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Abstract
Background:is}}]Chronic anemia induces adaptive cardiovascular responses that may eventually lead to structural cardiac
changes, including left ventricular hypertrophy (LVH), a known predictor of adverse cardiovascular outcomes' .

Femn

Objective:istriTo determine the prevalence of LVH in patients with chronic anemia and to evaluate its association with the
severity and duration of anemia.

Methods:stThis cross-sectional study included 120 adult patients with confirmed chronic anemia. Clinical profiles,
laboratory findings, and echocardiographic parameters were assessed. LVH was defined based on left ventricular mass
index (LVMI)**°.

Results:istnL VH was present in 52.5% of participants (n=63). The prevalence increased with anemia severity: 20% in mild
cases, 48% in moderate cases, and 75% in severe anemia (p<0.001). Mean LVMI values were significantly higher in
severe anemia compared to moderate and mild anemia.

Conclusion:istLVH is a common finding in chronic anemia and is strongly influenced by both disease severity and
duration. Early diagnosis and management of anemia may help prevent adverse cardiac remodeling®*.
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Introduction

Anemia remains a major global health concern,
particularly in low- and middle-income countries'.
Persistent reduction in hemoglobin levels triggers
compensatory physiological mechanisms aimed at
maintaining adequate tissue oxygenation, including
increased cardiac output and reduced systemic vascular
resistance'.

Over time, sustained hemodynamic stress can result in
structural cardiac alterations, especially left ventricular
enlargement and hypertrophy*. LVH is clinically
significant because it is associated with an increased risk
of heart failure, arrhythmias, and mortality?®.

Although LVH has been extensively studied in
hypertension, its occurrence in chronic anemia has not
been sufficiently explored. This study was designed to
evaluate the prevalence of LVH in patients with chronic
anemia and to identify contributing clinical factors.

Materials and Methods

* Author for Correspondence: dr.sanjay99(@yahoo.co.in

Study Design and Setting:istA hospital-based cross-
sectional observational study conducted over one year at
a tertiary care center.

Study Population:siA total of 120 adult patients
diagnosed with chronic anemia were enrolled.
Inclusion Criteria:

* Age >18 years

* Confirmed anemia based on hemoglobin levels!

* Duration >6 months

Exclusion Criteria:

* History of hypertension

 Structural or congenital heart disease

* Known cardiomyopathy

* Chronic alcohol use

Data Collection:istDemographic details, hemoglobin
levels, duration and etiology of anemia, and
echocardiographic parameters were recorded.
Operational Definitions:

* Mild anemia: Hb 10-12 g/dL!

* Moderate anemia: Hb 7-9.9 g/dL!

* Severe anemia: Hb <7 g/dL!

e LVH: LVMI >115 g/m? (males), >95 g/m? (females)®
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Statistical Analysis:ist-Categorical variables were
compared using chi-square tests, while continuous
variables were analyzed using ANOVA. Logistic
regression was used to determine independent

predictors.

Results

Baseline Characteristics:istThe mean age was 42.3 +
13.6 years, with females comprising 58% of
participants. Mean hemoglobin level was 8.6 + 1.9 g/dL.

Etiology:[s}}]lron deficiency was the most common
cause, followed by chronic kidney disease and
megaloblastic anemia.

Severity Distribution:

» Mild: 20.8%

¢ Moderate: 45.8%

¢ Severe: 33.3%

Prevalence of LVH:skLVH was present in 52.5% of
patients. Prevalence increased significantly with
severity:

» Mild: 20%

* Moderate: 48%

+ Severe: 75%iste(p<0.001), consistent with prior
observations?,

Echocardiographic Findings:[s}}]Severe anemia was
associated with increased left ventricular mass and
chamber size. A mild reduction in ejection fraction was
noted, though most values remained within normal
limits'.

years were independently associated with LVH,
supporting previous mechanistic studies®!!.

