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Association of Diabetes Self-Care Management with Glycemic Control among Adults with Type 2 
Diabetes in Bangladesh

Hossain M1, Rahman MM2, Dastider S3, Sharmin A4, *Alam UK5

Abstract

E�ective self-care is essential for achieving glycemic control, yet 

adherence remains suboptimal in many low- and middle- 

income settings, making an understanding of self-management 

patterns crucial for guiding patient-centered interventions. 

�is study evaluates self-care practices and their relationship 

with glycemic outcomes among adults with type 2 diabetes 

mellitus (T2DM) attending tertiary hospitals in Bangladesh. 

A cross-sectional study of 278 adults with T2DM was conducted at 

two tertiary hospitals in Dhaka. Data were collected using a 

structured questionnaire covering socio-demographic 

characteristics, diabetes history, comorbidities, glycemic records, 

and the Diabetes Self-Management Questionnaire (DSMQ). 

Glycemic control was assessed using fasting blood sugar (FBS), 

2-hour after breakfast glucose (2-HABF), and glycated hemoglobin 

(HbA1c). Descriptive statistics, chi-square tests, and Pearson’s 

correlation coe�cients were used, with signi�cance set at p<0.05. 

�e mean age of respondents was 47.9 ± 10.9 years; 71.9% 

were female, and 65.8% lived in urban areas. Most 

participants (78.4%) had diabetes for ≤10 years, 63.3% 

reported a family history, and 90.7% were on 

pharmacological treatment—mainly oral hypoglycaemic 

agents (63.5%). Hypertension (42.8%) and hypothyroidism 

(32%) were the most common comorbidities. Poor glycemic 

control was widespread: 81.4% had FBS ≥7 mmol/L, 71.6% 

had 2-HABF ≥10 mmol/L, and 55.3% had HbA1c ≥7%. 

Only 42.4% demonstrated adequate overall self-care, with the 

lowest adequacy in glucose monitoring (30.6%) and physical 

activity (34.7%), and the highest in medication adherence 

(72.3%) and follow-up visits (62.6%). Higher DSMQ 
subscale scores showed signi�cant negative correlations with 
HbA1c (p<0.01), indicating that better self-care was 
associated with improved glycemic outcomes. Adequate 
medication adherence, dietary compliance, physical activity, 
glucose monitoring, and follow-up visits were signi�cantly 
associated with good glycemic control (p<0.01). Residence and 
treatment modality were also signi�cant predictors of having 
available glycemic records (p<0.05). Self-care management 
practices among Bangladeshi adults with T2DM were 
suboptimal and strongly associated with poor glycemic control. 
Enhancing structured diabetes self-management education, 
improving patient–provider communication, and promoting 
lifestyle modi�cation are essential for optimizing metabolic 
outcomes in this population.

Keywords:  Type 2DM, diabetes self-care, HbA1c, FBS, 
DSMQ,  lifestyle modi�cation. 

INTRODUCTION

Type 2 diabetes mellitus (T2DM) is a major contributor to 
global morbidity and premature mortality2,5. !e 
International Diabetes Federation estimates that around 425 
million adults worldwide are living with diabetes5, while the 
World Health Organization reports that nearly 80% of 
diabetes-related deaths occur in low- and middle-income 
countries6. T2DM constitutes 85–95% of all diabetes cases, 
making it the predominant form of the disease7,8,9.

Chronic hyperglycemia results in microvascular 
complications such as nephropathy, retinopathy, and 
neuropathy3, and macrovascular outcomes including 
ischemic heart disease, stroke, and peripheral vascular 
disease4, ¹¹. Evidence from the UKPDS trials shows that 
tighter glycemic control reduces microvascular complications 
by up to 25% and slows disease progression4,12. Despite 

advances in therapy, achieving optimal glycemic control 

remains a global challenge13,14.

Bangladesh is undergoing a rapid epidemiological transition 
due to urbanization, changing lifestyles, and population 
aging10,15. National surveys indicate that 8–10% of adults 

have diabetes, with higher rates in urban areas. Yet many 

patients fail to maintain recommended fasting glucose, 

2-hour postprandial levels, and HbA1c values¹9, ²⁰. Self-care 

Bangladesh Med J. 2025 Jan; 54(1)
DOI: https://doi.org/10.3329/bmj.v54i1.88110
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is central to diabetes management, requiring daily 

decisions on medication, diet, physical activity, glucose 

monitoring, and follow-up6,7,13. Studies consistently show 

that effective self-management improves glycemic 
outcomes and reduces complication risks14,15.

However, research from Ethiopia, Nepal, Pakistan, and 
Malaysia demonstrates that poor self-care, particularly 
inadequate diet, non-adherence to medication, and limited 
glucose monitoring, is common and strongly associated 
with poor glycemic outcomes16-20. Although diabetes 

prevalence is rising in Bangladesh, evidence on the 

impact of self-care practices on glycemic control 

remains limited10-19. International findings show that 

regular glucose monitoring, medication adherence, dietary 
regulation, and physical activity signi6cantly reduce 
HbA1c and complication risk6,7,13,14, yet similar local 

data are scarce. Given variations in sociocultural 

practices, food habits, and healthcare access across 
settings, Bangladesh-speci6c research is essential. !is 
study, therefore, evaluates the relationship between 
self-care practices and glycemic control among Bangladeshi 
adults with T2DM.

MATERIALS AND METHODS

A hospital-based cross-sectional study was conducted 
among 278 adults with type 2 diabetes mellitus (T2DM) 
attending the outpatient departments of Bangabandhu 
Sheikh Mujib Medical University and Kurmitola General 
Hospital between January and June 2022. Adults aged ≥18 
years with a con6rmed diagnosis of T2DM for at least one 
year and available glycemic records (FBS, 2-HABF, or 
HbA1c) within the past three months were eligible, while 
pregnant/lactating women, those with acute illness, or 
cognitive/psychiatric impairment were excluded. 
Participants were selected through purposive sampling. 
Data were collected using an interviewer-administered 

questionnaire covering socio-demographic variables, 
diabetes pro6le, comorbidities, personal habits, and 
glycemic measurements, alongside the validated Diabetes 
Self-Management Questionnaire (DSMQ), translated into 
Bangla using forward-backward translation and pretested 
on 28 individuals. DSMQ subscales-glucose management, 
dietary control, physical activity, and healthcare use-were 
scored according to standard guidelines. Glycemic control 
was de6ned as FBS <7 mmol/L, 2-HABF <10 mmol/L, and 
HbA1c <7%. Data were analyzed in SPSS version 26 using 
descriptive statistics, chi-square tests, t-tests/ANOVA, and 
Pearson’s correlation coe?cients; signi6cance was set at 
p<0.05. Ethical approval was obtained from relevant 
institutional review boards, and written informed consent 
was secured from all participants.

RESULTS

Table I summarizes the socio-demographic characteristics 
of the 278 respondents. !e mean age was 47.9 ± 10.9 
years, with the largest proportion (35.6%) aged 41–50 
years; ages ranged from 22 to 75 years. Females comprised 
71.9%, giving a male–female ratio of 1:2.56. Muslim was 
92%, followed by Hindus (7.6%) and Buddhists (0.4%). 
Married was 85.6%, while 11.9% were widowed, 2.2% 
divorced, and only 0.4% unmarried.

Educational status: 31.3% completed secondary level, 
23% primary, 16.2% could sign only, and 4.3% were 
illiterate; and urban residents were 65.8%. Regarding 
occupation, housewives (61.5%), service holders 
(14.39%), and 62.2% were from nuclear families (with a 
mean size of 4.86 ± 2.29 members); 73% families had 1–5 
members, while 25.2% had 6–10 members.

About half (52.5%) had a monthly family income of ≤
20,000 Tk, though the mean income was 35,536 Tk. 
Physical activity patterns: 58.63% were sedentary, light 
(27.34%), medium (11.51%), or heavy (2.52%) activity.

Table I: General information/Socio-demographic characteristics of respondents (n = 278)

Characteristic Category Frequency (n) Percentage (%)

Age Mean 47.9 ± 10.9 278 100

Sex Female 200 71.9

 Male 78 28.1

Religion Islam 256 92.0

Marital status Married 238 85.6

Education Secondary completed 87 31.3

Residence Urban 183 65.8

Occupation Housewife 171 61.5

Family type Nuclear 173 62.2

Family size Mean 4.86 ± 2.29 278 100

Monthly family income ≤20,000 Tk. 146 52.5%

Physical activity level A level of sedentary work 163 58.63%
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Table II displays a combined overview of the diabetes 

pro6le of the study participants. !e majority of 

respondents (78.4%) had been living with type 2 diabetes 

mellitus for 10 years or less, while 16.9% had a duration of 

11–20 years, and only 4.7% reported more than 21 years 

since diagnosis. Most respondents (90.7%) were on 

pharmacological treatment, re>ecting standard clinical care 

practices in tertiary hospitals. Regarding speci6c 

therapeutic modalities, oral hypoglycaemic agents were the 

most commonly used treatment (63.5%), followed by 

insulin therapy (14.5%). !e remaining 28.4% used a 

combination of therapies, including dual or adjunctive 

agents, and a positive family history of diabetes was 

observed in 63.3% of participants.

