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INTRODUCTION

The physiological changes of pregnancy result in
profound changes in the maternal haematological
system'. Haemo-dilution occurs in pregnancy as a
result of increase in plasma volume, so does red cell
mass’. Plasma volume and total red cell mass are
under separate control and have no fixed relation to
one another. Changes in pregnancy provide a
dramatic illustration of this point’.Maternal blood
volume increases during pregnancy. The degree of
expansion varies considerably, in some women
there is only a modest increase, while in others the
blood volume nearly doubles’.

The measurement of circulating plasma volume is
not practical clinically but a useful assessment can
be made from coulter counter measurement’. The
haematocrit or packed cell volume (PCV) falls in
parallel with the red cell count and haemoglobin
concentration from an average of non-pregnant
value of 0.40 - 0.42 to a minimum of 0.31 - 0.34.
These values are derived from healthy pregnant
women not receiving iron supplement, this
reductlon is modified in those taking supplementary
iron’.

There is a paucity of data in respect of Full blood
count, which include the PCV, Haemoglobin (Hb),
and Red blood cells (RBC) counts among pregnant
women in Maiduguri, North- Eastern
Nigeria.Therefore, the aim of the study is to
determine the range of erythrocyte values in normal
pregnancy in Maiduguri.

MATERIALSAND METHODS

A total of three hundred and fifty (350) subjects
were investigated in this study comprising two
hundred (200) healthy pregnant women booking for
antenatal care. The control was one hundred and
fifty (150) non-pregnant healthy women. The ages
for both pregnant and non-pregnant women ranged
from 18 to 45 years.Eight were in the first trimester
of pregnancy, 119 were in the second trimester of
pregnancy, and 73 were in the third trimester of
pregnancy.

This was a cross sectional study in which pregnant
women were recruited from the booking clinic of
UMTH Maiduguri. The pregnant women were
normal individuals without previous history of any
disease especially hypertension, diabetes mellitus
or sickle cell anaemia. The pregnancy was singleton
confirmed by ultrasound scan (USS). The process of
conception was normal, and not by in vitro
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fertilization. The women were from different ethnic, socio-
economic, cultural and religious backgrounds.

Blood samples were drawn from each subject at different
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gestational ages. The controls were
selected from normal, non-pregnant
individuals attending family planning
clinic. They had no history of
hypertension, diabetes or sickle cell
anaemia and had weaned their babies
from breastfeeding. A questionnaire
was administered to both pregnant and
non-pregnant women. Women on
hormonal contraception were also
excluded from the study.Five
milliliters of venous blood sample
were aseptically obtained from each
subject using plastic syringes and
needles into plastic sequestrene
bottles containing tri-potassium
ethylene diamine tetracetic acid (K3-
EDTA) anticoagulant. Care was taken
to avoid undue stasis and frothing
during withdrawal of the blood and
subsequent mixing with anticoagulant
°.Specimens collected from the ante-
natal clinic as well as other centres of
collection were transported to Human
Physiology Laboratory in the
University of Maiduguri and
Haematology laboratory in UMTH.
Labile tests viz: PCV and RBC were
carried out within three hours of
collection. Haemoglobin estimation
was performed using the
cyamythaemoglobin method and
packed cell volume by the
microhaematocrit method. The RBC
count was by haemocytometry
(counting the RBCs on a
haemocytometer). Manual methods
were used for all the tests.

The data was entered on excel spread
sheet and imported onto SPSS version
13 package for analysis. The student t-
test was used to compare some
variables. Probability value of less
than or equal to 0.05 is significant,
while probability value of greater than
0.05 is not significant.

RESULTS

The mean, standard deviation (SD)
and significant t-test for 150 non-
pregnant women were compared with
that of 200 pregnant women, 8 in the
first trimester, 119 in the second
trimester and 73 in the third trimester.
The student t-test was used in
analysing the results obtained from
the different groups in the study to find
whether there were any significant
difference in the blood parameters
between non-pregnant women and the
women in the first, second and third
trimesters of pregnancy.

In the first trimester, there was a
significant fall in Hb, and PCV values
(P<0.05). Although the Hb and PCV

rose in the third trimester, it never
reached the pre-pregnancy values.
The RBC count declined
progressively from the first trimester
to the third trimester.

