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Abstract

Women are considered to be vulnerable with regards to immuno-
thrombotic conditions. Exploring this bidirectional susceptibility
across the different female reproductive phases is important for
effective maternal healthcare delivery. This study assessed select-
ed indicators of immunothrombosis between premenopausal and
postmenopausal women.

Methods: Equal numbers of premenopausal and postmenopausal
women totaling one hundred were recruited for this comparative
study. Blood sample was collected from each participant into ap-
propriate sample bottles. Blood cell counts were carried out by hae-
mocytometry and microscopic blood film reading. Standard manual
methods were also employed for prothrombin time, activated par-
tial thromboplastin time and relative plasma viscosity tests, while
blood cell ratios were calculated. Results are expressed as Mean
1SD following student t-test analysis of data on SPSS version 22.0.
Statistical significance was drawn at a p< 0.05.

Results: The eosinophils count (0.42+0.31x10°/1), monocyte count
(0.05£0.05x10°/1) and platelets count (150.04+46.88x10°/1) were sig-
nificantly higher in premenopausal women than postmenopausal
women (0.29+0.27x10°/1, 0.03£0.03x10°/1 and 132.62+38.37x10°/1 re-
spectively), while a significantly higher value was observed in therel-
ative plasma viscosity of postmenopausal women (1.74+0.17mPa/s)
than the premenopausal women (1.59£0.10mPa/s). The two derived
indicators of inflammation (NLR) and thrombosis (PLR) correlated
positively in both premenopausal (r=0.397, p=0.004) and postmeno-
pausal (r=0.293, p=0.039) women.

Conclusion: Immune and thrombotic parameters are largely compa-
rable in apparently healthy adult females irrespective of their repro-
ductive phase. However, eosinophil, monocyte and platelet counts
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were observed to be significantly higher in premenopausal women
compared to postmenopausal women.
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Introduction

Inflammation and coagulation disturbance
often arise from responses that are aimed
at addressing specific triggers, yet their
aetiology could also be pathological in nature.
Whichever way, it is presently recognized
that innate immunity and coagulation
activation interrelate and contribute to
the pathophysiology of various disease
conditions (1,2). Apart from investigating
disease conditions where inflammation and
haemostatic dysfunction may be suspected,
apparently healthy populations also deserve
attentioninthisregard particularly withgroups
that are thought to be vulnerable (3-5). Basic
screening of cellular response to inflammation
and coagulation can be achieved through the
leukocyte and thrombocyte parameters of the
full blood count, while further investigation
of coagulation status may be appreciated by
assessing the intrinsic and extrinsic pathways
of the coagulation cascade (6,7). In recent
times though, blood cell counts have been
turther explored by deriving ratios within the
differential white cell counts as well as between
white cell sub-population and the platelets.
Ranging from overall survival in relation to
malignancies, the application of blood cell
count derivatives extends to cardiovascular
conditions, infections, degenerative disorders
and risk categorization for vulnerable groups
(8-11). Thus, these derivatives are currently
recognized for their diagnostic and prognostic
utilities in clinical practice (12-15).

As earlier observed, the crosstalk between
inflammation and thrombosis appears to be
more obvious in disease conditions than in
physiological states (3,6,16,17). Howbeit, the
female reproductive physiology recognizes
inflammatory and coagulation changes
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modulated by the female reproductive
hormones. Evident in the surge of white
blood cells alongside a decline in the platelet
counts close to the period of menstrual flow,
the female body responds commensurately to
the stress of the menstrual cycle (18-20). The
general impact of this monthly response and
attendant changes may not be fully known but
could contribute to the greater predisposition
of females to immunothrombotic mechanisms
that underlie several disease conditions.
Exploring this female-associated vulnerability
across the different reproductive phases is
important in other to decipher the direction
of change that menopause exerts. While
hormonal fluctuations characterize the
premenopausal  phase, postmenopausal
women are faced with age-associated health
complications. It is therefore important that
indices of immuno-thrombosis are assessed
between premenopausal and postmenopausal
women for better understanding of maternal
health.

Methods

Equal numbers of premenopausal and
postmenopausal women totaling one hundred
were recruited for this comparative study.
These consenting study participants were
apparently healthy and not on medication/
anticoagulant therapy within the preceding
one year to the study period. Ethical
considerations  including  confidentiality
were maintained. A structured questionnaire
was administered to obtain biodata as well
as pertinent information with regards to
participants” reproductive state and medical
history.
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Blood sample was appropriately obtained
from each subject into dipotassium
ethylene diamine tetra-acetic acid bottle
at a concentration of 2mg/ml of blood for
assessment of platelet count, total white
blood cell count and differential white blood
cell count. Additional volume of blood
was dispensed into 3.13% trisodium citrate
bottle at a ratio of 9:1. Haemocytometry and
microscopicblood filmreading were employed
for blood cell counts. Quick’s one-stage
method was used for prothrombin time assay
and modified kaolin method for activated
partial thromboplastin time measurement.
Relative plasma viscosity was assessed using
a capillary viscometer. Blood cell ratios were
mathematically derived. Data generated were
entered into Microsoft excel spreadsheet and
analysed using Statistical Package for Social
Sciences (SPSS) software version 22.0. Results
are expressed as Frequencies and Mean+SD,
while Student t-test was used for comparison.
Statistical significance was drawn at a p< 0.05.