Table II: Diabetes Pro!le of the Respondents (n = 278)

Diabetes Pro6le Indicator Categories Frequency (n) Percentage (%)

Duration of Diabetes ≤10 years 218 78.4

 11–20 years 47 16.9

 ≥21 years 13 4.7

Family History of Diabetes Yes 176 63.3

 No 102 36.7

Type of Diabetes Management Pharmacological 252 90.7

 Non-pharmacological 26 9.3

Type of Anti-diabetic Agents Used Oral hypoglycemic agents (OHA) 162 63.5

 Insulin 37 14.5

 Combination/Other therapies 79 28.4

Table III shows the clinical and comorbidity pro6les of the respondents. Among the study population, 57.2% had no 
history of hypertension, while 42.8% reported being hypertensive. Among the hypertensives, 95% were taking 
antihypertensive medication. Personal habit: 7.6% were smokers, 12.2% consumed tobacco-related products (TRP), and 
1.8% engaged in both smoking and TRP use.  Regarding comorbidities, 59% of respondents had diseases in addition to 
diabetes. Among these 114 individuals, hypothyroidism was 87.7%, followed by asthma (7.9%) and obesity (0.9%), 
depression (0.9%), and other clinical problems (2.6%).

Table III: Clinical and Comorbidity Pro!le of the Respondents (n = 278)

Clinical / Comorbidity Indicator Categories  (n) (%)

Hypertension Status Yes 119 42.8

 No 159 57.2

Use of Antihypertensive Agents Yes 113 95.0

(among hypertensive respondents, n = 119) No 6 5.0

Personal Habits Smoker 21 7.6

 TRP user 34 12.2

 Both a smoker & a TRP user 5 1.8

Presence of Other Diseases Yes 164 59.0

 No 114 41.0

Types of Other Diseases Hypothyroidism 100 87.7

(among those with comorbid conditions, n = 114) Asthma 9 7.9

 Obesity 1 0.9

 Depression 1 0.9

 Others 3 2.6
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Table IV presents data on glycemic control and diabetic 

complications. For FBS, 18.6% of the 221 participants had 

levels below 7 mmol/L, while 81.4% had levels at or above 

this threshold, with a mean value of 10.19 mmol/L, a 

median of 9.0 mmol/L, and a range from 3.3 to 41 

mmol/L. Regarding 2-hour post-breakfast blood glucose 

(2HABF), among 204 participants, 28.4% had levels 

below 10 mmol/L and 71.6% had levels at or above 10 

mmol/L; the mean was 14.23 mmol/L, median 12.95 

mmol/L, and values ranged from 5 to 44.4 mmol/L. For 

glycated hemoglobin (HbA1c), 44.7% of 206 participants 

had levels below 7%, while 55.3% had levels at or above 

7%, with a mean of 7.29%, a median of 8.20%, and a 

range from 2 to 12.3%. Diabetic complications were 

reported for 278 participants, with 18.7% experiencing 

complications and 81.3% without complications.

Table IV: Glycemic Control and Diabetic Complications among Adults with Type 2 Diabetes in Bangladesh

Parameter Category Frequency Percentage Mean ± SD Median  Range 

   (n)  (%)  (IQR) (Min–Max)

Fasting Blood Sugar (FBS)  <7 mmol/L 41 18.6 10.19 ± 4.47 9.0 3.3 – 41

(n=221) ≥7 mmol/L 180 81.4 – – –

2Hour After Breakfast (2HABF)  <10 mmol/L 58 28.4 14.23 ± 6.16 12.95 5 – 44.40

(n=204) ≥10 mmol/L 146 71.6 – – –

HbA1c (n=206) <7% 92 44.7 7.29 ± 2.92 8.20 2 – 12.30

 ≥7% 114 55.3 – – –

Diabetic Complications (n=278) Present 52 18.7 – – –

 Absent 226 81.3 – – –

Table V elaborates the distribution of the respondents according to types of diabetic complications. Among the 52 

respondents who developed diabetic complications, diabetic nephropathy was in 26.9%, followed by heart disease in 

19.2%, retinopathy and peripheral vascular disease each in 11.5%, and neuropathy and cerebrovascular disease each in 

5.8%. A further 26.9% reported other complications. In contrast, participants did not present with these conditions, 

with absence rates ranging from 73.1% for nephropathy and “other” complications to 94.2% for neuropathy and 

cerebrovascular disease. Overall, 18.7% reported complications.

Table V: Distribution of the respondents according to types of diabetic complications (n=52)

DCom. DNep. DNeu. DRet. HD CVD PVD Others

(n=52) n (%) n (%) n (%) n (%) n (%) n (%) n (%)

Present 14(26.9%) 3(5.8%) 6(11.5%) 10(19.2%) 3(5.8%) 6 (11.5%) 14 (26.9%)

Absent 38(73.1%) 49(94.2%) 46(88.5%) 42(80.8%) 49(94.2%) 46(88.5%) 38 (73.1%)

DCom.: Diabetic Complication; DNep.: Diabetic nephropathy; DNeu.: Diabetic neuropathy; DRet.: Diabetic retinopathy; 

HD: Heart disease

Figure 1: Distribution of the respondents according to BMI
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Figure 1 illustrates the distribution of respondents 

according to body mass index (BMI); 131 individuals 
(47.1%) had a healthy weight. Overweight status was 
reported in 108 respondents (38.8%), while obesity was 
present in 30 respondents (10.8%). A small proportion, 9 
respondents (3.2%), were underweight.

Table VI demonstrates the self-care practices among adults 
with Type 2 Diabetes. Among respondents, adherence to 
prescribed medication was the most consistently adequate 
(72.3%), while dietary compliance (40.3%) and physical 
activity (34.7%) were frequently inadequate. Regular glucose 
monitoring was reported by only 30.6% of participants, and 

62.6% attended scheduled medical follow-up visits. 
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respondent with glycemic record present or absent (χ

²=8.123, df=2, p=0.013). Table IX shows that the 

residence of the respondent was statistically signi6cant (p 

< 0.05). Respondents who resided in an urban or city had 

a glycemic record.

Table VI: Self-Care Practices among Adults with Type 2 Diabetes

Self Care Domain Adequate n (%) Inadequate n (%)

Frequency of self-monitoring of blood glucose 85 (30.6) 193 (69.4)

Adherence to the prescribed medication regimen 201 (72.3) 77 (27.7)

Compliance with recommended dietary practices 112 (40.3) 166 (59.7)

Engagement in regular physical activity 97 (34.7) 181 (65.3)

Attendance at scheduled medical follow-up visits 174 (62.6) 104 (37.4)

Notes: Adequate = meeting recommended practice; Inadequate = below recommended practice.

Table VII focuses on the distribution of self-care outcomes. 

Overall, 42.4% of respondents demonstrated adequate 

self-care behaviors, while the majority, 57.6%, reported 

inadequate practices.

Table VII: Overall Distribution of Self-Care Outcomes 

among Adults with Type 2 Diabetes

Outcome Category Frequency (n) Percentage (%)

Adequate self-care 118 42.4

Inadequate self-care 160 57.6

Total 278 100

Association between glycemic control and diabetes 

self-care practices

Table VIII displays the association of glycemic control 
(HbA1c) with self-care management practices. 
Respondents with good glycemic control (HbA1c <7%) 
were signi6cantly more likely to report adequate self-care 
practices across all domains compared with those with poor 
control (HbA1c ≥7%). !e strongest associations were 
observed for medication adherence (χ²=12.34, p<0.001) 
and follow-up visits (χ²=11.02, p=0.001). Adequate 
glucose monitoring, dietary compliance, and physical 
activity also showed signi6cant associations with better 
glycemic outcomes. 

Table VIII: Association of Glycemic Control (HbA1c) with Self-Care Management Practices among Adults with 

Type 2 Diabetes

Self Care Domain HbA1c <7%  HbA1c ≥7%  χ² pvalue

 (n=92) (n=114)  (df )

Glucose monitoring (adequate) 45 (48.9%) 32 (28.1%) 9.21 (1) 0.002

Medication adherence (adequate) 70 (76.1%) 58 (50.9%) 12.34 (1) <0.001

Dietary compliance (adequate) 52 (56.5%) 40 (35.1%) 8.47 (1) 0.004

Physical activity (adequate) 44 (47.8%) 33 (28.9%) 7.56 (1) 0.006

Followup visits (adequate) 65 (70.7%) 52 (45.6%) 11.02 (1) 0.001

Notes: HbA1c <7% = good glycemic control; HbA1c ≥7% = poor glycemic control. χ² = Chisquare test statistic; df = degrees of 

freedom. p<0.05 is considered statistically signi$cant.

Association between socio-demographic characteristics 

and glycemic record present or absent

Table IX states the association between the residence of 

the respondent and glycemic record presence or absence. 

For statistical analysis, Chi-square was performed to 

understand the association between the residence of the 
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Table IX: Association between residence of the respondent 
and glycemic record present or absent (n=278)

Residence of      Glycemic record present or absent

the respondent Absent f (%) Present f (%) 

Rural 17 (18.1) 77 (81.9)  df=2           

Urban/City 13 (7.1) 170 (92.9) =8.123

Slum 0 (0.0) 1 (100.0)   P value  

   =.013*

  Fisher’s Exact Test done *statistically signi:cant

Table X shows the association between the type of 

anti-diabetic agent used by the respondent and glycemic 

record presence or absence. For statistical analysis, 

Chi-square was performed to see the association between 

the type of anti-diabetic agent with glycemic record present 

or absent (χ2=6.350, df=2, p=0.038). Table 20 shows that 

the type of anti-diabetic agent was statistically signi:cant 

(p < 0.05). Respondents who took insulin had a glycemic 

record.

