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Abstract: Cardiovascular diseases are a major cause of health loss worldwide, regardless of a country's income, social status, or
demographics. Many studies have reported a link between haematological parameters and cardiovascular diseases in patients.
This study aimed to determine the red blood cell indices in patients with cardiovascular diseases at a tertiary care hospital in
Peshawar. The study was conducted for six months, from January 1, 2023, to June 30, 2023, at the Pathology Department of Afridi
Medical Complex and Teaching Hospital. Blood samples were taken from patients in EDTA vacutainers, and their haematological
parameters were determined in the laboratory. The patients' clinical examinations, history, name, gender, age, and previous
laboratory investigations were recorded in a proforma designed for this research. The data were analyzed using IBM SPSS version
23. The study enrolled 80 patients with cardiovascular diseases, including 44 (55%) male and 36 (45%) female patients. The mean
age of the study participants was 47 years, with a standard deviation of £12.3. The mean (£5D) haemoglobin, red blood cell count,
hematocrit, mean corpuscular haemoglobin, red cell distribution width-SD, and red cell distribution width-CV were 13.99 (£1.86)
(g/dl), 4.49 (£0.55) (million/cm3), 40.72 (£5.81), 28.99 (£2.22), 62.06 (£6.99), and 16.87 (£3.39), respectively. The study concludes
that red blood cell indices such as red cell distribution width, haemoglobin, and mean corpuscular volume play a significant role
in the pathogenesis of cardiovascular diseases. Routine health examinations and proactive precautions may help lower
cardiovascular disease incidence.
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Introduction
the artery wall, RBCs may have a prothrombotic effect on

Cardio-vascular diseases (CVD) are one of the leading blood coagulation (Goldsmith et al., 1995; Schmid-

causes of health loss around the globe, irrespective of a
country's income, social status, or demographics (Thomas
et al, 2018). The age of the population, dietary
practices, genetic predisposition, sedentary lifestyles, stress,
diabetes  mellitus, dyslipidemia,  systemic  arterial
hypertension, smoking and alcohol misuse all contribute to
the development of these disorders (Li et al., 2016). Because
systemic and hypoxemia inflammation is involved in the
pathophysiological processes of CVD, and because the
severity of the damage may lead to circulatory failure and
organic dysfunction, research has demonstrated a
significant association between haematological parameters
and the likelihood of unfavorable consequences in patients
with CVD (Fan et al., 2018; Monteiro Junior et al., 2015;
Verbrugge & Huisman, 2015). The study of these blood
biomarkers, particularly in the prognostic assessment of
cardiovascular disorders, has been greatly influenced by
technological improvements over the last fifty years and the
creation of contemporary automated equipment for
examining blood cells.

Limited research is available in the literature on how RBCs
play a part in the pathogenesis of cardiovascular diseases.
Components of intravascular clots include red blood cells.
By making the blood viscous and pushing platelets toward

Schonbein et al., 1969; Wohner, 2008). RBC incorporation
alters the mechanical characteristics and structure of the
fibrin clot (Gersh et al., 2009). Even minor structural
variations may significantly impact the pathophysiology of
RBCs. RBCs may play a role in thrombin production
(Whelihan & Mann, 2013). Recent research has raised the
possibility of a connection between cardiovascular diseases
and haemoglobin levels (Steptoe et al., 2012). An
association between haematocrit and cardiovascular risk has
only been shown in a few research (Gotoh et al., 2015; Toss
et al., 2013). Red cell Distribution Width (RDW) has been
demonstrated in recent research to be linked with several
cardiovascular illnesses (Montagnana et al., 2012) and to be
an independent prognostic factor of cardiovascular events in
individuals who have a history of myocardial infarction
(Tonelli et al., 2008). On the other hand, research has shown
that RDW, haematocrit, and cardiovascular diseases are not
associated (Khode et al., 2014). No research has been
conducted in our setting on the association between
cardiovascular diseases and haematological parameters.
Therefore, this research was conducted to find the
association of Red blood cell indices in patients with
cardiovascular diseases.
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Methodology

The current descriptive study was conducted at the
Pathology Department, Afridi Medical Complex and
Teaching Hospital, for six months, from 1 January 2023 to
30 June 2023. The ethical approval of the study was
obtained from the hospital's IRB. A total of 80 patients were
enrolled in our study using WHO's sample size calculator.
The criteria for inclusion in our study were all patients of
both genders and the age range of 30-60 years with
symptoms of hyper-triglyceridemia, hypertension, diabetes
and hypercholesterolemia. While all the patients with
known congenital cardiac diseases or valvular cardiac
diseases, impaired kidney or liver function, patients with
thyroid disorders and pregnant women were excluded. All
the patients visiting the cardiology department for coronary
angiography were included if they fulfilled the inclusion
criteria. All the patients were examined clinically, and the
data, including history, name, gender, age and previous
laboratory investigations, were recorded in a proforma
designed for this research. Informed consent was obtained
from all the participants of the current research. Blood
samples were taken from all the patients in EDTA
vacutainers and sent to the laboratory of the hospital for
determining the haematological parameters like
Haemoglobin, RBC count, Red cell Distribution Width
(RDW), Haematocrit, Mean Corpuscular Haemoglobin
(MCH), Mean Corpuscular Volume (MCV) and Mean
Corpuscular Haemoglobin Concentration (MCHC). IBM
SPSS version 23 was employed for the analysis of data. Age
and laboratory parameters were documented as mean (+
SD), while gender age distribution was documented as
percentage and frequency.

Results

In the current study, 80 patients with cardiovascular
diseases were enrolled. Our study had 44 (55%) male and
36 (45%) female patients. (Figure 1) The mean age of study
participants was 47 years, with a standard deviation of
+12.3. Based on age distribution, 10 (12.5%) participants
were 30-40 years old, 30 (37.5%) patients were 41-50 years
old, and 40 (50%) patients were observed in the 51-60 years
age group. (Figure 2) The mean (£SD) Hb was 13.99
(+1.86) (g/dl), RBC 4.49 (+0.55) (Million/Cm3), HCT
40.72 (£5.81), MCH 28.99 (+2.22), RDW-SD 62.06 (£6.99)
and RDW-CV was 16.87 (£3.39). (Figure 3) The
participant’s  distribution  according to  various
haematological parameters is given in Table 1.
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Figure 1: Distribution of patients based on gender.

Table 1: Participant’s distribution according to various
haematological parameters

Parameter Subcategory Frequency (%)
Hb (g/dl) <12 14 (17.5%)
12-15 40 (50%)
>15 26 (32.5%)
RBC (million/cm?)  <3.5 6 (7.5%)
3.5-5.5 62 (77.5%)
>5.5 12 (15%)
PCV <36 12(15%)
36-45 40(50%)
>45 28(35%)
MCH <27.5 12(15%)
27.6-32.2 52 (65%)
>32.2 16 (20%)
RDW-SD <575 28 (35%)
>57.5 52(65%)
RDW-CV <14 00 (00%)
14-16 40(50%)
>16 40(50%)
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Figure 3: Mean value of different haematological
parameters

Discussion

Cardiovascular disease is the term used to describe any
condition that affects the heart and blood vessels. The
frequency of these illnesses has a significant impact on the
lives of millions of people worldwide. Cardiac disorders
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include a variety of cardiovascular disorders. In our setting,
no research has been carried out on the association between
cardiovascular diseases and haematological parameters.
Therefore, this research was conducted to find the
association  of  haematological  parameters  with
cardiovascular diseases.

