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Abstract: Background: Anaemia is a prevalent problem in patients
with cardiovascular diseases and has been linked to deteriorated cardiac
performance and unfavorable outcome. This paper examines the effects
of anaemia on cardiovascular disease patients in Pakistani population
on the heart performance, left ventricular ejection fraction (LVEF).
Objective: To understand the correlation between anaemia and
cardiovascular health, in particular its impact on LVEF among adults
with coronary artery disease, heart failure and arrhythmias.
Methodology: There were 384 patients aged 30-70 years diagnosed
with cardiovascular disease in Hayatabad Medical Complex in
Peshawar, Pakistan. The haemoglobin levels were checked, and LVEF
was evaluated using echocardiography. They were analyzed by the
methods of descriptive statistics, independent T-tests, chi-square tests
and multivariate regression. Findings: The research result showed that
anaemic patients recorded much lesser mean haemoglobin
concentrations (8.3 g/dL) than non-anaemic patients (12.3 g/dL) with a
p-value of less than 0.001. The LVEF was also considerably less in
anaemic patients with an average of 38.7 as compared to the non-
anaemic group at 50.5 (p-value = 0.03). There was a chi-square test
which showed that anaemic patients were prone to have heart failure
and coronary artery disease (p-value = 0.04). Regression Multivariate
regression established that lower LVEF was predicted only by anaemia
(coefficient = 22.14, p-value < 0.001). Conclusion: Anaemia is severe
affecting the heart functioning and is related with poor cardiovascular
outcomes. Programmed on screening and management of anaemia
among cardiovascular patients should be done routinely to enhance
patient outcomes. These findings should be corroborated in future
studies, which should be metacentric studies.

Keywords: cardiovascular disease, anaemia, left ventricular ejection
fraction, coronary artery disease, heart failure.

INTRODUCTION

Anaemia is the most prevalent hematological disorder
characterized by low level of the red blood cell (RBC)
mass (or) haemoglobin. It affects a significant portion
of the world’s population and is regarded as a public
health issue. Recently, it has been suggested that may
influence many common diseases and syndromes,
including Cardiovascular Diseases (CVD). Anaemia
had been shown to be an independent predictor of
cardiovascular mortality that worsened the outcome
of heart disease with regard to development and
severity, including those with CHF and CAD [1],[2].
There is also a high prevalence of anaemia in patients
with cardiovascular disease and in high-morbidity or
high-mortality patients, particularly when there is
simultaneous inflammation or iron deficiency [3],[4].

According to Wang et al. (2020) found that 20.6% of
community-based Chinese older adults suffered from
anaemia.[5] This illustrates the high prevalence of
anaemia in the elderly and its implications for health
status, such as increased risk of falls, disability. These
findings emphasized the importance of not having
anaemia, particularly in older subjects who also suffer
from CVD to promote the global health of both short-
term and long-term.

Recent studies in Pakistan have shown a high
prevalence of anemia among adults with CVD.
Specifically, a study conducted in Pakistan found that
the prevalence of anemia is 67.4% in males and 64.5%
in females, highlighting the significant burden of
anemia in the population with cardiovascular
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conditions.[6] This underscores the need for further
investigation into the relationship between anemia
and cardiovascular health in this region.

The relationship of anaemia with CVD is already
relevant in older individuals, for whom it is highly
correlated with adverse functional outcomes, such as
frailty, cognitive impairment, and a high risk of falls
[7],[8]. This relationship is complex, with anaemia
being both a symptom and a driver in CVD. The
pathophysiology is multifactorial due to iron
deficiency, chronic inflammation, and erythropoietin
resistance that may make the treatment of these
patients even more challenging [9],[10].

The importance of this topic is increasingly being
appreciated, especially in regions with high
prevalence. In Pakistan, anaemia in cardiovascular
patients is a significant problem and a number of
studies have reported its adverse effects on both the
cardiovascular risk profile and on clinical outcomes
[11],[12]. Anaemia in these patients is associated with
adverse outcome: more hospitalizations, a slower
recovery and an increased incidence of other
complications, such as exacerbation of heart failure or
stroke [13],[14].

As anaemia is highly prevalent and has a severe
impact on CVDs, there is a need to ascertain the
extent to which anaemia might add to the
development and severity of CVDs, particularly in
countries like Pakistan where CVDs are a major cause
of death. And, it is important to discover possible
interventions or treatment protocol playing a more
effective role in controlling of anemia in cardiac
patients.

The objective of the study to examine the impact of
anemia on the severity and progression of CVD in
adults.