Table X: Association between type of anti-diabetic agent 
used by the respondent and glycemic record present or 
absent (n=255)

Type of anti-      Glycemic record present or absent

diabetic agent Absent f (%) Present f (%) 

Oral 20 (12.3) 142 (87.7)   df=2

Insulin 13 (7.1) 170 (92.9)  χ2= 6.350

Oral + Insulin 1(1.8) 5 (98.2)  P value

   =.038*

*Statistically signi:cant

Association of Socio-Demographic and Treatment 
Characteristics with Glycemic Record Status

Table IX re>ects the association between respondent 

socio-demographic characteristics and the presence of 

glycemic records. Among rural respondents, 81.9% had 

records compared with 92.9% of urban residents, while the 

single respondent from a slum also had a record. 

Respondents on oral agents had records in 87.7% of cases, 

those on insulin in 92.9%, and those on combined oral 

plus insulin therapy in 98.2%.

Table IX: Association between respondent characteristics and presence of glycemic record (n=278)

Characteristic Category Glycemic record  Glycemic record χ² (df ) pvalue 

  absent n (%) present n (%) 

Residence Rural 17 (18.1) 77 (81.9) 8.123 (2) 0.013*

 Urban/City 13 (7.1) 170 (92.9) – –

 Slum 0 (0.0) 1 (100.0) – –

Type of antidiabetic agent Oral 20 (12.3) 142 (87.7) 6.350 (2) 0.038*

 Insulin 13 (7.1) 170 (92.9) – –

 Oral + Insulin 1 (1.8) 5 (98.2) – –

*Notes: χ² = Chisquare test statistic; df = degrees of freedom. p<0.05 considered statistically signi$cant.

Urban residence was signi:cantly associated with higher 

likelihood of having a glycemic record compared with rural 

residence (χ²=8.123, p=0.013). Similarly, respondents 

using insulin, either alone or in combination with oral 

agents, were more likely to have glycemic records than 

those on oral agents alone (χ²=6.350, p=0.038).

DISCUSSION

!is study observed diabetes self-care practices and their 

association with glycemic control among adults with type 

2 diabetes mellitus (T2DM) attending tertiary hospitals in 

Bangladesh. !e :ndings reveal that poor glycemic control 

remains widespread, with 81.4% of respondents exhibiting 

elevated FBS, 71.6% elevated 2-HABF, and 55.3% having 

HbA1c ≥7%. !ese results mirror global and regional 

patterns in which a signi:cant proportion of individuals 
with T2DM fail to meet recommended glycemic targets, 
particularly in low- and middle-income settings56. Similar 
studies from Ethiopia, Nepal, and Pakistan reported poor 
glycemic control in 60–75% of diabetic patients, re>ecting 
challenges comparable to those observed in the present 
study¹6-¹⁹.

!e strong negative correlations found between DSMQ 
subscale scores and HbA1c reinforce the importance of 
eKective self-care behaviors in maintaining optimal glycemic 

outcomes. In this study, higher glucose management, dietary 

control, physical activity, and health-care use scores were 

signi:cantly associated with lower HbA1c levels (p<0.01). 
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!ese 6ndings are consistent with earlier evidence 

demonstrating that structured self-management signi6cantly 

reduces the risk of microvascular complications and 

improves long-term glycemic control4, ¹². Moreover, the 

weaker relationship observed between DSMQ scores and 

short-term markers such as FBS and 2-HABF aligns with 

the established understanding that HbA1c better reflects 

cumulative glycemic exposure¹³.

Self-care adherence varied across domains. Although 

72.3% adhered to medication recommendations and 

62.6% attended follow-up visits regularly, only 30.6% 

performed adequate glucose monitoring and 34.7% 

engaged in su?cient physical activity. !ese gaps are 

comparable to 6ndings from Malaysia and Pakistan, where 

fewer than one-third of diabetic patients reported regular 

monitoring or consistent exercise¹7, ¹⁸. Cultural dietary 

patterns, limited opportunities for physical activity, 

economic constraints, and inadequate health education 

may contribute to these behaviors. !e predominance of 

housewives (61.5%) and individuals from lower-income 

groups in this study likely reinforces barriers to active 

lifestyle modi6cation.

Comorbidities also played an important role in shaping 

disease burden. Nearly 43% of respondents had 

hypertension, and 32% had hypothyroidism, consistent 

with global evidence that endocrine and cardiovascular 

comorbidities frequently coexist with T2DM³, 4, ¹¹. These 

conditions increase treatment complexity and may 

negatively in>uence both self-care capacity and glycemic 

outcomes.

Urban residence and insulin use were signi6cantly 

associated with having recent glycemic records (p<0.05), 

suggesting better healthcare access and monitoring among 

these groups. Similar trends have been reported in 

Malaysian studies where urban patients showed higher 

healthcare utilization¹7. However, record availability alone 

did not translate into better glycemic outcomes, 

reinforcing that behavior-driven self-management remains 

central to metabolic control.

Collectively, the 6ndings indicate that diabetes 

self-management behaviors are suboptimal among 

Bangladeshi adults with T2DM and are strongly associated 

with unfavorable glycemic outcomes. !ese results align 

with international literature, which emphasizes that 

self-management rather than pharmacological treatment 

alone is fundamental to achieving durable glycemic 

control6, 7, ¹³, ¹4. 

CONCLUSION

!is study demonstrates that glycemic control among 

adults with type 2 diabetes in Bangladesh is suboptimal, 

with a high proportion exhibiting elevated FBS, 2-HABF, 

and HbA1c levels. Diabetes self-care practices, particularly 

dietary regulation, physical activity, and glucose 

monitoring, were inadequate and showed strong 

associations with poor glycemic outcomes. Comorbid 

conditions such as hypertension and hypothyroidism 

further contributed to the complexity of disease 

management. Overall, the 6ndings emphasize that eKective 

self-management is critical for achieving metabolic control. 

Strengthening structured diabetes education and culturally 

appropriate lifestyle support is essential to improve 

long-term diabetic outcomes in this population.

LIMITATIONS

!is cross-sectional design limits causal inference. 

Glycemic measurements were partly based on 

patient-reported records, which may introduce recall bias. 

!e use of purposive sampling from tertiary hospitals 

limits generalizability to primary-care populations.
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Abstract

Endoscopic retrograde cholangiopancreatography (ERCP) has 

evolved into a primarily therapeutic procedure for biliary and 

pancreatic ductal disorders. Despite increasing utilization in 

Bangladesh, institutional data describing patient 

characteristics, disease distribution, and procedural 

interventions remain limited. To evaluate the demographic 

pro�le, clinical presentation, indications, and therapeutic 

interventions among adult patients undergoing ERCP at a 

tertiary care center in Bangladesh, with comparison between 

benign and malignant biliary lesions. �is retrospective 

observational study included 150 consecutive adult patients 

who underwent therapeutic ERCP between January 2022 

and January 2024 at Bangladesh Medical University. Data 

were derived from hospital records. Lesions were categorized as 

benign or malignant using prede�ned operational criteria. 

Continuous variables were analyzed using an independent 

sample t-test after con�rmation of normality by the 

Shapiro-Wilk test. Categorical variables were compared using 

chi-square or Fisher’s exact test. �e mean age was 50.8 ± 

13.5 years (range 18–82), with malignant cases signi�cantly 

older than benign cases (54.9 ± 13.6 vs 49.1 ± 13.2 years; p 

= 0.015). Females comprised 50.7% of patients. Benign 

lesions accounted for 70% and malignant 30%, yielding a 

benign-to-malignant ratio of 2.3:1. Jaundice was present in 

84.7%, and in 100% of malignant cases (p < 0.001). Weight 

loss (62.2% vs 3.8%) and anorexia (71.1% vs 4.8%) were 

signi�cantly more common in malignancy (p < 0.001). 

Choledocholithiasis without cholangitis was the most frequent 

indication (26.0%). Balloon sweeping was performed in 

35.3%, exclusively in benign disease (p < 0.001). Plastic 

stents were used in 46.0%, predominantly in malignant 

lesions (66.7%), while self-expanding metal stents (8.7%) 

were used only in malignancy (p < 0.001). No major 

procedure-related complications were recorded.  In this tertiary 

center, benign biliary disease, particularly choledocholithiasis, 

constituted the majority of ERCP indications. Malignancy 

was strongly associated with advanced age and systemic 

symptoms. Local epidemiologic characterization may guide 

resource allocation, training priorities, and therapeutic 

strategy in Bangladesh.

Keywords: ERCP, choledocholithiasis, malignant biliary 

obstruction, biliary stricture, cholangiocarcinoma.

INTRODUCTION

ERCP remains a pivotal therapeutic modality in the 

management of biliary and pancreatic ductal disorders. 

Initially developed as a diagnostic tool, ERCP has evolved 

substantially with advancements in endoscopic technology 

and procedural expertise¹. Contemporary practice 

increasingly reserves ERCP for therapeutic interventions, 

as non-invasive imaging techniques such as magnetic 

resonance cholangiopancreatography (MRCP) provide 

high diagnostic accuracy without procedural risk², ³. 

