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ABSTRACT

Anaemia is defined as a haemoglobin concentratioret than the established cut-off defined by theld\dealth
Organization (WHO). This cut-off ranges from 11@¢ for pregnant women and for children 6 monthse&ry of
age, to 120g 121 for non-pregnant women, to 130g fi% men.Cross-sectional prospective study inngivi00
apparently healthy preghant subjects attending mata clinic at two centers and 100 apparently hiealnon-
pregnant subjects of child bearing age (controlugp both were within the age range 18 and 43 yaas from
Akpabuyo Local Government Area Cross River Stafdigeria. Four important haematological parametevere
carried out and they include; haematocrit (Hct),eh@oglobin concentration (Hb), total white blood |lcebunt
(TWBC) and differential white cell count in the mdts studied. The results obtained indicate thmere was
decrease haemoglobin concentration as well as tjigtaised Neutrophil and Lymphocyte count that veho
significant difference in pregnant subjects in camgon with non-pregnant subjects. However, HCT &tdwere
found to reduce significantly while TWCC and Nephibincrease slightly as trimester increased. Bashowed
not to have influence on haematological parametdrpregnant women from Akpabuyo LGA. The preseiulyst
provides fundamental haematological parametersrefipant women in rural community of Akpabuyo. Tilsbe
of help to the community and the government thabmplete blood count is carried out routinely faoper
management of ante-natal women, as well as creatimgreness to educate pregnant and non-pregnantawan
proper food to eat and vitamins to take when pregna
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INTRODUCTION

A pregnancy is influenced by many factors, somelaith include culture, environment, socioeconontitiss, and
access to medical care. The haematological indilssshave an impact on pregnancy and its outcofn&ri@emia
in pregnant women is variously defined with two eoam parameters either as haemoglobin concentrististhan
11.0g/dL or 5th percentile of the distribution of haegtabin concentration or haemotocrit in a healthfemence
population [3]. This assessment is possible thrcaugieries of tests measuring different variablgsThe normal
human pregnancy lasts for about 280 days (40 wemldhas a large impact on the well being of a womihout
any underlying medical disorder at the same timkenahe foetus vulnerable to the change in the en@tinternal
and external physiological status. Both mother #mel foetus are major consideration in the manageroén
pregnancy [5]. During pregnancy, great change acicuthe physiology of the mother, designed to supye foetus
nutrients required for growth and the mother adddi energy that she requires for labour (befoeeftietal need
arises). These changes happen in the first trimésfeto 13 weeks after conception). Where theuseteighs
approximately 13g and is up to 8cm long. During $keond trimester (13 — 26 weeks), rapid foetaivtitramccurs
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and by the end of the second trimester, the foerighs approximately 70g and is 30cm long withinickhthe
foetal organs would have begun to nature. Durirgytthird trimester (29 — 40weeks) the foetal orgemsplete
maturation [6].In pregnancy, plasma volume increa2® — 80% between the sixth and twenty-fourth wetk
gestation [7]. However, the increase in RBC masshieen found to be approximately 30% betweenablth and
thirty-sixth week of gestation when iron and folatsee supplemented [8]. In late pregnancy, plasmanve
increases at a slower rate, inducing a slightiriggematocrit level. These physiological changesndupregnancy
make it difficult to define normal hematologicafeeence intervals for pregnant women [9]. Anemiatdbutes to
low birth weight and miscarriages and is also anpri cause of low immunity in both the mother and ¢hild,
which makes them vulnerable to several infectidi®.[Malaria infection causes 3 —-5% of maternalnaiaeand,
worldwide, about 50 million women are exposed tolama, especially in highly endemic regions like
Nigeria[11,12].Previous studies have reported flragjnancy is usually accompanied by leukocytosis,the full
sequential changes of the various cell types resplenfor this observed leukocytosis have not bekarly
determined in all geographical locations and pHggical conditions[13,14]. Among several other @uof
maternal mortality haemorrhage and inflammatiom aissult of infection and malnutrition has beenorégd to be
the major cause in the West African sub-regionnt@ehage and anaemia account for 34.6% in Northtr@en
Nigeria [15] and 32.2% in Benin Republic [16]. Thacked cell volume (PCV) provides information abte
percentage of erythrocytes. When there is decrem$®/C, it implies anaemia while the total whiteodd cell
provides information about the immunity and alstedts conditions associated with acute or chramflammation
including infection [17].Akpabuyo though a ruralear has various nutritional source of nutrient neass for
pregnant women which include clam, fish, vegetalaled periwinkle etc. With adequate nutritional eation
during antenatal care and regular haemoglobin auwd pell volume test will go long way to preventamia in
pregnancy.

