International Blood Research & Reviews %
5(2): 1-6, 2016, Article no.IBRR.24544 ﬁ/
ISSN: 2321-7219 - Z

SCIENCEDOMAIN
SCIENCEDOMAIN international
www.sciencedomain.org

Changes in Packed Cell Volume and Some
Biochemical Parameters of Adult Females
during Pregnancy in North-West Nigeria

Imoru Momodu®* and Isah Suleiman Yahaya?

'Department of Haematology, Aminu Kano Teaching Hospital, P.M.B. 3452, Kano, Kano State,
Nigeria.

’Department of Medical Laboratory Science, Faculty of Allied Health Sciences, Bayero University,
Kano, Kano State, Nigeria.

Authors’ contributions

This work was carried out in collaboration between both authors. Author IM contributed to the concept
and design of the study, literature review, data collection, statistical analysis and interpretation,
preparation of first and revised edition of manuscript while author ISY contributed to the data
collection, literature review and preparation of the first manuscript. Both authors read and approved
the final manuscript.

Article Information

DOI: 10.9734/IBRR/2016/24544

Editor(s):

(1) Shinichiro Takahashi, Kitasato University School of Allied Health Sciences, Japan.
Reviewers:

(1) Gbolabo Onasanya, Federal University, Dutse, Nigeria.

(2) Fethi Ben Slama, National Institute of Public Health, Tunisia.

(3) Catherine M. Ngoma, University of Zambia, Zambia.

(4) Asim Kr. Basak, Sudha Rustagi College of Dental Sciences and Research, Haryana, India.
Complete Peer review History: http://sciencedomain.org/review-history/13893

Received 25" January 2016
Accepted 14 " March 2016
Published 28 " March 2016

Original Research Article

ABSTRACT

Background: Pregnancy is associated with changes in woman'’s renal function, carbohydrate and
protein metabolism and particularly hormonal pattern. The objective of this study was to determine
the values of packed cell volume and some biochemical parameters during pregnancy in North-
west Nigeria due to scanty information documented in this part of Nigeria.

Materials and Methods: One hundred and fifty apparently healthy pregnant women, aged 17-40
years, were studied between August, 2010 and October, 2011 at Aminu Kano Teaching Hospital,
Kano while 100 age-matched and apparently healthy, non-pregnant women, resident in Kano
metropolis as the pregnant women, were used as controls. Blood samples collected from the
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creatinine using standard laboratory techniques.

subjects were analysed for packed cell volume (PCV), random blood sugar (RBS), urea and

Results: There were significantly lower values of packed cell volume and random blood sugar in
pregnant women compared to non-pregnant women (P<0.05) and higher value of urea level in
pregnant women compared to non-pregnant women (P<0.05).The values of creatinine levels in
pregnant and non- pregnant women showed no significant difference (P>0.05) while parity and
maternal age showed no effects on the PCV levels during pregnhancy.

Conclusion: This study has shown reduced PCV value in pregnant women probably due to
haemodilution and dietary deficiency of iron while the lower value of RBS may be attributed to
reduced consumption of cassava or carbohydrate rich foods in this environment. Elevated urea
level in the studied pregnant women might be associated with their high protein diets.

Keywords: Changes; PCV; biochemical parameters; Nigerian pregnant women.

1. INTRODUCTION

Pregnancy is associated with  normal
physiological changes that support foetal growth
and development [1]. During pregnancy, the
woman’s renal function, carbohydrate and
protein metabolism and particularly the hormonal
pattern are affected [2]. It has been reported that
glucose is the primary source of energy for the
foetus whereas accretion of nitrogen and protein
is an essential component of foetal growth and
synthesis of new foetal and maternal tissues [3].

During early pregnancy, glucose tolerance is
normal or slightly improved and peripheral
(muscle) sensitivity to insulin and hepatic basal
glucose production is normal [4]. Glucose
production increases with maternal body weight
such that glucose production per kilogram body
weight does not change throughout pregnancy
[5]. Significantly increased blood glucose level
during pregnancy could lead to gestational
diabetes which is characterized by difficulty
during delivery, abnormal foetal weight,
adolescent obesity and neonatal hypoglyceamia
[6-8].

