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Abstract

Decompensated cirrhosis is associated with substantial 
morbidity and mortality. �e Child- Turcotte-Pugh (CTP) 
and Model for End-Stage Liver Disease (MELD) scores are 
established tools for severity assessment, but inexpensive 
adjunctive biomarkers may be useful in resource-limited 
settings. Serum ferritin, an iron-storage protein and 
acute-phase reactant, may reflect inflammation, 
hepatocellular injury, and worsening liver disease.�is 
cross-sectional study was conducted at Bangabandhu Sheikh 
Mujib Medical University (BSMMU), Dhaka, from April 
2021 to March 2022. A total of 33 patients with 
decompensated liver cirrhosis were enrolled consecutively. 
Patients were categorized by ferritin level (<200, 200-400, 
and >400 ng/mL). Correlation was assessed using Spearman’s 
rank test. Multivariable analyses were performed using binary 
logistic regression for high MELD score (>15) and multiple 
linear regression for continuous MELD score, adjusting for 

age, sex, serum bilirubin, and serum albumin. A p-value 
<0.05 was considered statistically significant. �e mean age 
was 52.7 ± 14.07 years; 63.6% were 41-60 years old, and 
72.7% were male. Hepatitis B virus was the commonest 
etiology (45.5%), followed by cryptogenic cirrhosis (24.2%) 
and hepatitis C virus (21.2%). Ascites was present in 97.0%, 
jaundice in 48.5%, hepatic encephalopathy in 33.3%, and 
anemia in 57.6%. Serum ferritin correlated strongly with 
CTP score (r=0.70, r²=0.49, p<0.001) and moderately with 
MELD score (r=0.50, r²=0.25, p<0.001). Across ferritin 
categories, grade 3 ascites increased from 12.5% to 25.0% 
and 70.6% (p=0.014), prothrombin time from 13 to 15 and 
21 seconds (p=0.024), MELD score from 13.75 ± 5.85 to 
20.13 ± 6.40 and 22.71 ± 5.03 (p=0.003), and CTP score 
from 8.00 ± 1.19 to 9.63 ± 1.85 and 11.18 ± 1.70 
(p<0.001). In multivariable logistic regression analysis, serum 
ferritin >200 ng/mL was independently associated with a high 
MELD score (adjusted OR 5.92; 95% CI: 1.03–33.98; 
p=0.046). Serum bilirubin was also independently associated 
with a higher MELD score (p=0.037), while serum albumin 
showed an inverse association (p=0.031). In multiple linear 
regression, serum ferritin remained a significant independent 
predictor of MELD score (β = 0.38; p=0.021), with the 
model explaining 42% of the variance (adjusted R² = 0.42). 
Serum ferritin was significantly associated with CTP and 
MELD scores and with clinical markers of decompensation. It 
may serve as an accessible supplementary biomarker for 
severity assessment in decompensated cirrhosis, but its 
nonspecific inflammatory nature requires interpretation
alongside established scoring systems.

Keywords: Serum ferritin; decompensated liver cirrhosis; 
child-Pugh score; MELD score; biomarkers; liver disease severity.

INTRODUCTION

Liver cirrhosis is the advanced stage of chronic liver injury, 
characterized by progressive fibrosis, architectural 
distortion, regenerative nodule formation, and gradual loss 
of functional hepatic reserve. It remains a major contributor 
to morbidity, mortality, repeated hospital admission, and 
health-care expenditure worldwide. Chronic liver disease is 
also an important public health problem in Bangladesh, 
where viral hepatitis, metabolic liver disease, alcohol- related 
liver disease, and cryptogenic causes continue to contribute 
to the burden of cirrhosis and its complications.1,2,3,14

"e transition from compensated to decompensated 

cirrhosis marks a clinically important turning point. 

Bangladesh Med J. 2025 Sept; 54(3)
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Decompensation is usually manifested by ascites, jaundice, 
hepatic encephalopathy, variceal bleeding, coagulopathy, 
renal dysfunction, or severe hypoalbuminemia. Once these 
features develop, patients are at higher risk of short-term 
mortality, infection, hospitalization, and decline in quality 
of life. Accurate grading of disease severity is therefore 
central to clinical decision-making, prognostic counselling, 
referral, transplant prioritization, where applicable, and 
follow-up planning.6,16,18,19

!e Child-Turcotte-Pugh (CTP) and Model for End-Stage 
Liver Disease (MELD) scores are among the most widely 
used tools for assessing the severity and prognosis of 
cirrhosis. !e CTP score integrates serum bilirubin, 
albumin, prothrombin time or international normalized 
ratio, ascites, and encephalopathy, thereby combining 
biochemical and clinical information. It is simple and 
clinically familiar, but its ascites and encephalopathy 
components are partly subjective. !e MELD score, based 
on bilirubin, INR, and creatinine, provides a more 
objective biochemical estimate of short-term mortality risk 
and has been widely validated in advanced liver 
disease.4,5,15

Despite their utility, both scoring systems have limitations 
in everyday practice. CTP may vary according to clinical 
interpretation, while MELD may not fully capture 
systemic inflammation, immune dysfunction, iron 
overload, nutritional status, or other biological processes 
that influence decompensation. In resource-limited 
settings, a readily available, inexpensive, and interpretable 
supplementary biomarker could be helpful, particularly 
when it reflects inflammatory activity or hepatocellular 
injury beyond conventional severity scores. Such a marker 
would not replace clinical scoring, but it could help 
identify patients who need closer observation, more 
frequent laboratory follow-up, or earlier referral for 
specialist care.7,8,18,19

Serum ferritin is traditionally used as a marker of body iron 
stores, but it is also an acute-phase reactant. Ferritin may 
rise in response to inflammation, oxidative stress, 
hepatocellular necrosis, immune activation, infection, 
alcohol-related injury, and altered iron metabolism. !e 
liver has a central role in iron homeostasis; therefore, 
chronic liver disease can disturb ferritin concentrations 
through several overlapping mechanisms. Raised ferritin 
has been reported in chronic hepatitis, alcoholic liver 
disease, metabolic liver disease, hemochromatosis, and 
advanced cirrhosis.7,8,11

Previous studies have suggested that higher serum ferritin 
may be associated with more advanced cirrhosis, higher 

CTP or MELD scores, and adverse clinical outcomes. 
Sungkar et al. reported serum ferritin as a biomarker 
related to CTP score, while Umer et al. and Maiwall et al. 
described ferritin as a predictor of mortality or poor 
outcome in cirrhosis. However, the strength and 
independence of this association vary across populations, 
and ferritin remains nonspecific because it can be increased 
by inflammation and other comorbid conditions.9,10,12,17

Data on serum ferritin in Bangladeshi patients with 
decompensated cirrhosis remain limited. Local evidence is 
important because the etiological distribution, nutritional 
background, infection burden, access to advanced 
diagnostics, and timing of hospital presentation may differ 
from other settings. !e present study was therefore 
conducted to evaluate the correlation of serum ferritin with 
CTP and MELD scores among patients with decom- 
pensated cirrhosis and to explore whether higher ferritin 
levels are associated with clinical and laboratory markers of 
more severe disease. By linking ferritin with demographic 
profile, complications, grouped severity parameters, and 
regression-based outcomes, this study aimed to clarify 
whether ferritin may be useful as a practical adjunct in the 
routine assessment of decompensated cirrhosis. !e focus 
was not to propose ferritin as a substitute for established 
scores, but to assess whether it adds clinically interpretable 
information when used alongside them.

MATERIALS AND METHODS

!is cross-sectional observational study was conducted in 
the Department of Gastroenterology, Bangabandhu 
Sheikh Mujib Medical University (BSMMU), Dhaka, 
Bangladesh, from April 2021 to March 2022. !e study 
evaluated the relationship between serum ferritin 
concentration and liver disease severity among patients 
with decompensated cirrhosis, using the Child- 
Turcotte-Pugh (CTP) and Model for End-Stage Liver 
Disease (MELD) scoring systems.

A total of 33 patients were enrolled consecutively 
according to predefined eligibility criteria. Adults aged 18 
years or above with decompensated liver cirrhosis 
diagnosed by clinical evaluation, laboratory assessment, 
and ultrasonographic evidence were included. 
Decompensation was defined by the presence of one or 
more features such as ascites, jaundice, hepatic 
encephalopathy, gastrointestinal bleeding, and/or 
hypoalbuminemia.

Patients were excluded if they had acute liver failure, 
hepatocellular carcinoma, severe infection, pregnancy, 
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medical emergencies requiring immediate intervention, 
active heart failure, chronic kidney failure, diabetes 
mellitus, recent blood transfusion, hemochromatosis, or 
thalassemia. Written informed consent was obtained from 
all participants before enrollment.

!e sample size was calculated using a correlation 
coefficient of 0.48 reported in previous work by Sungkar et 
al. on serum ferritin and CTP score in decompensated 
cirrhosis. With a 5% level of significance and 80% power, 
the required sample size was 33 patients. !e study was 
approved by the Institutional Review Board of BSMMU 
(Reference: BSMMU/2021/1935) and was conducted in 
accordance with the Declaration of Helsinki.

Clinical history and examination findings were recorded 
using a structured data collection form. Key clinical 
variables included ascites, jaundice, hepatic 
encephalopathy, gastrointestinal bleeding, anemia, and 
etiology of cirrhosis. Laboratory investigations included 
serum ferritin, complete blood count, serum bilirubin, 
serum albumin, serum creatinine, prothrombin time, 
international normalized ratio, and serum electrolytes. 
Abdominal ultrasonography was used to document ascites, 
and upper gastrointestinal endoscopy was used where 
indicated to assess esophageal varices.

CTP score was calculated from bilirubin, albumin, 
prothrombin time or INR, ascites, and encephalopathy. 
MELD score was calculated using the standard formula: 
MELD = 3.8 × ln(bilirubin) + 11.2 × ln(INR) + 9.6 × 
ln(creatinine) + 6.4. Serum ferritin was analyzed both as a 
continuous variable and by clinically relevant categories: 
<200 ng/mL, 200-400 ng/mL, and >400 ng/mL. Normal 
ferritin limits were considered 15-300 ng/mL for males 
and 15-150 ng/mL for females.

Data were analyzed using SPSS version 22. Continuous 
variables were summarized as mean ± standard deviation or 
median with range, as appropriate, while categorical 
variables were expressed as frequency and percentage. 
Spearman's rank correlation coefficient was used to assess 
the relationship of serum ferritin with CTP and MELD 
scores. Differences across ferritin categories were assessed 
using ANOVA or the Kruskal-Wallis test, according to data 
distribution. A p-value <0.05 was considered statistically 
significant.

To evaluate the independent association between ferritin 
and liver disease severity, binary logistic regression was 

performed with a high MELD score (>15) as the 
dependent variable. Covariates included serum ferritin 
category (>200 ng/mL versus ≤200 ng/mL), age, sex, 
serum bilirubin, and serum albumin. Adjusted odds ratios 
(AORs) with 95% confidence intervals were calculated. 
Model fitness was assessed using the Hosmer-Lemeshow 
goodness-of-fit test, and multicollinearity was evaluated 
using the variance inflation factor. Multiple linear 
regression was also performed using the MELD score as a 
continuous dependent variable.

RESULTS

A total of 33 patients with decompensated liver 
cirrhosis were included in the analysis. Serum ferritin 
levels were evaluated in relation to demographic 
characteristics, clinical manifestations, laboratory 
findings, CTP score, MELD score, and regression- 
based severity outcomes.

Table I shows the demographic characteristics and 
etiology of cirrhosis. !e mean age was 52.7 ± 14.07 
years, and 63.6% were 41-60 years old. Male patients 
were 72.7%, with a male-to-female ratio of 
approximately 2.7:1. Hepatitis B virus was 45.5%, 
followed by cryptogenic cirrhosis (24.2%), hepatitis C 
virus (21.2%), and other causes (9.1%).

Table I: Distribution of demographic characteristics 

and etiology of liver cirrhosis in the study population 

(n=33)

Variables Frequency (n) Percentage (%)

Mean age (years ± SD)                      52.7 ± 14.07

!e majority of the age  21 63.6

group (41–60 years)

Sex

  Male 24 73

  Female 9 27

Etiology of cirrhosis

   Hepatitis B virus (HBV) 15 45.5

   Hepatitis C virus (HCV) 7 21.2

   Cryptogenic 8 24.2

   Others 3 9.1

Age is expressed as mean ± standard deviation (SD).
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Clinical and Laboratory findings of the study population

Table II summarizes the clinical and laboratory profile. Ascites was present in 97.0%, jaundice 48.5%, hepatic 
encephalopathy in 33.3%, and anemia in 57.6%. Ferritin level was >400 ng/mL in 63.6%. Mean hemoglobin was 9.59 ± 
1.68 g/dL, serum albumin 20.94 ± 7.89 g/L, sodium 133.6 ± 5.4 mmol/L, serum bilirubin 5.09 ± 3.25 mg/dL, and 
prothrombin time 17.87 ± 5.23 seconds.

Table II Clinical and Laboratory findings of the study population (n=33)

Clinical feature Frequency (n) Percentage (%)

Ascites 32 97.0

Jaundice 16 48.5

Hepatic encephalopathy 11 33.3

Anemia 19 57.6

Ferritin levels above 400 ng/mL 22 63.6

Mean hemoglobin level  9.59 ± 1.68 g/dL

Mean serum albumin level 20.94 ± 7.89 g/L

Mean serum sodium level 133.6 ± 5.4 mmol/L

Mean serum bilirubin Level 5.09 ± 3.25 mg/dL

Mean prothrombin time 17.87 ± 5.23 seconds

Association of Elevated Serum Ferritin with MELD Score

Table III shows the association between elevated serum ferritin and high MELD score. Among patients with MELD 
score>15, 84.6% had ferritin >200 ng/mL, whereas 15.4% had ferritin ≤200 ng/mL. Ferritin >200 ng/mL was associated 
with significantly higher odds of MELD >15.

Table III: Association between elevated serum ferritin and high MELD score

Serum ferritin (ng/mL) MELD >15 n (%) MELD ≤15 n (%) Odds ratio (95% CI) p-value

>200 11 (84.6) 9 (42.9) 7.33 (1.17- 46.05) 0.022

≤200 2 (15.4) 12 (57.1) Reference -

Odds ratio calculated using binary logistic regression. p<0.05 is considered significant.

Serum Ferritin Levels and Correlation with CTP and

MELD Scores
Table IV demonstrates that serum ferritin was significantly 
correlated with both severity scores. !e correlation with 
CTP score was strong, while the correlation with MELD 
score was moderate. !us, serum ferritin explained 
approximately 49% of the variation in CTP score and 25% 
of the variation in MELD score.

Table IV: Correlation between serum ferritin and liver 

severity scores (CTP and MELD Scores)

Parameters (r) (r²) p-value

Serum ferritin vs CTP score 0.70 0.49 <0.001

Serum ferritin vs MELD score 0.50 0.25 <0.001

Spearman’s rank correlation test applied. A p-value <0.05 was 
considered statistically significant. Correlation coefficient (r), 
Coefficient of determination (r²).

Scatter Plot Analysis

Scatter plot analysis supported these statistical findings. 
Figure 1A shows a clear upward relationship between serum 
ferritin and CTP score, while Figure 1B shows a positive but 
more dispersed relationship between serum ferritin and 
MELD score. Regression lines are displayed for visual trend 
assessment, with R² values shown in each panel.

Figure 1A displays that higher ferritin levels corresponded 
to higher CTP scores, indicating that ferritin was closely 
linked with clinical severity. !e relatively tighter clustering 
of points is consistent with the strong correlation observed 
between ferritin and CTP score.

In Figure 1B, ferritin also increased with MELD score, 
although the wider spread of points suggests that bilirubin, 
INR, creatinine, and other biochemical factors contribute 
substantially to MELD variability.
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Clinical and Laboratory Differences Based on Serum

Ferritin Levels

Table V presents the clinical and laboratory parameters 
according to serum ferritin levels. Patients were stratified 
into three ferritin categories. Worsening clinical and 
laboratory parameters were observed with increasing 
ferritin. Grade 3 ascites increased from 12.5% to 25.0% 

Figure 1. Scatter plots of serum ferritin with liver disease severity scores. Figure 1A: serum ferritin versus Child-Pugh 

(CTP) score (R²=0.49). Figure 1B: serum ferritin versus MELD score (R²=0.25).

and 70.6% across the <200, 200-400, and >400 ng/mL 
groups (p=0.014). Median prothrombin time increased 
from 13 seconds to 15 seconds and 21 seconds (p=0.024). 
Mean MELD score rose from 13.75 ± 5.85 to 20.13 ± 6.40 
and 22.71 ± 5.03 (p=0.003), while mean CTP score rose 
from 8.00 ± 1.19 to 9.63 ± 1.85 and 11.18 ± 1.70 
(p<0.001).

Table V: Clinical and laboratory parameters according to serum ferritin levels

Variables Ferritin  Ferritin  Ferritin  p-value

 <200 ng/mL 200-400 ng/mL >400 ng/mL

Grade 3 ascites (%) 12.5  25.0 70.6 0.014

Prothrombin time (Median) 13 (11–19) Sec. 15 (12–33) Sec. 21 (13–29) Sec. 0.024

MELD score (Mean ± SD) 13.75 ± 5.85 20.13 ± 6.40 22.71 ± 5.03 0.003

CTP score (Mean ± SD) 8.00 ± 1.19 9.63 ± 1.85 11.18 ± 1.70 <0.001

Continuous variables expressed as mean ± SD or median (range). Kruskal-Wallis/ANOVA used as appropriate.

Figure 2 presents a grouped bar chart comparing MELD 
score (mean ± SD), CTP score (mean ± SD), grade 3 
ascites (%), and prothrombin time (median seconds) 

across ferritin categories. !e figure illustrates a consistent 
stepwise increase in disease severity with increasing ferritin 
level.
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Multivariable Logistic Analysis of Factors Associated 

with High MELD Score

Binary logistic regression was performed with MELD score 
>15 as the dependent variable. Adjusted odds ratios 
(AORs) with 95% confidence intervals were calculated 
after controlling for age, sex, serum bilirubin, and serum 
albumin. Model calibration was assessed using the 
Hosmer-Lemeshow goodness-of-fit test, and p<0.05 was 
considered significant.

Table VI shows that serum ferritin >200 ng/mL remained 
independently associated with high MELD score after 
adjustment for age, sex, serum bilirubin, and serum 
albumin. Serum bilirubin was also positively associated 
with high MELD score, whereas serum albumin showed a 
protective association. Age and sex were not statistically 
significant, and the Hosmer-Lemeshow test indicated 
acceptable model fit (p>0.05).

Table VI: Multivariable logistic regression analysis of 
factors associated with high MELD score (>15)

Variables Adjusted OR  p-
 (95% CI) value
Serum ferritin >200 ng/mL 5.92 (1.03–33.98) 0.046
Age (years) 1.02 (0.96–1.08) 0.51
Male sex 1.34 (0.32–5.61) 0.69
Serum bilirubin (mg/dL) 1.41 (1.02–1.96) 0.037
Serum albumin (g/dL) 0.71 (0.52–0.97) 0.031

Binary logistic regression model with MELD score >15 as the 
dependent variable.

Adjusted for clinically relevant covariates. OR = odds ratio; CI 
= confidence interval.

Multiple Linear Regression Analysis

Multiple linear regression analysis was performed with the 
MELD score as a continuous dependent variable. 
Regression coefficients (β), standard errors, and p-values 
were reported after adjustment for age, serum bilirubin, 
and serum albumin.