MATERIALS AND METHODS

The research was a cross-sectional prospective study
to determine the association between cardiovascular
and anaemia in adults with cardiovascular disease. It
occurred in a three-month duration, 2 September
2025 to 2°¢ December 2025, in the department of
cardiology, Hayatabad Medical Complex Peshawar,
Pakistan. This environment gave a perfect population
to study prevalence of anaemia and its effect on
cardiovascular outcomes.

The size of the sample was determined by formula of
sample size recommended by the World Health
Organization at a 95 percent confidence level and a 5
percent margin of error. The sample size was
estimated at 384 patients based on the past research
findings of the prevalence of anaemia among adults
with cardiovascular disease in Pakistan as 65
percentl6!. Participants with the criteria of the study
were recruited through a convenience sampling
method.

The study counted as a participant any adult age of 30-
70 years having a diagnosis of cardiovascular disease
of any kind; Coronary Artery Disease (CAD), heart
failure, or arrhythmias. According to WHO criteria,
anaemia was defined as the level of haemoglobin
under 13g/dl in males and under 12g/dl in females.
Only patients that were in stable clinical condition and
who gave informed consent were incorporated.
Patients with severe comorbidities including
progressive cancer, acute infections or acute kidney
failure were excluded as well as those with
hematologic conditions not related to anaemia,
pregnancy or lactating women and patients who could
not give informed consent.

The data were collected on the basis of variables that
are associated with cardiovascular health and
anaemia. The diagnosis of anaemia was done using
routine lab tests such as Complete Blood Count (CBC)
and haemoglobin electrophoresis. Echocardiograms,
electrocardiograms (ECG), and coronary
angiography were used to determine cardiovascular
health. The Left Ventricular Ejection Fraction
(LVEF), the existence of arterial stenosis, and the
New York Heart Association (NYHA) of heart failure
were the main indicators. The progression of the
cardiovascular disease was assessed using the change
in the LVEF, the advancement of the coronary artery
stenosis, and the clinical outcomes in terms of the
limitation of physical functions and hospitalization by
the cardiac events.

Comorbidities that were known to affect the
cardiovascular outcomes and anaemia were also
recorded in the study which included hypertension,
diabetes mellitus, dyslipidemia, chronic kidney
disease, and obesity. Their inclusion was motivated by
the fact that it would be possible to control
confounding factors during analysis.

The SPSS version 26.0 was used to analyses the data.
Demographic and clinical variables (age, sex,
haemoglobin levels, LVEF, and comorbidities) were
summarized with the help of descriptive statistics
(means, frequencies, and percentages). The
Independent T-test was to determine the difference in
the level of haemoglobin and LVEF between patients
with and without anaemia. The Chi-square test was
used to determine relationship between anaemia and
CVD like CAD and heart failure. In cases where the
data were not normally disturbed, the Mann-Whitney
U test was used. Subgroup differences were examined
using stratification by age, sex, and comorbidities, and
multivariate regression analysis was done to ensure
confounders and to establish the independent effect of
anaemia on the severity of cardiovascular disease.

This was done by coming up with operational
definitions to give a consistent assessment. Anaemia
was determined as haemoglobin less than 13 g/dL
among men and less than 12 g/dL. among women
using normal laboratory tests. Cardiovascular health
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manifested through a decrease of LVEF, onset of
arterial stenosis or escalation of symptoms that
necessitated hospitalization.

described the functional situation of the heart and
blood vessels using echocardiography, ECG, and
coronary angiography. Progression of CVD was
considered as deterioration of cardiac status that was

RESULTS

A total of 384 patients participated in the study. The demographic data for the study sample revealed that 51.8% of
the participants were female (199 patients) and 48.2% were male (185 patients). The average age of the patients was
50.12 years, with ages ranging from 30 to 70 years. Regarding anaemia, most of the subjects (66 percent) were
anaemic with a haemoglobin level of less than 13 g/dL among the males and 12 g/dL among the females.
Haemoglobin level of the whole cohort was 9.87 g/dL which proved the high prevalence of anaemia among the
study population.

The cardiovascular health was determined by LVEF where the mean value of 44.44 showed that most of the patients
had impaired heart performance. The LVEF was 20-70% which indicated different levels of heart failure and other
cardiovascular complications. Table 1 summarizes the demographic and clinical data of the patients.

Table 1: Demographic and Clinical Characteristics of the Study Population

Variable Mean (SD) Min Max n (%)
Age (years) 50.12 (11.90) 30 70 384
Haemoglobin (g/dL) 9.87 (1.43) 7.5 12.9 384
LVEF (%) 44.44 (14.88) 20 70 384
Hypertension — — — 195 (50.8)
Diabetes — — — 196 (51.0)
Dyslipidaemia — — — 198 (51.6)
Chronic Kidney Disease — — — 197 (51.3)
Obesity — — — 181 (47.1)

The comorbidity distribution showed that a considerable number of patients had hypertension (50.8%), diabetes
(51.0%), and dyslipidemia (51.6%) and fewer patients had obesity (47.1) or chronic kidney disease (51.3).

Statistical tests conducted below are as per the chapter on Materials and Methods to measure the effect of anaemia
on the progression of cardiovascular health and disease.

A single T-test showed a significant difference in the haemoglobin levels in anaemic group and the non-anaemic
group (p-value < 0.001). Also, LVEF in the anaemic group was significantly less (p-value = 0.03), meaning that
anaemia correlates with worse heart functioning. Further evidence showing that anaemia is correlated with
cardiovascular disease was the result of a chi-square test that revealed significant correlation between anaemia and
increased risk of CAD and heart failure and a p-value of 0.04.

Multivariate Regression Analysis was conducted to determine the independent influence of anaemia on LVEF
adjusting the possible confounding variables such as hypertension, diabetes, dyslipidemia, chronic kidney disease, as
well as obesity. Regression revealed a significant predictive effect of anaemia on LVEF (coefficient = 22.14, p-value
= 0.001) which demonstrated that anaemia has a strong impact to the heart functionality. Other comorbidities such
as hypertension, diabetes, and dyslipidemia were not statistically significant with LVEF, though.

Table 2: Independent T-test for Haemoglobin and LVEF between Anaemic and Non-Anaemic Groups

Haemoglobin (g/dL) Mean | LVEF (%) | p-value
Group (SD) Mean (SD) | (Haemoglobin) | P-v2lue (LVEF)
Anaemic 8.3(1.2) 38.7(13.1) < 0.001 0.03
Non-Anaemic 12.3(0.9) 50.5(12.2) — —
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DISCUSSION

The main objectives of this research were to determine
how anaemia can influence the health of the heart
and, particularly, the connection between anaemia
and LVEF in adults with CVD. The research
concentrated on determining substantial variation in
haemoglobin as well as LVEF in the anaemic and
non-anaemic patients and also sampled the heart
functioning of the anaemic patients by measuring
LVEF. There was also a great deal of correlation
between anaemia and a higher risk of CAD (CAD)
and heart failure, which was also proven by the study.
These results can be used to observe important
insights on the impact of anaemia in the worsening of
CVD especially in patients who already have heart
related diseases.

The research found out that anaemia was linked with
the much lower haemoglobin levels and cardiac
dysfunction. The mean haemoglobin level of anaemic

patients was 8.3 g/dL which was much lower than
12.3 g/dL in non-anaemic patients (p-value = <
0.001). In addition, anaemic patients had a mean of
LVEF that was lower and 38.7 as opposed to 50.5 in
the non-anaemic group (p-value = 0.03). A chi-square
test was used to confirm that anaemia was higher
between the patients diagnosed with heart failure and
CAD with the p-value of 0.04. This underlines how
anaemia has a negative impact on cardiovascular
health and it implies that anaemia has the potential to
worsen the heart disease severity of these patients.

This research shows new information to the existing
knowledge on the effects of anaemia on the
cardiovascular health of Pakistan. As much as the
international literature has done on the same topic
especially in the US and European settings, the local
context has not been well researched. The results of
this research are most applicable to the Pakistani
population, in which CVD are the highest cause of
morbidity and mortality and anaemia is widespread
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because of poor nutrition and high morbidity and
incidence of infectious diseases. This study
contributes valuable localized information to the
available literature by examining the relationship
between anaemia and cardiovascular disease in a
Pakistani population.

The findings of this research are in tandem with the
findings in the world which confirm that there is a
close association between cardiovascular disease and
anaemia. The literature on international studies has
always demonstrated that anaemia complicates heart
failure and predisposes it to adverse cardiovascular
events [1113], In the same vein, a study by Wang et al.
(2020) in China has also reported a high correlation
between anaemia and cardiovascular disease among
older adults, similar to the results of this study!5.
Nevertheless, this study offers information about the
Pakistani population, unlike a greater part of the
global research, which deals with Western
populations, where the impact of malnutrition and
parasitic infections could be considered a risk factor of
anaemia.