Current applications of ERCP include stone extraction, 

Bangladesh Med J. 2025 Jan; 54(1)
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sphincterotomy, stricture dilation, tissue acquisition, and 
biliary or pancreatic stent placement4.

Choledocholithiasis is among the most frequent 
indications for ERCP worldwide4. "e formation and 
recurrence of common bile duct stones are in&uenced by 
metabolic and in&ammatory factors, bile stasis, and 
alterations in biliary composition5. Gallstone disease 
exhibits considerable epidemiological variation, with 
higher prevalence observed in certain demographic and 
metabolic risk groups¹¹. In women, hormonal factors and 
pregnancy-related changes may increase susceptibility to 
gallstone formation¹². "ese epidemiologic characteristics 
are particularly relevant in South Asian countries, where 
gallstone disease contributes signi!cantly to obstructive 
jaundice requiring endoscopic intervention.

Malignant biliary obstruction constitutes another major 
indication for ERCP. Cholangiocarcinoma, pancreatic 
head carcinoma, periampullary carcinoma, and gallbladder 
carcinoma frequently present with progressive obstructive 
jaundice4. "e molecular pathogenesis of cholangiocarcinoma 
involves chronic in&ammation, genetic alterations, and 
environmental risk exposures¹³. In many low- and 
middle-income countries (LMICs), delayed presentation 
and limited access to early diagnostic services result in 
advanced-stage disease at the time of evaluation. 
"erapeutic ERCP plays a crucial role in palliation through 
biliary decompression, thereby improving quality of life 
and reducing cholangitis risk¹4, ¹⁵.

Clinical assessment remains central to di+erentiating 
benign from malignant obstruction. Classical features such 
as painless jaundice, weight loss, hepatomegaly, and a 
palpable gallbladder (Courvoisier’s law) suggest malignant 
etiology, whereas abdominal pain and fever are more 
commonly associated with choledocholithiasis or acute 
cholangitis7, 8. Such distinctions are particularly valuable in 
resource-limited settings where advanced imaging may not 
be immediately accessible.

"erapeutic strategies during ERCP vary according to 
lesion type. Balloon sweeping and basket extraction are 
standard for stone clearance, while plastic and 
self-expanding metal stents (SEMS) are employed for 
benign and malignant strictures depending on anticipated 
survival and stent patency requirements6, ¹⁴, ¹⁵. Evidence 
suggests that SEMS provide longer patency and fewer 
reinterventions in malignant distal biliary strictures6, ¹⁵.

Although regional studies from neighboring countries have 
reported ERCP outcomes and indication patterns9, 
comprehensive institutional data from Bangladesh remain 

scarce. In healthcare systems with constrained resources, 
local epidemiological and procedural data are essential to 
guide service planning, training priorities, and cost-e+ective 
utilization of endoscopic facilities. Moreover, appropriate 
sample size estimation and robust methodological design 
strengthen the validity of such institutional analyses¹⁰.

Given the limited published evidence describing ERCP 
practice patterns in Bangladesh, an evaluation of 
demographic characteristics, clinical presentation, disease 
distribution, and therapeutic interventions is necessary. 
"e aim of this study was to describe the demographic 
pro!le, clinical features, indications, and therapeutic 
interventions of adult patients undergoing ERCP at a 
tertiary care center in Bangladesh, with particular emphasis 
on comparing benign and malignant biliary lesions.

MATERIALS AND METHODS 

Study design and setting

"is retrospective observational study was conducted in 
the Department of Gastroenterology at Bangladesh 
Medical University (BMU), Dhaka, Bangladesh, during 
January 2022 and January 2024. "e study included adult 
patients (≥18 years) of either sex; all included ERCP 
procedures were therapeutic in intent for biliary or 
pancreatic ductal indications, including suspected or 
con!rmed choledocholithiasis, benign biliary strictures, 
malignant biliary obstruction, chronic pancreatitis, and 
papillary stenosis. Incomplete medical or procedural 
records, Prior biliary-enteric surgical reconstruction 
altering anatomy (e.g., Roux-en-Y hepaticojejunostomy), 
and ERCP performed solely for diagnostic imaging 
without therapeutic intervention were excluded from this 
study. Ethical approval was obtained from the Institutional 
Review Board (IRB) of Bangladesh Medical University 
before commencement of the study. Written and verbal 
informed consent were obtained from all patients before 
data collection and procedural documentation. 
Con!dentiality of patient information was maintained 
throughout the study, and data were anonymized before 
analysis.

Sample size calculation: "e sample size was calculated 
for estimating a single population proportion at 95% 
con!dence (Z = 1.96), assuming a prevalence of common 
bile duct stones of 49.2% from a previous regional study, 
with a margin of error of 8%. "is yielded a minimum 
required sample size of approximately 150 patients, which 
were included in the study.

Sampling technique: A consecutive sampling technique 

was employed, whereby every patient meeting the 
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inclusion criteria during the de!ned time frame was 

included without random selection. "is approach 
minimized selection bias and ensured representation of 
routine clinical practice.

Data collection: Data were retrieved from hospital 
medical records and the endoscopy database. Extracted 
variables included: demographic characteristics (age, sex), 
clinical features (jaundice, abdominal pain, fever, weight 
loss, anorexia), physical !ndings (hepatomegaly, palpable 
gallbladder), laboratory parameters (serum bilirubin, liver 
enzymes), indication for ERCP, lesion classi!cation 
(benign vs malignant), and type of therapeutic intervention 
performed.

ERCP procedure: All ERCP procedures were performed 
using a side-viewing duodenoscope under conscious 
sedation. "erapeutic interventions included sphincterotomy, 
balloon sweeping, basket extraction, sphincteroplasty, 
plastic stent placement or replacement, self-expanding 
metal stent (SEMS) placement, pancreatic duct stenting, 
and tissue acquisition via brush cytology or biopsy. "e 
choice of intervention was determined by lesion type, 
ductal anatomy, and clinical indication.

Complication assessment: Procedure-related complications 
were assessed through review of procedural notes and 
inpatient records. Complications evaluated included 
post-ERCP pancreatitis, bleeding, perforation, cholangitis, 
and procedure-related mortality. No major immediate 
procedure-related complications were documented during 
the hospital stay in the reviewed records. Minor adverse 
events, if present, were managed conservatively.

Statistical analysis: Data were analyzed using Statistical 
Package for the Social Sciences (SPSS) version 27. 
Continuous variables were summarized as mean ± standard 
deviation (SD) and categorical variables as frequency and 
percentage. Categorical variables were analyzed using the 
chi-square test or Fisher’s exact test as appropriate. A 
p-value <0.05 was considered statistically signi!cant.

Operational de!nitions

Benign lesions: Conditions include choledocholithiasis 
(with or without cholangitis), benign biliary strictures (post- 
surgical or in&ammatory), chronic pancreatitis, papillary 
stenosis, and other non-malignant causes of ductal obstruction.

Malignant lesions: Obstruction secondary to 
histologically con!rmed or radiologically highly suggestive 
malignancy, including cholangiocarcinoma (distal or 
hilar), periampullary carcinoma, carcinoma of the head of 
pancreas, and carcinoma of the gallbladder.

Acute cholangitis: De!ned clinically by the presence of 
fever (>38°C), jaundice, and right upper quadrant 
abdominal pain (Charcot’s triad), with supportive 
laboratory evidence of leukocytosis and elevated cholestatic 
liver enzymes. Diagnosis was con!rmed based on clinical 
judgment and documented in the medical record.

RESULTS 

A total of 150 patients underwent ERCP during the study 
period.

Table I shows the demographic characteristics of the 
patients; the mean age of the study population was 50.8 ± 
13.5 years. Patients with malignant lesions were 
signi!cantly older than those with benign lesions (54.9 ± 
13.6 vs 49.1 ± 13.2 years; p = 0.015). Age distribution 
di+ered signi!cantly between groups (p = 0.017), with 
malignancy more frequent among patients aged >60 years. 
Overall, there was a slight female predominance (50.7%). 
Females were more common in the benign group (55.2%), 
whereas males predominated among malignant cases 
(60.0%), although this di+erence was not statistically 
signi!cant (p = 0.087).

"e distribution of age was assessed using the Shapiro-Wilk 
test and visual inspection of histograms, which con!rmed 
approximate normality (p > 0.05); therefore, parametric 
tests were applied for comparison of means. 

Table I: Demographic characteristics of the study subjects (n = 150)

Variables Total (n = 150) Benign (n = 105) Malignant (n = 45) p-value

Age (years), mean ± SD 50.8 ± 13.5 49.1 ± 13.2 54.9 ± 13.6 0.015#

Age group (years)    0.017*

<40 42 (28) 32 (30.5) 10 (22.2) 

41–60 71 (47.3) 54 (51.4) 17 (37.8) 

>60 37 (24.7) 19 (18.1) 18 (40.0) 

Sex    0.087*

Male 74 (49.3) 47 (44.8) 27 (60.0) 

Female 76 (50.7) 58 (55.2) 18 (40.0) 

Data expressed as frequency n (%) unless otherwise indicated; SD= Standard Deviation, # stands for student t-test, and * stands for Chi-square 
test. An independent sample t-test was used for comparison of mean age between groups. Chi-square test was applied for categorical variables.