Table VII shows that log serum ferritin was an independent 
predictor of MELD score. Serum bilirubin was positively 
associated with MELD score, while serum albumin was 
negatively associated. Age was not significant. !e model 
explained a moderate proportion of MELD variability 
(adjusted R²=0.42).

Table VII: Multiple linear regression analysis for 

predictors of MELD score

Variables β  Standard  p-

 coefficient error (SE) value

Serum ferritin (log) 0.38 0.15 0.021

Serum bilirubin 0.44 0.17 0.014

Serum albumin -0.36 0.14 0.019

Age 0.09 0.11 0.41

Multiple linear regression model with MELD score as the 

dependent variable. Adjusted R² = 0.42.

DISCUSSION

!is study evaluated the association between serum ferritin 
and established liver severity scores among 33 patients with 
decompensated cirrhosis. !e study population was 
predominantly middle-aged, with a mean age of 52.7 ± 
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Figure 2: Unified grouped bar diagram comparing MELD score (mean ± SD), Child-Pugh (CTP) score (mean ± SD), 

grade 3 ascites (%), and prothrombin time (median seconds) across serum ferritin categories. Error bars indicate SD.
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14.07 years; 21 patients (63.6%) were 41-60 years old, and 
24 (72.7%) were male. Hepatitis B virus was the leading 
etiology (45.5%), followed by cryptogenic cirrhosis 
(24.2%), hepatitis C virus (21.2%), and other causes 
(9.1%). !is pattern is clinically relevant for Bangladesh, 
where viral hepatitis remains an important contributor to 
chronic liver disease.1,14

!e clinical profile reflected advanced decompensation. 
Ascites was present in 32 patients (97.0%), jaundice in 16 
(48.5%), hepatic encephalopathy in 11 (33.3%), and 
anemia in 19 (57.6%). Laboratory findings also suggested 
substantial hepatic dysfunction, including low mean 
albumin (20.94 ± 7.89 g/L), hyponatremia tendency 
(133.6 ± 5.4 mmol/L), raised bilirubin (5.09 ± 3.25 
mg/dL), anemia (hemoglobin 9.59 ± 1.68 g/dL), and 
prolonged prothrombin time (17.87 ± 5.23 seconds), 
supporting a clinically meaningful decompensated 
cirrhosis cohort.6,16

Serum ferritin showed a strong positive correlation with 
CTP score (r=0.70, r²=0.49, p<0.001) and a moderate 
positive correlation with MELD score (r=0.50, r²=0.25, 
p<0.001). !ese results indicate that increasing ferritin 
levels were associated with worsening liver disease severity, 
particularly with the CTP score. !is may reflect the 
clinical components of CTP, such as ascites and 
encephalopathy, which can parallel inflammation and 
hepatocellular injury. MELD is driven mainly by bilirubin, 
INR, and creatinine; therefore, ferritin explained a smaller 
but still significant proportion of MELD variability. 4,5,15

!e graded analysis across ferritin categories further 
supports this interpretation. Grade 3 ascites increased from 
12.5% in the ferritin <200 ng/mL group to 25.0% in the 
200-400 ng/mL group and 70.6% in the >400 ng/mL 
group (p=0.014). Prothrombin time also increased from a 
median of 13 seconds to 15 seconds and 21 seconds across 
the same categories (p=0.024). Mean MELD score rose 
from 13.75 ± 5.85 to 20.13 ± 6.40 and 22.71 ± 5.03 
(p=0.003), while mean CTP score rose from 8.00 ± 1.19 to 
9.63 ± 1.85 and 11.18 ± 1.70 (p<0.001). !ese trends 
suggest a consistent relationship between higher ferritin 
and both clinical and biochemical severity.

!e association with high MELD score was also observed 
in categorical and adjusted analyses. Ferritin >200 ng/mL 
was associated with MELD >15 in unadjusted analysis 
(OR 7.33; 95% CI: 1.17-46.05; p=0.022) and remained 
significant after adjustment for age, sex, bilirubin, and 
albumin (AOR 5.92; 95% CI: 1.03-33.98; p=0.046). 

Bilirubin was positively associated with high MELD (AOR 
1.41; p=0.037), while albumin showed a protective 
association (AOR 0.71; p=0.031). Linear regression 
similarly showed that log ferritin independently predicted 
MELD score (β=0.38, p=0.021), with an adjusted R² of 
0.42.

!ese findings are consistent with previous reports 
describing ferritin as a marker associated with cirrhosis 
severity and adverse outcomes. Sungkar et al. reported 
ferritin as a biomarker related to CTP score, while Umer et 
al., Maiwall et al., and Oikonomou et al. linked elevated 
ferritin with mortality or worse cirrhosis outcomes. 
Biologically, this is plausible because ferritin reflects iron 
storage as well as inflammatory and oxidative stress 
responses, immune dysfunction, and liver 
injury.7,8,9,10,11,12,17,18,19

However, ferritin should not be interpreted as a 
stand-alone severity marker. It is nonspecific and may 
increase with infection, inflammation, metabolic disease, 
alcohol-related injury, malignancy, and iron overload 
states.

LIMITATIONS OF THE STUDY:

!e small sample size, single-center design, and 
cross-sectional nature of this study limit causal inference 
and generalizability. !e adjusted findings suggest that the 
ferritin-severity relationship is not solely explained by 
conventional biochemical parameters, but the wide 
confidence interval indicates imprecision. Larger 
multicenter longitudinal studies are needed to validate 
ferritin as an adjunctive biomarker and define clinically 
useful cut-off values.

CONCLUSION

Serum ferritin was significantly associated with liver disease 
severity among patients with decompensated cirrhosis. It 
correlated strongly with CTP score and moderately with 
MELD score, and higher ferritin categories were associated 
with grade 3 ascites, prolonged prothrombin time, and 
higher MELD and CTP scores. Ferritin >200 ng/mL 
remained independently associated with high MELD score 
after adjustment for clinically relevant covariates. !ese 
findings suggest that serum ferritin may serve as an 
accessible supplementary biomarker for severity 
assessment, particularly in resource-limited settings. 
Because ferritin is nonspecific, it should be interpreted 
alongside established scores and clinical context rather than 
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used as a replacement for CTP or MELD.
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Abstract

Venous leg ulcer (VLU) is the most advanced manifestation of 

chronic venous insufficiency and remains a major cause of 

morbidity, prolonged disability, and healthcare burden 

worldwide. Although endovenous laser ablation (EVLA) 

improves ulcer healing by correcting superficial venous reflux, 

delayed healing remains common in a subset of patients. �is 

study aimed to evaluate factors associated with delayed healing 

of VLUs following EVLA. �is retrospective cohort study was 

conducted at the Department of Vascular Surgery, Ibrahim 

Cardiac Hospital and Research Institute, Dhaka, Bangladesh, 

from January 2020 to December 2024. A total of 256 adult 

patients with duplex-confirmed venous leg ulcers who 

underwent EVLA with or without adjunctive foam 

sclerotherapy were included using consecutive sampling. 

Delayed healing was defined as failure of complete 

epithelialization or a <50% reduction in ulcer area within 12 

weeks after intervention. Demographic, socio-economic, 

clinical, mobility-related, and venous variables were analyzed. 

Univariate and multivariate logistic regression analyses were 

performed to identify predictors of delayed healing. Odds ratios 

(ORs) with 95% confidence intervals (CIs) were calculated. 

�e mean age of the participants was 48.16±11.69 years, and 

65.6% were male. Hypertension (56.3%), atrial fibrillation 

(33.6%), diabetes mellitus (32.8%), and coronary artery 

disease (23.8%) were common comorbidities. Most patients 

belonged to lower and middle socio-economic groups and 

demonstrated limited mobility and delayed healthcare-seeking 

behavior. Significant predictors of delayed healing in 

univariate analysis included small saphenous vein reflux (OR 

2.15; p=0.012), persistent superficial reflux after ablation 

(OR 5.72; p<0.001), recanalization (OR 5.80; p<0.001), 

previous deep vein thrombosis (OR 2.21; p=0.015), and 

wheelchair dependence (OR 2.06; p=0.035). In multivariate 

logistic regression analysis, persistent superficial reflux after 

ablation remained the strongest independent predictor of 

delayed healing (adjusted OR 5.28; p<0.001), while 

wheelchair dependence also remained significant (adjusted OR 

2.10; p=0.027). Other demographic and systemic 

comorbidities were not statistically significant. Persistent 

superficial reflux, recanalization, previous DVT, SSV reflux, 

and impaired mobility are major contributors to delayed 

healing after EVLA. Early detection of residual reflux, 

optimized post-procedural surveillance, rehabilitation, and 

improved socio-economic support may improve healing 

outcomes and reduce chronic ulcer burden. 

Keywords: Venous leg ulcer; endovenous laser ablation; 

delayed healing; venous reflux; deep vein thrombosis; chronic 

venous insufficiency.

INTRODUCTION 

Venous leg ulcer (VLU) is the most severe clinical 

manifestation of chronic venous insufficiency and accounts 

for approximately 70–80% of lower limb ulcers worldwide. 

VLUs are associated with substantial morbidity, prolonged 

treatment duration, recurrent infection, impaired mobility, 

reduced quality of life, and increased healthcare 

expenditure.¹ Delayed healing and ulcer recurrence remain 

major therapeutic challenges despite advances in venous 

interventions and wound care strategies.³⁻⁵

In low- and middle-income countries such as Bangladesh, 

delayed referral, poor socioeconomic conditions, 

Bangladesh Med J. 2025 Sept; 54(3)
DOI: https://doi.org/10.3329/bmj.v54i3.90553



 10

Bangladesh Med J. 2025 Sept; 54(3)

inadequate compliance with compression therapy, and 

limited access to vascular care may further influence 

healing outcomes and resource utilization.¹ 

'e pathophysiology of VLU is multifactorial and involves 

sustained venous hypertension caused by superficial, 

perforator, or deep venous reflux. Persistent venous 

hypertension leads to microcirculatory dysfunction, tissue 

hypoxia, inflammation, and eventual skin breakdown.⁵ 

Several clinical and wound-related factors have been 

identified as predictors of delayed healing, including 

prolonged ulcer duration, recurrent ulcers, deep vein 

thrombosis (DVT), impaired mobility, infection, large 

ulcer size, persistent venous reflux, and associated 

comorbidities such as diabetes mellitus and cardiovascular 

disease.³⁻⁵˒⁹˒¹⁰

Compression therapy remains the cornerstone of VLU 

management and has demonstrated significant benefit in 

improving venous return and ulcer healing.¹²˒¹⁸ However, 

compression therapy alone is often insufficient in patients 

with underlying superficial venous incompetence. Surgical 

and endovenous interventions targeting refluxing veins 

have therefore emerged as important adjunctive therapies. 

'e ESCHAR (Effect of Surgery and Compression on 

Healing and Recurrence) trial demonstrated that surgery 

combined with compression therapy significantly reduced 

ulcer recurrence compared with compression alone.⁸ 

Similarly, the EVRA trial showed that early endovenous 

ablation accelerated ulcer healing and improved ulcer-free 

time in patients with venous ulceration.⁶ Contemporary 

European Society for Vascular Surgery (ESVS) guidelines 

also recommend early correction of superficial venous 

reflux in appropriately selected patients with VLUs.¹³

EVLA has become a widely accepted minimally invasive 

treatment modality for superficial venous insufficiency due 

to its high occlusion rates, shorter recovery time, and 

favorable clinical outcomes.¹⁶ Nevertheless, a proportion 

of patients continue to experience delayed ulcer healing 

despite technically successful ablation. Persistent superficial 

reflux, perforator incompetence, recanalization, reduced 

mobility, and previous DVT have been implicated as 

possible contributors to poor healing outcomes after 

endovenous intervention.⁷˒¹⁴˒¹⁵˒¹⁷

'is study aimed to evaluate factors associated with 

delayed healing in patients with venous leg ulcers following 

endovenous laser ablation at a tertiary vascular center in 

Bangladesh. 'e findings may help identify high-risk 

patients, optimize postoperative surveillance, and improve 

individualized management strategies for venous ulcer 

care.

MATERIALS AND METHODS

Study design and setting: 'is was a retrospective cohort 

study conducted among 256 patients with venous leg 

ulcers in the Department of Vascular Surgery at Ibrahim 

Cardiac Hospital & Research Institute, Dhaka, 

Bangladesh, between January 2020 and December 2024.

Study population and sampling: All consecutive adult 

patients (≥18 years) diagnosed with venous leg ulcers 

(VLUs) and treated with endovenous interventions at the 

study center during the study period were considered 

eligible. A non-probability consecutive sampling technique 

was used to minimize selection bias.

Inclusion criteria: 1) Patients with clinically and duplex 

ultrasonography (DUS)-confirmed venous leg ulcers, 2) 

Patients undergoing endovenous treatment (endovenous 

laser ablation and/or radiofrequency ablation with or 

without foam sclerotherapy), and 3) Availability of baseline 

and follow-up clinical and ultrasonographic data.

Exclusion criteria: 1) Significant peripheral arterial disease 
(ankle–brachial index <0.8), 2) Non-venous ulcers (e.g., 
arterial, diabetic, malignant, or vasculitic ulcers), 3) Ulcer 
size <1 cm² or >100 cm², 4) Ulcer duration >5 years, and 
5) Incomplete clinical records or loss to follow-up within 3 
months.

Diagnostic assessment: All patients underwent duplex 
ultrasonography performed by an experienced vascular 
physician to confirm venous etiology. Superficial venous 
reflux was defined as retrograde flow lasting >0.5 seconds. 
'e evaluation included the great saphenous vein (GSV), 
small saphenous vein (SSV), perforator veins, and 
assessment of deep venous patency and reflux.

Intervention protocol: Endovenous treatment was 
performed using endothermal ablation techniques 
(endovenous laser ablation or radiofrequency ablation) 
with or without adjunctive foam sclerotherapy, depending 
on venous anatomy and reflux patterns. Procedures were 
conducted under ultrasound guidance with tumescent 
local anesthesia. Post-procedure, all patients received 
standardized compression therapy and wound care. 
Patients were followed at 4-6 week intervals. Clinical 
assessment and repeat duplex ultrasonography were 
performed during follow-up visits.

'e primary outcome was delayed ulcer healing, defined a 

priori as <50% reduction in ulcer area or failure to achieve 



 11

Bangladesh Med J. 2025 Sept; 54(3)

complete epithelialization within 12 weeks after the initial 

endovenous intervention. Ulcer size was measured using a 

standardized planimetric assessment.

Variables and data collection: Data were extracted from 

hospital records, including- 1) Demographic 

characteristics (age, sex), 2) Clinical variables (ulcer 

duration, recurrence, mobility status), 3) Comorbidities 

(hypertension, diabetes mellitus, atrial fibrillation, 

coronary artery disease, cardiac insufficiency), 4) Risk 

factors (smoking, history of deep vein thrombosis, 

erysipelas), and 5) Venous characteristics (GSV/SSV reflux, 

perforator incompetence, persistent reflux after ablation, 

recanalization). Records with missing key outcome data 

were excluded. For variables with minor missing values 

(<5%), complete-case analysis was performed. No 

imputation was applied due to the retrospective nature of 

the study.

Statistical analysis: Data were analyzed using Statistical 

Package for Social Sciences (SPSS) version 25.0 (IBM 

Corp., Armonk, NY, USA). Continuous variables were 

expressed as mean ± standard deviation (SD), and 

categorical variables as frequencies and percentages. 

Univariate logistic regression analysis was performed to 

identify factors associated with delayed healing. Variables 

with p<0.20 in univariate analysis and clinically relevant 

variables were included in a multivariate logistic regression 

model to identify independent predictors. Results were 

reported as odds ratios (ORs) with 95% confidence 

intervals (CIs). A p-value <0.05 was considered statistically 

significant. Multivariate logistic regression was used to 

adjust for potential confounders, including age, sex, ulcer 

duration, and major comorbidities. Collinearity between 

variables was assessed before model inclusion.

Ethical considerations: Ethical approval was obtained 

from the Institutional Review Board (IRB) of Ibrahim 

Cardiac Hospital & Research Institute (Approval No.: [to 

be added]). As this was a retrospective study using 

anonymized data, the requirement for informed consent 

was waived. Written informed consent was obtained from 

all participants prior to enrollment.

RESULTS

A total of 256 patients with venous leg ulcers were 

included.

Table I shows the demographic profile of the study 

population, which indicates that the mean age was 48.16 ± 

11.69 years. 'e major age group was 46-60 years 

(53.5%), followed by 31-45 years (23.8%), >60 years 

14.1%), and 18-30 years (8.6%). Male patients comprised 

168 cases (65.6%), and the male-to-female ratio was about 

2:1.

Table I: Demographic characteristics of the study 

population (n=256)

Characteristics Frequency Percentage (%)

Age in years 

18-30 22 8.6

31-45 61 23.8

46-60 137 53.5

>60 36 14.1

Mean±SD                            48.16±11.69

Sex

Male 168 65.6

Female 88 34.4

Table II presents the clinical characteristics and 

comorbidities of the study population; hypertension was 

present in 144 patients (56.3%), atrial fibrillation in 86 

(33.6%), diabetes mellitus in 84 (32.8%), coronary artery 

disease in 61 (23.8%), and cardiac insufficiency in 57 

(22.3%). Other recorded factors included a history of 

erysipelas in 44 patients (17.2%), previous ulcer in 39 

(15.2%), smoking in 38 (14.8%), a history of deep vein 

thrombosis in 31 (12.1%), and dementia in 19 (7.4%) 

(Table 2).

Table II: Clinical characteristics and comorbidities of 

the study population (n=256)

Comorbidity Frequency Percentage 

Hypertension 144 56.3

Atrial fibrillation 86 33.6

Coronary artery disease 61 23.8

Diabetes mellitus 84 32.8

Cardiac insufficiency 57 22.3

Alzheimer’s/other form of dementia 19 7.4

Smoking 38 14.8

Previous ulcer 39 15.2

History of erysipelas 44 17.2

History of deep vein thrombosis 31 12.1
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Figure 1 focuses on the main reflux sources of the study 

population; the most frequent reflux source was the great 

saphenous vein (82.4%), followed by small saphenous vein 

reflux (36.7%) and perforator reflux (15.2%).

GSV = great saphenous vein; SSV = small saphenous vein

Figure 1: Main reflux sources of the study subject (n=256)

Table IV demonstrate that, in univariate logistic regression, 

delayed healing was significantly associated with small 

saphenous vein reflux (OR 2.15; p=0.012), persistent 

superficial vein reflux after ablation (OR 5.72; p<0.001), 

recanalization in treated segments (OR 5.80; p<0.001), 

history of deep vein thrombosis (OR 2.21; p=0.015), and 

wheelchair status (OR 2.06; p=0.035). Age >50 years, sex, 

recurrent ulcer, GSV reflux, ulcer duration >365 days, 

smoking, hypertension, atrial fibrillation, coronary artery 

disease, diabetes mellitus, cardiac insufficiency, dementia, 

erysipelas, and walking with support were not statistically 

significant.

