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ABSTRACT 
Pregnancy is associated with alterations in haematological and oxidative stress parameters as physiological adjustments are 
made to accommodate the increasing demand from the fetus and the maintenance of maternal wellbeing. In this cross-sectional 
study, baseline values for haematological and oxidative stress changes were evaluated in pregnant women attending an ante-
natal clinic at selected private clinics in Lahore. A total of 100 subjects (80 pregnant women and 20 non-pregnant women) were 
recruited for the study. Haematological and oxidative stress parameters were determined following standard protocols. When 
comparing pregnant and non-pregnant women's white blood cell, neutrophil, monocytes, and catalase mean values (p 0.05), it 
was observed that the pregnant women's eosinophil mean values were lower than those of the non-pregnant control (p 0.05). 
During the third trimester, neutrophils and catalase levels were significantly higher in the pregnant group than they were in the 
non-pregnant group (p 0.05) Compared to catalase, superoxide dismutase was shown to be adversely associated with both 
mean cell volume and haemoglobin concentration. Other variables studied were mean haemoglobin, mean haemoglobin 
concentration, total white blood cell and neutrophil counts, and mean cell volume.s There was a negative correlation between 
glutathione and neutrophils and monocytes whereas a positive correlation was found between malondialdehyde and the mean 
cell haemoglobin content, total white blood cell, monocyte, eosinophil, and basophil count. According to the findings of this 
study, pregnant women's haematological parameters may be affected by oxidative stress. 
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INTRODUCTION 
Pregnancy describes the period of the conception and 
development of a fetus inside a woman’s uterus usually lasting for 
about 40 weeks. This period is divided into 3 segments called 
trimesters of approximately 12 weeks or 3 months each1,2. During 
this period, maternal physiology adapts considerably to 
accommodate the growing fetus. Hence, pregnancy is an anabolic 
state requiring several metabolic adjustments to support fetal 
growth demands and development while maintaining maternal 
homeostasis3-5. These changes include a considerable weight gain 
which puts the pregnant woman at a risk of dislocation3,6, changes 
in secretion of estrogen, progesterone, cortisol and growth 
hormone and a slight reduction in blood pressure3,7-9, increase in 
respiratory rate and tidal volume and a reduction in functional 
residual capacity and peak expiratory flow rate3,10,11. 
 Haematological changes occur in pregnancy as an adaptive 
tool in preparation for full fetal hematopoiesis and a cushion for 
expected blood loss in the course of delivery. Some of these 
haematological adaptations could appear pathological in non-
pregnant states. For example, there is a general increase in 
plasma volume, red cell mass and adaptive immunological 
changes triggered by leukocytosis as white blood cells increase 
significantly with more increase in neutrophils stimulated by 
estrogen3,12-14. These parameters under stable conditions reflect 
the general health of pregnant women.  
 Living cells create reactive oxygen and nitrogen species 
(ROS/RNS) during metabolism (RNS). The radicals hydroxyl (OH), 
superoxide anions (O2-), and hydrogen peroxide are all examples 
of reactive oxygen species (H2O2)15,16. On the other hand, Nitric 
oxide (NO) is an abundant intracellular messenger who regulates 
cardiovascular and neural physiology. Higher than normal levels of 
NO become deleterious under pathological conditions due to its 
high reactivity with other free radicals like the superoxide anions 
(O2

-) to form peroxynitrite (ONOO-), a strong oxidant capable of 
reacting and damaging biological molecules17,18. These reactive 
species (ROS and RNS) have very high chemical reactivity. Their 
reactions result in peroxidation of lipids, enzymatic oxidation and 
extensive protein oxidation and degradation19-21. Antioxidants are 
molecules capable of limiting or inhibiting the oxidation of other 
molecules by scavenging ROS or inhibiting its production, hence 
preventing oxidative damage22-24. Oxidative stress results when 
there is a distorted balance between the generation of the reactive 

species and the scavenging ability of antioxidants25,26. Oxidative 
stress results in varying effects on female reproductive function like 
ovarian steroid genesis, ovulation, implantation, oocyte maturation 
and luteal maintenance in pregnancy25,27,28 
Objectives: The main objective of the study is to find the 
haematological parameters and oxidative stress changes in 
apparently healthy pregnant women in Pakistan. 
 

MATERIALS AND METHODS 
Study Population: This study was carried out in Akhtar Saeed 
Hospital, Lahore during 2020 to 2021.  
Research Design, Data and Sample Collection: This was a 
cross-sectional descriptive study. The study included 100 people 
(80 pregnant women and 20 non-pregnant women).  A simple 
questionnaire was used to obtain information such as the age and 
gestational age of the participants. About 3ml of blood was 
collected from the participants and dispensed into EDTA and plain 
sample bottles for the determination of haematological and 
oxidative stress parameters respectively.  
Laboratory Analysis: Haematological parameters were assayed 
using an automated haematology analyzer while oxidative stress 
parameters were analysed using colorimetric procedures with 
standard kits. 
Statistical Analysis: Data were analysed using SPSS version 25. 
Social demographics were expressed in frequency and 
percentages. Contrary to this, pregnant women were compared 
with non-pregnant pregnant women using the student's t-test, 
whilst non-pregnant pregnant women were compared with 
pregnant women using the ANOVA followed by the LDS posthoc 
analysis. Haematological and oxidative stress indicators were 
correlated using Pearson correlations. At p 0.05, all the differences 
were declared statistically significant. 
 

RESULTS 
Table 1: Demographic variables of the study population 

Parameters   Non-Pregnant  
(n=20) 

Pregnant  
(n=80) 

Age Groups 

<21 11 (55%) 10 (12.5%) 

21-30 6 (30%) 52 (65%) 

31-40 3 (15%) 18 (22.5%) 

Marital Status 
Single 18 (90%) 6 (7.5%) 

Married 2(1 0%) 74 (92.5%) 

 

mailto:Hassansaleem@gmail.com


M. H. Saleem, A. R. Abid, M. Fatima 

 
540   P J M H S  Vol. 16, No. 03, MAR  2022    

Table 2: Hematological profile of pregnant and non-pregnant subjects  

Parameters Non-Pregnant 
Control n=20 

Pregnant 
Subjects n=80 

t-test 
(p-value) 

RBC (x1012/L) 4.80±0.70 4.51±0.711 0.79 

HB (g/dL) 13.10±1.86 12.24±2.22 0.22 

PCV (%) 41.95±3.75 40.83±4.44 0.18 

MCV (fL) 88.06±7.10 90.93±9.36 0.27 

MCH (Pg) 27.66±4.79 27.22±4.40 0.17 

MCHC (g/dL) 31.35±4.20 29.97±4.13 0.79 

WBC(x109/L) 2.90±2.31 4.11*±3.20 0.04 

Neutrophils (x109/L) 1.30±0.92 2.24*±1.85 0.01 

Lymphocytes (x109/L) 1.20±1.01 1.25±0.96 1.00 

Monocytes (x109/L) 0.25±0.33 0.28*±0.27 0.01 

Mosinophils (x109/L) 0.45±0.45 0.22*±0.34 0.01 

Basophils (x109/L) 0.02±0.03 0.03±0.08 0.86 

Platelets (x109/L) 158.00±60.77 137.28±52.58 0.39 

Data are expressed as mean±standard deviation 
*Significantly different compared to non-pregnant control (p<0.05) 

 
 

 Table 1 above shows the age and marital status of the study 
population. The result indicates that younger adults (<21years) 
participated in the study for the non-pregnant women while older 
adults (21-30years) took part in the study for the pregnant females.  
The non-pregnant women were predominantly single (90%) while 
most of the pregnant women were married (92.5%). 
 Table 2 shows the mean values of some haematological 
variables Blood counts of pregnant and non-pregnant women in 
Pakistan. The results show that the mean values for WBC, 
neutrophils, and monocytes in pregnant women were substantially 
greater than in non-pregnant controls (p < 0.05). In addition, the 
mean eosinophil count was found to be considerably lower in 
pregnant women than in non-pregnant women (p < 0.05) 
 Table shows participants' haematological characteristics 
during the three trimesters. Each of the three blood types grew 
gradually from the first to the third trimester. P>0.05) compared to 
the non-pregnant control group. The statistics show that the third 
trimester mean neutrophil value was significantly higher than the 
non-pregnant control (p0.05).  