 12

Bangladesh Med J. 2025 Jan; 54(1)

Table II states that jaundice was the most common 

presenting symptom (84.7%), followed by abdominal pain 

(56%), anorexia (35.3%), and weight loss (28.7%). Fever 

was observed in 7.6% of benign cases, indicative of acute 

cholangitis, but was absent in malignant disease. Systemic 

features, including weight loss, anorexia, hepatomegaly, and 

palpable gallbladder, were signi!cantly associated with 
malignancy (p<0.001). In contrast, abdominal pain was 
signi!cantly more frequent in benign disease (p < 0.001). 
Fever was observed only among patients with benign 
lesions, consistent with acute cholangitis, although this did 
not reach statistical signi!cance (p = 0.057). No signi!cant 

sex-based di+erences were observed in most clinical features.

Table II: Clinical presentation of the study subjects (n = 150)

Clinical Feature Total Male  Female  p-value  Benign  Malignant  p-value 

 (n= 150) (n= 74) (n= 76) (sex) (n= 05) (n= 45) (lesion)

Asymptomatic 1 (0.7) 1 (1.4) 0 (0) 0.309¥ 1 (1) 0 (0) 1.000¥

Jaundice 127 (84.7) 60 (81.1) 67 (88.2) 0.229* 82 (78.1) 45 (100) <0.001*

Anorexia 53 (35.3) 31 (41.9) 22 (28.9) 0.097* 15 (14.3) 38 (84.4) <0.001*

Weight loss 43 (28.7) 28 (37.8) 15 (19.7) 0.014* 5 (4.8) 38 (84.4) <0.001*

Abdominal pain 84 (56) 40 (54.1) 44 (57.9) 0.636* 81 (77.1) 3 (6.7) <0.001*

Fever 8 (5.3) 4 (5.4) 4 (5.3) 1.000¥ 8 (7.6) 0 (0) 0.057¥

Hepatomegaly 16 (10.7) 10 (13.5) 6 (7.9) 0.265* 0 (0) 16 (35.6) <0.001*

Palpable gallbladder 14 (9.3) 8 (10.8) 6 (7.9) 0.539* 0 (0) 14 (31.1) <0.001*

Previous ERCP 2 (1.3) 1 (1.4) 1 (1.3) 1.000¥ 2 (1.9) 0 (0) 1.000¥

Data expressed as frequency (%), * = Chi-square test, ¥ = Fisher’s exact test. A p-value <0.05 was considered statistically signi!cant.

Table III shows that benign lesions accounted for 70% of 

ERCP indications, while malignant lesions comprised 

30%. Choledocholithiasis without cholangitis was 

common in both males (45.9%) and females (39.5%), with 

no signi!cant sex di+erence. Benign biliary strictures were 

more frequent in females (19.7% vs 8.1%, p = 0.045). 

Other benign and malignant conditions showed no 

signi!cant sex di+erences. Among malignant conditions, 

cholangiocarcinoma with particularly distal common bile 

duct involvement was the most frequent diagnosis

Table III: Indications according to sex distribution (n = 150)

Indication Total Male Female p-value

 (n= 150) (n= 74) (n = 76) (Male vs Female)

Benign 105 (70.0) 47 (44.8) 58(55.2) 0.087*

Choledocholithiasis     

Without cholangitis 64 (42.7) 34 (45.9) 30 (39.5) 0.412*

With cholangitis 7 (4.6) 4 (5.4) 3 (3.9) 0.682¥

Benign biliary stricture 21 (14.0) 6 (8.1) 15 (19.7) 0.045*

Chronic pancreatitis 6 (4.0) 3 (4.1) 3 (3.9) 1.000¥

Post-cholecystectomy operation 1 (0.7) 0 (0) 1 (1.3) 1.000¥

Biliary stent 1 (0.7) 1 (1.4) 0 (0) 1.000¥

Papillary stenosis 5 (3.3) 3 (4.1) 2 (2.6) 0.653¥

Malignant 45 (30.0) 27 (60.0) 18(40.0) 0.087*

Periampullary carcinoma 11 (7.3) 8 (10.8) 3 (3.9) 0.113*

Ca head of pancreas 6 (4.0) 2 (2.7) 4 (5.3) 0.414¥

Cholangiocarcinoma 24 (16.0) 14 (18.9) 10 (13.2) 0.369*

   Distal CBD 21 (14.0) 11 (14.9) 10 (13.2) 0.775*

   Hilar 3 (2.0) 3 (4.1) 0 (0) 0.245¥

Carcinoma gallbladder 4 (2.7) 3 (4.1) 1 (1.3) 0.307¥

Data expressed as n (%), * = Chi-square test, ¥ = Fisher’s exact test. A p-value <0.05 was considered statistically signi!cant.
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Table IV presents the age-wise distribution of indications; 
Choledocholithiasis without cholangitis was most frequent 
among patients aged 41-60 years (p = 0.046), while 
chronic pancreatitis predominated in patients younger 
than 40 years (p = 0.012). Malignant lesions increased 

signi!cantly with advancing age, being highest in patients 
>60 years, particularly cholangiocarcinoma (p = 0.030). 
Carcinoma of the head of the pancreas was more common 
among younger patients than among patients with other 
malignant conditions (p = 0.008).

Table V: Interventions according to type of lesion (n = 150)

Intervention Total (n= 150) Benign (n= 105) Malignant (n= 45) p-value

Sphincterotomy 37 (24.7) 29 (27.6) 8 (17.8) 0.200*

Sphincteroplasty 3 (2.0) 2 (1.9) 1 (2.2) 0.899¥

Balloon sweeping 53 (35.3) 53 (50.5) 0 (0) <0.001*

Basket extraction (sweeping) 11 (7.3) 11 (10.5) 0 (0) 0.024*

Plastic stent placement 69 (46.0) 39 (37.1) 30 (66.7) <0.001*

Plastic stent replacement 6 (4.0) 6 (5.7) 0 (0) 0.102¥

SEMS 13 (8.7) 0 (0) 13 (28.9) <0.001*

Pancreatic duct stent 4 (2.7) 4 (3.8) 0 (0) 0.317¥

Brush cytology 2 (1.3) 0 (0) 2 (4.4) 0.030¥

Biopsy 3 (2.0) 0 (0) 3 (6.7) 0.008¥

Balloon + basket sweeping 6 (4.0) 6 (5.7) 0 (0) 0.102¥
As some patients underwent multiple interventions, percentages may exceed 100%. SEMS = Self-expanding metal stent
Data expressed as n (%), * = Chi-square test, ¥ = Fisher’s exact test. A p-value <0.05 was considered statistically signi!cant

Table V demonstrates the procedural interventions 
strati!ed by lesion type; balloon sweeping (50.5%), 
sphincterotomy (27.6%), and basket extraction (10.5%) 
were the main interventions for stone extraction in benign 
lesions, where balloon sweeping and basket extraction were 
signi!cant (p < 0.001 and p = 0.024, respectively). Plastic 
stents were used in 37.1% of cases for stricture 
management or incomplete stone clearance, and pancreatic 

duct stents were applied in patients with chronic 
pancreatitis. Plastic stent placement was more common in 
malignant lesions (66.7% vs 37.1%; p < 0.001). 
Self-expanding metal stents (SEMS) were used in 28.9% 
malignant cases, mainly for distal malignant strictures (p < 
0.001). Tissue sampling by brush cytology and biopsy was 
performed selectively in suspected malignancy and was 
signi!cantly associated with malignant lesions.

Table IV: Indications according to age distribution (n = 150)

Indication <40 years (n= 42)  41–60 years (n= 71)  >60 years (n= 37)  p-value

Benign    

Choledocholithiasis    

Without cholangitis 18 (42.9) 36 (50.7) 10 (27.0) 0.046*

With cholangitis 1 (2.4) 4 (5.6) 2 (5.4) 0.597¥

Benign biliary stricture 7 (16.7) 10 (14.1) 4 (10.8) 0.740*

Chronic pancreatitis 5 (11.9) 1 (1.4) 0 (0) 0.012*

Post-cholecystectomy operation 1 (2.4) 0 (0) 0 (0) 0.372¥

Biliary stent 0 (0) 0 (0) 1 (2.7) 0.335¥

Papillary stenosis 0 (0) 3 (4.2) 2 (5.4) 0.170¥

Malignant    

Periampullary carcinoma 1 (2.4) 5 (7.0) 5 (13.5) 0.073*

Ca head of pancreas 5 (11.9) 0 (0) 1 (2.7) 0.008*

Cholangiocarcinoma 3 (7.1) 11 (15.5) 10 (27.0) 0.030*

   Distal CBD 3 (7.1) 9 (12.7) 9 (24.3) 0.058*

   Hilar 0 (0) 2 (2.8) 1 (2.7) 0.561¥

Carcinoma gallbladder 1 (2.4) 1 (1.4) 2 (5.4) 0.556¥

Data expressed as n (%), * = Chi-square test, ¥ = Fisher’s exact test. A p-value <0.05 was considered statistically signi!cant.
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Table VI outlines the most frequently performed 

interventions for speci!c indications. Choledocholithiasis 

without cholangitis was treated with balloon sweeping 

(64.1%) and plastic stent placement (28.1%), while 

choledocholithiasis with cholangitis involved balloon 

sweeping (71.4%) and sphincterotomy (57.1%). Benign 

biliary strictures were managed with plastic stents (76.2%) 

and sphincterotomy (47.6%). For distal malignant CBD 

obstruction, plastic stents (61.9%) and SEMS (33.3%) 

were the preferred interventions.