Table IV: Univariate logistic regression analysis of 

factors associated with delayed healing

Variable OR 95% CI p- value

Age >50 years 1.18 0.68–2.04 0.55

Male sex 1.12 0.65–1.93 0.68

Recurrent ulcer 1.29 0.72–2.31 0.39

GSV reflux 0.88 0.48–1.61 0.67

SSV reflux 2.15 1.18–3.90 0.012

PSVR after ablation 5.72 3.10–10.55 <0.001

Recanalization in 5.80 3.05–10.90 <0.001

treated segments

Ulcer duration >1 year 1.36 0.80–2.32 0.25

Smoking 1.33 0.74–2.40 0.33

Hypertension 1.22 0.70–2.12 0.47

Atrial fibrillation 1.08 0.62–1.88 0.78

Coronary artery disease 1.14 0.64–2.04 0.66

Diabetes mellitus 1.21 0.70–2.08 0.49

Cardiac insufficiency 1.28 0.71–2.29 0.41

History of DVT 2.21 1.16–4.20 0.015

Dementia 1.05 0.46–2.40 0.91

Erysipelas 1.19 0.63–2.25 0.59

Walking with support 1.31 0.72–2.38 0.37

Wheelchair-bound 2.06 1.05–4.05 0.035

GSV = great saphenous vein; SSV = small saphenous vein; 
PSVR = Persistent superficial vein reflux; DVT = deep vein 
thrombosis; OR = odds ratio; CI = confidence interval; 
p<0.05 was considered statistically significant.

Table V shows that, in multivariable logistic regression, 

persistent superficial vein reflux after ablation remained 

associated with delayed healing (OR 5.28; p<0.001). 
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Figure 2 highlights the ulcer duration of the study 

population. Ulcer duration was <365 days in 73.8%, >365 

days in 9.4%, and not documented in 16.8%.

Figure 2: Ulcer duration of the study population (n=256)

73.8

9.4

16.8

<365 days >365 days Not known

Table III contains the mobility status of the study 
population; mobility was normal in 172 patients (67.2%), 
assisted with a cane or rollator in 73 (28.5%), and 
wheelchair-bound in 11 (4.3%).

Table III: Mobility status of the study population (n=256)

Mobility status Frequency Percentage (%)

Normal 172 67.2

Walking with support 73 28.5

(cane, rollator)

Non-ambulatory patient 11 4.3

(wheelchair-bound) 
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Wheelchair-bound status was also associated with delayed 

healing (OR 2.10; p=0.027). Small saphenous vein reflux, 

recanalization in treated segments, and history of deep vein 

thrombosis were not statistically significant after adjustment.

Table V: Multivariate logistic regression analysis of 

independent predictors of delayed healing

Variable Adjusted OR 95% CI p-value

SSV reflux 1.78 0.94–3.38 0.076

PSVR after ablation 5.28 2.73–10.20 <0.001

Recanalization 1.41 0.89–2.23 0.14

History of DVT 1.52 0.78–2.96 0.21

Wheelchair-bound 2.10 1.16–4.34 0.027

SSV = small saphenous vein; Persistent superficial vein reflux 

(PSVR); OR = odds ratio; CI = confidence interval; DVT = deep 

vein thrombosis; p<0.05 was considered statistically significant.

Delayed healing was significantly associated with SSV 
reflux, persistent superficial reflux after ablation, 
recanalization, history of DVT, and wheelchair status in 
univariate analysis. After multivariate adjustment, 
persistent reflux after ablation (OR 5.28, p <0.001) and 
wheelchair status (OR 2.10, p = 0.027) remained 
independent predictors. Other demographic and systemic 
comorbidities were not statistically significant.

DISCUSSION

'e present study evaluated factors associated with delayed 
healing of VLUs following EVLA in a tertiary vascular 
center in Bangladesh. 'e study demonstrated that 
persistent superficial reflux after ablation, recanalization, 
SSV reflux, previous DVT, and severe mobility limitation 
were significantly associated with delayed ulcer healing. In 
addition, several demographic, clinical, and socio- 
economic characteristics showed important relationships 
with ulcer chronicity and healing outcomes.

'e mean age of the study population was 48.16±11.69 
years, with the majority of patients belonging to the 46–60 
years age group (53.5%). Similar demographic patterns have 
been reported in previous vascular studies where chronic 
venous disease was more prevalent among middle-aged and 
older adults.⁷˒⁹  Male predominance was observed (65.6%). 
Similar age distributions have been reported in previous 
venous ulcer studies, where chronic venous insufficiency and 
venous ulceration were more common among middle-aged 
and elderly individuals because of prolonged venous 
hypertension, valvular incompetence, reduced mobility, and 
vascular comorbidities.²,⁵,⁸ 'e predominance of males in 

the present study differs from some Western studies 
reporting higher female prevalence, possibly reflecting 
occupational standing exposure, delayed healthcare seeking, 
and gender-related healthcare access differences in the local 
population.¹¹,¹⁴

Hypertension was the most common comorbidity 
(56.3%), followed by atrial fibrillation (33.6%), diabetes 
mellitus (32.8%), coronary artery disease (23.8%), and 
cardiac insufficiency (22.3%). 'ese findings indicate the 
substantial burden of cardiovascular disease among 
patients with VLUs. Similar associations have been 
documented in previous studies where systemic vascular 
disease impaired tissue perfusion and delayed wound 
healing.⁴,¹² Diabetes mellitus particularly contributes to 
endothelial dysfunction, chronic inflammation, 
microvascular compromise, and increased susceptibility to 
infection, all of which adversely affect ulcer healing.¹⁰,¹³

Socio-economic variables also appeared to influence 
healing patterns. Chronic venous insufficiency among 
economically active individuals may also contribute to 
productivity loss and increased healthcare burden.¹  
Financial limitations, occupational standing, inadequate 
wound care resources, and restricted access to specialized 
vascular services may contribute to delayed presentation 
and chronic ulceration in developing countries. Similar 
socio-economic barriers have been reported in previous 
literature from resource-limited settings.¹⁴,¹⁵ 'ese 
findings emphasize the need for patient education, 
affordable compression therapy, community wound care 
support, and early vascular referral.

'e present study identified SSV reflux as an important 
predictor of delayed healing in univariate analysis (OR 
2.15; p=0.012). Patients with SSV reflux had more than 
twice the risk of delayed healing compared with patients 
without SSV reflux. Persistent venous hypertension due to 
untreated or residual reflux may impair venous return and 
sustain inflammatory changes within the ulcer bed. 
Previous studies similarly demonstrated that residual 
superficial venous reflux contributes to prolonged healing 
and recurrence.⁶, ¹¹

Persistent superficial reflux after ablation showed the 
strongest association with delayed healing in both 
univariate and multivariate analyses. In multivariate 
logistic regression, persistent reflux remained an 
independent predictor of delayed healing (adjusted OR 
5.28; p<0.001). 'is finding indicates that patients with 
persistent reflux were more than five times more likely to 
experience delayed ulcer healing. Persistent reflux may 
result from incomplete ablation, untreated tributaries, 
perforator incompetence, or progression of venous disease. 
Similar findings were reported in the EVRA trial and other 
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venous intervention studies demonstrating that effective 
elimination of reflux significantly improves healing 
outcomes and reduces recurrence.7-9 'ese findings 
highlight the importance of meticulous duplex-guided 
procedural planning and post-procedure surveillance.

Recanalization after EVLA was another important factor 
associated with delayed healing in univariate analysis (OR 
5.80; p<0.001). Although recanalization lost statistical 
significance in multivariate analysis, it remained clinically 
important. Previous studies also demonstrated that 
incomplete occlusion and recanalization reduce long-term 
procedural success and increase ulcer recurrence.⁹,¹² 
Goldschmidt et al. noted that nonhealing ulcers may 
persist despite apparent superficial reflux correction due to 
residual venous hypertension, neovascularization, or 
incomplete venous occlusion.¹⁵ Similarly, Sinabulya et al. 
observed that long-term ulcer healing outcomes after 
EVLA were closely related to sustained vein closure and 
absence of recurrent reflux.¹⁶

History of DVT was significantly associated with delayed 
healing in univariate analysis (OR 2.21; p=0.015). Similar 
findings have been reported by studies evaluating 
post-thrombotic syndrome and chronic venous disease.⁵,¹³ 
Previous thrombotic events may result in deep venous 
obstruction, valvular destruction, and post-thrombotic 
syndrome, all of which contribute to persistent venous 
hypertension and impaired healing.⁹˒¹⁰ 'e present 
findings align with prior studies demonstrating poorer 
healing rates among patients with previous DVT and 
mixed venous pathology.⁵˒¹⁴

Mobility status also demonstrated a significant influence 
on healing outcomes. Wheelchair-bound patients had a 
significantly increased risk of delayed healing in 
multivariate analysis (adjusted OR 2.10; p=0.027). 
Impaired calf muscle pump function, reduced venous 
return, prolonged dependency, and pressure-related tissue 
compromise likely contribute to poor healing among 
immobile patients. Similar observations have been 
documented in previous venous ulcer studies.⁴,¹⁰ Meagher 
et al. demonstrated that structured walking improves 
venous hemodynamics and supports ulcer healing.¹¹

Comorbid conditions such as hypertension, diabetes 
mellitus, atrial fibrillation, and coronary artery disease were 
common in the study cohort. Although these variables were 
not independently associated with delayed healing in 
multivariate analysis, their high prevalence suggests an 
important systemic disease burden among patients with 
VLUs. Similar observations were reported by Parker et al. 
and Milic et al., who emphasized that wound-related and 
venous hemodynamic factors often exert a stronger influence 
on healing than isolated systemic comorbidities.⁵˒¹⁰

Compression therapy remains a fundamental component 
of VLU treatment even after endovenous intervention.¹²˒¹⁸ 
In the current study, all patients received postoperative 
compression therapy; however, socioeconomic barriers and 
compliance variability may have influenced outcomes. 
Delayed referral and chronic, untreated disease further 
contribute to increased resource utilization and poorer 
prognosis, as emphasized by Kiguchi et al.¹

'e present study findings are broadly consistent with major 
randomized trials evaluating venous interventions. 'e EVRA 
trial demonstrated that early endovenous ablation accelerated 
ulcer healing and improved ulcer-free survival compared with 
deferred intervention.⁶ Likewise, the ESCHAR study showed 
reduced recurrence with surgical correction of superficial 
reflux combined with compression therapy.⁸ Current ESVS 
guidelines also recommend early intervention in patients with 
superficial venous incompetence to improve healing outcomes 
and reduce recurrence risk.¹³ 'e present study extends these 
observations by identifying post-procedural factors associated 
with delayed healing within a Bangladeshi tertiary care 
setting.

Although hypertension, diabetes mellitus, smoking, atrial 
fibrillation, coronary artery disease, and recurrent ulcers 
were not statistically significant independent predictors in 
the final multivariate model, they remain clinically 
important contributors to chronic venous disease and 
impaired wound healing. 'eir lack of statistical 
significance may be related to limited sample size, 
overlapping risk interactions, or confounding effects.

LIMITATIONS OF THE STUDY

It was a retrospective single-center study, which may limit 
generalizability and introduce selection bias. 'e sample 
size was relatively small. Some socio-economic variables, 
such as educational status, monthly income, treatment 
adherence, and nutritional status, could not be fully 
evaluated. Long-term recurrence rates and quality-of-life 
outcomes were not assessed. Residual confounding may 

have persisted despite multivariate adjustment.

CONCLUSIONS

Delayed healing after endovenous laser ablation for venous 

leg ulcers is strongly associated with persistent superficial 

reflux, recanalization, previous deep vein thrombosis, small 

saphenous vein reflux, and severe mobility limitation. 

Persistent reflux after ablation emerged as the most 

significant independent predictor of delayed healing. 

Cardiovascular comorbidities and socio-economic barriers 

may further contribute to poor healing outcomes and 

delayed recovery. Careful patient selection, meticulous 
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duplex-guided intervention, routine post-procedure 

surveillance, optimization of mobility, and early 

identification of residual reflux are essential to improve 

ulcer healing outcomes. Larger prospective multicenter 

studies with longer follow-up are recommended.
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Abstract

Stroke in young adults has substantial clinical and 

socioeconomic consequences, particularly in low- and 

middle-income countries where cardiac disorders may remain 

undiagnosed until the index cerebrovascular event. �e study 

aimed to determine the pattern of stroke, frequency of selected 

cardiac disorders, and their association with ischemic and 

hemorrhagic stroke among young adults in Bangladesh. �is 

hospital-based analytical cross-sectional study was conducted 

in the Medicine Ward of Jahurul Islam Medical College 

Hospital, Kishoreganj, from September 2020 to February 

2021. A total of 100 consecutive patients aged 18-50 years 

with radiologically confirmed stroke were enrolled. Socio- 

demographic characteristics, stroke subtype, electro- 

cardiographic (ECG) and echocardiographic findings, and 

cardiac disorders were analyzed. Associations were tested using 

Chi-square analysis, and logistic regression was used to 

estimate odds ratios (ORs) with 95% confidence intervals 

(CIs). �e mean age was 42.09 ± 7.14 years; 57% were aged 

42-50 years, and 31% were aged 34-41 years. Males 

constituted 74% of patients, with a male-to-female ratio of 

2.85:1. Socioeconomic findings showed that 96% were 

married, 68% had no formal or below-secondary education, 

37% were in other occupations, 22% were business persons, 

16% were housewives, 74% earned 20,000 BDT or less per 

month, and 79% lived in urban areas. Ischemic stroke 

predominated in 81% of cases. In comparison, hemorrhagic 

stroke accounted for 19%, giving an ischemic-to-hemorrhagic 

ratio of approximately 4.3:1. ECG abnormalities were 

significantly more frequent in ischemic than hemorrhagic 

stroke (63.0% vs. 26.3%, p = 0.004). St-elevation infarction 

patterns occurred only in ischemic cases (23.5%). Abnormal 

echocardiographic findings were more common in hemorrhagic 

stroke (68.4% vs. 43.2%, p = 0.04). Coronary artery disease 

(CAD) was the most frequent (43.0%) cardiac disorder 

(48.1% vs. 21.1%; χ² = 4.610, p = 0.032), and Valvular 

heart disease (VHD) was present in 16.0% overall (19.8% vs. 

0.0%; χ² = 4.468, p = 0.035); both were significantly 

associated with ischemic stroke. Congenital heart disease 

(CHD) was present in 19.0% overall and showed the strongest 

association with hemorrhagic stroke (63.2% vs. 8.6%; χ² = 

29.720, p < 0.001). Logistic regression confirmed CAD (OR 

= 1.23, 95% CI: 1.01-1.56) and VHD (OR = 1.29, 95% 

CI: 1.05-1.62) as predictors of ischemic stroke, and CHD 

(OR = 7.31, 95% CI: 3.12-17.12) as a strong predictor of 

hemorrhagic stroke. Atrial fibrillation, left ventricular failure, 

cardiogenic thrombus, and single or multiple cardiac disease 

patterns did not differ significantly by stroke subtype. 

Coronary artery disease and valvular heart disease were linked 

to ischemic stroke, whereas congenital heart disease strongly 

predicted hemorrhagic stroke among young stroke patients. 

Routine ECG and echocardiography should be emphasized in 

young adults presenting with stroke to improve etiological 

classification, secondary prevention in Bangladesh.

Keywords: Young stroke, cardiac disorders, coronary artery 

disease, valvular heart disease, congenital heart disease.

INTRODUCTION

Stroke remains one of the leading causes of death and 

long-term disability worldwide, and its burden is no longer 

confined to older populations.1 Young adults account for a 

smaller proportion of all strokes than elderly patients, but 

the individual, family, and economic consequences are 

often disproportionately large because events occur during 

the most productive years of life.2,3 For clinical and 

epidemiological work, young stroke is commonly studied 

in patients aged up to 45 or 50 years, although definitions 

vary across cohorts.2,3,26 !is heterogeneity makes local 

evidence important, particularly in countries where 

delayed presentation, limited diagnostic access, and 

competing vascular risks may alter the observed pattern of 

disease.26-29
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Ischemic stroke is usually classified according to mechanism, 

including large-artery atherosclerosis, small-vessel disease, 

cardioembolism, other determined causes, and 

undetermined causes.4,22 In young adults, however, the 

etiological spectrum is broader than in older patients, and a 

substantial proportion of cases remain cryptogenic after 

routine evaluation.10-13,21 Accurate subtype assignment is 

clinically important because secondary prevention differs 

markedly between atherosclerotic disease, cardioembolism, 

structural cardiac lesions, and non-cardiac mechanisms.4,16,22

Misclassification may expose patients either to insufficient 

prevention or to unnecessary treatment risks.23

Atrial fibrillation is an established independent risk factor 

for ischemic stroke, with risk varying by age, associated 

cardiac disease, and the quality of rhythm detection.5-9

Beyond atrial fibrillation, CAD, left ventricular 

dysfunction, intracardiac thrombus, and valvular heart 

disease can create embolic substrates capable of causing 

cerebral infarction.16,17,24,25 Echocardiography, especially 

when selected appropriately and complemented by 

electrocardiography, can identify clinically meaningful 

sources that may otherwise remain occult in younger 

patients.18,24,25 !ese observations support a systematic 

cardiac assessment when young adults present with 

radiologically confirmed stroke.16-18

Patent foramen ovale and other congenital or residual 

intracardiac shunts are frequently considered in cryptogenic 

stroke, especially when conventional vascular risk factors are 

absent.19-21 Valvular lesions, including rheumatic mitral 

valve disease, also remain clinically important in South Asian 

settings and may predispose to atrial arrhythmia, chamber 

dilatation, thrombus formation, or embolism.16,17,30 !e 

relationship between congenital heart disease and 

hemorrhagic stroke is less straightforward, but altered 

hemodynamics, vascular abnormalities, secondary 

hypertension, anticoagulant exposure, and procedure-related 

factors may contribute in selected patients.17,19,20

Bangladesh faces a dual challenge: traditional vascular risks 

are common, while cardiac diseases may be 

underdiagnosed before the index stroke.26-30 Local studies 

describe hypertension, diabetes, smoking, dyslipidemia, 

socioeconomic disadvantage, and variable access to 

preventive care as important contributors to stroke 

occurrence and outcomes.27-29 At the same time, the 

national cardiovascular disease profile continues to include 

rheumatic and congenital conditions as well as ischemic 

heart disease, making cardiac evaluation especially relevant 

for younger patients rather than only for elderly stroke 

populations.26,30 Yet relatively few Bangladeshi studies 

have focused specifically on the cardiac profile of young 

stroke patients or compared cardiac abnormalities between 

ischemic and hemorrhagic subtypes.26,28,30 Evidence from 

tertiary hospitals can therefore help clinicians decide how 

strongly to prioritize ECG, echocardiography, and targeted 

cardiovascular evaluation in this age group.18,24,25

Against this background, the present study was undertaken at 

Jahurul Islam Medical College Hospital to describe the pattern 

of stroke among adults aged 18-50 years, determine the 

frequency of selected cardiac disorders, and examine their 

association with ischemic and hemorrhagic stroke. By 

evaluating electrocardiographic and echocardiographic findings 

alongside stroke subtype, the study aims to clarify whether 

coronary artery disease, valvular heart disease, congenital heart 

disease, atrial fibrillation, left ventricular failure, or cardiogenic 

thrombus show distinct relationships with stroke type in young 

Bangladeshi patients. Such information may strengthen early 

risk recognition, guide secondary prevention, and support 

more integrated cardio-neurological care in resource- 

constrained settings.16-18,26-30

MATERIALS AND METHODS

!is hospital-based analytical cross-sectional study was 

conducted in the Medicine Wards of Jahurul Islam Medical 

College Hospital (JIMCH), Kishoreganj, Bangladesh, over 

six months from September 2020 to February 2021. !e 

study was designed to assess the pattern of stroke and the 

association between selected cardiac disorders and stroke 

subtype among young adults. All consecutive patients aged 

18-50 years who were admitted during the study period 

with clinically suspected stroke were screened. Stroke was 

confirmed by neuroimaging using non-contrast computed 

tomography (CT) or magnetic resonance imaging (MRI). 

