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Abstract

Sickle Cell anaemia (SCA) is a genetic haematologicdisorder characterized by red blood
cells that assume an abnormal, rigid, sickle shap&he current steady state haemoglobin con-
centration among children with sickle cell anaemiaattending University of Nigeria Teaching
Hospital since relocation to the present new siteofir years ago are not known necessitating
the study. Objectives: To determine the steady stat gender comparison of haemoglobin con-
centration and vital signs among children with Sicle Cell anaemia in Crises and Steady State
attending UNTH Ituku-Ozalla Enugu. This is a prospetive observational study involving 50
children with SCA in steady state, 50 in crisis and0 with normal haemoglobin AA genotype
carried out between June 2009 and October 2009. Tis¢teady state haemoglobin concentration
among children with sickle cell anaemia in this envonment was 7.2+1.2g/dl. The mean hae-
moglobin concentration among the group of subjectshowed a significant gender difference
(p=0.016). Females in both crises and steady stdtad fairly high haemoglobin concentration
when compared to their male counterparts. The meatemperature, pulse and respiratory rate
of sickle cell anaemia subjects in crises were 3Z2030C, 101.15+19.73/mins and
34.0£3.36/mins respectively while the values foresidy state and control were lower and sta-
tistically significant. The mean haemoglobin conceration of subjects in g/dl (crises 6.8+1.7
and steady state 7.2+1.2) was significantly lowehan (10.8+1.2) obtained in the controls. Fe-
males with SCA had fairly high haemoglobin concentition when compared to the male coun-
terparts.
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Introduction that 85% of sickle cell disorders and over 70% Iba&
fected births occur in Africa. [4] It is also kmp that at

Sickle cell anaemia (SCA) is a heritable disordmarac- least 5.2% of the world population carry a sigmfictrait

terized by red blood cells that assume an abnomigad,  [4].

sickle shape [1]. This disorder contributes theiwalant The mean value of Steady state haemoglobin corzentr

of 3.4% mortality in children aged under -5 worldai tion varies from patient to patient. It is also kabwn if

[2]. Sickle cell disorders were originally found the there is any relationship between gender and haeiviog

tropics and subtropics but are now common worldwide€oncentration among children with SCA in this eamir

due to migration of people from tropical to tempera ment thus necessitating the study.

zone.[2] The prevalence of SCA in Nigeria is ab8ut

affecting about 20 per thousand new borns.[3}s lated ~ This study therefore aims at determining keeels of
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haemoglobin concentration among children with sickl tient) . Ethical clearance for this study was afedi from
cell disorder in this environment when comparethtise  the research and ethical committee of the Uniyersit
of subjects with normal haemoglobin genotype. Tihd-f  Nigeria Teaching Hospital. A written consent was ob
ings from this study will add to the increasing Wwihedge tained from the parents/ caregivers of the subjecid
of this challenging disease and will help improve t controls after explaining to them, in detail, tHgextives
management of children with this disorder especilir-  of the study as well as the method of specimerectdn.
ing crises.

The inclusion criteria included those who were knaw
In addition, this study will also help in establist) base- have sickle cell anaemia aged between 6 months8to 1
line values of haemoglobin concentration among malgears and steady state patients who were HbSShizatie
and female SCA children in steady state and thosgii who had been apparently well for a minimum of 4 keee
ses. This will assist the physician in suspectingira-  before recruitment.[1] Patients excluded were ¢hwih
pending crises when the Haemoglobin levels in steadany type of infective illness and any patient widtent
state are lower than normal limits. blood transfusion during the preceding 3 monthse Th

) S ) controls were patients with normal haemoglobin ggre
Besides, this will also form a data base upon wifith  matched for age and sex.

ther studies can be carried out.

Children with SCA who were attending the sicklel cel
Materials and Methods clinic or presented at the children emergency weede
Study Area consecutively recruited into the study. For the toan
This study was carried out at the University of &ig  group, the same method was used to recruit apparent
Teaching Hospital (UNTH) Ituku-Ozalla Enugu, Nigeri healthy children (with HbAA genotype confirmed by
The hospital is located about 20km from Enugu urbarhaemoglobin electrophoresis) coming for follow dythe
along the Enugu—Port Harcourt expressway. The UNTHCHOP and the consultant’s clinic.
has a total bed space of 480 and provides speaxiadiar-
vices in the major fields of medicine. It is a ref¢ centre  paermination of Haemoglobin Concentration

from various health centers in Enugu state andehei- Haemoglobin concentration was analyzed using auto-

rons. Enugu state is in the South east geograjoinie of  mated Sysmex KX-21N model.5
Nigeria. Enugu metropolis is located on the hiience

the name: Enu-Ugwu (on the hill top). It lies iretrain-  Data Analysis
forest zone with two major seasons (Rainy and Bry)a Data was analyzed by SPSS version 13. An initid fr
temperature of about 2823t has a population of 3.5 quency count of all variables were done. The mean,
million people according to the national populatimen- ranges and standard deviation of Haemoglobin cdrazen
sus.[5] The vernacular is Igho language thougbresid-  tion in steady state were compared with valuesoofal
erable percentage of her inhabitants are ableroreoi-  haemoglobin genotype using ANOVA test.
cate fairly well in English.

The relationship between gender and haemoglobin con
Study Population centration were calculated usingChi-square. Thelle¥
Paediatric patients are seen at the children’sadietit  significance was set at P <0.05.
clinic (CHOP), the children emergency room (CHERg
general ward, and the new born special care unjaglts
(NBSCU). The children’s outpatient clinic runs ewer
week-day and a total of 840 patients are seen riyonth Demographics

) ) ) ) o A total of 150 children aged 6 months to 18 yeaesew

The subjects were children with SCA in crisis at&hdy recruited into the study; 100 children were sulsjezin-
state, aged 6 months to 18 years, who were eitt@®1d  firmed to have haemoglobin SS genotype: 50 were in
ing the sickle cell clinic or admitted in the chidth emer- steady state while the remaining 50 were in cridés
gency room (CHER) respectively. The clinic runs oncontrol group consisted of 50 children within theme
Mondays with a weekly attendance of between 150to 2age group who had haemoglobin AA genotype. As-illus
patients. It is run by 2 consultants, 2 seniorsiegis, and  {rated in Table 1, the mean ages of subjects adgtstate
4 registrars. There are about seven hundred chilegis- (8.41yrs+4.80), in crises (8.56yrs+5.29) and cdntro

tered at the sickle cell clinic of UNTH Enugu wih av- (8.39yrs+5.38) were comparable; (f= 0.018, p= 0)983
erage of eight new patients a month. The contrpujm

tion were children who were apparently healthy withThe subjects (children with SCA) and controls weilgo
normal haemoglobin genotype (HbAA), confirmed bywell matched for sex; males (56%), females (44%) in
haemoglobin electrophoresis and who came for folipw  steady state; males (52%) and females (48.0%)isescr
either in the consultant clinic or CHOP (Childremta-  (p=0.983); males (44.0%) and females (56%) irtrois
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(x2=0.213, p=0.644). either in steady state or in crises. However thvems no

As shown in table II, the mean temperature, pigée and significant difference between the haemoglobin eonc

. . X ! tration of sickle cell patients in steady state #moke in
respiratory rate of SCA subjects in crises were P y

crises. In Table IV, Male children with normal HbAA
37.2+1.030C, 101.15#19.73/mins and 34.0+3.36/min Y . .
respectively while the values for steady state emmtrol f;enotype had higher haemoglobin concentration than

subjects were lower. Using ANOVA test, these differ E?)il(; ?lrg?le counterparts and was statisticallyifigant
ences were statistically significant. '

Table Il shows that subjects with normal haemogobi Fémales in both crises and steady state had faigly
AA had a significantly higher haemoglobin concetiora ~ "@emoglobin concentration when compared with their
(10.8+1.2); P=0.000, than sickle cell patients wirre ~Male counterparts, though not statistically sigaifit.