MATERIALSAND METHODS

Subjects: Akpabuyo Local Government Area of Cross River Siatéocated geographically at the South-South
region of Nigeria. It has a total population of ab850,000 with about 201,000 female populatedénregion [17].
A total of two hundred (200) female, all residimgAkpabuyo were recruited in this study which coisgs of one
hundred (100) pregnant women and one hundred {i®®pregnant women (control group). The study domat
was from the month of August to November, 2010. $ihlkjects gave their consent and biodata was @atairith
the aid of a questionnaire before being allowegauicipate in the study. Ethical approval wasgotfrom the State
Ministry of Health Cross River State before coliestof samples. The pregnant women were randomnifctesl
from the cohort of women attending Clinic at Matgrrhospital and Traditional Birth AttendantCentaoth in
Akpabuyo Local Government Area of Cross River Stateir age range from 18 — 43years and all wepauegntly
in good health. The non-pregnant subjects (comgrolp) age ranges between 18 — 34years and they also
drawn from the same population.

Exclusion criteria; Women who were breast-feeding, menstruating aewe any form of oral contraception at the
time of the study were excluded.

Collection of Sample: Sequestrated sample i.e. 2 milliliters of bloodsweollected from both pregnant and non-
pregnant subject into EDTA bottle in the concemratof 2mg/ml of blood and the following haematdtzd
parameters was estimated; haematocrit (HCT), hakimiogconcentration (Hb), total white cell countWTCC) as
well as differential white cell count.

Methodology: They were carried out using full automated bl@edl counter (PCE-210 version 5:10 by ERMA,
INC. Tokyo).

Data analysis. Significant differences were determined by indemgnidsamples student t-test and analysis of
variance ANOVA (F-ratio). SPSS-16.0 statisticaltaaire was used

RESULTS

Table 1 showsthe relationship between the haematological parameters of non-pregnant and pregnant women

in Akpabuyo L ocal Government Area.

The haemoglobin concentration was 116.9+ 119¢g/L &0@.9+ 137g/Lfor non-pregnant and pregnant subject
respectively. The pregnant subjects haemoglobirtamutmation values were observed to be significargguced
(p<0.05) when compared to the non-pregnant wonteadsd showed slightly increased Leucocyte courg#B.94
X10%L), Neutrophil (5.3+4.08 x 1%L) and Lymphocyte (2.3+1.03 x 1@)count than that of the non-pregnant
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women. The difference was statistically increase0(P5). There was no statistically significant eiffnce in
haematocrit, Eosinophil, Monocyte and Basophil leemvnon-pregnant and pregnant subjects.

Table 2 showsthe haematological parameters of pregnant women based on trimesters

They were classified according to their approxinggstation age:*1(1 — 3months), % (4 — 6months) and'3(7 —
9months) trimesters, and the number of subjectedoh trimester was thirty-four (34), thirty (3@dethirty-six (36)
respectively. The mean haematocrit and haemoglobircentration were observed to be slightly reduaéé
increasing trimester of the pregnant women. It shdecrease significant difference (p<0.05) betwheririmesters
of HCT and Hb particularly in " trimester. Moreover, the mean values of total eviiéll count, Neutrophil and
Lymphocyte was observed to rise significantly atadistically (p<0.05) with increasing trimester.

Table 3 showsthe haematological parameters of pregnant women based on parity
The mean values of the haematological parameterd irs this study shows no statistical significap&@.05)
difference when parity was considered.

Table 1: Comparison of haematological parametersof Non-pregnant and pregnant subjectsin Akpabuyo LGA

Parameters Non-pregnant Pregnant
(n =100) (n =100)
Hct (L/L) 0.35+0.0008 | 0.31+0.009
Hb (g/L) 116.9+119 100.9+137
TWCC (X10/1) 6.2+2.03 8.3+5.94*
Neutrophil (X16/1) 4.1+1.51 5.3+4.08*
Lymphocyte (X18/1) 1.940.32 2.8+1.03*
Eosinophil (X16/1) 0.1+0.02 0.2+0.09
Monocyte (X18/1) 0.01+0.001 0.01+0.001
Basophil (X1G/l) - -

*p<0.05 significantly difference when comparedhattof the non-pregnant subjects

Table 2: Comparison of haematological parametersof pregnant women based on trimester

Parameters Strimester | 2™ trimester | 3 trimester
(n=34) (n =30) (n=36)

Hct (L/L) 0.31+0.00 0.31+0.001| 0.29+0.001*
Hb (g/L) 104.94160.2| 100.5%£135.p 97.7+97.8*
TWCC (X1071) 7.5+3.41 8.1+3.60 9.1+9.21*
Neutrophil (X16/1) 4.7+2.80 5.1+2.41 6.025.94*
Lymphocyte (X181) | 2.6+1.03 2.8+0.42 2.9+1.55
Eosinophil (X167l 0.240.05 0.240.07 0.240.14
Monocyte (X10/) 0.01¥0.001 | 0.02+0.002]  0.01+0.001
Basophil (X16/l) - - -

*p<0.05 significantly difference when comparedhattof the non-pregnant subjects

Table 3:Comparison of haematological parameters of pregnant women accor ding to parity

Parameters 0-2 3-5
(n=65) (n=35)

Hct (L/L) 0.31+0.001 | 0.31+0.007
Hb (g/L) 101.3+163.2] 100.3+89.8
TWCC (X10/1) 8.2+6.86 8.4+4.34
Neutrophil (X18/1) 5.3+4.52 5.2+3.40
Lymphocyte (X16/) 2.7+1.02 2.9+1.02
Eosinophil (X16/1) 0.17+0.06 0.2440.13
Monocyte (X10/1) 0.01+0.001 | 0.01+0.003
Basophil (X1G/l) - -

p>0.05 significantly difference when compared tat thf the non-pregnant subjects
DISCUSSION