Patients with radiologically confirmed ischemic or 

hemorrhagic stroke who provided informed consent were 

included. Exclusion Criteria: Patients in deep coma, with 

intracranial space-occupying lesions, no radiological 

evidence of stroke, chronic kidney disease, pregnant 

women, or unwilling to participate were excluded from 

this Study.

!e sample size was calculated using previously reported 

estimates of ischemic stroke (61%) and hemorrhagic stroke 
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(39%) among young adults, resulting in a minimum 

sample size of 100 participants. A purposive consecutive 

sampling technique was applied until the target sample was 

achieved. Data were collected using a structured data 

collection sheet after obtaining written informed consent. 

Socio-demographic variables included age, sex, marital 

status, education, occupation, monthly income, and 

residence. Clinical information included stroke subtype, 

relevant history, physical examination findings, and the 

presence of cardiac comorbidities.

Clinical and Cardiac Evaluation: All participants 

underwent detailed clinical assessment, standard 12-lead 

ECG, and echocardiography. ECG was performed using a 

Philips PageWriter TC20 machine. Recorded ECG 

abnormalities included ST-elevation infarction patterns, 

old infarct changes with pathological Q waves, ischemic 

T-wave changes, and atrial fibrillation.

Echocardiographic Assessment: Echocardiography was 

performed using an Acuson SC2000 PRIME ultrasound 

cardiology system (Siemens). Transthoracic echocardio- 

graphy was performed as the primary modality, with other 

approaches considered when clinically indicated. 

Documented findings included left ventricular failure, left 

ventricular thrombus, valvular heart disease, and 

congenital heart disease such as patent foramen ovale, atrial 

septal defect, ventricular septal defect, persistent ductus 

arteriosus, and coarctation of the aorta.

!e primary outcome variable was stroke subtype, 

categorized as ischemic or hemorrhagic based on 

neuroimaging. !e main explanatory variables were cardiac 

disorders, including CAD, VHD, CHD, atrial fibrillation 

(AF), left ventricular failure (LVF), and cardiogenic 

thrombus. ECG and echocardiographic findings were also 

categorized as normal or abnormal for comparative 

analysis.

Data were entered and analyzed using IBM Statistical 

Package for Social Sciences (SPSS) version 23.0. 

Categorical variables were summarized as frequencies and 

percentages, while continuous variables were expressed as 

mean ± standard deviation. Associations between cardiac 

disorders and stroke subtype were assessed using Pearson's 

Chi-square test. Logistic regression was performed to 

estimate predictors of ischemic and hemorrhagic stroke, 

and results were presented as ORs with 95% CIs. A p-value 

<0.05 was considered statistically significant. Ethical 

approval was obtained from the Ethical Review Committee 

of JIMCH. Written informed consent was obtained from 

all participants or their legal representatives when 

appropriate. Confidentiality was maintained throughout 

data collection and analysis, participation was voluntary, 

and participants had the right to withdraw at any stage. As 

the study was observational, no additional intervention- 

related risk was imposed.

RESULTS

Table I summarizes the demographic profile of the 100 

young stroke patients. !e mean age was 42.09 ± 7.14 

years. Most patients were in the 42-50-year age group 

(57%), followed by the 34-41-year group (31%). Men 

represented 74% of the cohort, giving a male-to-female 

ratio of 2.85:1.

Table I: Demographic characteristics of the 

participants

Variables Category Frequency Percentage 
  (n) (%)

Mean Age (±SD) — 42.09 ± (7.14) —

Age Group (years) 18-25 3 3%

 26-33 9 9%

 34-41 31 31%

 42-50 57 57%

Sex Male 74 74%

Female 26 26%

Male to Female Ratio 2.85:1

Figure 1 shows the socioeconomic characteristics of the 

study participants. Most patients were married (96%). 

Educational attainment was generally low: 35% had no 

formal education, 33% had education below secondary 

level, 10% completed secondary school, 16% completed 

higher secondary education, and 6% were graduates or 

above. Occupationally, 37% were grouped as others, 

including day laborers, drivers, or small-scale workers, 

followed by businesspersons (22%), housewives (16%), 

non-government employees (12%), government 

employees (9%), unemployed individuals (2%), and 

students (2%). Monthly income was below 10,000 BDT 

in 35% and 10,001-20,000 BDT in 39%, whereas only 

6% reported income above 40,000 BDT. Urban residents 

constituted 79% of the cohort, and 21% were from rural 

areas.
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Figure 2 presents the distribution of stroke subtypes. 
Ischemic stroke was the predominant subtype, affecting 81% 
of participants, while hemorrhagic stroke accounted for 19%.

Figure 2: Distribution of stroke types among stroke patients

ECG and Echocardiographic Findings

Table II compares ECG findings by stroke subtype. ECG 
abnormalities were more frequent among patients with ischemic 
stroke than among those with hemorrhagic stroke (63.0% vs. 
26.3%). ST-elevation infarction patterns were observed only in 
ischemic stroke cases (23.5%). Old infarct patterns were present 
in 9.9% of ischemic and 10.5% of hemorrhagic cases, ischemic 

Socio-economic Characteristics of Stroke Patients
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Figure 1: Distribution of socio-economic characteristics of stroke patients

Ischemic Stroke

Hemorrhagic

Stroke

19.0%

81.0%

T-wave changes in 14.8% and 10.5%, respectively, and atrial 
fibrillation in 14.8% and 5.3%, respectively.

Table II: Proportions of ECG findings in different 

types of strokes

Findings Ischemic  Hemorrhagic  Total 

 n (%) n (%) n (%)

  ECG findings

Infarction  19(23.5%) 0(0.0%) 19(19.0%)

(ST elevation)

Old infarct 8(9.9%) 2(10.5%) 10(10.0%)

(Q waves)

Ischemic changes 12(14.8%) 2(10.5%) 14(14.0%)

(T inversion)

Atrial fibrillation 12 (14.8%) 1 (5.3%) 13 (13.0%)

Table III displays the echocardiographic findings according 
to stroke subtype. LVF was identified in 11.1% of ischemic 
and 5.3% of hemorrhagic stroke cases, while left 
ventricular thrombus was found only in ischemic stroke 
(3.7%). Valvular lesions were confined to ischemic stroke 
patients, with MS in 16.1%. In contrast, congenital heart 
disease, particularly VSD, ASD, CoA, and PDA were 
31.6%, 15.8%, 10.5%, and 5.3%, respectively.
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Table IV presents the distribution of cardiac diseases by 

stroke subtype. CAD was significantly more common in 

ischemic stroke than in hemorrhagic stroke (48.1% vs. 

21.1%, p = 0.032). VHD was observed only among 

ischemic stroke patients (19.8% vs. 0.0%, p = 0.035). 

Conversely, CHD was more frequent in hemorrhagic 

stroke than in ischemic stroke (63.2% vs. 8.6%, p < 

0.001). AF (14.8% vs. 5.3%), LVF (11.1% vs. 5.3%), and 

cardiogenic thrombus (3.7% vs. 0.0%) were numerically 

more frequent in ischemic stroke, although these 

differences were not statistically significant. A single 

cardiac disease was present in 43.0% of patients and 

multiple cardiac diseases in 33.0%, without significant 

differences between stroke subtypes.

Prevalence of Cardiac Disorders

Figure 3 summarizes the overall distribution of cardiac 

disorders among young stroke patients. CAD was 43.0%, 

followed by CHD (19.0%), VHD (16.0%), AF (13.0%), 

LVF (10.0%), and cardiogenic thrombus (3.0%).

Figure 3: Distribution of cardiac disorders among 

young stroke patients
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Table IV: Distribution of Cardiac Diseases among Young Stroke Patients (n = 100)

Cardiac Disease Ischemic Hemorrhagic Total χ² P-value

Stroke n (%) Stroke n (%) n (%) value

Name of Cardiac Disease

Coronary Artery Disease (CAD) 39 (48.1) 4 (21.1) 43 (43.0) 4.610 0.032*

Valvular Heart Disease (VHD) 16 (19.8) 0 (0.0) 16 (16.0) 4.468 0.035*

Congenital Heart Disease (CHD) 7 (8.6) 12 (63.2) 19 (19.0) 29.720 <0.001*

Atrial Fibrillation (AF) 12 (14.8) 1 (5.3) 13 (13.0) 1.241 0.265

Left Ventricular Failure (LVF) 9 (11.1) 1 (5.3) 10 (10.0) 0.585 0.444

Cardiogenic thrombus 3 (3.7) 0 (0.0%) 3 (3.0) 0.725 0.394

Single/ Multiple Cardiac Disease

Single Disease Present 39 (48.1) 4 (21.1) 43 (43.0%) 0.082 0.774

Multiple Disease Present 29 (35.8) 4 (21.1) 33 (33.0) 1.514 0.218

Multiple response; χ² (Chi-square), Statistically significant at p < 0.05 

Table III: Proportions of Echocardiograph findings in different types of strokes

Findings Ischemic n (%) Hemorrhagic n (%) Total n (%)

  Echocardiograph findings

Incidental/Acute

Left ventricular failure (LVF)   9 (11.1%) 1 (5.3%) 10 (10.0%)

Left ventricular thrombus 3 (3.7%) 0 (0.0%) 3 (3.0%)

Valvular Heart Disease

Mitral Stenosis (MS) 13 (16.1%) 0 (0.0%) 13 (13.0%)

MS + Mitral Regurgitation (MR) 2 (2.5%) 0 (0.0%) 2 (2.0%)

MS + Aortic Stenosis (AS) 1 (1.2%) 0 (0.0%) 1 (1.0%)

Congenital Heart Disease   

Persistent Foramen Ovale (PFO) 5 (6.2%) 0 (0.0%) 5 (5.0%)

Atrial Septal Defect (ASD) 2 (2.5%) 3 (15.8%) 5 (5.0%)

Ventricular Septal Defect (VSD) 0 (0.0%) 6 (31.6%) 6 (6.0%)

Persistent Ductus Arteriosus (PDA) 0 (0.0%) 1 (5.3%) 1 (1.0%)

Coarctation of the aorta (CoA) 0 (0.0%) 2 (10.5%) 2 (2.0%)
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Figure 4 presents the logistic regression analysis of selected 

cardiac disorders as predictors of stroke subtype. CHD 

showed the strongest association with hemorrhagic stroke 

(OR = 7.31; 95% CI: 3.12-17.12). CAD (OR = 1.23; 95% 

CI: 1.01-1.56) and VHD (OR = 1.29; 95% CI: 1.05-1.62) 

were associated with increased odds of ischemic stroke.

Data expressed as Odds Ratio (OR) with 95% Confidence 
Interval (CI), Statistically significant at p < 0.05.

Figure 4: Logistic regression analysis of selected cardiac 
disorders predicting stroke type

careful evaluation for embolic and atherosclerotic 

mechanisms because young patients often have a wider 

etiological spectrum than older patients.10-13,21

ECG findings strengthened the evidence for a cardiac 

contribution. ECG abnormalities were more frequent in 

ischemic than hemorrhagic stroke (63.0% vs. 26.3%, p = 

0.004), and ST-elevation infarction patterns were found 

only in ischemic cases (23.5%). AF was also more common 

in ischemic stroke (14.8% vs. 5.3%), although not 

statistically significant in the cardiac-disease comparison 

(chi-square = 1.241, p = 0.265). !is should be interpreted 

cautiously because a single ECG recording may miss 

paroxysmal atrial fibrillation. 5-9

Echocardiography clarified subtype-specific patterns. 

Overall, abnormal echocardiographic findings were more 

common in hemorrhagic than ischemic stroke (68.4% vs. 

43.2%, p = 0.04), but the abnormality type differed. 

Valvular lesions were confined to ischemic stroke, with 

mitral stenosis in 16.1% of ischemic cases. LVF (11.1% vs. 

5.3%) and cardiogenic thrombus (3.7% vs. 0.0%) were 

also numerically higher in ischemic stroke, supporting a 

plausible cardioembolic pathway.16-18,24,25

CAD was the most frequent cardiac disorder (43.0%). It 

was significantly associated with ischemic stroke (48.1% 

vs. 21.1%; chi-square = 4.610, p = 0.032), and regression 

showed increased odds of ischemic stroke (OR = 1.23; 

95% CI: 1.01-1.56). !is suggests that coronary disease in 

young stroke patients may indicate systemic vascular 

disease and cardiac embolic vulnerability rather than an 

incidental finding.16,17,24,25

VHD was present in 16.0% overall and was significantly 

associated with ischemic stroke (19.8% vs. 0.0%; 

chi-square = 4.468, p = 0.035), with higher odds on 

regression (OR = 1.29; 95% CI: 1.05-1.62). !is is 

clinically important in Bangladesh, where rheumatic and 

structural valve disease remain relevant. Valvular lesions 

can promote atrial enlargement, arrhythmia, thrombus 

formation, and embolization, making detection important 

for secondary prevention.16-18,30

CHD was present in 19.0% overall and showed the 

strongest relationship with hemorrhagic stroke (63.2% vs. 

8.6%; chi-square = 29.720, p < 0.001). Regression 

identified it as the strongest predictor of hemorrhagic 

stroke (OR = 7.31; 95% CI: 3.12-17.12). VSD (31.6%), 

ASD (15.8%), CoA (10.5%), and PDA (5.3%) were 

concentrated in hemorrhagic cases, whereas PFO appeared 

only in ischemic cases. !ese results suggest possible effects 
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DISCUSSION

!is study provides hospital-based evidence on stroke 

patterns and cardiac comorbidity among 100 young adults 

aged 18-50 years in Bangladesh. !e mean age was 42.09 ± 

7.14 years, with most patients in the 42-50-year group 

(57%), followed by the 34-41-year group (31%). !is 

indicates clustering of stroke toward the upper range of 

young adulthood, consistent with previous young-stroke 

literature.2,3,26

Males constituted 74% of participants, with a 

male-to-female ratio of 2.85:1. !is male predominance is 

comparable with several South Asian and young-adult 

stroke reports and may reflect greater exposure to 

behavioral and cardiometabolic risks.2,3,26-29 !e 

socioeconomic profile also has clinical relevance: 35% had 

no formal education, 74% earned 20,000 BDT or less per 

month, and 79% lived in urban areas, suggesting possible 

gaps in preventive care and cardiac screening. 27-30

Ischemic stroke was the dominant subtype, affecting 81% 

of patients, whereas hemorrhagic stroke accounted for 

19%. !is 4.3:1 ischemic-to-hemorrhagic ratio is 

consistent with prior young-stroke cohorts in which 

cerebral infarction is generally more frequent than 

intracerebral hemorrhage.4,15,22,26 Clinically, this supports 
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of altered hemodynamics, secondary hypertension, 

vascular fragility, or treatment-related factors.19-21

Not all numerical differences were statistically significant. 

Left ventricular failure (10.0% overall; chi-square = 0.585, 

p = 0.444), cardiogenic thrombus (3.0%; chi-square = 

0.725, p = 0.394), single cardiac disease (43.0%; p = 

0.774), and multiple cardiac diseases (33.0%; p = 0.218) 

did not differ significantly by stroke subtype. !us, the 

main subtype-discriminating variables were coronary 

artery disease, valvular heart disease, and congenital heart 

disease. !e results support routine ECG and 

echocardiography in young stroke patients, interpreted 

alongside clinical history, vascular risk assessment, and 

neuroimaging.4,16-18,24,25

Nevertheless, the data add locally relevant evidence that 

cardiac disorders are common in young Bangladeshi stroke 

patients and that statistically significant associations differ 

by stroke subtype. Larger multicenter prospective studies 

are needed to validate these findings and define 

cost-effective cardiac screening pathways.26-30

LIMITATIONS OF THE STUDY

!is study was conducted in a single tertiary care hospital 

using a hospital-based cross-sectional design; therefore, the 

findings may not fully represent young stroke patients in 

the wider Bangladeshi community or in primary and 

secondary care settings. !e sample size was relatively 

small, particularly for hemorrhagic stroke (n = 19). A 

cross-sectional design allowed assessment of associations 

but not causality or temporal sequence. Cardiac disease 

evaluation was based mainly on standard ECG and 

echocardiography. Prolonged rhythm monitoring, 

transesophageal echocardiography for all patients, and 

advanced vascular imaging were not routinely available. 

Long-term outcomes, recurrence, treatment adherence, 

and post-discharge cardiac follow-up were not assessed. 

CONCLUSIONS

!is study found that ischemic stroke was the predominant 

subtype among young adults admitted with stroke, and 

that cardiac disorders were frequent in this population. 

CAD and VHD were significantly associated with ischemic 

stroke, whereas CHD showed a strong association with 

hemorrhagic stroke and the highest odds in regression 

analysis. !ese findings indicate that cardiac evaluation 

should be an essential component of young-stroke 

assessment in Bangladesh. Routine ECG and 

echocardiography may help identify modifiable or treatable 

cardiac conditions. Future multicenter prospective studies 

with larger samples, extended rhythm monitoring, 

advanced cardiac imaging, and follow-up data are needed 

to confirm these findings.
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Abstract

Dyspepsia is a common upper gastrointestinal symptom 
complex with overlapping functional and organic etiologies. 
Among Helicobacter pylori (H. pylori)-positive patients, 
symptom patterns frequently demonstrate poor correlation 
with endoscopic findings. �is study evaluated the 
clinicoendoscopic distribution of dyspepsia subtypes and their 
associated predictors among H. pylori-positive adults without 
alarm features. �is cross-sectional study analyzed baseline 
data from a randomized controlled trial conducted among 
treatment-native adults aged ≥18 years with H. 
pylori-positive dyspepsia. Dyspepsia was categorized according 
to Rome IV criteria into Epigastric Pain Syndrome (EPS), 
Postprandial Distress Syndrome (PDS), and mixed subtype. 
Upper gastrointestinal endoscopy classified patients as 
functional dyspepsia (FD) or organic dyspepsia (OD). 
Descriptive statistics, chi-square test, Student’s t-test, ANOVA, 
and multinomial logistic regression were performed. Odds 
ratios (OR) with 95% confidence intervals (CI) were reported, 
and p<0.05 was considered statistically significant. A total of 
80 participants were included, with a mean age of 35.8±11.4 
years; 53.7% were female, and 52.5% resided in rural areas. 
Mixed dyspepsia was the most frequent subtype (55.0%), 
followed by EPS (28.8%) and PDS (16.3%). Functional 
dyspepsia accounted for 51.2% of cases, whereas organic 
dyspepsia was observed in 48.8%. Abnormal endoscopic 
findings were significantly more frequent among EPS and 
PDS subtypes (p<0.001). Erosive gastritis was the most 

common abnormality (23.8%), followed by nonerosive 
gastritis (15.0%). Epigastric pain, epigastric burning, 
postprandial fullness, and early satiety were significantly more 
common in FD than OD (all p<0.01). Organic dyspepsia was 
significantly associated with age ≥34 years (OR 1.90; 
p=0.008) and smoking history (OR 1.76; p=0.019). 
Multinomial logistic regression demonstrated that symptom 
duration ≥12 months (OR 9.04; p=0.005) and normal 
endoscopy/FD (OR 17.00; p<0.001) independently predicted 
mixed dyspepsia. Mixed dyspepsia was the predominant 
symptom phenotype among H. pylori-positive adults. 
Functional dyspepsia was strongly associated with overlapping 
symptom patterns, whereas EPS and PDS were more 
frequently associated with organic abnormalities. Symptom 
duration and endoscopic status were stronger predictors of 
dyspepsia subtype than demographic variables, supporting an 
integrated clinicoendoscopic approach for evaluation and 
stratification.

Keywords: Functional dyspepsia; organic dyspepsia; epigastric 
pain syndrome; postprandial distress syndrome; helicobacter 
pylori

INTRODUCTION

Dyspepsia is characterized by chronic or recurrent upper 
abdominal symptoms, including epigastric pain, epigastric 
burning, early satiety, postprandial fullness, bloating, 
nausea, and upper abdominal discomfort.¹ Dyspepsia 
significantly impairs quality of life, increases healthcare 
utilization, and imposes a considerable socioeconomic 
burden, particularly in low and middle-income countries.²

Globally, the prevalence of dyspepsia varies widely, ranging 
from 10% to 40% depending on the population studied 
and diagnostic criteria applied.³ In South Asian countries, 
the burden of dyspepsia remains high because of dense 
population, dietary variation, environmental factors, 
smoking, widespread H. pylori infection, and limited access 
to early gastrointestinal evaluation.⁴ Functional 
gastrointestinal disorders are increasingly recognized as 
major contributors to dyspepsia; however, clinically 
significant organic lesions continue to be common in 
developing countries.⁵

+e Rome IV classification divides functional dyspepsia 

into two principal symptom-based subtypes: Epigastric 

Pain Syndrome (EPS) and Postprandial Distress Syndrome 
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(PDS).⁶ EPS is characterized predominantly by epigastric 
pain or burning, whereas PDS is associated with 
meal-related symptoms such as postprandial fullness and 
early satiety. Nevertheless, many patients demonstrate 
overlapping manifestations of both syndromes, often 
referred to as mixed dyspepsia.⁷ 

Upper gastrointestinal endoscopy remains the standard 
investigation for identifying structural or mucosal 
abnormalities among dyspeptic patients. Endoscopic 
evaluation differentiates functional dyspepsia (FD), in 
which no structural explanation is found, from organic 
dyspepsia (OD), where identifiable lesions such as gastritis, 
erosions, peptic ulcer disease, or malignancy are detected.⁸ 
Despite its diagnostic importance, previous studies have 
demonstrated inconsistent relationships between dyspeptic 
symptom patterns and endoscopic findings.⁹

Among the recognized etiological factors of dyspepsia, H. 
pylori occupies a particularly important role. H. pylori
infection affects nearly half of the global population and 
remains highly prevalent in South Asia and Bangladesh.¹⁰ 
'e organism contributes to chronic gastritis, peptic ulcer 
disease, mucosal inflammation, altered gastric motility, 
visceral hypersensitivity, and gastric carcinogenesis.¹¹ 
Several studies have demonstrated that H. pylori infection 
may influence both symptom severity and dyspepsia 
phenotype, although findings remain inconsistent across 
populations.¹²

In Bangladesh, data regarding symptom subtype 
distribution and its association with endoscopic findings 
remain limited. A recent Bangladeshi study reported that 
mixed EPS-PDS overlap represented the most common 
symptom phenotype among functional dyspepsia 
patients.¹³ Another community-based endoscopy study 
identified substantial coexistence of functional dyspepsia, 
peptic ulcer disease, and H. pylori infection among South 
Asian adults.¹⁴

Previous international studies have reported variable 
endoscopic yields among dyspeptic populations. A 
Cambodian study found that erosive gastritis and peptic 
ulcer disease were common endoscopic findings among 
chronic dyspepsia patients.¹⁵ Similarly, contemporary 
literature suggests that functional dyspepsia is strongly 
influenced by altered gut-brain interaction, gastric 
hypersensitivity, motility disturbances, and chronic 
low-grade inflammation.¹⁶ Chronic gastritis related to H. 

pylori may further contribute to symptom generation 
through mucosal injury and inflammatory pathways 
involving the gut-brain axis.¹⁷˒¹⁸ 'ese mechanisms may 

explain why symptom overlap is frequently observed and 
why symptom severity often does not accurately predict 
endoscopic pathology.

A thorough understanding of the relationship between 
dyspeptic symptoms and endoscopic abnormalities in H. 
pylori–positive patients is crucial from a clinical 
perspective. 'is knowledge may enhance risk stratification 
and guide the effective use of endoscopy in settings where 
resources are limited. Identifying symptom patterns that 
are associated with organic pathology can help clinicians 
prioritize their patients effectively. Moreover, 
characterizing overlapping symptom patterns may lead to a 
better understanding of the pathophysiology of dyspepsia 
and support the development of individualized 
management strategies. 'e purpose of this study was to 
evaluate the clinico-endoscopic patterns of dyspepsia in 
adults who are H. pylori–positive and do not present alarm 
features.

MATERIALS AND METHODS

'is study was designed as a cross-sectional analytical 
examination conducted at the tertiary care hospital of 
Bangladesh Medical University, Bangladesh. It used 
baseline (pre-treatment) data from a randomized 
controlled trial (RCT) focused on H. pylori eradication, 
conducted from January 2024 to June 2025. All eligible 
participants from the baseline cohort prior to 
randomization were recruited into this analysis. 'e 
sample size was determined by the parent RCT.

A total of 80 adult patients (aged ≥18 years) presenting 
with dyspeptic symptoms without alarm features were 
enrolled consecutively. Dyspepsia was defined according to 
the Rome IV criteria. 'is study included dyspeptic 
individuals confirmed to have H. pylori infection via both 
the rapid urease test and stool antigen test, who were 
treatment-naïve, participated in symptom assessment, and 
underwent upper gastrointestinal endoscopy before being 
randomized in the RCT. Patients with gastrointestinal 
bleeding, persistent vomiting, significant weight loss, 
progressive dysphagia, malignancy, prior gastric surgery, 
severe systemic illness, pregnancy, recent proton pump 
inhibitor or antibiotic use, or previous H. pylori eradication 
therapy were excluded.

A structured, interviewer-administered questionnaire was 
used to collect clinical and demographic data. All eligible 
patients underwent detailed clinical evaluation, including 
demographic characteristics (age, sex, residence), smoking 
history, body mass index (BMI), symptom profile, and 
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symptom duration. Dyspeptic symptoms were categorized 
into Epigastric Pain Syndrome (EPS), Postprandial 
Distress Syndrome (PDS), and mixed subtype based on 
Rome IV criteria.

Upper gastrointestinal endoscopy (UGIE) was performed 
in all participants before the RCT. Patients with normal 
endoscopy were classified as functional dyspepsia (FD), 
while those with identifiable mucosal or structural 
abnormalities were categorized as organic dyspepsia (OD). 
Endoscopic findings, including erosive gastritis, 
non‑erosive gastritis, gastric ulcer, and duodenal ulcer, 
were documented.

Only baseline data were analyzed to ensure a uniform group 
of untreated individuals. 'e primary outcome was the 
distribution of dyspepsia subtypes (EPS, PDS, mixed). 
Secondary outcomes included functional versus organic 
dyspepsia, the association between symptoms and 
endoscopic findings, and predictors of dyspepsia phenotype.

Data were analyzed using Statistical Package for Social 
Sciences (SPSS) version 26. Continuous variables were 
expressed as mean ± standard deviation (SD), and 
categorical variables as frequency and percentage. Pie 
charts were used to illustrate the distribution of dyspepsia 
subtypes and the FD-OD group, and bar diagrams were 
used to show the distribution of individual dyspeptic 
symptoms across subtypes. Student’s t‑test and ANOVA 
were used for comparison of normally distributed 
continuous variables, whereas the chi‑square test was 
applied for categorical variables. Multinomial logistic 
regression analysis was performed using EPS as the 
reference category to identify predictors of dyspepsia 
subtypes. Odds ratios (OR) with 95% confidence intervals 
(CI) were calculated. A p‑value <0.05 was considered 
statistically significant.

Ethical approval was obtained from the Institutional Review 
Board of Bangladesh Medical University. Written informed 
consent was obtained from all participants before enrolment.

RESULTS

A total of 80 H. pylori–positive adults with dyspepsia were 
included in the study. 'e mean age of the participants was 
35.8±11.4 years. Females constituted 53.7% of the study 
population, while 52.5% of participants resided in rural 
areas. 'e mean BMI was 24.8±3.0 kg/m², and 35.0% had 
a history of smoking.

Figure 1 displays the distribution of dyspepsia subtypes. 
Among the patients with dyspeptic symptoms, 23 
(28.75%) patients were categorized as having epigastric 
pain syndrome (EPS), 13 (16.25%) as postprandial distress 
syndrome (PDS), and 44 (55.0%) as mixed dyspepsia.

EPS

23(28.75%)

PDS

13(16.25%)

Mixed

Dyspepsia

44(55.0%)

Figure 1. Distribution of dyspepsia subtypes (n=80)

Figure 2 shows a pie chart illustrating the proportions of 
patients diagnosed with Functional Dyspepsia (FD) and 
Organic Dyspepsia (OD) based on endoscopic findings. FD 
was found in 51.3% of study participants, and OD in 48.7%.

Figure 2: Functional Dyspepsia and Organic 

Dyspepsia based on endoscopic findings (n=80).

Table I presents the baseline demographics, lifestyle, and 
clinical features of study participants. 'e mean age of the 
study population was 35.8 ± 11.4 years. 'ere were no 
statistically significant differences across dyspepsia subtypes in 
terms of age (p = 0.995), sex distribution (p = 0.290), body 
mass index (BMI) (p = 0.751), residence (p = 0.994), smoking 
status (p = 0.635), or symptom duration (p = 0.447).

Endoscopic findings normal (FD) versus abnormal (OD) 
differed significantly among subtypes, normal (FD) versus 
abnormal (OD) (p < 0.001). Normal endoscopy was more 
frequent in the mixed subtype (72.7%) compared to EPS 
(21.7%) and PDS (30.8%). Conversely, abnormal 
endoscopic findings were more common in EPS (78.3%) 
and PDS (69.2%) than in mixed dyspepsia (27.3%).

Among specific findings, non-erosive gastritis showed a 
significant association with dyspepsia subtype (p < 0.001), 
being more frequent in PDS (38.5%) and EPS (26.1%) 
compared to the mixed group (2.3%). No statistically 
significant differences were observed for erosive gastritis (p = 
0.105), gastric ulcer (p = 0.179), or duodenal ulcer (p = 0.329).

Functional

Dyspepsia

51.3%

Organic

Dyspepsia

48.7%
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Table I:  Baseline Demographics, Lifestyle, and Clinical features study participants (n=80)

Variable Total (n=80) EPS (n=23) PDS (n=13) Mixed (n=44) p-value

Age (years) 35.8 ± 11.4 35.9 ± 9.5 35.5 ± 6.4 35.9 ± 13.4 0.995

Sex     0.290

Male 37 (46.3%) 8 (34.8%) 8 (61.5%) 21 (47.7%)

Female 43 (53.7%) 15 (65.2%) 5 (38.5%) 23 (52.3%)

BMI (kg/m²) 24.8 ± 3.0 24.9 ± 3.0 24.2 ± 2.7 24.8 ± 3.2 0.751

Residence     0.994

Urban 38 (47.5%) 11 (47.8%) 6 (46.2%) 21 (47.7%)

Rural 42 (52.5%) 12 (52.2%) 7 (53.8%) 23 (52.3%)

Smoking status     0.635

Ever smoker 28 (35.0%) 8 (34.8%) 6 (46.2%) 14 (31.8%)

Never smoker 52 (65.0%) 15 (65.2%) 7 (53.8%) 30 (68.2%)

Symptom duration (months) 21.0 ± 12.1 18.3 ± 9.2 22.2 ± 9.7 22.0 ± 13.9 0.447

Endoscopic findings of Dyspepsia     <0.001

Normal/ FD 41 (51.2%) 5 (21.7%) 4 (30.8%) 32 (72.7%)

Abnormal/ OD 39 (48.8%) 18 (78.3%) 9 (69.2%) 12 (27.3%)

Abnormal Endoscopic Findings

Erosive gastritis 19 (23.8%) 9 (39.1%) 3 (23.1%) 7 (15.9%) 0.105

Non-erosive gastritis 12 (15.0%) 6 (26.1%) 5 (38.5%) 1 (2.3%) <0.001

Gastric ulcer 4 (5.0%) 0 (0.0%) 0 (0.0%) 4 (9.1%) 0.179

Duodenal ulcer 7 (8.8%) 3 (13.0%) 2 (15.4%) 2 (4.5%) 0.329

Note: Values are expressed as mean ± SD or frequency (%). BMI = Body Mass Index; EPS = Epigastric Pain Syndrome; PDS = 
Postprandial Distress Syndrome; FD = Functional Dyspepsia; OD = Organic Dyspepsia. Statistical tests: ANOVA for continuous 
variables; Chi-square test for categorical variables.

Figure 3: Distribution of dyspeptic symptoms in different subtypes of dyspepsia (n = 80)
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Figure 3 illustrates the distribution of dyspeptic symptoms 
in different subtypes of dyspepsia. Among H pylori positive 
adults, in the EPS group, epigastric pain and epigastric 
burning were each reported by 28.75 % of patients, while 
postprandial fullness and early satiety were absent (0.0 %). 
Belching occurred in 15.0 %, bloating in 7.5 %, and 
nausea in 10.0 %. In the PDS group, postprandial fullness 
and early satiety were each present in 16.25 %, belching 
in 6.25 %, bloating in 15.0 %, and nausea in 10.0 %, 
whereas epigastric pain and burning were not 
reported (0.0 %). In the Mixed subtype, epigastric pain 
was observed in 52.5 %, epigastric burning in 53.75 %, 
postprandial fullness in 53.75 %, early satiety in 50.0 %, 
belching in 13.75 %, bloating in 32.5 %, and nausea 
in 22.5 %.

Table II presents the comparison of dyspeptic symptoms 
between functional and organic dyspepsia. Among the 80 
participants, functional dyspepsia (FD) was present in 41 
patients (51.2%), while organic dyspepsia (OD) was 
identified in 39 patients (48.8%).

Both epigastric pain (p = 0.006) and epigastric burning (p 
= 0.004) were significantly more frequent in FD (each was 
present in 90.2%) compared to OD, where 71.8% in 
epigastric pain and 74.4% in epigastric burning. 
Postprandial fullness and early satiety were significantly 
more common in FD, observed in 87.8% vs 51.3% (p = 
0.001) and 80.5% vs 51.3% (p = 0.003), respectively. 
'ere were no statistically significant differences between 

the two groups in terms of bloating (p = 0.742), belching 
(p = 0.631), or nausea (p = 0.518).

Table II. Comparison of dyspeptic symptoms between 

functional and organic dyspepsia

Symptom FD (n=41) OD (n=39) p value*

Epigastric pain 37 (90.2%) 28 (71.8%) 0.006

Epigastric burning 37 (90.2%) 29 (74.4%) 0.004

Postprandial fullness 36 (87.8%) 20 (51.3%) 0.001

Early satiety 33 (80.5%) 20 (51.3%) 0.003

Bloating 22 (53.7%) 22 (56.4%) 0.742

Belching 12 (29.3%) 16 (41.0%) 0.631

Nausea 20 (48.8%) 14 (35.9%) 0.518
FD = Functional Dyspepsia; OD = Organic Dyspepsia. 
*Chi-Square test 

Table III shows the comparison of associated factors 
between functional and organic dyspepsia. Age ≥34 years 
was significantly associated with organic dyspepsia (OR 
1.90; p = 0.008). Smoking was also significantly associated 
with organic dyspepsia (OR 1.76; p = 0.019). No 
statistically significant associations were observed for sex (p 
= 1.000), residence (p = 0.512), obesity (p = 0.509), or 
symptom duration (p = 0.260). Dyspepsia subtype 
distribution differed significantly between functional and 
organic groups (p < 0.001). Functional dyspepsia was more 
frequent in the mixed subtype (78.0%), whereas organic 
dyspepsia was more frequent in EPS (46.2%).

Table III: Comparison of associated factors between functional and organic dyspepsia (n=80)

Variable  Functional (n=41) Organic (n=39) OR for Organic (95% CI) P value*

Age ≥34 years 15 (36.6%) 26 (66.7%) 1.90 (1.15–3.14) 0.008

 <34 years 26 (63.4%) 13 (33.3%)  

Sex Male 19 (46.3%) 18 (46.2%) 1.00 (0.64–1.56) 1.000

 Female 22 (53.7%) 21 (53.8%)  

Residence Urban 21 (51.2%) 17 (43.6%) 0.85 (0.54–1.35) 0.512

 Rural 20 (48.8%) 22 (56.4%)  

Obesity Obese 20 (48.8%) 16 (41.0%) 0.85 (0.54–1.35) 0.509

 Non-obese 21 (51.2%) 23 (59.0%)  

Smoking history Smoker ever 9 (22.0%) 19 (48.7%) 1.76 (1.15–2.71) 0.019

 Smoker never 32 (78.0%) 20 (51.3%)  

Duration ≥12 months 15 (36.6%) 20 (51.3%) 1.35 (0.87–2.12) 0.260

 <12 months 26 (63.4%) 19 (48.7%)  

Subtype distribution EPS 5 (12.2%) 18 (46.2%) <0.001

 PDS 4 (9.8%) 9 (23.1%)  

 Mixed 32 (78.0%) 12 (30.8%)

CI = Confidence Interval, EPS=Epigastric Pain Syndrome, OR = Odds ratio, PDS=Postprandial Distress Syndrome. *Chi-Square test 
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DISCUSSION 

'is study evaluated dyspepsia in H. pylori–positive, 
non-alarm patients by combining symptom patterns with 
endoscopic findings in a single, well-defined cohort. 'e 
mean age of the participants was 35.8 years, and females 
slightly predominated (53.7%). 'ese demographic findings 
are consistent with regional dyspepsia studies reporting higher 
healthcare-seeking behavior among younger and middle-aged 
adults, particularly women.¹³ Although baseline 
characteristics such as age, sex, BMI, residence, smoking 
status, and symptom duration did not significantly differ 
among dyspepsia subtypes, the findings suggest that symptom 
pattern is influenced more strongly by pathophysiological 
mechanisms than by demographic variables alone.

'is study appraised the clinicoendoscopic patterns of 
dyspepsia among H. pylori–positive adults without alarm 
features and demonstrated that mixed dyspepsia was the 
predominant symptom pattern, accounting for 55.0% of 
cases. EPS and PDS constituted 28.8% and 16.3% 
respectively. 'ese findings are comparable with previous 
Bangladeshi observations, where overlapping EPS-PDS 
symptoms were also the most frequently reported 
dyspepsia pattern.¹³ Similar findings from community- 
based South Asian studies further suggest that symptom 
overlap is common among dyspeptic patients, particularly 
in populations with high H. pylori prevalence.¹⁴

'e predominance of mixed dyspepsia in the study may 

reflect the multifactorial pathophysiology of dyspepsia, 

involving gastric hypersensitivity, impaired 

accommodation, delayed gastric emptying, mucosal 

inflammation, and altered gutbrain interaction.17,18 'e 

coexistence of pain-related and meal-related symptoms 

indicates that rigid symptom-based classification may not 

adequately represent the complexity of dyspeptic disorders.

An important finding of the present study was the nearly 

equal distribution between functional dyspepsia (51.2%) 

and organic dyspepsia (48.8%). Previous studies have 

similarly demonstrated that organic lesions remain 

common among dyspeptic patients in developing 

countries because of persistent H. pylori infection and 

chronic gastritis.19

Normal endoscopy was significantly more frequent among 

patients with mixed dyspepsia, whereas abnormal 

endoscopic findings were predominantly observed in EPS 

and PDS subtypes. 'is finding suggests that overlapping 

symptom patterns may be more closely related to 

functional gastrointestinal disturbances than to discrete 

structural lesions.