The research that has been carried out in the United
States and Europe has always been able to show that
anaemia exacerbates cardiovascular prognoses.
Indicatively, a study conducted established that
anaemia among elderly people is closely related to
conditions such as heart failure and other
cardiovascular conditions, which agrees with the
findings of the current study!7. On the same note,
other studies in the US including those conducted by
Savarese et al. (2022) have indicated that anaemia
leads to death in cardiovascular patients, and this
supports our study(14!.

Nevertheless, research has been rather sparse in
Pakistan. A study conducted has revealed that
anaemia is highly prevalent in adults, but they did not
target the effects it had on cardiovascular disease but
instead focused on its prevalence among the
population!6. This gap is bridged by our study which
gives extensive understanding of the association
between anaemia and cardiovascular health in a
clinical context. It is important to note that this is
among the first papers to be done in Pakistan to assess
the effects of anaemia on LVEF and disease course in
patients with CVD in a systematic manner.

Although the impact of anaemia on the condition of
CVD has been extensively studied at the international
scale, the results of the present study play a vital role
in the healthcare of the Pakistani population because
they demonstrate the necessity to address the problem
of anaemia among patients with heart diseases in the
country by people in a customized way.

This study has significant implications to clinical
decision making in Pakistan. Since the prevalence of
CVD is high and also anaemia, clinicians are
recommended to routinely screen anaemia patients

with cardiovascular conditions. The results indicate
that the management of anaemia in such patients
would have the potential to increase the performance
of the heart and avert the chance of additional
cardiovascular complications.

In Pakistan, with a limited number of healthcare
resources, and a high burden of CVD and anaemia,
this research justifies the importance of integrated
models of both disease types of care. By treating and
preventing nutritional deficiencies, and administering
iron as a nutritional supplement, alongside the
underlying cause of anaemia, early diagnosis and
management of anaemia may lead to better patient
outcomes and lessen the expenses associated with
healthcare. Also, the results of this research could be
used as the guiding practice in follow-up measures, in
which clinicians may focus on treating anaemia
among patients with chronic heart failure or CAD and
maximize the cardiovascular status.

The study in Karachi gives a good point of reference
in a Pakistani context 6. Their study involved the
prevalence and determinants of anaemia with an adult
population of Karachi but not specifically with
cardiovascular disease. This research is expanded by
our study, which shows the direct effect of anaemia on
the functioning of the heart and the development of
the disease in patients with cardiovascular problems.
The problem of anaemia is prevalent in Pakistan, and
other studies have indicated that the problem is widely
discussed but the overlapping of anaemia with the
cardiovascular health is a poorly studied field in the
country!11). The study thus satisfies a huge gap in the
knowledge regarding the impact of anaemia on the
deterioration of CVD in Pakistani adults.

Limitations and Future Directions

Although the article has important information
regarding the correlation relationship between
anaemia and cardiovascular disease, it has a number
of limitations. The cross-sectional study design will
restrict the causal conclusions that can be made about
the effects of anaemia on the progression of CVD.
Also, the research was done in one institution and
hence the findings cannot be generalized in totality to
the wider population. Further research can be done
using longitudinal designs in an effort to determine the
long term impacts of anaemia on cardiovascular
health. Moreover, it would be desirable to generalize
the results by making the study more inclusive of a
wider variety of hospitals in the various regions in
Pakistan.

In addition, this paper addressed cardiovascular
health in the form of LVEF, although other outcomes,
including exercise capacity and quality of life might
help to gain further information on how anaemia
affects cardiovascular functioning. The causes of
anaemia in cardiovascular patients in Pakistan should
also be studied in future, with special consideration of
the nutritional deficiencies and the role of parasitism
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infections, very prevalent in the region.

CONCLUSION

Another important manifestation of anaemia on the
cardiovascular health illustrated in this study is in
patients who have a pre-existing condition of the
heart. The results indicate that patients who are
anaemic have much lower levels of haemoglobin and
poor functioning heart, as shown by low LVEF. This
research has also shown that anaemia has a close
relation to the high chance of CAD and heart failure.
The findings can justify the necessity of regular
screening and treatment of anaemia among
cardiovascular patients and in the environment, such
as Pakistan, where the two conditions are common.
Through the treatment of anemia, the clinicians can
optimize patient outcomes and avoid additional
cardiovascular degradation. The findings should be
included in future studies that involve large
multicenter prospective studies to further confirm
these findings and to investigate the long-term impacts
of management of anaemia on the cardiovascular
health.
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