Among malignant conditions, plastic stents were commonly used 

for periampullary carcinoma and carcinoma of the head of the 

pancreas, while SEMS were more frequently employed in distal 

and hilar cholangiocarcinoma.

Table VI: Indication with the most common interventions (n = 150)

Indication Most common interventions n (%)

Benign  

Choledocholithiasis without cholangitis (64) Balloon sweeping 41 (64.1)

 Plastic stent placement 18 (28.1)

Choledocholithiasis with cholangitis (7) Balloon sweeping 5 (71.4)

 Sphincterotomy 4 (57.1)

 Plastic stent placement 4 (57.1)

Benign biliary stricture (21) Plastic stent placement 16 (76.2)

 Sphincterotomy 10 (47.6)

Chronic pancreatitis (6) Pancreatic duct stent 4 (66.7)

Post cholecystectomy operation (1) Sphincterotomy 1 (100)

Papillary stenosis (5) Sphincterotomy 5 (100)

Malignant  

Periampullary carcinoma (11) Plastic stent placement 8 (72.7)

 SEMS 3 (27.3)

 Biopsy 3 (27.3)

Ca head of pancreas (6) Plastic stent placement 5 (83.3)

 Sphincterotomy 2 (33.3)

Cholangiocarcinoma – distal CBD (21) Plastic stent placement 13 (61.9)

 SEMS 7 (33.3)

Cholangiocarcinoma – hilar (3) SEMS 2 (66.7)

Carcinoma GB (4) Plastic stent placement 3 (75.0)

"e patient may have multiple interventions. SEMS = Self-expanding metal stent

Procedure-related complications

No cases of post-ERCP pancreatitis, signi!cant bleeding, 

perforation, procedure-related cholangitis, or procedure- 

related mortality were documented during the hospital 

stay. All procedures were completed without immediate 

major adverse events.

DISCUSSION 

"is study provides current institutional data on ERCP 

practice patterns in Bangladesh and analyzes 150 

consecutive ERCP procedures over two years, 

demonstrating the predominance of benign biliary disease 

in a tertiary care setting. "e !ndings reinforce the evolving 

therapeutic role of ERCP, consistent with global trends 

described by Cotton et al.¹ and Adler et al.4, where ERCP 

is primarily reserved for intervention rather than diagnosis 

due to the availability of high-resolution imaging 

modalities such as MRCP², ³.

In this study, benign lesions accounted for 70% of cases, 

producing a benign-to-malignant ratio of 2.3:1, with 

choledocholithiasis being the most frequent indication. 
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in 66.7% of malignant lesions, while self-expanding metal 

stents (8.7%) were used exclusively in malignancy. "e 

selective use of SEMS aligns with evidence demonstrating 

superior patency and reduced reintervention rates in 

unresectable distal biliary malignancy6, ¹⁴, ¹⁵.

Particularly, no major complications, including 

post-ERCP pancreatitis, bleeding, perforation, or 

mortality, were documented during hospitalization. 

Although ERCP carries recognized risks¹, the absence of 

major adverse events in this series suggests procedural 

safety within this tertiary setting.

CONCLUSIONS

Benign biliary disease, particularly choledocholithiasis, 

constitutes the majority of ERCP indications in this 

tertiary care center in Bangladesh. Malignant lesions are 

signi!cantly associated with advanced age and systemic 

clinical features. "erapeutic interventions appropriately 

re&ected lesion type, with stone extraction techniques used 

in benign disease and stent-based palliation in malignancy. 

"ese !ndings emphasize the importance of strengthening 

therapeutic ERCP capacity, optimizing training in stone 

management and biliary stenting, improving early 

detection strategies for malignant obstruction, and 

conducting future prospective research in Bangladesh.

REFERENCES:

1. Meseeha M, Goosenberg E, Attia M. Endoscopic 

Retrograde Cholangiopancreatography. In: StatPearls 

[Internet]. Treasure Island (FL): StatPearls Publishing; 

2025 Jan-. [Updated 2025 Oct 5; cited 2026 Feb 17]. 

Available from: https://www.ncbi.nlm.nih.gov/sites/ 

books/NBK493160

2. Almuhaidb A, Olson D, Aadam AA. Advancements in 

endoscopic biliary interventions by gastroenterology. 

Semin Intervent Radiol. 2021;38(3):280–90. 

3. Kumar A, Mohanty NR, Mohanty M, Dash S. 

Comparison of MRCP and ERCP in the evaluation of 

common bile duct and pancreatic duct pathologies. 

Front Med Technol. 2023;5:946555. 

4. Sanders DJ, Bomman S, Krishnamoorthi R, Kozarek 

RA. Endoscopic retrograde cholangiopancreatography: 

Current practice and future research. World J 

Gastrointest Endosc. 2021;13(8):260–74. 

5. Wu Y, Xu CJ, Xu SF. Advances in risk factors for 

recurrence of common bile duct stones. Int J Med Sci. 

2021;18(4):1067–74. 

"is predominance of benign pathology is consistent with 

global ERCP utilization patterns, where choledocholithiasis 

remains the leading indication¹,4,5. Regional epidemiological 

patterns of gallstone disease are in&uenced by metabolic, 

dietary, and demographic factors, as previously 

documented¹¹, ¹². Malignant lesions comprised 30% of 

cases and were signi!cantly associated with older age. "is 

age association parallels observations in cholangio- 

carcinoma and pancreatic carcinoma epidemiology, where 

incidence increases with advancing age¹³.

"e mean age of the patients was 50.8 ± 13.5 years, with 

malignant cases occurring at a signi!cantly higher mean age 

(54.9 ± 13.6 years) compared to benign cases (49.1 ± 13.2 

years; p = 0.015). "e predominance of stones among 

middle-aged patients in this study is consistent with 

established risk pro!les¹¹. Furthermore, 40% of patients 

aged >60 years had malignant lesions, reinforcing the 

well-established age-related increase in biliary malignancy 

incidence described in epidemiologic literature¹³.

Females represented 50.7% of the study population. 

Although benign disease was more frequent among 

females, malignant lesions showed a relative male 

predominance, re&ecting patterns observed in regional and 

international studies¹¹, ¹². Gallstone-related disease, 

in&uenced by hormonal and metabolic factors, may 

partially explain the higher proportion of benign biliary 

pathology among women¹¹.

Clinically, jaundice was the most common presentation 

(84.7%), occurring in 100% of malignant cases compared 

to 78.1% of benign cases (p < 0.001). Systemic symptoms 

demonstrated strong discriminatory value: weight loss was 

reported in 62.2% of malignant cases compared to 3.8% of 

benign cases, and anorexia in 71.1% versus 4.8% (both p < 

0.001). "ese !ndings are consistent with classical 

descriptions of malignant obstructive jaundice7, 8. 

Hepatomegaly and palpable gallbladder were observed 

exclusively in malignant lesions.

Choledocholithiasis without cholangitis accounted for 

26.0% of all ERCP indications and was most common 

among patients aged 41-60 years. Chronic pancreatitis 

predominated in patients younger than 40 years (p = 

0.012), re&ecting established age distribution patterns5.

"erapeutically, balloon sweeping was performed in 35.3% 

of cases and exclusively in benign disease (p < 0.001), 

underscoring the procedural focus on stone extraction. 

Plastic stent placement was required in 46.0% overall and 



 16

Bangladesh Med J. 2025 Jan; 54(1)

6. Ostrowski B, Marek T, Janczewska A, Hajder N, 
Wiatrek A, Nowakowska-Duława E, Hartleb M. 
Performance of biliary stents in malignant biliary 
strictures. Pol Arch Intern Med. 2024;134(3):16653. 

7. Parmar MS. Courvoisier’s law. CMAJ. 2003;168(7): 
876–7.

8. Farrell A, Sanekommu H, Shah PN. Common 
pathology with atypical presentation: acute cholangitis. 
Cureus. 2023;15(6):e40747.

9. Gurung RB, Purbey B, Koju R, Bedi TR. Endoscopic 
retrograde cholangiopancreatography at Dhulikhel 
Hospital: outcome analysis. Kathmandu Univ Med J 
(KUMJ). 2014;12(45):55–9.

10. Pourhoseingholi MA, Vahedi M, Rahimzadeh M. 
Sample size calculation in medical studies. 
Gastroenterol Hepatol Bed Bench. 2013;6(1):14–7.

11. Stinton LM, Sha+er EA. Epidemiology of gallbladder 
disease: cholelithiasis and cancer. Gut Liver. 2012; 
6(2): 172–87.

12. Salari N, Hasheminezhad R, Heidarisharaf P, 

Khaleghi AA, Azizi AH, Shohaimi S, et al. "e global 

prevalence of gallstones in pregnancy: a systematic 

review and meta-analysis. Eur J Obstet Gynecol 

Reprod Biol X. 2023;19:100237

13. Labib PL, Goodchild G, Pereira SP. Molecular 

pathogenesis of cholangiocarcinoma. BMC Cancer. 

2019;19(1):185.