Reduced packed cell volume (PCV) during
pregnancy has been widely reported by previous
authors [9-11] while decreasing PCV level with
increasing gestation period was observed by
other authors [12-14]. These findings have been
associated with the inability to meet iron
requirement for red cell formation, haemodilution
and infection [15-18]. However, divergent views
have been expressed by previous authors on
blood glucose levels during pregnancy as Tran
[2] and Afolayan and Tella [19] reported that
there was no significant difference in blood
glucose level between pregnant and non-
pregnant women, other authors documented
significantly increased blood glucose levels as
the gestation advanced [20-21]. Lower values of

blood urea nitrogen and creatinine during
pregnancy have been reported by other authors
[2,3] but Nduka and Ekeke [22] observed slightly
increased serum creatinine level only at the last
trimester of pregnant African women while some
authors documented that there was no significant
difference in creatinine value during pregnancy
compared to non-pregnant women [23-24].
However, the wide range of urea has been
associated with variations in protein intake,
hepatic urea synthesis and renal urea excretion
while that of creatinine has been associated with
body muscle mass and the technique employed
for creatinine measurement [23].

Some of these variations in haematological and
biochemical parameters have been associated
with socio-economic status, nutritional status
or habitual dietary intakes and race
[15,17,22,25,26]. These factors made this study
on the determination of PCV, RBS, urea and
creatinine levels during pregnancy in North-west
Nigeria necessary as the findings could guide the
doctors in the management of the pregnant
women in this locality.

2. MATERIALS AND METHODS

After the approval of the ethical committee of
Aminu Kano Teaching Hospital (AKTH), Kano,
150 apparently healthy pregnant women who
attended antenatal clinic of Aminu Kano
Teaching Hospital, Kano and aged 17-40 years,
were studied between August 2010 and October
2011 at AKTH, Kano. One hundred, age-
matched and apparently healthy, non-pregnant
women who were resident in Kano metropolis as
the pregnant women, were used as the controls.
Informed consent was obtained from every
participant in this study and the subjects
(pregnant and non-pregnant women) who had
hypertension (BP>140/90 mmHg), diabetes
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mellitus, renal or chronic kidney disease were
excluded from the study.

Venous blood sample was collected from each
subject and 1.0 ml of the blood was added to
dipotassium ethylene diamine tetra acetic acid
(EDTA) to the final concentration of 1.5 mg/ml
while 2.5 ml of the blood was put in the sterile
plain bottle to obtain serum. EDTA sample was
used for the determination of packed cell volume
using micro-haematocrit method [27] while the
serum was used for the analyses of random
blood sugar (RBS) by RANDOX glucose oxidase
method [28,29], urea by RANDOX Urease-
Berthelot method [30,31] and creatinine using
Jaffes method [32,33].

2.1 Statistical Analysis

All the data were analysed using statistical
package for the social sciences (SPSS) 16
statistical software (SPSS Inc., Chicago, USA).
The mean values and standard deviations of the
parameters were determined and the differences
between the results of pregnant and non-
pregnant women were assessed using student’s
t-test while the effects of maternal age, parity and
gestation period on the parameters were
assessed using analysis of variance (ANOVA).
P-values < 0.05 were considered significant.

3. RESULTS

The PCV and biochemical changes in pregnant
women are shown in Table 1. Pregnant women
had significantly lower values of PCV and

random blood sugar of 32.55+3.12% and
4.52+1.0 mmol/L compared to 34.44+3.25 and
5.3841.12 mmol/L respectively in non-pregnant
women (P<0.05) while significantly higher value
of urea of 3.80+1.86 mmol/L was observed in
pregnant women compared to 3.26+1.23 mmol/L
in non-pregnant women (P<0.05). There was no
significant difference when the creatinine value of
65.844+24.3 mmol/L for pregnant women was
compared to 60.5+20.27 mmol/L of non-
pregnant women (P>0.05).

The PCV and biochemical changes with
gestation period are displayed in Table 2.
PCV values of 34.0+4.15%, 32.05+2.85% and
32.53+2.78%, urea values of 4.17+2.09 mmol/L,
3.30+1.5 mmol/L and 4.20+2.0 mmol/L, and
creatinine values of 73.33+30.98 mmol/L,
59.58+14.35 mmol/L and 69.73+28.43 mmol/L
for first, second and third trimesters respectively,
showed statistically significant differences
(P<0.05) while the different values of random
blood sugar (RBS) of 4.77+1.19 mmoliL,
4.3+0.89 mmol/L and 4.66+1.02 mmol/L for first,
second and third trimesters respectively, were
not statistically significant (P>0.05).