Table|. Demographic characteristicsof SCA subjects and control

Age in years Steady state n(%) Crises state n (%) apntrol n(%)
<3 5(10) 4 (8) 6
3-5 6 (12) 6(12) 7
6-8 9(18) 11(22) 10
9-11 9(18) 7(14) 8
12-14 13(26) 12 10
> 15 8(16) 10(20) 9(18)

p=0.983 f=0.018

Table 2. Comparison of vital signs between subjects androbnt

Steady state crises control f P
Temperature 36.7#0.47 37.241.03 36.340.47 5.68 0.001*
Pulse rate 97.03#13.80 101.1549.73 4.88 86.5+12.08 0.001*
Respiratory 33.312.52 34.043.36 28.043.74 3.11 0.05*

rate
*Difference is significant(p<0.05)

Table 3. Comparison of haemoglobin concentration(g/dl) agohildren with sickle cell anaemia in steady staté
ses and normal haemoglobin genotype.

Steady state  Crises state patients Normal Hb AA patients f P
patients (n =50) (n =50)
(n =50)
Mean Hb (g/dI) 72+1.2 6.8+1.7 10.8+1.2 121.4 0.000*
Range (g/dl) 5.0-10.1 2.3-10.0 8.2-14

Table 4. Gender comparison of the mean values of patierdaeinfoglobin concentration in steady state, crised an
HBAA.

Male Female t P
Mean Hb(g/dl) Mean Hb(g/dl)
Steady state 7.243 7.3+1.3 0.357 0.361*
(n=28). n=22
Crises State 6.846 6.8+1.8 0.055 0.458*
(n=26) (n=24)
Normal 11.3+1.3 10.7+1.2 2.201 0.016*

*Difference is significant (p<0.05)
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Discussion anaemic state. It may also be due to decreasehilipjia
of the lungs from repeated vaso-occlusion thusiteath

This study reveals that the mean heamoglobin cdarasen infarction of the lungs. This reduced pliability ynalso

tion among children with SCA in this environment isbe due to microthrombotic phenomenon in the lungs.
7.2+1.2g/dl. This is similar to the value obtairmdKaine ) ) )

et al [1] in the same health facility several yeago Males presenting in crises were more than females
which was 7.8+0.8g/dl. The findings of Imoru [7]Jnca  (though not statistically significant).

colleagues in Zaria, northern Nigeria (7.4%1.0g/dig ) . )
also comparable to the value in this study. Patjemoth ~ SWeitzer.[17] noted that there is a change in theokhe-

in steady state and crises, have significantly fonme- lial B receptor (ETBR) during crises. This receggm-

moglobin concentration when compared to con- portant in the body’s internal ability to contrchip by
releasing endorphins. Males have less receptor when

trols. This may be due to premature haemolysis rand compared to females. More males presented to thie<l

duced red blood cell lifespan in the subjects [8,9] than females (though not statistically significanthe
importance attached to male children in this emriment

Females in crises and also in steady state hdst Fagh may also be a contributory factor .The findingstis

haemoglobin concentration when compared with theigresen_t r?tu_dﬁl conflilrm the (_:orgnmr:)r) know(ljedge thd}. chi
male counterparts. This finding has been attribuged ~ dren With sickle cell anaemia both in steady sgae cri-

transcription factor for haemoglobin F which hasibe sis have less hemoglobin concentration when cordgare

linked to X chromosome.[10] This transcription ttac  SUPJ€cts with normal haemoglobin genotype.
enhances production of variable levels of HbF tghou )
globin gene modification and transcription factaop Recommendations
gramming.[10].

It is recommended that children with sickle celaamia
It is however striking to note that some childreithw attending UNTH Ituku- Ozalla should not receiveisad

SCA in steady state have relatively high haemoglobicriminate transfusion because they can still gowat
concentration. This observation has been explaimed their normal lives even with haemogliobin concetira
high levels of fetal haemoglobin (HbF) as found byof 7.2+1.2g/dl. Gender difference should also béedo
Ibia.[11] It is noted that red blood cells whichntain ~ When assessing the haemoglobin concentration ®f chi
HbF, in addition to HbS, are less susceptible tenfly- ~ dren with sickle cell anaemia in steady state arss..
sis than the cells without HbF.[11].
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