14. Mangiavillano B, Pagano N, Baron TH, Luigiano C. 

Outcome of stenting in biliary and pancreatic benign 

and malignant diseases: A comprehensive review. 

World J Gastroenterol. 2015;21(30):9038–54.

15. Elmunzer BJ, Maranki JL, Gómez V, Tavakkoli A, 

Sauer BG, Limketkai BN, Brennan EA, Attridge EM, 

Brigham TJ, Wang AY. ACG Clinical Guideline: 

Diagnosis and Management of Biliary Strictures. Am 

J Gastroenterol. 2023;118(3):405–26. 

 



 17

Original Article

1 *Dr. Shahana Akter, Medical O!cer, Department 
of Neonatology, Bangladesh Medical University 
(BMU), Dhaka, Bangladesh, Email: shahanahfrmc@ 
gmail.com.

2 Dr. Fatema Begum, Medical O!cer, Department 
of Paediatrics, Dhaka Medical College Hospital, 
Dhaka. Bangladesh

3 Dr. Mohammad Golam Sadik, Junior Consultant 
(Paediatrics), Upazilla Health Complex, Raipura, 
Narsingdi, Bangladesh

4 Dr. Ayesha Siddika, Assistant Registrar, Department 
of Paediatrics, Dhaka Medical College Hospital, 
Dhaka. Bangladesh

5 Dr. Rumpa Mani Chowdhury, Assistant Professor, 
Department of Neonatology, BMU, Dhaka, Bangladesh

6 Dr. M. A. Mannan, Professor, Department of 
Neonatology, BMU, Dhaka, Bangladesh

* For Correspondence 

Neonatal Sequential Organ Failure Assessment (nSOFA) Score Predicts Mortality and Morbidity in 
Preterm Infants

*Akter S1, Begum F2, Sadik MG3, Siddika A4 Chowdhury RM5, Mannan MA6

Abstract

Preterm infants are highly vulnerable to organ dysfunction 

and death due to physiological immaturity and complications 

such as respiratory distress syndrome (RDS), sepsis, and 

intraventricular hemorrhage (IVH). �e neonatal Sequential 

Organ Failure Assessment (nSOFA) score is an emerging tool 

for evaluating organ dysfunction. �is cross-sectional study was 

conducted from January 2024 to December 2024 in the 

Department of Neonatology, Bangladesh Medical University 

(BMU). �e study was designed to evaluate the role of the 

nSOFA score in predicting mortality and morbidity among 60 

preterm infants admitted to the Neonatal Intensive Care Unit 

(NICU), BMU. An additional aim was to identify 

demographic and clinical factors associated with adverse 

outcomes in these preterm infants.  Demographic, perinatal, 

and clinical data were collected. nSOFA scores comprising 

respiratory, cardiovascular, and hematologic components were 

calculated within 72 hours of birth. Infants were followed 

until discharge or death. Survivors and non-survivors were 

compared using independent t-test and chi-square test. 

Multivariate logistic regression identi�ed independent 

predictors of mortality. Of the 60 infants, 86.7% survived, and 

13.3% died. Non-survivors had signi�cantly lower gestational age 

(32.8 ± 2.7 vs 34.9 ± 2.3 weeks; p = 0.041) and birth weight (1.8 

± 0.4 vs 2.2 ± 0.5 kg; p = 0.033). Sepsis (75.0% vs 30.8%; p = 

0.025), RDS (75.0% vs 19.2%; p = 0.004), bronchopulmonary 

dysplasia (BPD) (50.0% vs 3.8%; p = 0.008), patent ductus 

arteriosus (37.5% vs 9.6%; p = 0.045), necrotizing enterocolitis 

(25.0% vs 3.8%; p = 0.049), and IVH (37.5% vs 7.7%; p = 

0.031) were signi�cantly more common among non-survivors. Mean 

cardiovascular (3.4 ± 1.1 vs 1.2 ± 0.8), respiratory (3.7 ± 0.9 vs 2.1 

± 1.0), hematologic (2.5 ± 0.6 vs 1.6 ± 0.7), and total nSOFA scores 

(8.1 ± 1.5 vs 4.9 ± 2.2) were signi�cantly higher in non-survivors 

(all p ≤ 0.002). Multivariate analysis showed �nal nSOFA score 

(aOR 1.85; 95% CI 1.32–2.58; p < 0.001), sepsis (aOR 3.10; p = 

0.030), BPD (aOR 4.50; p = 0.026), and IVH (aOR 4.20; p = 

0.035) independently predicted mortality. �e nSOFA score is a 

strong independent predictor of mortality in preterm infants. 

Higher early organ dysfunction scores, along with sepsis, BPD, 

and IVH, signi�cantly increase death risk. Routine nSOFA 

assessment may support early risk strati�cation and targeted 

intervention in NICU settings.

Keywords: nSOFA scores, preterm infants, neonatal 

mortality, organ dysfunction. 

INTRODUCTION

Preterm birth, de"ned as delivery before 37 completed 

weeks of gestation, remains a major global public health 

challenge and is a leading cause of neonatal morbidity and 

mortality. Complications of prematurity account for a 

substantial proportion of neonatal deaths worldwide, 

particularly in low and middle-income countries where 

access to advanced neonatal care may be limited. ¹,²

Immaturity of the respiratory, cardiovascular, immune, and 

hematologic systems renders preterm infants highly 

vulnerable to respiratory distress syndrome (RDS), sepsis, 

intraventricular hemorrhage (IVH), and multi-organ 

dysfunction, all of which signi"cantly increase the risk of 

death and long-term disability.³, 4, ¹⁰

RDS is one of the most common early complications of 

prematurity, resulting from surfactant de"ciency and 

structurally immature lungs. It contributes to respiratory 

failure and often necessitates mechanical ventilation, which 

itself increases the risk of chronic lung disease such as 
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bronchopulmonary dysplasia (BPD).4,¹² Infectious 

morbidity, particularly neonatal sepsis, further 

compounds organ dysfunction through systemic 

inflammatory responses and hemodynamic instability.³,8

Neurological complications, including IVH, are also 

strongly associated with adverse outcomes and re*ect the 

fragility of cerebral vasculature in preterm infants.¹³ 

Together, these conditions often lead to progressive organ 

failure, underscoring the need for early, objective 

assessment of disease severity.

%e Sequential Organ Failure Assessment (SOFA) score, 

widely used in adults to quantify organ dysfunction in 

sepsis, has been adapted for neonatal use as the neonatal 

SOFA (nSOFA) score.5 %e nSOFA incorporates 

respiratory support requirements, cardiovascular instability 

requiring vasoactive agents, and hematologic dysfunction 

measured by platelet counts.5-7 Unlike single-parameter 

assessments, this composite score re*ects the multisystem 

nature of critical illness in neonates. Several studies have 

demonstrated that higher nSOFA scores are associated 

with increased mortality in neonatal sepsis and late-onset 

infections, particularly among very low birth weight 

infants.5,7,9 Cardiovascular and respiratory components of 

the score have shown especially strong predictive value.6, 8

Despite growing evidence supporting the prognostic utility 

of nSOFA, data focusing speci!cally on preterm infants 

remain limited. Preterm neonates di&er physiologically 

from term infants and may exhibit distinct patterns of 

organ dysfunction due to developmental immaturity. 6,¹¹

Furthermore, the burden of respiratory disease, chronic 

lung injury, and hemodynamic instability in this 

population may in*uence the predictive performance of 

organ dysfunction scores¹². Understanding how nSOFA 

performs in preterm infants is therefore essential for 

improving early risk strati!cation and guiding clinical 

decision-making in neonatal intensive care units (NICUs).

MATERIALS AND METHODS

%is cross-sectional study was conducted on 60 preterm 

infants from January 2024 to December 2024 in the 

Department of Neonatology, Bangladesh Medical 

University (BMU). Preterm infants born at <37 completed 

weeks of gestation and admitted within the study period 

with complete clinical records to the Neonatal Intensive 

Care Unit (NICU) of BMU were included in the study. 

Infants with major congenital anomalies, chromosomal 

abnormalities, or incomplete data were excluded. 

Demographic and perinatal data were collected using a 

structured data collection form from medical records, 

clinical conditions/morbidity data were recorded in a 
checklist from bedside assessment, and assessment of organ 
dysfunction (nSOFA score) was noted in a scoring sheet.

Demographic and perinatal data included: Gestational age 

(weeks),  Birth weight (kg),  Sex, Mode of delivery (vaginal/

caesarean section),  Admission source (inborn/outborn),  
Antenatal steroid exposure, and APGAR score at 1 minute

Clinical morbidities recorded during hospitalization were: 

Sepsis,  respiratory distress syndrome (RDS), broncho- 

pulmonary dysplasia (BPD),  patent ductus arteriosus 
(PDA),  necrotizing enterocolitis (NEC), and  intraventricular
hemorrhage (IVH)

Organ dysfunction was assessed using the neonatal 
Sequential Organ Failure Assessment (nSOFA) score, 
calculated within the !rst 72 hours of life. %e score 
includes three components: Respiratory component- 
requirement for mechanical ventilation, Cardiovascular 
component- need for vasoactive support, and Hematologic 
component- platelet count level. Each component was 
scored according to standard published thresholds, and the 
total nSOFA score was obtained by summing the 
component scores. Higher scores indicate more severe 
organ dysfunction.

Infants were followed from admission until discharge or 

death.