The effect of maternal age on PCV during
pregnancy is revealed in Table 3. The changes
observed in PCV values of 32.1+2.77%,
32.6+3.24%, 32.742.92% and 32.2+4.09% with
maternal age groups 17-22 years, 23-28 years,
29-34 years and 35-40 years respectively,
showed no statistically significant differences
(P>0.05).

Table 1. PCV and biochemical changes in pregnant women in pregnant women in North-West

Nigeria
Parameter Non-pregnant women Pregnant women P value
(Controls)

Number of subjects 100 150

Packed cell volume (%) 34.44+3.25 32.55+3.12 <0.05
Random blood sugar (mmol/L) 5.38+1.12 4.52+1.0 <0.05
Urea (mmol/L) 3.26+1.23 3.80+1.86 <0.05
Creatinine (umol/L) 60.5+20.27 65.84+24.3 >0.05

Table 2. PCV and biochemical changes with gestation period in North-West Nigeria

Parameter First trimester Second trimester  Third P value
trimester

Number of subjects 24 66 60

Packed cell volume (%) 34.0+4.15 32.05+2.85 32.53+2.78 <0.05

Random blood sugar 4.77+1.19 4.3+0.89 4.66+1.02 >0.05

(mmol/L)

Urea (mmol/L) 4.1742.09 3.30+1.51 4.20+2.0 <0.05

Creatinine (umol/L) 73.33+30.98 59.58+14.35 69.73+28.43 <0.05
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Table 3. Effect of maternal age on PCV during pregnhancy in North-West Nigeria

Parameter 17-22 years 23-28 years 29-34 years 35-40 years P value
Number of subjects 24 67 48 11
Packed cell volume (%) 32.1+2.77 32.61£3.24 32.7£2.92 32.2+4.09 >0.05

Table 4. Influence of parity on PCV in pregnant women in North-West Nigeria

Parameter 0 parity 1-2 parity 23 parity 23 parity
Packed cell volume  32.4+3.57 33.0+£3.18 32.4+2.66 >0.05
(%)

Influence of parity on PCV value in pregnant
women is shown in Table 4 above. Different PCV
values of 32.4+3.57%, P33.0+3.18% and
32.4+2.66% for O party, 1-2 parity and =3 parity
respectively, showed no significance (P>0.05).

4. DISCUSSION

Pregnancy is associated with  normal
physiological changes that assist the nurturing
and survival of the foetus [2]. However, variations
in the values of haematological parameters in
pregnant women have been linked to nutritional
or habitual dietary status and race [15,22,25].
This study was carried out to determine the
extent of these changes in haematological and
biochemical parameters during pregnancy in
North-west Nigeria.

In this study, significantly lower value of packed
cell volume (PCV) was observed during
pregnancy compared to that of non-pregnant
women and this finding is in line with the earlier
reports [9-11]. This study further revealed that
PCV reduced significantly after the first trimester
which agrees with the reports of Onwukeme and
Uguru [12] and Akingbola et al. [13]. Decreased
PCV value might be associated with increased
plasma volume as the pregnancy progressed.
However, reduced PCV during pregnancy has
been associated with inability of the body to meet
the iron required due to dietary deficiency,
infection and haemodilution [15,16,18].

This study has further shown that maternal age
and parity had no significant effects on PCV
values during pregnancy and these findings are
inconsistent with the divergent views expressed
by previous authors [34-36] who associated
anaemia with young maternal age while
Olatunbosun et al. [36] linked increased parity to
reduced prevalence of anaemia during
pregnancy but Adinma et al. [34] attributed
anaemia to grandmultiparity. The different
findings in this study might be attributed to good

dietary intakes and proper antenatal care which
could be associated with provision of anti-malaria
drugs, supplemental iron and folic acid for the
pregnant women irrespective of the maternal age
and parity in Aminu Kano Teaching Hospital,
Kano.

This study has further indicated significantly
lower value of random blood sugar (RBS) during
pregnancy which agrees with the earlier report
[2] but disagrees with the reports of Afolayan and
Tella [19] that showed no significant difference in
the fasting blood sugar level between pregnant
and non-pregnant women while that of
Nwaoguikpe and Nwakwe [20] revealed
significantly higher value of blood sugar level
during pregnancy. The study showed fluctuated
RBS values in the three trimesters of pregnancy
which are in contrary to the earlier observations
[1,20,21] that showed increasing value of RBS
level as the gestation advanced. However, the
variations in blood glucose levels during
pregnancy have been associated with maternal
body weight, increased intravascular volume,
socio-economic status and dependence on
cassava and other energy rich foods [2,4,20].

Significantly higher urea level during pregnancy
has been observed in this study which disagrees
with the previous report that showed lower value
[2,3]. The different values from various authors
might be due to socio-economic status and
habitual dietary intakes of the subjects
considered. However, variation of urea levels
from different authors could be linked to protein
intake or nutritional status, hepatic urea
synthesis and renal urea excretion [23,26].

This study has further confirmed that serum
creatinine levels during the trimesters of
pregnancy followed the same pattern of urea
levels as earlier reported [26]. However,
differences in the values of creatinine have been
linked to the body muscle mass and
measurement techniques [23] while reduced
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urea and creatinine levels have been associated
with increased blood volume and cardiac output
during pregnancy causing about 50-60%
increase in renal blood flow and glomerular
filtration rate [37].

5. CONCLUSION

In conclusion, changes in PCV and biochemical
values in pregnant women in this study are
associated with anaemia, reduced blood sugar
level and increased urea level. Anaemia in
pregnancy as revealed in this study might be
associated with haemodilution and dietary
deficiency of iron while lower blood sugar level
could be attributed to reduced consumption of
cassava or carbohydrate rich foods in this
environment. However, elevated urea level in this
study might be due to intake of high protein diets
by the pregnant women.

COMPETING INTERESTS

Authors have declared that

interests exist.

no competing

REFERENCES

1. Ekhator CN, Ebomoyi MI. Blood glucose
and serum lipid profiles during pregnancy.
African Journal of Diabetes Medicine.
2012;20(1):16-19.

2. Tran HA. Biochemical tests in pregnancy.
Australian pressure. 2005;28: 98-101.

3. Kalhan SC. Protein metabolism in
pregnancy. Am J Clin Nutr. 2000;
71(5):1249s-1255s.

4, Catalano PM, Tyzbir ED, Wolfe RR.
Carbohydrate metabolism during
pregnancy in control subjects and women
with gestational diabetes. Am J Physio.
1993;264:E60-E67.

5. Assel B, Rossi K, Kalhan SC. Glucose
metabolism during fasting through human
pregnancy: Comparison of tracer method
with respiratory calorimetry. Am J Physio.
1993;265:E351-E356.

6. Green D, Stephen M. Fetal metabolism

relationship. J Obstet Gynaecol. 2002;
33:11-18.
7. Afolabi BB, Abudu OO, Oyeyinka O.

Fasting plasma glucose levels in normal
pregnant Nigerians. J Obstet Gynaecol.
2003;23:128-130.

8. Mark AB. Association of essential
hypertension and insulin resistance. J
Obstet Gynaecol. 2007;196:39

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Usanga EA, Chilaka M, Archibong EI.
Prevalence of iron-deficiency anaemia in
Nigerian pregnant women. Journal of
Medical Laboratory Science. 1994;4:107-
113.

Stuart C, Christoph L. Physiological
changes in preghnancy. In: Obstetrics by
ten teachers. 17 ed. Indian: Ajanta offset
and packaging limited; 2000.

Salawu L, Durosinmi MA. Erythrocyte rate
and plasma viscosity in health and
disease. Niger J Med. 2001;10:11-13.
Onwukeme KE, Uguru VE. Haematological
values in pregnancy in Jos. W Afr J Med.
1990; 9:70-75.

Akingbola TS, Adewole IF, Adesina OA,
Afolabi KA, Fehintola FA, Bamgboye EA,
et al. Haematological profile of healthy
pregnant women in Ibadan, South-western

Nigeria. Journal of Obstetrics and
Gynaecology. 2006;26:763-769.
Dapper DV, Ibe CJ, Nwauche CA.

Haematological values in pregnant women
in Port-Harcourt, Nigeria. Niger J Med.
2006;15(3):237-240.

Matteli A, Donato F, Shein A. Malaria and
anaemia in pregnant women in urban
Zanzbar Tanzania. Ann Trop Med Para.
1994;88:475-483.

Van den Broek N. The aetiology of
anaemia in pregnancy in West Africa.
Tropical Doctor. 1996;26:5-7.

Lamina MA. Prevalence of anaemia in
pregnant women attending the antenatal
clinic in a Nigerian University Teaching
Hospital. Nig Med Pract. 2003;44:39-42.
Idowu O, Mafiana ACF, Dapo S. Anaemia
in pregnancy: A survey of pregnant women
in Abeokuta Nigeria. Afr Health Sci.
2005;5:295-299.

Afolayan JA, Tella SA. Variation in fasting
blood sugar levels of pregnant and non-
pregnant women attending Federal
Medical Center, Yenagoa, Bayelsa State,
Nigeria. Sierra-Leone Journal of
Biomedical Research. 2009;1(1):44-49.
Nwaoguikpe RN, Nwakwe AA. Blood
glucose levels of pregnant women at
different gestation periods in Aba area of
Abia State of Nigeria. Sci Res and Essays.
2008;3(8):373-375.

Bako IG, Isa Al, Hassan A, Abdulrauf AR,
Madugu NH. Random blood glucose levels
among pregnant women  attending
antenatal clinic in Ahmadu Bello University
Teaching Hospital, Shika-Zaria, Nigeria.



22.

23.

24.

25.

26.

27.

28.

29.

Momodu and Yahaya; IBRR, 5(2): 1-6, 2016; Article no.IBRR.24544

IOSR Journal of Dental
Sciences. 2014;13(1):59-63.
Nduka N, Ekeke Gl. Serum creatinine and
uric acid levels in pregnant urban African
and Causcasian women. Trop Geogr Med.
1986;38(4):386-390.

Hosten AO. Clinical methods: The History,
Physical and laboratory examinations.
Walker HK, Hall WD, Hurst JW, editors. 3"
ed. Boston: Butterworths; 1990.

Igbal SA, Akhtar MS, Ansari AK.
Assessment of renal function during
various stages of pregnancy in women.
Proc Pakistan Aca Sci. 2003;40(20):165-
171.

Kalhan SC, Tserng K, Gilfilan C, Dierker
LJ. Metabolism of urea and glucose in

and Medical

normal and diabetic pregnancy.
Metabolism. 1982;31:824-833.
Egwuatu VE. Plasma urate, urea and

creatinine levels during pregnancy and
after the puerperium in normal primigravid
Nigerians. Br J Obstet Gynaecol 1983;
90(1):21-25.

Coles EH. Determination of packed cell
volume. In: Coles EH, editor. Veterinary
clinical pathology. Philadelphia: W.B.
Saunders Company; 1986.

Trinder P. Determination of glucose in
blood using glucose oxidase with an
alternative oxygen acceptor. Ann Clin
Biochem. 1969;6:24-27.

Purcell GV, Behenna DB, Walsh PR.
Evaluation of the BMC Glucose Oxidase/
Peroxidase-4-Aminophenazone-Phenol
procedure for glucose as adapted to the
technicon SMAC. Clin Chem. 1979;25(10):
1844-1846.

30.

31.

32.

33.

34.

35.

36.

37.

Fawcett JK, Scott JE. A rapid and precise
method for the determination of urea. J
Clin Pathol. 1960;13:156-159.

Weatherburn  MW. Phenol-hypochlorite
reaction for determination of ammonia.
Anal Chem. 1967;39(8):971-974.

Pardue H. A comprehensive classification
of kinetic methods of analysis used in
clinical chemistry. Clin Chem. 1977;2189-
2202.

Pardue HL. Bacon BL, Nevius MG, Skong
JW. Kinetic study of the Jaffe reaction for
guantifying  creatinine in serum: 1.
Alkalinity controlled with NaOH. Clin
Chem. 1987;33(2 Part 1):278-285.

Adinma JIB, Ikechebelu JI, Onyejimbe UN,
Amilo G, Adinma E. Influence of antenatal
care on the haematocrit value of pregnant
Nigerian Igbo women. Trop J Obstet
Gynae. 2002;19(2):68-70.

Olubukola A, Odunayo A, Adesina O.
Anaemia in pregnancy at two levels of
health care in Ibadan, South west Nigeria.
Ann Afr Med. 2011;10(4):272-277.

Olatunbosun OA, Abasiattai AM, Bassey
EA, James RS, Ibanga G, Morgan A.
Prevalence of anaemia among pregnant
women at booking in the University of Uyo
Teaching Hospital, Uyo, Nigeria. Biomed
Research International. 2014;2014:
849080.

Anaesthesia UK: Physiological changes of
pregnancy. Anasethesia UK; 2006.
Accessed 24 June 2015.

Available:http://www.frca.co.uk/article.aspx
?articleid=100601

© 2016 Momodu and Yahaya; This is an Open Access article distributed under the terms of the Creative Commons Attribution
License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any
medium, provided the original work is properly cited.

Peer-review history:
The peer review history for this paper can be accessed here:
http://sciencedomain.org/review-history/13893