Among abnormal endoscopic findings, erosive gastritis was 

the most common lesion (23.8%), followed by nonerosive 

gastritis (15.0%). Duodenal ulcer and gastric ulcer were 

Table IV. Multinomial logistic regression analysis of predictors of dyspepsia subtypes(n=80)

Variable PDS vs EPS p-value Mixed vs EPS p-value

 OR (95% CI)  OR (95% CI) 

Age ≥34 years vs <34 years 1.07 (0.20–5.64) 0.941 0.45 (0.10–1.96) 0.289

Male sex vs female 0.33 (0.05–2.05) 0.234 0.73 (0.15–3.53) 0.694

Smoking (yes vs no) 0.87 (0.13–5.79) 0.882 1.58 (0.29–8.68) 0.598

BMI ≥25 kg/m² vs <25 kg/m² 0.71 (0.14–3.74) 0.690 1.10 (0.28–4.43) 0.889

Duration ≥12 months vs <12 months 3.18 (0.61–16.61) 0.170 9.04 (1.93–42.32) 0.005*

Normal endoscopy vs abnormal findings 2.12 (0.35–12.97) 0.414 17.00 (3.59–80.54) <0.001* 

Reference category: Epigastric Pain Syndrome (EPS), *statistical significance (p < 0.05). 

BMI= Body Mass Index, CI= Confidence Interval, EPS=Epigastric Pain Syndrome, OR=Odd ratio, PDS=Postprandial Distress Syndrome

Table IV displays the multinomial logistic regression analysis, which was performed using EPS as the reference category. 

'ere were no statistically significant associations between age, sex, smoking status, or BMI and either PDS or mixed 

dyspepsia (all p > 0.05). Symptom duration ≥12 months was significantly associated with mixed dyspepsia (OR 9.04; p = 

0.005), but not with PDS (p = 0.170). Normal endoscopy was also significantly associated with mixed dyspepsia (OR 

17.00; p < 0.001), while no significant association was observed for PDS (p = 0.414).
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identified in smaller proportions. Similar endoscopic 
profiles have been reported in studies from Cambodia and 
other Asian populations, where gastritis and peptic ulcer 
disease represented the most frequent abnormalities among 
chronic dyspepsia patients.¹⁵ Chronic H. pylori infection 
induces mucosal inflammation and epithelial injury, which 
may contribute to these findings.¹¹˒¹⁷

'e present study also demonstrated significant differences 
in symptom distribution between functional and organic 
dyspepsia. Epigastric pain, epigastric burning, postprandial 
fullness, and early satiety were all significantly more 
frequent in FD compared with OD. 'ese findings 
indicate that symptom severity and overlap may be more 
pronounced in functional disorders, potentially reflecting 
heightened visceral sensitivity and altered central pain 
processing.18,20 In contrast, bloating, belching, and nausea 
did not differ significantly between FD and OD, 
suggesting lower discriminatory value for these symptoms.

Another important observation was the significant 
association between age ≥34 years and organic dyspepsia. 
Older age has consistently been associated with increased 
prevalence of structural gastrointestinal pathology because 
of cumulative mucosal injury, prolonged H. pylori

exposure, and higher likelihood of chronic gastritis or ulcer 
disease. Smoking history was also significantly associated 
with organic dyspepsia. Smoking may impair gastric 
mucosal defense and potentiate inflammation, thereby 
increasing susceptibility to peptic ulceration.2¹

Multinomial logistic regression analysis demonstrated that 
symptom duration ≥12 months independently predicted 
mixed dyspepsia. Chronicity of symptoms may reflect 
persistent functional disturbances, prolonged inflammatory 
exposure, or recurrent symptom overlap. In addition, 
normal endoscopy/functional dyspepsia was strongly 
associated with mixed dyspepsia (OR 17.00; p<0.001), 
supporting the hypothesis that overlapping symptom 
phenotypes are predominantly functional in origin.

'e findings of this study have important clinical 
implications. In resource-limited settings such as 
Bangladesh, symptom-based assessment alone may not 
reliably predict endoscopic pathology among H. 

pylori–positive patients. Although mixed dyspepsia was 
commonly associated with functional disease, EPS and 
PDS subtypes demonstrated higher frequencies of organic 
lesions. 'erefore, integration of symptom profile with 
endoscopic evaluation may improve patient stratification 
and optimize use of diagnostic resources.

LIMITATION OF THE STUDY

'e study was conducted in a single tertiary care center 
with a relatively small sample size, which may limit 
generalizability. Histopathological correlation and 
longterm followup were not performed.

CONCLUSION

Mixed dyspepsia was the predominant symptom 
phenotype among H. pylori–positive adults without alarm 
features. Functional dyspepsia was slightly more common 
than organic dyspepsia and was strongly associated with 
overlapping symptom patterns and normal endoscopy. In 
contrast, EPS and PDS demonstrated a greater association 
with abnormal endoscopic findings. Age and smoking were 
significantly associated with organic dyspepsia, while 
prolonged symptom duration and normal endoscopy 
independently predicted mixed dyspepsia. 'ese findings 
support the importance of an integrated clinicoendoscopic 
approach for evaluation and stratification of dyspeptic 
patients in clinical practice.

ACKNOWLEDGMENT

'e authors thank all patients who participated in this 
study. We also acknowledge the support of the Department 
of Gastroenterology, Bangladesh Medical University.

Conflict of Interest: 'e authors declare no conflict of 
interest.

Funding: No external funding was received.

REFERENCES

1.  Harer KN, Hasler WL. Functional dyspepsia: a review 
of the symptoms, evaluation, and treatment options. 
Gastroenterol Hepatol (N Y). 2020;16(2):66–74.

2.  Chuah KH, Cheong SY, Lim SZ, Mahadeva S. 
Functional dyspepsia leads to more healthcare 
utilization in secondary care compared with other 
functional gastrointestinal disorders. J Dig Dis. 2022; 
23(2):111-117.

3.  Francis P, Zavala SR. Functional dyspepsia. In: 
StatPearls [Internet]. Treasure Island (FL): StatPearls 
Publishing; 2026. [Updated 2024 Jun 8]. Available 
from: https://www.ncbi.nlm.nih.gov/books/NBK 
554563/

4.  Miwa H, Ghoshal UC, Gonlachanvit S, Gwee KA, 
Ang TL, Chang FY, et al. Asian consensus report on 
functional dyspepsia. J Neurogastroenterol Motil. 
2012;18(2):150-168



 31

Bangladesh Med J. 2025 Sept; 54(3)

5.  Lee K, Kwon CI, Yeniova AÖ, Koyanagi A, Jacob L, 
Smith L, et al. Global prevalence of functional 
dyspepsia according to Rome criteria, 1990–2020: a 
systematic review and meta-analysis. Sci Rep. 
2024;14(1):4172.

6.  Drossman DA, Hasler WL. Rome IV—functional GI 
disorders: disorders of gut-brain interaction. 
Gastroenterology. 2016;150(6):1257–1261.

7.  Shin CM. Overlap between postprandial distress and 
epigastric pain syndromes in functional dyspepsia: its 
implications for research and clinical practice. J 
Neurogastroenterol Motil. 2013;19(3):409–411.

8.  Mao LQ, Wang SS, Zhou YL, Chen L, Yu LM, Li M, 
et al. Clinically significant endoscopic findings in 
patients of dyspepsia with no warning symptoms: a 
cross-sectional study. World J Clin Cases. 
2021;9(15):3597–3606.

9.  Jung HK, Kim SE, Shim KN, Jung SA. 'e role of 
Rome III criteria in the diagnosis of functional 
dyspepsia. Korean J Gastroenterol. 2012;59(4): 
275–281.

10.  Kharel S, Bist A, Shrestha S, Homagain S. 
Helicobacter pylori in healthy South Asians. JGH 
Open. 2020;4(6):1037–46. 

11.  Malfertheiner P, Camargo MC, El-Omar E, Liou JM, 
Peek R, Schulz C, et al. Helicobacter pylori infection. 
Nat Rev Dis Primers. 2023;9(1):19.

12.  Talley NJ, Hunt RH. What role does Helicobacter 
pylori play in dyspepsia and nonulcer dyspepsia? 
Arguments for and against H. Pylori being associated 
with dyspeptic symptoms. Gastroenterology. 
1997;113(6 Suppl):S67–77.

13.  Sarkar MAM, Arefin MS, Khan MMR, Saha M, Alam 
MR, Ghosh CK, et al. Demographic and clinical 
characteristics of functional dyspepsia and its subtypes 

in adult patients: an experience from a tertiary care 
centre in Bangladesh. Mymensingh Med J. 2024; 
33(2):426–32. 

14.  Rahman MM, Ghoshal UC, Kibria MG, Sultana N, 
Yusuf MA, Nahar S, et al. Functional dyspepsia, 
peptic ulcer, and Helicobacter pylori infection in a 
rural community of South Asia: an endoscopy-assisted 
household survey. Clin Transl Gastroenterol. 
2021;12(4):e00334. 

15. Oung B, Chea K, Oung C, Saurin JC, Ko CW. 
Endoscopic yield of chronic dyspepsia in outpatients: 
a single-center experience in Cambodia. JGH Open. 
2019;4(1):61–8. 

16. Wang L, Shi Y, Li Y, Wang X, Xu L, Zhang Y. 
Pathophysiological mechanisms of functional 
dyspepsia: a narrative review. Front Med (Lausanne). 
2025;12:1624242.

17. Kim SH. Gastritis: pathophysiology, diagnosis, and 
clinical implications. Korean J Helicobacter Up 
Gastrointest Res. 2026;26(1):8–14. 

18. Sgambato D, Capuano A, Sullo MG, Miranda A, 
Federico A, Romano M. Gut-brain axis in gastric 
mucosal damage and protection. Curr 
Neuropharmacol. 2016;14(8):959–66.

19. Mohammed M. Correlation of endoscopic findings 
with various Helicobacter pylori tests among 
dyspeptic patients. Int J Clin Med. 2014;5: 1180- 
1188.

20. Corsetti M, Fox M. 'e management of functional 
dyspepsia in clinical practice: what lessons can be 
learnt from recent literature? F1000Res. 2017;6:1778. 

21. Maity P, Biswas K, Roy S, Banerjee RK, 
Bandyopadhyay U. Smoking and the pathogenesis of 
gastroduodenal ulcer—recent mechanistic update. 
Mol Cell Biochem. 2003;253(1–2):329–338.



 32

Original Article

1. Dr. Shohely Parveen, Associate Professor, 
Department of Paediatrics, Bangladesh Medical 
University (BMU), Shahbag, Dhaka. Email: 
shohelypaediatrics@yahoo.com.

2. *Dr. ABM Safiullah, Associate Professor, 
Department of Gastroenterology, BMU, Shahbag, 
Dhaka. Email: gastroshafi67@gmail.com

3. Dr. Md Al Helal, DCH, Assistant Professor, 
Department of Paediatrics, BMU. 

4. Dr. Mohammad Asadur Rahman, Associate 
Professor, Department of Gastroenterology, BMU, 
Shahbag, Dhaka.

5. Dr. Mohammad Shoaib Chowdhury, Associate 
Professor, Department of Gastroenterology, BMU, 
Shahbag, Dhaka. 

6. Dr. Md. Fazlul Karim Chowdhury, Assistant 
Professor, Department of Gastroenterology, BMU, 
Shahbag, Dhaka. 

7. Dr. Md. Zahidur Rahman, Professor, Department of 
Gastroenterology, BMU, Shahbag, Dhaka. 

*For correspondence

 Coeliac Disease in Children with Hepatic Dysfunction: Clinical, Serological, and Histopathological 

Correlation in a Tertiary Care Hospital of Bangladesh

Parveen S1, *Safiullah ABM2, Helal MA3, Rahman MA4, Chowdhury MS5, Chowdhury MFK,6 Rahman MZ7

Abstract:

Coeliac disease (CD) is an immune-mediated enteropathy 

increasingly recognized with extraintestinal manifestations, 

including hepatic dysfunction. �is study aimed to determine 

the frequency of CD among children with hepatic dysfunction 

and to evaluate their demographic, clinical, biochemical, 

serological, endoscopic, and histopathological characteristics. 

�is cross-sectional study was conducted among children aged 

1–18 years presenting with persistent hepatic dysfunction after 

exclusion of established liver diseases. Of 67 eligible children, 

62 were finally included. All underwent serum IgA anti-tissue 

transglutaminase (anti-tTG) testing, and seropositive children 

subsequently underwent upper gastrointestinal endoscopy with 

duodenal biopsy. Histopathological grading was performed 

according to the Marsh classification. Statistical analyses 

included chi-square test, Fisher’s exact test, independent-s 

amples t-test, odds ratio (OR), 95% confidence interval (CI), 

and p-values. Among the 62 children, 22 (35.5%) were 

anti-tTG positive, while biopsy findings compatible with CD 

were identified in 19 seropositive children, representing 

30.6% of the total study population. �e mean age of 

seropositive children was 10.30 ± 4.10 years; 68.2% were 

male, 81.8% were urban residents, and 63.6% belonged to 
middle-income families. Chronic diarrhea was present in all 
children, whereas abdominal distension was significantly more 
common among seropositive cases (p=0.002). Failure to 
thrive, anorexia, pallor, and muscle wasting were more 
frequent among seropositive children. Mean haemoglobin level 
was significantly lower in seropositive children (p<0.001), 
confirming anaemia as a major extraintestinal manifestation. 
Raised serum glutamic-pyruvic transaminase (SGPT) was 
observed in 72.7% of seropositive children, with significantly 
higher mean SGPT levels compared with seronegative children 
(p=0.024), supporting the association between CD and 
hepatic dysfunction. Endoscopic abnormalities included 
scalloping of mucosal folds (36.4%), loss of duodenal folds 
(13.6%), and mosaic mucosal appearance (4.5%), although 
45.5% had normal endoscopic appearances. Histopathology 
revealed Marsh 3a lesions in 63.2%, Marsh 3b in 21.1%, 
and Marsh 3c in 15.8% of biopsy-compatible cases. 
Increasing Marsh severity was associated with lower 
haemoglobin and albumin levels and higher bilirubin, 
SGPT, and INR values. More than one-third of children with 
hepatic dysfunction were anti-tTG positive, and most 
seropositive children had biopsy-compatible CD. Routine 
serological screening may help identify a treatable cause of 
paediatric hepatic dysfunction.

Keywords: Coeliac disease, hepatic dysfunction, tissue 
transglutaminase, distal part of duodenum

INTRODUCTION

Coeliac disease (CD) is a chronic immune-mediated 
systemic disorder triggered by dietary gluten in genetically 
susceptible individuals and characterized by small 
intestinal mucosal inflammation, crypt hyperplasia, and 
villous atrophy.¹˒² Although once considered primarily a 
gastrointestinal disease of infancy, CD is now recognized as 
a multisystem disorder with diverse intestinal and 
extraintestinal manifestations occurring at any age.³˒⁴ 
Global epidemiological studies estimate the pooled 
prevalence of CD to be approximately 1%, with rising 
detection rates in both developed and developing 
countries.⁵˒⁶ In South Asia, including Bangladesh, 
increasing awareness and wider availability of serological 
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testing have contributed to improved recognition of 
pediatric CD.⁷˒⁸

*e clinical presentation of CD has evolved considerably 
over recent decades. Classical manifestations such as 
chronic diarrhea, abdominal distension, weight loss, and 
failure to thrive are now less common, whereas non- 
classical and extraintestinal presentations are increasingly 
encountered.⁹˒¹⁰ *ese include iron deficiency anemia, 
short stature, delayed puberty, metabolic bone disease, 
neurological disorders, endocrine abnormalities, and 
hepatobiliary involvement.¹¹˒¹² Hepatic dysfunction is an 
important extraintestinal manifestation and may 
occasionally represent the sole clinical presentation of 
CD.¹³

Liver involvement associated with CD ranges from isolated 
asymptomatic elevation of liver enzymes to chronic liver 
disease and autoimmune hepatobiliary disorders.¹⁴˒¹⁵ Mild 
hypertransaminasaemia, often termed “hepatitis,” is the 
most frequently reported hepatic abnormality and may 
normalize following institution of a gluten-free diet.¹⁶˒¹⁷ 
*e mechanisms underlying hepatic injury are not fully 
understood but are thought to involve increased intestinal 
permeability, immune-mediated hepatocellular injury, 
chronic systemic inflammation, nutritional deficiencies, 
and autoimmune processes.¹⁸˒¹⁹ Enhanced intestinal 
permeability may facilitate translocation of toxins, 
antigens, and inflammatory mediators into the portal 
circulation, contributing to hepatic inflammation and 
injury.²⁰

Several studies have demonstrated significant associations 
between CD and autoimmune liver diseases, including 
autoimmune hepatitis, primary sclerosing cholangitis, and 
autoimmune cholangitis.²¹˒²² CD has also been identified 
in children with cryptogenic liver disease, nonalcoholic 
fatty liver disease, and advanced chronic liver disease.²³˒²⁴ 
Conversely, the prevalence of CD among children with 
unexplained hepatic dysfunction is substantially higher 
than that in the general population.²⁵˒²⁶ Early recognition 
is therefore clinically important because prompt initiation 
of a gluten-free diet may lead to normalization of liver 
enzymes, improvement in nutritional status, prevention of 
complications, & avoidance of unnecessary investigations.²⁷˒²⁸

Diagnosis of CD is based on clinical suspicion, serological 
testing, and histopathological confirmation. Measurement 
of immunoglobulin A (IgA) anti-tissue transglutaminase 
antibody (anti-tTG) is the preferred initial screening test 
because of its high sensitivity and specificity.²⁹˒³⁰ Upper 
gastrointestinal endoscopy with duodenal biopsy remains 
the standard confirmatory investigation, particularly in 

atypical cases.³¹ Histological changes are graded using the 
modified Marsh classification according to the degree of 
intraepithelial lymphocytosis, crypt hyperplasia, and villous 
atrophy.³² Current ESPGHAN guidelines recommend 
targeted screening for CD among high-risk groups, 
including children with unexplained hepatic dysfunction.³³

Despite increasing recognition, CD remains under- 
diagnosed in many developing countries because of limited 
awareness and restricted access to diagnostic facilities. Data 
regarding the frequency and clinicopathological 
characteristics of CD among Bangladeshi children with 
hepatic dysfunction are still limited. *erefore, this study 
was undertaken to determine the frequency of CD among 
children presenting with hepatic dysfunction and to 
evaluate their clinical, serological, and histopathological 
characteristics.

MATERIALS AND METHODS

*is cross-sectional study was conducted in the 
Department of Pediatrics in collaboration with the 
Department of Gastroenterology and Hepatology, 
Bangladesh Medical University, Dhaka, Bangladesh, over 
18 months from January 2022 to June 2023. *e study 
aimed to determine the frequency of CD among children 
presenting with hepatic dysfunction and to evaluate their 
clinical, serological, and histopathological characteristics.

Children aged 1–18 years with hepatic dysfunction were 
enrolled consecutively using a non-probability consecutive 
sampling technique. Hepatic dysfunction was defined as 
persistent elevation of serum alanine aminotransferase 
(ALT) and/or aspartate aminotransferase (AST) levels 
above the upper normal limit for more than three months, 
with or without clinical evidence of liver involvement. 
Initially, 67 eligible children were assessed; 3 were excluded 
because of contraindications to upper gastrointestinal 
endoscopy, and 2 declined consent for biopsy. Finally, 62 
children were included in the analysis.