%e primary outcome was in-hospital mortality. Infants 
were categorized into two groups based on outcome: 
Survivors (discharged alive), and non-survivors (died 
during hospitalization). Secondary outcomes included the 
association of nSOFA scores and major neonatal 
morbidities.

Data were analyzed using the Statistical Package for the 
Social Sciences (SPSS), version 26. Continuous variables 
were tested for normality and presented as mean ± standard 
deviation (SD). Categorical variables were expressed as 
numbers and percentages. An independent t-test was used 

to compare continuous variables between survivors and 
non-survivors. Chi-square test or Fisher’s exact test was 
used for categorical variables, as appropriate. Variables 
showing signi!cant association in bivariate analysis were 
entered into a multivariate logistic regression model to 

identify independent predictors of mortality. Adjusted 
odds ratios (aOR) with 95% con!dence intervals (CI) were 

reported. A p-value <0.05 was considered statistically 

signi!cant.
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Ethical approval was obtained from the Institutional 

Review Board (IRB) of the Bangladesh Medical University 

(BMU). Written informed consent (assent from parents or 

legal guardians) was obtained before enrollment. Con!dentiality

of patient information was strictly maintained throughout 

the study.

RESULTS

A total of 60 preterm infants admitted to the NICU during 

the study period were included in the analysis. Survival 

outcomes, demographic variables, clinical characteristics, 

nSOFA score components, and independent predictors of 

mortality were evaluated. Comparisons were made 

between survivors and non-survivors to identify di&erences 

in gestational age, birth weight, perinatal factors, and 

major neonatal morbidities. Organ dysfunction severity 

was assessed using nSOFA scores, and multivariate logistic 

regression was performed to determine variables 

independently associated with mortality among preterm 

infants.

Figure 1, the pie chart shows the survival status of preterm 

infants included in the study. Of the total 60 preterm 

infants, 52 (86.7%) survived, whereas 8 (13.3%) were 

non-survivors during the study period.

and inborn (25.0% vs 65.4%), though these di&erences 

were not statistically signi!cant (p = 0.456, 0.709, and 

0.125, respectively). p-values were obtained using an 

independent t-test or chi-square test; *p < 0.05 was 

considered statistically signi!cant.

Table I: Demographic and birth-related characteristics 

of preterm infants according to survival outcome

Demographic  Survivors  Non-Survivors  p-

Variable (n=52) (n=8) value

Gestational Age 34.9 ± 2.3 32.8 ± 2.7 0.041 *

(weeks)

Birth Weight (kg) 2.2 ± 0.5 1.8 ± 0.4 0.033 *

Sex (Male) 29 (55.8%) 6 (75.0%) 0.456

Mode of Delivery 27 (51.9%) 5 (62.5%) 0.709

(C/S)

Admission Status 34 (65.4%) 2 (25.0%) 0.125

(Inborn)

Table II presents the Clinical characteristics and neonatal 

morbidities among survivors and non-survivors; here, 

antenatal steroid exposure was more frequent among 

survivors than non-survivors (69.2% vs 50.0%; p = 0.297). 

Mean APGAR score at 1 minute was higher in survivors 

(6.8 ± 1.2) than non-survivors (6.2 ± 1.1; p = 0.120). 

Sepsis (75.0% vs 30.8%; p = 0.025), RDS (75.0% vs 

19.2%; p = 0.004), BPD (50.0% vs 3.8%; p = 0.008), 

PDA (37.5% vs 9.6%; p = 0.045), NEC (25.0% vs 3.8%; 

p = 0.049), and IVH (37.5% vs 7.7%; p = 0.031) were 

signi!cantly more common among non-survivors. Statistical

comparisons used independent t-test, chi-square, or Fisher’s

exact test as appropriate; *p <0.05 indicates statistical signi!cance.

Table II: Clinical characteristics and neonatal 
morbidities among survivors and non-survivors

Clinical  Survivors Non-Survivors p-

Variable  (n = 52) (n = 8) value

Antenatal Steroids 36 (69.2%) 4 (50.0%) 0.297

APGAR at 1 min 6.8 ± 1.2 6.2 ± 1.1 0.120

Sepsis 16 (30.8%) 6 (75.0%) 0.025 *

RDS 10 (19.2%) 6 (75.0%) 0.004 *

BPD 2 (3.8%) 4 (50.0%) 0.008 *

PDA 5 (9.6%) 3 (37.5%) 0.045 *

NEC 2 (3.8%) 2 (25.0%) 0.049 *

IVH 4 (7.7%) 3 (37.5%) 0.031 *

86.7%

13.3%

Survived Non-survivors

Figure 1: Survival outcomes among preterm infants (n=60)

Demographic Characteristics

Table I describes the demographic and birth-related 

characteristics of preterm infants according to survival 

outcome; values are presented as mean ± SD or number 

(%). Non-survivors had signi!cantly lower gestational age 

(32.8 ± 2.7 vs 34.9 ± 2.3 weeks; p = 0.041) and lower birth 

weight (1.8 ± 0.4 vs 2.2 ± 0.5 kg; p = 0.033) than survivors. 

A higher proportion of non-survivors were male (75.0% vs 

55.8%), delivered by caesarean section (62.5% vs 51.9%), 
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nSOFA Score Components and Final Score

Table III displays the comparison of nSOFA component 
scores and the total score between survivors and 
non-survivors, and the values are mean ± SD. Cardio- vascular 
score (3.4 ± 1.1 vs 1.2 ± 0.8; p < 0.001), respiratory score (3.7 
± 0.9 vs 2.1 ± 1.0; p < 0.001), and hematologic score (2.5 ± 
0.6 vs 1.6 ± 0.7; p = 0.002) were all signi!cantly higher among 
non-survivors. %e !nal total nSOFA score was markedly 
elevated in non-survivors compared with survivors (8.1 ± 1.5 
vs 4.9 ± 2.2; p < 0.001). Higher scores indicate more severe 
organ dysfunction. Independent t-tests were used; *p < 0.05 
considered statistically signi!cant.

Table III. Comparison of nSOFA component scores 

and total score between survivors and non-survivors

nSOFA  Survivors  Non-Survivors  p- 

Component (n = 52) (n = 8) value 

Cardiovascular Score 1.2 ± 0.8 3.4 ± 1.1 <0.001*

Respiratory Score 2.1 ± 1.0 3.7 ± 0.9 <0.001*

Hematologic Score 1.6 ± 0.7 2.5 ± 0.6 0.002*

Final Total nSOFA 4.9 ± 2.2 8.1 ± 1.5 <0.001*

Multivariate Logistic Regression Analysis

Table IV states the multivariate logistic regression analysis 
of factors independently associated with mortality in 
preterm infants; adjusted odds ratios (aOR) with 95% 
con!dence intervals (CI) are shown here. Final nSOFA 
score (aOR 1.85, 95% CI 1.32–2.58; p < 0.001), sepsis 
(aOR 3.10, 95% CI 1.12–8.59; p = 0.030), BPD (aOR 
4.50, 95% CI 1.20–16.90; p = 0.026), and IVH (aOR 
4.20, 95% CI 1.10–16.02; p = 0.035) were independently 
associated with increased mortality. RDS (aOR 2.20; p = 
0.103), PDA (aOR 2.70; p = 0.095), and NEC (aOR 2.00; 
p = 0.210) showed elevated odds but did not reach 
statistical signi!cance. Multivariate logistic regression was 
applied; *p < 0.05 indicates statistical signi!cance.

Table IV. Multivariate logistic regression analysis of factors 

independently associated with mortality in preterm infants

Variable aOR 95% CI p-value

Final nSOFA Score 1.85 1.32 – 2.58 <0.001 *

Sepsis 3.10 1.12 – 8.59 0.030 *

BPD 4.50 1.20 – 16.90 0.026 *

RDS 2.20 0.85 – 5.68 0.103

IVH 4.20 1.10 – 16.02 0.035 *

NEC 2.00 0.68 – 5.89 0.210

PDA 2.70 0.85 – 8.56 0.095

DISCUSSION

%is study demonstrates that the neonatal Sequential Organ 

Failure Assessment (nSOFA) score is a strong predictor of 

mortality and morbidity in preterm infants. Among 60 

preterm neonates, mortality was 13.3% (8/60), which is 

consistent with reported mortality ranges among 

hospitalized preterm populations in low- and middle-income 

settings¹,². The significantly lower gestational age (32.8 ± 

2.7 vs 34.9 ± 2.3 weeks; p = 0.041) and birth weight (1.8 ± 

0.4 vs 2.2 ± 0.5 kg; p = 0.033) among non-survivors 

reinforce the well-established association between 

prematurity severity and neonatal death¹⁰,¹¹. Organ 

immaturity predisposes these infants to respiratory failure, 

infection, and multi-organ dysfunction, explaining the 

higher vulnerability observed.

Non-survivors had markedly higher cardiovascular (3.4 ± 

1.1 vs 1.2 ± 0.8), respiratory (3.7 ± 0.9 vs 2.1 ± 1.0), 

hematologic (2.5 ± 0.6 vs 1.6 ± 0.7), and total nSOFA 

scores (8.1 ± 1.5 vs 4.9 ± 2.2; all p ≤ 0.002). %ese !ndings 

align closely with studies validating nSOFA as a prognostic 

tool in neonatal sepsis and critical illness8-9. