including growth
retardation (decreased height and weight compared to their
peers), chronic hemolytic anemia, high resting metabolic rate,
suppression of appetite in the brain by high level of IL-6 [24],
while Zinc, folic acid, and vitamins A, C and E could be
contributing factors [33], [35], [36], [37], [38], [39]. The
present study also in agreement with the work of Chijioke
2009, who observed that the SCA, 92.5% were underweight
and only 5.7% were overweight. It was also observed that
lower BMI in SCA subjects is a reflection of the severity of
the disease and the quality of care available to the SCA
subjects.

5. Conclusion

In conclusion, the study showed that vitamin A and E
levels were lower in SCA subjects compared to normal
control groups, the BMI in SCA showed either underweight
or normal weight while the control have in addition, showed
overweight and obese.

Table 1. BMI in relation to Mean Vitamin A level (mg/ml) and Mean Vitamin E level (mg/ml) in both SCA patients and normal subjects without SCA.

Mean Vitamin A (mg/ml) + SEM

Mean Vitamin E (mg/ml) + SEM

BMI Control (n=60) SCA (n=60) Control (n=60) SCA (n=60)
Underweight (<18.5kg/m?) 0.060 + 0.002 0.050 £ 0.002 0.085 +0.003 0.073 £0.003*
Normal weight (18.5-24.9kg/m?) 0.070 + 0.005 0.049 +0.003* 0.103 +£0.005 0.066 + 0.004**
Overweight (25-29.9kg/m?) 0.067 +0.001 - 0.082 +0.001 -

Obese (>29.9kg/m?) 0.094 +0.001 - 0.143 £ 0.001 -

* Significance relative to control, *P < 0.05, Z-test.
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