In the current study, 80 patients with cardiovascular
diseases were enrolled. There were 55% male and 45%
female patients in our study. The mean age of study
participants was 47 years, with a standard deviation of
+12.3. Based on age distribution, 12.5% of participants were
30-40 years old, 37.5% of patients were 41-50 years 50% of
patients were observed in the 51-60 years age group. The
mean (£SD) Hb, RBC, PCV, MCH, RDW-SD and RDW-
CV were 13.99 (£1.86) (g/dl), 4.49 (£0.55) (Million/Cm3),
40.72 (£5.81), 28.99 (£2.22), 62.06 (£6.99) and 16.87
(£3.39) respectively.

In our study, the Hb (gm/dl) level was <12 in 17.5% of
patients, 12-15 in 50% of patients, while in 32.5%, the level
of haemoglobin was more than 15 gm%. Viscosity and
oxygen delivery are the two ways that haemoglobin
concentration may impact the cardiovascular system (Finch,
1972). Higher and lower haemoglobin levels are
independently linked to a higher risk for cardiovascular
diseases (Chonchol & Nielson, 2008). Lower haemoglobin
levels were shown to be independently associated with the
occurrence of cardiovascular diseases in a sample of
individuals admitted for elective coronary angiography
(Doganer et al., 2015).

In our study, the majority of patients (77.5%) have normal
RBC count (million/cm?), 7.5% of patients fall in the range
of less than 3.5, while 15% of patients fall in the range of
>5.5. RBCs are involved in the development of thrombus.
Clinical evidence indicates that raising RBC numbers may
treat several bleeding diseases, even while platelet levels
decrease or remain stable (Wohner, 2008). Higher RBC
counts make a person more susceptible to thrombosis by
making the blood more viscous, which causes blockage.
Research shows that red blood cells play a signalling
function in haemostasis by releasing ATP and ADP in
response to mechanical deformation, encouraging platelet
aggregation and de-granulation at low PO: (partial pressure
of oxygen) and low pH (Weiss et al., 1996). As a result of
the loss of their phosphor-lipid asymmetry, which serves as
a pro-coagulant surface, they are responsible for activating
the coagulation cascade. This is particularly crucial for
diabetes mellitus (Sprague et al., 1996).

In our study, the PCV was <36 in 15% of patients, 36-45 in
50%, and >45 in 35% of patients. The MCH was less than
27.5% in 15% of patients, 27.6-32.2 in 65% of patients and
>32.2 in 20% of patients. The RDW-SD was <57.5% in
35% of patients and more than 57.5% in 65% of patients.
The RDW-CV was less than 14 in none of our enrolled
patients, 14-16 in 50% of patients, and more than 16 in 50%
of patients.

High haematocrit encourages the transportation of platelets
to the vessel wall, which enhances their encounters with the
vasculature; it lengthens the time that circulating platelets
and coagulation factors spend close to the activated
endothelium (Wohner, 2008). Higher haematocrit levels
were reported in research on people with coronary heart
disease (Mayer, 1965). Compared to the angiography-
negative cardiovascular disease group, MCV and MCH

values were considerably greater in the angiography-
positive cardiovascular disease group (Tiillibas et al., 2013).
According to this, erythrocyte structure and haemoglobin
concentration may have a substantial role in the
development of cardiovascular diseases. In persons with a
history of cardiovascular diseases, research has found a
significant, independent relationship between RDW levels
and risk of mortality and cardiovascular events (Felker et
al., 2007). According to several researches, myocardial
infarction patients' higher hospital mortality rates are
likewise related to greater RDW levels (Sangoi et al., 2014).
The small sample size and single-centre observations were
the major limitations of our study. To better understand the
association between haematological parameters and cardiac
problems, a multicentre study with a large sample size
should be done.

Conclusion

Our study concludes that Red blood cell indices such as Red
cell Distribution Width, haemoglobin and Mean
Corpuscular Volume play a significant role in the
pathogenesis of cardiovascular diseases. One of the many
causes of cardiovascular diseases may be long-term changes
in several haematological parameters. Routine health
examinations and proactive precautions may help lower
cardiovascular disease incidence.
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