The calculation of the haematological
indices showed that MCV was in-
significantly higher (P>0.05) in the
first trimester, declined in the second
trimester and peaked up a little in the
third trimester. The MCHC and the
MCH were lower in pregnant than in
non-pregnant (P<0.05).

DISCUSSION

Haematological values in pregnancy
have been shown to vary from the
non-pregnant values’,” with a
progressive decline in PCV, Hb, RBC,
platelet; and a progressive increase in
the WBC.Factors contributing to such
variation, among other things include
the effect of the placental hormones of
pregnancy, increased erythropoietin
and plasma volume expansion **.

This study showed that there was a
significant fall in PCV and Hb in
pregnancy (P<0.05). The Hb and PCV
declined more in the second trimester,
but peaked up in the third trimester,
while the RBC count declined

progressively from the fist trimester to
the third trimester. This fall occurred
significantly because all the women
were not on haematinics (folic acid or
iron supplements) or anti-malarial
prophylaxis as they were recruited
from the booking clinic. Paitain’,
reported that fall in Hb and PCV is
worst without iron therapy. In another
report’, iron therapy improved PCV in
pregnant Nigerian women.

The result obtained in this study is in
keeping with results of other workers™
> ' ™ and reflects the drop in
haematocrit consequent upon the 50%
increase in plasma volume that occurs
in pregnancy". This is the hall mark of
“the physiological anaemia of
pregnancy”. The rise in the haematocrit
observed in the third trimester was
because of the continued expansion in
the RBC volume ahead of the plasma
volume.

The WHO" figure of 11g/dl as the
minimum Hb will not apply in this
environment as pregnancy outcome
has been found to be normal in mothers
with Hb 10g/d1" ", The relatively low
Hb concentration may be attributed to
malaria which is very common in this
environment. Rougemont'’, observed

Table 1: Erythrocyte changes in normal pregnancy compared with the non-pregnant

control.
Parameter Non-pregnant|Pregnant women (n=200)+SD
Women
(n=150)+SD
IstT 2ndT 3rdT
N=8 n=119 n=73
Hb(g/dl) 11.0£1.34 34.0+3.63| 42+0.58 |81.4+10.52
PCV (%) 32.5+24 26.3+2.87| 85+2.2 31.84+5.8
RBC(x1012\L) | 4.1+1.1 82.3+18.8| 26.2+5.1 |[22.0+7.4
MCV(f1) 7.9+1.7 28.6+3.8 | 4.0+0.9 75.6+£18.2
MCHC (g/dl) 27.9+5.5 21.0+£53 | 82+1.7 28.7+4.9
MCH (pg) 39+1.0 79.2+17.4| 282+£5.6 |[22.0+£6.2
n=number, SD=standard deviation, T=trimester
Table 2: Normal reference values in pregnancy
Parameter Average Range
Hb (g/dl) 8.2 7.9-8.5
PCV (%) 29.7 28.6-31.8
RBC (x10) 4.0 3.9-4.1
MCV (f1) 19.0 75.6-82.3
MCHC (g/dl) 274 26.2-28.2
MCH (pg) 21.6 21.0-22.
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that anaemia more often
normochromic and regenerative
usually appears during the second
trimester of pregnancy in the Republic
of Mali. Malnutrition, resulting from
poverty and ignorance may also be
partly responsible'*. Our study
supports this suggestion as the
minimum Hb concentration observed
was 7.9g/dl in the mid-trimester. It
would however be necessary to
prospectively follow the outcome of
these pregnancies to make
conclusions as to whether these values
should be considered as normal in
pregnancy in this environment.

From this study it can be inferred that
most women in this part of the world
go into pregnancy with anaemia. A
minimum Hb of 8.7g\dl has been
suggested by Lawson™ which is in
keeping with our findings (table 1).

The RBC count also followed a
similar pattern with that of Hb and
PCV, declining progressively with
increasing gestational age. The results
observed in this study are in
agreement with other studies '*'""™".
The mean RBC count for the pregnant
women was 3.9x 10"°/L.The MCV,
MCHC and MCH were lower in
pregnant than in the non-pregnant
control.