Figure 1: Prevalence of LVH by Anemia Severity
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Figure 2: LVMI vs Severity of Anemia
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Discussion

This study demonstrates a high prevalence of LVH in
patients with chronic anemia, highlighting the role of
sustained hemodynamic stress in cardiac remodeling®.
As anemia worsens, compensatory increases in cardiac
output and preload lead to ventricular dilation and

eccentric hypertrophy'>. The association between
longer disease duration and LVH reflects the cumulative
effect of chronic exposure!'.

These findings are consistent with previous studies that
have demonstrated the cardiovascular impact of
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prolonged anemia, particularly in patients with renal
disease and nutritional deficiencies®*.

Limitations

* Single-center study

* Moderate sample size

» Lack of longitudinal follow-up

Conclusion

Chronic anemia is strongly associated with structural
cardiac  changes, particularly left ventricular
hypertrophy. Both severity and duration are key
determinants. Early recognition and management are
essential to reduce long-term cardiovascular risk®®.

References:

1. World Health Organization. Haemoglobin
concentrations for the diagnosis of anaemia and
assessment of severity. Geneva: WHO;
2011 itei(Supports anemia classification used in
your methods)

2. Levin A, Thompson CR, Ethier J, Carlisle EJ, Tobe
S, Mendelssohn D, et al. Left ventricular mass
index increase in early renal disease: impact of
anemia. Am J Kidney Dis. 1999;34(1):125-
34.ske(Directly  supports —association —between
anemia and LVH)

3. Foley RN, Parfrey PS, Harnett JD, Kent GM,
Murray DC, Barre PE. The impact of anemia on
cardiomyopathy in chronic renal failure. Am J
Kidney  Dis.  1996;28(1):53—61.skei(Supports
anemia-related cardiac remodeling)

4.  London GM, Pannier B, Guerin AP, Marchais SJ,
Safar ME, Cuche JL. Cardiac hypertrophy and
arterial alterations in end-stage renal disease.
Circulation. 1990;82(2):482-90.istei(Supports LVH
pathophysiology in chronic disease states)

5. Anand IS, Chandrashekhar Y, Ferrari R, Poole-
Wilson PA, Harris PC. Pathophysiology of
anemia-related cardiac changes. Circulation.

1993;88(2):610~7 iskei(Supports compensatory
hemodynamic mechanisms)

6. Silverberg DS, Wexler D, Blum M, laina A. The
interaction between anemia and cardiovascular
disease. Am J Med. 2004;116(Suppl 7A):44S—
54S.[s}:p](Supp0rts link between anemia severity and
cardiovascular risk)

7. Tang YD, Katz SD. Anemia in chronic heart
failure: prevalence and clinical implications.
Circulation.  2006;113(20):2454—61 stei(Supports
clinical impact and outcomes of anemia)

8. Levy D, Garrison RJ, Savage DD, Kannel WB,
Castelli WP. Prognostic importance of left
ventricular mass. N  Engl J Med.

1990;322(22):1561-6.iskri(Supports LVH as a
predictor of adverse outcomes)

9. Devereux RB, Alonso DR, Lutas EM, Gottlieb GJ,
Campo E, Sachs I, et al. Echocardiographic
detection of left ventricular hypertrophy using LV
mass index. Am J Cardiol. 1986;57(6):450—
8 skei(Supports LVH definition using LVMI in your
study)

10.

11.

12.

Lang RM, Badano LP, Mor-Avi V, Afilalo J,
Armstrong A, Ernande L, et al. Recommendations
for cardiac chamber quantification by
echocardiography. Eur Heart J Cardiovasc
Imaging. 2015;16(3):233-71 iskei(Supports
echocardiographic methodology)

Kazory A, Ross EA. Anemia and cardiovascular
disease: mechanistic and clinical perspectives. J
Am Coll Cardiol. 2009;53(8):639—47.iskei( Supports
chronicity and mechanistic insights)

Guyton AC, Hall JE. Textbook of medical
physiology. 14th ed. Philadelphia: Elsevier;
2021 itei(Supports  basic physiology of cardiac
compensation in anemia)

IJDDT, Volume 16 Issue 3, 2026 659