Children with known chronic liver disease of established 
etiology, including viral hepatitis, Wilson disease, autoimmune 
hepatitis, metabolic liver disorders, drug-induced liver injury, 
congestive hepatopathy, malignancy, previously diagnosed 
disease, or those already on a gluten-free diet were excluded.

A detailed history and physical examination were 
performed using a predesigned semi-structured questionnaire.
Demographic characteristics, presenting complaints, bowel 
habits, abdominal symptoms, jaundice, anorexia, weight 
loss, growth failure, family history, and associated 
autoimmune conditions were recorded. Anthropometric 
measurements and clinical examination for hepatomegaly, 
splenomegaly, ascites, edema, pallor, and signs of chronic 
liver disease were conducted.
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Baseline investigations included complete blood count, 
erythrocyte sedimentation rate, serum bilirubin, ALT, AST, 
alkaline phosphatase, serum albumin, prothrombin time, and 
international normalized ratio. Additional investigations, 
such as viral markers, serum ceruloplasmin, autoimmune 
markers, slit-lamp examination for Kayser–Fleischer rings, 
and abdominal ultrasonography were performed where 
indicated to exclude other causes of hepatic dysfunction.

All enrolled children underwent serological screening for 
disease by measurement of serum immunoglobulin A (IgA) 
anti-tissue transglutaminase antibody (anti-tTG) using 
enzyme-linked immunosorbent assay (ELISA). Anti-tTG 
IgA levels >10 U/mL were considered positive. Total serum 
IgA was measured in selected clinically suspected cases with 
negative anti-tTG results to exclude selective IgA deficiency.

Children with positive anti-tTG serology underwent upper 
gastrointestinal endoscopy under appropriate sedation 
after obtaining written informed consent. At least four 
biopsy samples were obtained from the second part of the 
duodenum and one from the duodenal bulb. Specimens 
were fixed in 10% buffered formalin and examined 
histopathologically by experienced histopathologists 
blinded to serological findings. Histological grading was 
performed according to the modified Marsh classification 
system. Marsh grade I or higher lesions with positive 
serology were considered compatible with disease.

Data were analyzed using Statistical Package for the Social 
Sciences (SPSS) version 26.0. Quantitative variables were 
expressed as mean ± standard deviation or median with 
interquartile range, while qualitative variables were expressed as 
frequency and percentage. Group comparisons were performed 
using an independent sample t-test, Mann–Whitney U test, 

Chi-square test, or Fisher’s exact test as appropriate. A p-value 
<0.05 was considered statistically significant.

Ethical approval was obtained from the Institutional Review 
Board of Bangladesh Medical University. Written informed 
consent was obtained from parents or legal guardians, and 
confidentiality was maintained throughout the study.

RESULTS

*e demographic characteristics of the 62 children involved in 
the study are summarized through variables, age group, mean 
age, sex, residence, socioeconomic status, and family history 
of disease. *e data were directly extracted from the RCT 
study dataset. *e mean age, along with the standard 
deviation [SD], was 9.4 ± 3.8 years. *e age distribution 
showed that 30.7% of the children were in <5 - 9 years, 45.2% 
in the 10 - 14 years, and 24.2% were in the 15- 18 years age 
group. Males comprised 69.4% of the sample, and the 
male-to-female ratio was 2.26:1. Children residing in urban 
areas was 82.3%, whereas, according to their socioeconomic 
status, 27.4% was in the low-income group, 58.1% in the 
middle-income, and 14.5% in the high-income group. 
Notably, none of the children had a family history of disease.

Figure 1 illustrates the diagram of the study flow and 
seropositive subgroup analysis. A total of 67 children with 
hepatic dysfunction were initially evaluated for eligibility 
throughout the study period. Among these, 3 children 
were excluded due to contraindications for upper 
gastrointestinal endoscopy, while 2 opted out of consent 
for endoscopic biopsy. Ultimately, 62 children were 
included in the final analysis and were screened for IgA 
anti-tissue transglutaminase (anti-tTG). Anti-tTG positive 
was found in 22 children (35.5%) and negative in 40 
(64.5%). Of the 22 seropositive children who later 

Children assessed for eligibility (n=67)

Excluded before final analysis (n=5)

Contraindication to endoscopy (n=3)

Refused consent for biopsy (n=2)

Children included in the final analysis

for IgA anti-tTG (n=62)

anti-tTG positive

(n=22; 35.5%)

anti-tTG negative

(n=40; 64.5%)

Duodenal biopsy done

Confirmed CD (n=19)

86.4% of seropositive Normal Histology (n=3) 13.6% of seropositive

Figure 1: Diagram of Study Flow and Seropositive Subgroup Analysis 
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underwent duodenal biopsy, histologically confirmed 
disease (CD) was identified in 19 (86.3%) cases, with 
normal histology observed in 3 (13.7%) instances.

Table I details the demographic characteristics of seropositive 

children. *e mean age (mean ± SD) of the children was 

10.30 ± 4.10 years; 50.0% of seropositive children belonged 

to the 10-14 years age group (50.0%), followed by 5-9 years 

(22.7%). Male children constituted 68.2% of the 

seropositive group. Urban residents were 18 (81.8%), and 14 

(63.6%) from middle-income households, followed by 6 

(27.3%) from low-income households. Family history of 

disease was absent in all anti-tTG-positive children.

Table I: Demographic characteristics of seropositive 

children (n=22)

Variable n (%)

Age group, years

<5 2 (9.1)

5-9 5 (22.7)

10-14 11 (50.0)

15-18 4 (18.2)

Age, mean ± SD 10.30 ± 4.10

Sex

Male 15 (68.2)

Female 7 (31.8)

Residence

Urban 18 (81.8)

Rural 4 (18.2)

Socioeconomic status

Low 6 (27.3)

Middle 14 (63.6)

High 2 (9.1)

Family history of disease Table II shows the comparison 
of the mean age between seropositive and seronegative 
children. *e mean difference between the anti- 
tTG-positive and negative children was calculated using an 
independent-sample t-test, revealing a statistically 
significant difference (p < 0.05). *e 95% confidence 
interval (CI) for the mean difference was estimated using 
pooled variance.

Table II: Comparison of Mean Age between 
Seropositive and Seronegative Children (n=62)

Group Mean Mean   95% p- 

 Age ± SD Difference CI value

 (years)   

Positive (n=22) 10.3 ± 4.1 3.8 years 1.2-6.4 <0.05

Negative (n=40) 6.5 ± 4.5 — — —

!e 95% confidence interval (CI) for the mean difference 
was estimated using pooled variance.

Table III shows the association of clinical symptoms with 

anti‑tTG seropositivity. Chronic diarrhea was present in all 

children (100%), and abdominal pain/discomfort had a 

higher prevalence (36.4% vs. 42.5%) in both seropositive 

and seronegative groups, though this was not statistically 

significant at p < 0.05. *e prevalence of abdominal 

distension (38.1% vs. 5.1%) was also significantly higher 

in seropositive cases (p = 0.002). Other symptoms, such as 

failure to thrive (31.8%), anorexia (22.7%), and fever 

(22.7%), were more prevalent in the seropositive group, 

while fatigue (18.2% vs. 17.5%) was almost similar across 

both groups. Short stature, vomiting, and weight loss were 

almost equally distributed at a lower rate across the groups, 

but muscle wasting was not detected in the seronegative 

group.

Table III: Association of Clinical Symptoms with Anti‑tTG Seropositivity (n=62)

Clinical symptom Seropositive (%) Seronegative (%) Fisher's exact p

Chronic diarrhea 100.0% 100.0% 1.000

Abdominal pain/discomfort 36.4% 42.5% 0.788

Anorexia 22.7% 5.0% 0.086

Fatigue 18.2% 17.5% 1.000

Short stature 9.1% 7.7% 1.000

Muscle wasting 4.5% 0.0% 0.355

Failure to thrive 31.8% 10.3% 0.079

Fever 22.7% 10.0% 0.259

Vomiting 9.1% 10.0% 1.000

Abdominal distension 38.1% 5.1% 0.002

Weight loss 4.5% 5.0% 1.000

Fisher’s exact test was applied for small cell counts; p‑values are exact. Statistically significant differences = p < 0.05.
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Table V contains the clinical and endoscopic profile of 
anti-tTG-positive children. Among the 22 anti-tTG-positive 
children, the hepatic or biochemical presentations recorded 
were raised SGPT, hypo- albuminaemia, coagulopathy, and 
hyperbilirubinaemia. Endoscopy was normal in 10 children 
(45.5%); abnormal endoscopic findings comprised mosaic 
duodenal mucosa in 1 (4.5%), scalloping of mucosal folds in 
8 (36.4%), and loss of duodenal folds in 3 (13.6%).

positive children. Of the 22 seropositive children who 
underwent histopathological evaluation, 19 demonstrated 
biopsy features compatible with disease. Marsh type 3a was 
the most frequent histological pattern (63.16%), followed 
by Marsh type 3b (21.05%) and Marsh type 3c (15.79%). 
Conversely, 3 seropositive children had normal histology.

Table IV presents the comparison of mean levels of laboratory parameters between seropositive and seronegative children. 
*e mean haemoglobin level was significantly lower in seropositive children (p < 0.001). SGPT was significantly higher in 
seropositive children (p = 0.024). Bilirubin, INR, and Albumin showed mild differences but were not statistically significant.

Table IV: Comparison of Mean Levels of Laboratory Parameters by AntitTG Status (n=62)

Parameter AntitTG  AntitTG Mean   95%  p
 Positive (n=22) Negative (n=40) Difference CI value

Haemoglobin (g/dL) 9.6 ± 1.14 11.7 ± 1.47 −2.1 −2.77 to −1.43 < 0.001

Bilirubin (mg/dL) 1.3 ± 0.7 1.1 ± 0.5 +0.2 −0.1 to +0.5 0.18

SGPT (U/L) 84.2 ± 28.6 68.5 ± 25.1 +15.7 +2.1 to +29.3 0.024

INR 1.2 ± 0.3 1.1 ± 0.2 +0.1 −0.02 to +0.22 0.09

Albumin (g/dL) 3.8 ± 0.5 4.0 ± 0.4 −0.2 −0.5 to +0.1 0.12

Independent sample t‑tests were applied; values are expressed as mean ± SD. Confidence intervals (CI) are shown for mean 
differences. Statistically significant differences = p < 0.05. INR =International Normalized Ratio.

Table VI: Trends and Implications of Laboratory Parameters of Seropositive Children by Marsh Classification (n = 19)

Parameter Trend Across Marsh Grades (Mean Level±SD) Clinical Consequence

Hb ↓ 3a (9.7±1.1) →3b (9.3±1.0) →3c (8.8±0.9) Progressive anemia due to malabsorption

Bilirubin ↑ 3a (1.2±0.6) →3b (1.4±0.7) →3c (1.6±0.8) Worsening hepatic dysfunction

SGPT ↑ 3a (82.5±27.8) →3b (88.2±30.5) →3c (94.6±32.1) Increased hepatocellular injury

INR ↑ 3a (1.1 ± 0.2) →3b (1.2 ± 0.3) →3c (1.3 ± 0.3) Reduced hepatic synthetic capacity

Albumin ↓ 3a (3.9 ± 0.4) →3b (3.7 ± 0.5) →3c (3.5 ± 0.6) Nutritional compromise and chronic inflammation

Abbreviations: SGPT, serum glutamic-pyruvic transaminase.
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Figure 2: Marsh Classification in children compatible 
with biopsy (n = 19)

Marsh classification (n=19)

Number of children

12 (63.2%)

4 (21.1%)
3 (15.8%)

3a 3b 3c

Table V: Clinical and Endoscopic Profile of Anti- 
tTG-positive Children (n=22)

Finding n (%)

Clinical Findings

Raised SGPT 16 (72.7)

Hypoalbuminaemia 1 (4.5)

Coagulopathy 1 (4.5)

Hyperbilirubinaemia 4 (18.2)

Endoscopic Findings

Normal endoscopic appearance 10 (45.5)

Mosaic duodenal mucosa 1 (4.5)

Scalloping of mucosal folds 8 (36.4)

Loss of duodenal folds 3 (13.6)

Figure 2 displays the distribution of biopsy findings according
to the modified Marsh classification among anti-tTG 

Table VI demonstrates the laboratory trends among 
seropositive children according to Marsh classification. 
Mean haemoglobin and albumin levels progressively 
decreased from Marsh 3a to Marsh 3c, whereas bilirubin, 
SGPT, and INR values increased with higher Marsh grades.



 37

Bangladesh Med J. 2025 Sept; 54(3)

DISCISSION

*is study demonstrated a substantial burden of CD 

among children presenting with hepatic dysfunction at a 

tertiary-care referral centre in Bangladesh. Among 62 
enrolled children, 22 were seropositive for anti-tTG IgA, 
yielding a seropositivity rate of 35.5%. Histopathological 
changes compatible with disease were identified in 19 of 
the 22 seropositive children (86.4%), representing 30.6% 
of all screened participants. Similar associations between 
CD and cryptogenic liver dysfunction, hyper- 
transaminasaemia, and autoimmune hepatobiliary 
disorders have been reported previously.¹⁻³˒¹¹⁻¹⁵

*e prevalence observed in this study was considerably 
higher than that reported in general paediatric 
populations, which is expected because only children with 
hepatic dysfunction were included. Global studies estimate 
the prevalence of the CD at approximately 1% in the 
general population, with higher rates among selected risk 
groups.⁴⁻⁶ Asian and South Asian studies have similarly 
highlighted increasing recognition of atypical and 
extraintestinal presentations of CD.⁷⁻⁹ *e present 
findings therefore support targeted screening among 
children with unexplained hepatic dysfunction. Raised 
SGPT was observed in 72.7% of seropositive children, 
supporting the concept of “ hepatitis,” which may improve 
following gluten withdrawal.¹⁵⁻¹⁷

*e demographic profile showed that seropositive children 
had a significantly higher mean age than seronegative 
children (10.30 ± 4.10 years versus a lower mean age in the 

seronegative group), with half belonging to the 10–14-year 
age group. *is suggests delayed diagnosis in Bangladeshi 
children compared with Western populations, where 
diagnosis often occurs before 2 years of age.²³ Comparable 
South Asian studies have reported diagnosis at older ages 
ranging from 6.3 to 8.6 years.¹² Male predominance 
(68.2%) was observed, alongside predominance of urban 
residence (81.8%) and middle-income socioeconomic 
status (63.6%). Although CD is generally reported more 
commonly in females, similar variations in sex distribution 
have been described in hospital-based regional 
cohorts.⁸˒¹⁰˒¹¹

Regarding clinical manifestations, chronic diarrhea was 
present in all children irrespective of serological status, 
indicating that it was a common symptom among 
children with hepatic dysfunction overall. However, 
abdominal distension was significantly more common in 
seropositive children (p=0.002), suggesting greater 
diagnostic relevance. Failure to thrive, anorexia, pallor, 
and muscle wasting were also more frequent among 
seropositive children. Similar observations have been 
reported in South Asian studies where abdominal 
distension and growth failure were strongly associated 
with paediatric CD.¹²˒²¹ European studies have 
additionally demonstrated a shift toward atypical 
manifestations such as anaemia, anorexia, and fatigue.⁹˒¹⁰ 
*e presence of muscle wasting exclusively among 
seropositive children may indicate more advanced 
malabsorption and nutritional compromise.

Figure 3 shows the distribution of haemoglobin, SGPT, and albumin levels according to Marsh classification among 
biopsy-compatible cases. Progressive reduction in haemoglobin and albumin levels and elevation of SGPT were observed 
with increasing histological severity. *ese box plots serve as a visual complement to Table VI.

!ese box plots are intended to visually enhance the information presented in Table VI.

Abbreviations: SGPT, serum glutamic-pyruvic transaminase.

Figure 3: Boxplots of Haemoglobin, SGPT, and Albumin Levels Across Marsh Grades in Seropositive Children (n=19)
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Anaemia emerged as a major associated finding. Mean 
haemoglobin was significantly lower among seropositive 
children (p<0.001), supporting previous evidence that iron 
deficiency anaemia is a common extraintestinal 
manifestation of CD due to impaired proximal intestinal 
absorption.¹¹˒²² Liver enzyme abnormalities were also 
prominent. SGPT levels were significantly higher among 
seropositive children (p=0.024), consistent with earlier 
studies describing mild-to-moderate hyper- 
transaminasaemia in untreated CD.¹⁴⁻¹⁶ Other 
biochemical parameters, including bilirubin, INR, and 
albumin, showed non-significant differences. European 
and South Asian studies have similarly identified elevated 
liver enzymes and anaemia as common abnormalities in 
atypical paediatric CD.¹²˒¹³˒¹⁵˒²¹

Endoscopic findings among seropositive children included 
scalloping of duodenal folds, loss of folds, and mosaic 
mucosal appearance. However, nearly half of the 
seropositive children demonstrated normal endoscopic 
appearances, emphasizing that normal endoscopy does not 
exclude CD. Previous studies likewise reported subtle or 
absent macroscopic abnormalities despite significant 
histological injury.¹⁷⁻²⁰ *erefore, duodenal biopsy 
remains essential in suspected cases even when endoscopic 
findings appear normal.

Histopathological evaluation showed Marsh 3a lesions as 
the most frequent abnormality (63.2%), followed by 
Marsh 3b (21.1%) and Marsh 3c (15.8%). Similar 
predominance of Marsh 3a lesions has been reported in 
paediatric cohorts.²⁸⁻³² *ree anti-tTG-positive children 
demonstrated normal histology, possibly reflecting 
potential disease, patchy mucosal involvement, or 
early-stage disease.²⁴˒²⁶˒³⁰ Such children require close 
follow-up because serological positivity may precede overt 
villous atrophy.

Another important observation was the progressive 
deterioration of laboratory parameters with increasing 
Marsh severity. Children with Marsh 3c lesions had lower 
haemoglobin and albumin levels, together with higher 
bilirubin, SGPT, and INR values, compared with those with 
Marsh 3a lesions. Boxplot analyses similarly demonstrated 
declining haemoglobin and albumin and rising SGPT levels 
with increasing histological severity. South Asian cohorts 
similarly describe progressive biochemical derangements 
with higher Marsh grades, linking anaemia and 
hypoalbuminaemia to malabsorption and chronic 
inflammation¹²˒²¹. *e incremental rise in INR and 
bilirubin in our cohort parallels reports of impaired hepatic 
synthetic capacity in advanced CD, though these changes 
are less consistent across studies¹³˒¹⁵. *ese findings suggest 
that greater intestinal mucosal injury may correlate with 

worsening nutritional status and hepatic dysfunction, 
strengthening the biological plausibility of the association 
between CD severity and liver involvement. 

LIMITATIONS
It was a single-centre descriptive cross-sectional study 
conducted at a tertiary-care hospital, which may limit 
generalizability to the wider paediatric population of 
Bangladesh. *e sample size was relatively modest, and 
selection bias may have occurred because children 
attending tertiary centres often represent more severe or 
persistent cases.