Conclusion and Recommendation:
These results showed that there is a
significant fall in Hb, PCV, and RBC
in pregnancy. Further studies are
needed to evaluate the pregnancy
outcome in these women and probably
come up with normal values for our
population.

BOMJ, Vol. 4, No. 1, Jan-June 2007.

21



Tukur MA et al.

REFERENCES

1. Letskey EA. Blood disorders in
pregnancy. Encyclopaedia. File: WA:\\ 3.
shtml. html. 2004; Pp.1 - 3.

2. Onwukeme KE, Uguzu, EV.
Haematological values in pregnancy in
Jos. West AfriJ med. 1990; 9(2): 70-75.

3. Letskey EA. The haematological
system in clinical physiology. In:
Chamberlain G, Pipkin FB (eds.).
Obstetrics, 3" edition. Black well science,
Tokyo, Japan. 1998; Pp. 71.

4. Cunningham FG. Maternal
adaptations to pregnancy. In: Seils A.,
Noujaim SR, Davis K (eds.) Williams
Obstetrics, 21" edition. Mc Graw - Hill
Medical Publishing Division. New York.
2001; Pp. 177.

5. McFadyen IR. Maternal changes in
normal pregnancy. In: Turnbull Sir Alec,
Chamberlain G (eds.). Turnbulls
obstetrics, 1% edition. Churchill
Livingstone, Edingburgh. 1998; Pp.155 -
163.

6. Dacie JV Lewis, SM (eds.): Practical
Haematology, 6" edition. Churchill
Livingstone, London. 1984; Pp. 7- 49.

7. Oluboyede OA, Ogunbode O. Iron

deficiency anaemia in a rural area in
Nigeria. Int J Gynaecol Obstet. 1976; 14:
529-532.

8. Pitkin RM, Witte, DL. Platelet and
leucocyte count in pregnancy. JAMA.
1979;242:2696-8.

9. Paintain DB. The size of the total red
cell volume in pregnancy. J Obstetric and
Gynae. 1962;69:719-23.

10. Ezeilo GC. Haematological values in
pregnant Zambian women. Tropical Geogr.
Med. 1972;24: 152 - 156.

11. Osoagbaka OU, Rashid HH, Nokwuru
OC. Observation on some haematological
parameters of Nigerian women during
pregnancy. Journal of Medical
Investigation and Practice. 2000; 1:45-48.

12. Dwight PC, Hays MP. Maternal
physiology in pregnancy. In: Gabbe SG,
Niebyl JR, Simpson JL (eds.). Obstetrics,
normal and problem pregnancies 2"
edition, New York. 1991; Pp. 137-138.

13. WHO. Manual of basic techniques for
health laboratory, 2" edition. Geneva. 2003;
Pp.265-31.

14. Lawson JB. Anaemia in pregnancy. In:
Lawson JB, Steward DB (eds.).Obstetric

and gynaecology in the tropics and
developing countries. 1967; Pp.90-95.

15. Harrison K .“Anaemia, malaria and
sickle cell disease”. Clin Obstet Gynaecol.
1982;9:445-447.

16. Rougemont A, Boisson, ME,
Dompnier, JP. Malaria and anaemia of
pregnancy in an African Savannah zone:
Epidemiological, haematological,
biological and immunological study of 2
villages of the Bamako region, republic of
Mali. Bull Soc. Pathol Exot Filiales. 1977,
70(3):265-273.

17. Taylor DJ, Lind T. Red cell mass
during and after normal pregnancy. Br. J
Obstet. Gynaecol. 1979; 86:364-370.

18. Breyman C. Current aspects of
diagnosis and therapy of iron deficiency
anaemia in pregnancy. Scweiz Rundsch
Med Prax.2001;90(31-32): 1283 -91.

19. Mukhopadhy A, Bhatla N, Kriplanti
A, Agarwal N, Saxena R. Erythrocyte
indices in pregnancy: Effect of
intermittent iron supplementation. Nah
Medj India. 2004; 17 (3): 135-7.

BOMJ, Vol. 4, No. 1, Jan-June 2007.

22



	Page 1
	Page 2
	Page 3
	Page 4