 
Table 3: Haematological profile of non-pregnant and pregnant subjects in different trimesters 

Parameters Non-Pregnant 
(n=20) 

First Trimester 
(n=8) 

Second Trimester 
(n=40) 

Third Trimester 
(n=32) 

ANOVA 
(p-value) 

RBC (x1012/L) 4.80±0.70 4.25±0.89 4.48±0.72 4.63±0.66 0.21 

HB (g/dL) 13.10±1.86 11.88±1.25 12.10±2.63 12.50±1.85 0.34 

PCV (%) 41.95±3.75 39.75±4.74 40.50±4.83 41.50±3.87 0.47 

MCV (fL) 88.01±7.10 93.16±10.05 90.83±9.48 90.51±9.27 0.54 

MCH (Pg) 27.66±4.79 28.38±3.21 27.06±5.29 27.13±3.37 0.86 

MCHC (g/dL) 31.35±4.20 30.53±1.99 29.78±5.08 30.06±3.17 0.58 

WBC(x109/L) 2.90±2.31 2.50±1.93 4.08±3.12 4.56±3.49 0.15 

Neutrophils, (x109/L) 1.30±0.92 1.25±0.04 2.18±1.58 2.56*±2.23 0.04 

Lymphocytes (x109/L) 1.20±1.01 1.00±0.93 1.33±1.02 1.22±0.91 0.84 

Monocytes, (x109/L) 0.25±0.33 0.17±0.08 0.28±0.28 0.30±0.29 0.70 

Eosinophils, (x109/L) 0.45±0.45 0.12±0.09 0.23±0.33 0.24±0.40 0.08 

Basophils, (x109/L) 0.02±0.03 0.01±0.01 0.03±0.09 0.04±0.10 0.68 

Platelets, (x109/L) 158.00±60.77 128.88±22.45 131.40±41.09 146.72±12.06 0.27 

Results are given as mean±S.D (Range)  
*Significantly different compared to non-pregnant control p<0.05. 

 

DISCUSSION 
Pregnancy is associated with haematological adaptations and 
disturbance in the antioxidant status of the mother due to 
increased metabolic demand from the developing fetus35-38. The 
present cross-sectional study evaluated the haematological and 
oxidative stress parameters among pregnant (80) and non-
pregnant (20) women in Pakistan. 
 Pregnant women showed greater mean white blood cell, 
neutrophil, and monocyte counts than non-pregnant women, but 
lower mean eosinophil counts (p0.05). Increases in haemoglobin 
and white blood cell counts were seen from the first to the third 
trimester of pregnancy. Comparing the third trimester to a non-
pregnant control, researchers discovered that the neutrophil mean 
value was substantially greater. Assessment of haematological 
profile has remained a simple, easy and reliable means of 
evaluating the general health status and in the case of pregnancy, 
it becomes more important in understanding physiological changes 
to interpret any need for therapeutic interventions during 
pregnancy14,39. The slight decrease in the mean value of RBC and 
HB has been attributed to the increased demand for iron and 
oxygen with advancing gestation as more iron and oxygen are 
required to meet the needs of the developing foetus40,41. However, 
the slight gradual rise in the mean RBC and HB with gestational 
age could be because of estrogen and progesterone which are 
released by the placenta and causes the release of renin from the 
kidneys which in turn enhances erythropoiesis40,42. These PCV and 
HB changes in pregnancy have been observed elsewhere39-41,43.  
 It was also observed that the mean values of the WBC, 
neutrophil and monocyte count among the pregnant women were 
increased compared to non-pregnant control (p<0.05). There was 
a gradual rise observed in these parameters from the first to the 
third trimesters. Pregnancy has long been associated with 

leukocytosis due to increased inflammatory response with the 
increase in the circulation of neutrophils observed in the second 
month of pregnancy12,37 and remaining elevated till term. In the 
context of robust antimicrobial immunity, the body builds the 
foetus' immunity through immunomodulation, immunological 
tolerance, and immunosuppression38,44. Also, the shift of white 
blood cells between the marginal and circulating pools may 
produce an increase in neutrophils. It has also been suggested 
that there is a decrease in neutrophil apoptosis, chemotaxis and 
phagocytic activity thereby increasing their number in 
circulation45,46. Anxiety, pain, nausea, and vomiting can cause 
leukocytosis without infection42. Similar reports showing increased 
WBC and neutrophil among pregnant women has been reported 
by previous studies13,14,38-42. The large decline in eosinophils might 
be due to parasite infection47,48. 
 

CONCLUSION  
Pregnancy is associated with alterations in haematological and 
oxidative stress parameters as physiological adjustments are 
made to accommodate the increasing demand from the fetus and 
the maintenance of maternal wellbeing. While haematopoiesis is 
enhanced to fulfil increased tissue demand, there is a constant 
adjustment between pro-oxidant and antioxidant agents to avoid 
materno-fetal complications. The present study has demonstrated 
there is a possible link between oxidative stress and 
haematological parameters among pregnant women and hence 
antioxidants could be used routinely to reduce or prevent 
haematological complications during pregnancy.  
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