The Haemoglobin concentration value of pregnaniestibin Akpabuyo was observed to be significalttlyer than
that of the non-pregnant subjects when compariagwlo groups. The low haemoglobin values in pregmaomen
may be due to haemodilution which could be attebiég to the fact that some of these pregnant wamnnot be
taking their iron supplement, eating food containiron and not attending antenatal clinic regulaflige result is in
agreement with study carried by Ichipi-Ifuket al, [18] and Akinsegurt al.,[19] who reported significant lower
haemoglobin values for pregnant women in Port Haitcand Lagos respectively also in Nigeria. Neutibpnd
Lymphocyte count was slightly raised in pregnanmega when compared to non-pregnant women. The isenea
Neutrophil may be as a result of alteration in inmesystem due to bacterial infection. The studglse similar
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with the findings by Ichipi-Ifukoret al., [18] who reported that granulocyte and plateldiswsed significant
decrease with Lymphocyte increasing significantioreover, in their study TWBC showed no significant
difference but the level was increased comparedato-pregnant subjects. Although in this study, TWR&s
increase in pregnant subjects when compared tadheregnant subjects. This could be due to thatime being a
rural area where the study is carried out and lglat@unt was not included in the parameters cleeéleepregnancy
progresses, it was observed that haematocrit aathdglobin values of pregnant women progressivebpped
slightly in the second and third trimester when paned with the values of first trimester. The lol€ Hand Hb
values in the second and third trimesters of pregmeomen in Akpabuyo Local Government Area a rural
community could be precisely to poor nutritionghike of proteins and vitamins. In the face of spebr nutritional
status, there will be little/reduced or no intaktamins as well as other essential vitamins forgpesit women
which thereby influence haemoglobin formation.Adudially, the decrease in Hb level and HCT as pregpa
advances in the gestational age groups could asduk to increase demand for iron as it progreasesell as
haemodilution accompanying pregnancy. Dapgteal, [20] reported significant difference in PCV amshthree
gestational age groups that was highest amonggtcdahbn the first trimester and lowest amongstjetts in the
second trimesters. World Health Organization[2aksported that PCV of pregnant women tend toffath 35 —
21% due to increased volume and decreased resisteancliac output rises. Decrease PCV is seerdwexing of
the blood pressure, especially in the third trimesthich sometimes causes dizziness or feeling faimomen as
they rise to stand during the third trimester. VleamdBroek and Letsky [22] also recorded a drop i/R&nging
from 36 — 20% in all the trimesters due to systewascular resistance (SVR) level of hormones. Téerehsing
SVR is an expected result of the increasing pregest and prostaglandin levels, which relax smaootiscle
producing vasodilation and also Huismetnal, [23] also stated that stages of pregnancy af&¥ which also
agrees with this finding.Increase was also obsemvédtal white cell count (TWCC), Neutrophil angraphocyte
as trimester rises in pregnant women in Akpabuye Teason for a rise in Lymphocyte could be assaltref
Lymphocyte suppression by infections mostly by eaat(which causes the white blood cell to increaspecially
Neutrophil). These findings corroborate those sfrailar and recent work carried out inJos, Portddart, Ibadan
and Lagos, Nigeria by Onwukeme and Uguru [24]; Raep al[20]; Adegbolaet al, [25] and Akinsegurt al.[19]
respectively which reported similar trend in TWBE ia this study. A recent work by Elemchukwt al[26]
reported a slight increase in third trimester ispect to the mean value of pregnant women of 9.84% x 16/L
versus 6.42 + 0.72 xf.. They observed TWBC count to be highest subjéttthe third trimester of pregnant
women. Kumar [27] also documented that pregnanay ke increase in white blood cell count from 4.83-5 x
10”/L base on their respective trimester but durirtivadabor there is also an increased in TWBC up&d® — 22.0
x 10°/L and the stated that pregnancy lead to increasehite blood cell count due to physiological chesguch as
microtears, infection and even the needs of theldeing baby, placenta and the uterus which agidenmy work.
In the work of Scrimshaw and San Giovanni [28] alsoorded that there will be an increased in TWPRQGa12.0 x
10%L but during infection such as HIV, the TWBC willll to 3.5 x 18/L even lowered than that as a result of
immune breakdown which is affected by the fluidake of the baby resulting to death of the baby axudher
during pregnancy and also Oke and Ugwu [29] alatedtthat immune response triggered the elevafiandBC
which agree with our result.

CONCLUSION

This study assess the comparison of some haemaalgzarameters of pregnant subjects attendingvtaternal
Hospital as well as the Traditional Birth Attend&@¢nter and non-pregnant subjects both residingkipabuyo
Local Government Area in Cross River State, Nig&hare was a significant reduction in Hb, while Mephil and
Lymphocyte were also slightly elevated when pregjisabjects were compared with non-pregnant subjétthis
study, gestation had significant influence on Hotd &b with reduction in their values. Meanwhile, T@,
Neutrophil and Lymphocyte count was increased figaitly as trimester increases.Akpabuyo, a rurahawith
low-social economic status affects the ability eégnant women to procure foods rich in iron andritutrients
and drugs leading to complications in pregnancy maternal mortality. We therefore recommend thabmplete
blood count be carried out routinely by qualifietbdratory personnel for proper management of aati@-momen.
Awareness should also be created in the commumigdticate pregnant as well as non-pregnant womegmager
food to eat and vitamins to take when pregnant.
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