Results

In this study, total white blood cell count
(TWBC), differential white blood cell count
(Neutrophils, Lymphocytes, eosinophils,
monocytes and basophils) and Platelet
count were assessed in premenopausal
and postmenopausal women. From these
parameters, blood cell count derivatives
including neutrophil-to-lymphocyte ratio
(NLR) and platelet to lymphocyte ratio
(PLR) were calculated across the groups. In
addition, prothrombin time (PT), international
normalized ratio (INR), activated partial
thromboplastin time (APTT) and relative
plasma viscosity (RPV) were also assessed in
premenopausal and postmenopausal women.

The eosinophils count (0.42+0.31x10°/1),
monocyte count (0.05£0.05x10°/1) and platelets
count (150.04+46.88x10°/1) were significantly
higher in premenopausal women than
postmenopausal women (0.29+0.27x10°/1,
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0.03+0.03x10°/1  and  132.62+38.37x10°/1
respectively), while a significantly higher
value was observed in the relative plasma
viscosity ~ of  postmenopausal =~ women
(1.74£0.17mPa/s) than the premenopausal
women (1.59+0.10mPa/s) (Table 1). The two
derived indicators of inflammation (NLR)
and thrombosis (PLR) correlated positively in
both premenopausal (r=0.397, p=0.004) and
postmenopausal (r=0.293, p=0.039) women as
shown in Figures 1 and 2 respectively.

Discussion

The present study compared total and
differential white blood cell counts between
premenopausal and postmenopausal women.
Apart from eosinophil and monocyte counts
which were observed to be significantly
higher in premenopausal women than
postmenopausal women, the other white
blood cell parameters were comparatively
similar irrespective of reproductive phase
in these apparently healthy women. While
reported views regarding actual direction
of the influence of female reproductive
hormones on the various white blood cell
sub-populations remain divergent, it is
consensually appreciated that the processes
associated with immune response are more
pronounced in females compared to males
(21-23). The weight of evidence in support
of this gender dimorphism is largely drawn
from high female preponderance in relation to
autoimmune disorders. Exploring the role of
temale reproductive hormones with regards to
immune response and coagulation activation
remains important for better understanding
and management of immunothrombotic
conditions, thus it represents an interest for
future research.

The expression of significantly higher cellular
responsein peripheral blood of premenopausal
women also extended to the platelet count.
The events of the menstrual cycle culminate
into the shedding of the uterine wall and
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subsequent bleeding. It is, by nature, necessary
that mechanisms for controlled bleeding
exist as part of the adult female physiology.
Higher platelet counts in premenopausal
women have also been previously reported
(24). Apparently, this precautionary plug
becomes overtaken at the postmenopausal
phase of womanhood as reproductive
hormonal fluctuations cease and the level
of the hormones generally decline. Another
observed change at this stage is the increased
relative plasma viscosity, which although is
associated with advanced age, has also been
reported to be significantly associated with
other postmenopausal changes other than age
(25).

Blood cell count derivatives have emerged as
more sensitive prognostic markers than the
traditional direct count themselves. In the
present study, the two derived indicators of
inflammation (NLR) and thrombosis (PLR)
were comparatively similar in both groups.
Moreso, these indicators correlated positively
in both premenopausal and postmenopausal
women, thus underscoring the interplay
between immunity and haemostasis.

Table 1 The total blood white cell count, Differential white blood cell counts, Platelets count

(PLT), blood cell count ratios, Prothrombin time,

International normalized ratio, Activated par-

tial thromboplastin time and Relative plasma viscosity of premenopausal and postmenopausal

women.

Parameters Premenopausal Postmenopausal P-Value

Women Women

n =50 n =50
TWBC (x 10°/1) 5.85+1.97 5.34+1.44 0.141
Neutrophils (x 10°/1)  2.42+1.09 2.28+0.75 0.433
Lymphocytes (x 10°/1)  2.93+1.08 2.71+0.81 0.239
Eosinophils (x 10°/1) 0.42+0.31 0.29+0.27 0.018
Monocytes (x 10°/1) 0.05+0.05 0.03+0.03 0.030
Platelets (x 10°/1) 150.04+46.88 132.62+38.37 0.045
NLR 0.87+0.33 0.88+0.31 0.841
PLR 55.77+21.61 50.98+13.71 0.189
PT (Secs) 12.54+1.49 13.20+2.44 0.170
INR 0.97£0.12 1.01+0.19 0.170
APTT (Secs) 28.18+5.56 29.06+5.41 0.246
RPV (mPa/s) 1.59+0.10 1.74+0.17 0.001

Key: TWBC = total white blood cell count, NLR = neutrophil-to-lymphocyte ratio, PLR = platelet to
lymphocyte ratio, PT = prothrombin time, INR = international normalized ratio, APTT = activated par-

tial thromboplastin time, RPV = relative plasma viscosity.

56

Afr J Lab Haem Transf Sci 2024, 3(1): 53 -59

PLF

Euphoria C. Akwiwu et al

14

1 . f=
i |
T [
e g o .
° .
o, » o
‘i- 8 L
. ee o Qe . s
h' ] ]

Figure 1. Positive correlation between NLR and PLR in premenopausal women
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Figure 2. Positive correlation between NLR and PLR in Postmenopausal women
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Conclusion

to be significantly higher in premenopausal
women compared to postmenopausal women.

Inflammatory and thrombotic parameters

are

largely comparable

in

apparently
healthy adult females irrespective of their
reproductive phase. However, eosinophil,

monocyte and platelet counts were observed
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