CONCLUSIONS

In this study, anti-tTG seropositivity was identified in 
35.5% of screened children, while biopsy-compatible CD 
was confirmed in 30.6%. Seropositive children 
demonstrated significantly lower haemoglobin levels and 
frequent liver enzyme abnormalities, while laboratory 
derangements intensified with increasing Marsh severity. 
Normal endoscopic appearance did not exclude 
histopathological CD, emphasising the importance of 
biopsy confirmation. Routine anti-tTG screening should 
therefore be considered in children with persistent 
unexplained hepatic dysfunction, irrespective of sex or 
classic gastrointestinal symptoms.
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Abstract

Despite legal restrictions on early marriage, teenage pregnancy 

remains highly prevalent in Bangladesh and is associated with 

adverse maternal and neonatal outcomes. Low birth weight 

(LBW) and preterm birth are major contributors to neonatal 

morbidity and mortality. �is study aimed to determine the 

proportion of preterm delivery and LBW among teenage mothers 

and to describe associated sociodemographic and obstetric 

factors. �is cross-sectional study was conducted from June 2021 

to March 2024 in the Department of Obstetrics and Gynecology 

at Dhaka Medical College Hospital. A total of 85 pregnant 

adolescents aged 16–19 years were enrolled using predefined 

criteria. Data were collected using a semi-structured 

questionnaire that covered sociodemographic characteristics, 

reproductive history, obstetric complications, and neonatal 

outcomes. Preterm birth was defined as delivery before 37 

completed weeks, and LBW as birth weight <2.5 kg. �e mean 

age of participants was 18.38 ± 0.64 years, with more than half 

aged ≤18 years. �e majority resided in rural areas (92.9%), 

and 41.2% had discontinued formal education, indicating 

notable socioeconomic vulnerability. Early marriage and low 

socioeconomic status were common, with the majority belonging 

to lower-income households and being economically dependent. 

Oligohydramnios was the most frequent obstetric complication 

(10.6%), followed by other conditions, including 

pregnancy-induced hypertension and reduced fetal movements. 

Live births accounted for 88.2% of outcomes. LBW was 

observed in 24.0% of neonates, while preterm delivery occurred 

in 10.7% of cases. Cesarean section was the predominant mode 

of delivery (62.7%), reflecting the high-risk nature of adolescent 

pregnancies. Teenage pregnancy in Bangladesh is associated with 

a considerable burden of adverse neonatal outcomes, particularly 

LBW and preterm birth, alongside high rates of obstetric 

complications and cesarean delivery. �ese findings highlight the 

need for strengthening adolescent-friendly reproductive health 

services, improving access to timely and adequate antenatal care, 

and addressing underlying socioeconomic determinants to reduce 

risks in this vulnerable population.

Keywords: Teenage pregnancy, low birth weight, preterm 

birth, adolescent, Bangladesh, cesarean section

INTRODUCTION

Teenage pregnancy, defined as conception between ages 

13-19 years, remains a global health challenge with 

profound implications for maternal and neonatal 

outcomes.¹² Adolescence is a transitional stage marked by 

biological, psychological, and social changes requiring 

specialized healthcare³⁷. Globally, approximately 21 

million pregnancies and 12 million live births occur 

annually among girls aged 15-19 years, disproportionately 

concentrated in low- and middle-income countries²,⁴,⁵. 

Bangladesh, with one of the world’s highest adolescent 

birth rates, exemplifies this burden.¹

In Bangladesh, marriage before the age of eighteen years is 

legally prohibited.¹⁹ Despite this, early marriage persists 

due to multiple factors, including educational status, 

occupation, religious influences, geographic location, 

family pressure, dowry practices, social norms, poverty, and 

concerns related to safety and security.20-23 National survey 

data indicate that adolescent childbearing prevalence was 

30.8% in BDHS 2014 and 27.6% in BDHS 2017–18, 

suggesting that nearly one in four women gives birth 

during adolescence.²⁴ Adolescent pregnancy is associated 

with adverse maternal and neonatal outcomes.³

Adolescent pregnancy is considered high-risk due to 

increased maternal complications such as obstructed labor, 

hypertensive disorders, anemia, postpartum hemorrhage, 

and higher rates of cesarean delivery⁷,¹². Neonatal risks 

include low birth weight (LBW) and preterm birth, both of 

which are major contributors to neonatal morbidity and 

mortality.¹⁴, ¹⁵ LBW infants (<2500 g) are more vulnerable 
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to infections and long-term developmental impairments,¹⁵ 

while preterm neonates (<37 completed weeks of 

gestation) often require specialized neonatal care.¹⁴

Socioeconomic disadvantage further compounds these 
risks. In the present study, more than half of the 
participants reported a monthly household income of 
<30,000 BDT, and 41.2% had discontinued formal 
education. Limited contraceptive use (74.1% non-users) 

and a considerable proportion of unplanned pregnancies 

(21.2%) reflect gaps in reproductive health awareness and 

service utilization. @ese findings are consistent with the 

targets of Sustainable Development Goal (SDG) 3.7, 

which emphasizes universal access to sexual and 

reproductive healthcare services.¹⁶

Previous studies from Bangladesh,²⁵ Iran,²⁶ Malaysia,²⁷ 

and Cameroon²⁸ have consistently reported adverse 

pregnancy outcomes among adolescent mothers, including 

LBW, preterm birth, and obstetric complications. 

Systematic reviews and meta-analyses further indicate that 

adolescent mothers have a significantly higher prevalence 

of LBW and an increased risk of preterm delivery 

compared to adult mothers.³³, ³⁴ Several biological and 

social determinants contribute to these outcomes, 

including physiological immaturity,³⁵ inadequate 

maternal nutrition,³⁶ psychosocial stress,³⁹ and 

insufficient antenatal care utilization.³⁸

Given the persistently high adolescent birth rate in 

Bangladesh and the relative scarcity of hospital-based 

clinical data, this study aimed to determine the proportion 

of low birth weight and preterm delivery among teenage 

mothers, and to examine their association with key 

sociodemographic and obstetric factors.

MATERIALS AND METHODS

@is study was a hospital-based cross-sectional 

investigation carried out from June 2021 to March 2024 

within the Department of Obstetrics and Gynecology at 

Dhaka Medical College Hospital in Bangladesh. A total of 

85 pregnant women, either admitted for delivery or 

attending antenatal care at the study location, were selected 

based on the selection criteria. @e study included 

pregnant women aged between 16 and 19 years who 

consented to participate. Exclusions were made for patients 

with twin pregnancies, those with known medical or 

surgical issues before pregnancy, and individuals with 

incomplete medical records. A pre-designed structured 

questionnaire was utilized to gather data from the 

participants. Information regarding sociodemographic and 
economic characteristics (age, residence, educational level, 
and economic status) as well as clinical data, including 
maternal outcomes such as mode of delivery (normal 
vaginal and C-section), abortion, and intrauterine death 
(IUD), was documented. Obstetrical complications, 
including postpartum hemorrhage (PPH), pre-eclampsia, 
and premature rupture of membranes (PROM), were also 
recorded. Fetal outcomes such as birth weight (low birth 
weight and normal), maturity (preterm and term), sex of 
the baby, and fetal distress were noted. Preterm delivery 
was defined as deliveries occurring before 37 weeks of 
gestation, while low birth weight was classified as a weight 
below 2.5 kilograms at birth. Ethical approval for the study 
was granted by the ethical review committee of Dhaka 
Medical College, and informed written consent was 
obtained from all participants.

Statistical analysis: @e data analysis was performed using the 
Statistical Package for the Social Sciences (SPSS). Continuous 
variables were summarized as mean ± standard deviation (SD), 
while categorical variables (preterm delivery, low birth weight) 
were presented as frequency (n) and percentage.

RESULTS

Table I shows the demographic and economic distribution 
of participants; specifically, 46 (54.1%) were aged 18 years 
or younger, while 39 (45.9%) were older than 18 years. 
Additionally, 79 (92.9%) lived in rural areas, and 41.2% 
were school dropouts. In terms of family income, 46 
(54.1%) of the participants reported a monthly household 
income of less than 30,000 BDT, whereas 39 (45.9%) had 
an income of 30,000 BDT or more.

Table I: Distribution of the participants according to 

demographic and economic profile (N=85)

Demographic profile                   Frequency Percentage

Age (years) ≤18 years 46 54.1

 >18 years 39 45.9

 Mean ± SD             18.38 ± 0.64

Residence Urban 6 7.1

 Rural 79 92.9

Dropout  Yes 35 41.2

from school  No 50 58.8

Family income < 30000 BDT 46 54.1

 ≥ 30000 BDT 39 45.9 

Data presented as frequency (%)

Table II details the distribution of participants according to 
their reproductive and contraceptive backgrounds; 68 
(80.0%) participants entered marriage at the age of 19, 
whereas 17 (20.0%) did so prior to 19 years. Concerning 
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menarche, 65 (76.5%) participants reached it at 15 years or 
later, while 20 (23.5%) did so before the age of 15. 
Moreover, 22 (25.9%) had utilized contraceptives prior to 
conception, compared to 63 (74.1%) who had not. A total 
of 67 (78.8%) participants reported their pregnancies as 
planned, while 18 (21.2%) were categorized as unplanned.

Table II: Distribution of the participants according to 
reproductive and contraceptive history (N=85)

Reproductive and  Frequency Percentage (%)

contraceptive history

Age at marriage (years) 

 <19 years 17 20.0

 19 years  68 80.0

Age of menarche

  <15 years 20 23.5

 ≥ 15 years  65 76.5

Use of a contraceptive before conception 

 Yes 22 25.9

 No 63 74.1

Planned pregnancy 

 Yes 67 78.8

 No 18 21.2

Table III contains the distribution of the participants 
according to maternal and fetal complications.  Oligohy- 
dramnios was identified in 9 (10.6%) of participants, 
followed by reduced fetal movements in 6 (7.1%). 
Pregnancy-induced hypertension, intra-uterine growth 
restriction, and perineal tear were each observed in 2 
(2.4%) participants. Other complications, including 
polyhydramnios, fetal distress, postpartum hemorrhage, 
prolonged labor, and premature rupture of membranes, 
were each reported in 1 (1.2%) of participants.

Table III: Distribution of the participants according to 

maternal and fetal complications (multiple responses)

Maternal complication Frequency Percentage

Oligohydramnios 9 10.6

Polyhydramnios 1 1.2

Fetal distress 1 1.2

Intra-uterine growth restriction 2 2.4

Less fetal movement 6 7.1

Pregnancy-induced hypertension 2 2.4

Postpartum hemorrhage 1 1.2

Prolonged labor 1 1.2

Premature rupture of the membrane 1 1.2

Perineal tear 2 2.4

Table IV provides an outline of the obstetric outcomes 

among the study participants; with respect to obstetric 

outcomes, 75 (88.2%) were live births, followed by 6 

(7.1%) abortions, 3 (3.5%) intrauterine fetal death, and 1 

(1.2%) molar pregnancy.

Table IV: Obstetric outcomes of the study participants 

(N=85)

Obstetric outcome Frequency  Percentage

Abortion 6 7.1

Intrauterine death 3 3.5

Molar pregnancy 1 1.2

Live birth 75  88.2

Figure 1 displays the distribution of the mode of delivery. 

Cesarean section was 62.7%, and normal vaginal delivery 

was 37.3% (Figure 1 A & B). Among the delivered baby 

48% were male and female were 52%. 

Female Babies

52%

Male Babies

48%

Male Babies Female Babies

62.7%

37.3%

Cesarean section Normal vagina delivery

A

B

Figure 1 A&B: Distribution of Mode of Delivery (N=75)
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Figure 2 illustrates the low birth weight status of neonates; 

regarding birth weight, 18 (24.0%) neonates had low birth 

weight, whereas 57 (76.0%) had normal birth weight.

been reported in Bangladesh by Munira et al.,²⁵ as well as 

in studies from Iran²⁶ and Malaysia.²⁷ @e majority of 

teenage mothers were from rural areas (92.9%), a 

substantial proportion had discontinued formal education 

(41.2%), and most belonged to lower-income households 

with economic dependency. Similar socioeconomic 

patterns have been consistently reported in low- and 

middle-income settings, where adolescent pregnancy is 

strongly associated with poverty, limited education, and 

restricted access to reproductive health services.20-24,28 @e 

Bangladesh Demographic and Health Survey also 

highlights that early childbearing is more prevalent among 

rural, less-educated, and economically disadvantaged 

populations.²⁸ Comparable findings from studies in Iran 

and Malaysia further demonstrate that low educational 

attainment and poor socioeconomic conditions are key 

determinants of teenage pregnancy and its complications²⁶, 

²⁷. @ese factors may indirectly increase the risk of LBW 

and preterm birth by limiting access to adequate nutrition, 

delaying initiation of antenatal care, and reducing 

healthcare utilization.³⁷, ³⁸

A wide range of obstetric complications was observed in 

this study. Oligohydramnios was the most common, 

followed by reduced fetal movements. Other complications 

included pregnancy-induced hypertension, intrauterine 

growth restriction (IUGR), perineal tear, polyhydramnios, 

fetal distress, postpartum hemorrhage, prolonged labor, 

and premature rupture of membranes. Additionally, 

adverse outcomes such as abortion (7.1%), intrauterine 

fetal death (3.5%), and molar pregnancy (1.2%) were 

documented. @ese findings are comparable to those 

reported in Bangladesh²⁵ and Cameroon,²⁸ indicating a 

consistent pattern of increased obstetric risk among 

adolescent mothers.

Despite nearly 90% of pregnancies resulting in live births, 

neonatal complications remained prominent. @e cesarean 

section rate in this study was notably high (62.7%), far 

exceeding the World Health Organization recommended 

range of 10–15%.²⁹ @is elevated rate likely reflects the 

high-risk classification of teenage pregnancies and the 

increased frequency of obstetric complications 

necessitating surgical intervention.

@e prevalence of LBW in this study was 24%, 

underscoring its significance as a major neonatal outcome 

among teenage mothers. Comparable findings have been 

reported in various settings, including Ethiopia (17.5%),³⁴ 

Malaysia (19.3%),²⁷ and Iran (13.3%).²⁶ A systematic 

review further demonstrated that adolescent mothers have 

 

24%

76%

Yes

No

Figure 3 illustrates the distribution of deliveries based on 

gestational age at birth; within the participant group, the 

majority of deliveries were term, totaling 66 (88.0%), 

whereas 8 (10.7%) were classified as preterm and 1 (1.3%) 

as postdated.

Figure 3: Distribution of deliveries according to gestational 
age at birth (N=75)

Figure 2: Low birth weight status of neonates (N=75)

DISCUSSION

@is study highlights the persistent burden of teenage 

pregnancy in Bangladesh, with substantial maternal and 

neonatal complications. A considerable proportion of 

teenage pregnancies in this cohort resulted in adverse 

neonatal outcomes, particularly low birth weight (LBW) 

and preterm delivery, which is consistent with findings 

from previous global and regional studies.⁷, ¹²

@e mean age of the participants was 18.38 ± 0.64 years, 

with more than half aged ≤18 years, reflecting early 

initiation of childbearing. Similar age distributions have 
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a significantly higher likelihood of delivering LBW infants 

compared to adult mothers.³³ @e increased risk of LBW is 

multifactorial, involving biological immaturity,³⁵ 

inadequate maternal nutrition,³⁶ low socioeconomic 

status, and insufficient antenatal care.³⁸ Adolescents are 

still undergoing physical growth, which may result in 

competition for nutrients between the mother and fetus, 

thereby restricting intrauterine growth. In the present 

study, IUGR was observed in 2.4% of cases, further 

supporting this biological mechanism.

Preterm birth was also a significant outcome in this study, 

affecting more than 10% of deliveries. @is is consistent 

with findings from Malaysia (9.0%),²⁷ although higher 

rates have been reported in Iran (17%).²⁶ A systematic 

review reported a 23% increased risk of preterm birth 

among adolescent mothers compared to adults³³. Several 

factors may contribute to this increased risk, including 

delayed initiation of antenatal care and fewer antenatal 

visits, which limit early detection and management of 

pregnancy-related complications such as hypertension, 

oligohydramnios, and IUGR.³⁸

Adolescents are more likely to experience stress, stigma, 

unintended pregnancy, and limited social support. @ese 

factors may activate neuroendocrine pathways involving 

cortisol and inflammatory mediators, which can promote 

cervical ripening and uterine contractility, thereby 

increasing the risk of preterm labor.³⁹,⁴⁰

Importantly, this study demonstrates that adverse 

outcomes are more strongly associated with modifiable 

factors such as inadequate antenatal care and 

socioeconomic disadvantage than with maternal age alone. 

@is observation is supported by large cohort studies and 

WHO multicountry analyses, which emphasize that the 

risks associated with adolescent pregnancy are largely 

mediated by contextual and healthcare-related factors 

rather than age itself.¹¹, ¹² From a public health perspective, 

the persistence of early marriage remains a key driver of 

adolescent pregnancy in Bangladesh.¹⁹-²²

LIMITATIONS OF THE STUDY

@is study was conducted at a tertiary-care hospital with a 

relatively small sample size, which might not represent the 

whole country scenario and may not be fully generalized. 

Cross-sectional design precludes assessment of causal 

relationships between sociodemographic or clinical factors 

and adverse pregnancy outcomes. Information on some 

variables, including contraceptive use and pregnancy 

planning, was self-reported and thus subject to recall and 

social desirability bias. In addition, data on maternal 

nutritional status, body mass index, micronutrient levels, 

timing and adequacy of antenatal care visits were not 

comprehensively captured, which may have influenced the 

observed rates of LBW and preterm birth. Finally, the 

study did not include a comparison group of adult 

mothers, restricting the ability to directly quantify excess 

risk attributable to teenage pregnancy.

CONCLUSION

Teenage pregnancy remains an important public health 

concern in Bangladesh and continues to be associated with 

substantial obstetric and neonatal morbidity. In this 

hospital-based study, a considerable proportion of 

adolescent mothers experienced complications such as 

oligohydramnios and pregnancy-induced hypertension, 

while nearly one-quarter of neonates had low birth weight 

and more than one-tenth were born preterm. @e high rate 

of cesarean delivery further underscores the clinical 

complexity of managing adolescent pregnancies in 

tertiary-care settings. Larger multicenter or community- 

based prospective studies incorporating adult comparison 

groups and detailed assessments of nutritional and 

antenatal factors are warranted to further clarify 

determinants of poor pregnancy outcomes and guide 

policy and clinical practice in Bangladesh. Addressing this 

issue requires comprehensive, multisectoral interventions, 

including improving female education, strengthening legal 

enforcement against child marriage, and enhancing access 

to reproductive health services. 
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Obituary news September-2025

BMA would like to express deep condolence on deaths of the following notable physicians in recent past:

Sl. No. Name Date of Death

1 Prof. Dr. AM Anayet Ullah

 Medicine Specialist and Ex Principal

 Sylhet MAG Osmani Medical College, Sylhet 25/08/2025

2 Prof. Dr. Abu Raihan Md. Suja-Ud-Doula

 Ex Principal, Nilphamari Medical College & Ex Head,

 Department of Paediatrics, Rangpur Medical 21/08/2025

3 Prof. Dr. Mahbub Alam Siddique

 Respiratory Medicine Specialist 05/08/2025

4 Dr. Mohibul Hasan

 Ex General Secretary, BMA, Rajshahi Branch

 Ex Principal, Rajshahi Medical College 10/07/2025

5 Prof. Dr. Shishir Mojumdar

 Bangladesh Communist Party 23/06/2025

6 Prof. Dr. S. A. Ashraf

 Ex President, Bangladesh College of Physicians and Surgeons (BCPS) 17/06/2025

7 Dr. Saraha Momen

 Vice Chairman, General Pharmaceuticals ltd 16/06/2025

8 Dr. Saiful Islam

 Resident Student, General Surgery (Phase B)

 Bangladesh Medical University (BMU) 06/05/2026

May Allah bless the departed souls.

Our heartiest commiseration to the deceased’s family, our prayers are with them during this difficult moment of their 

life.
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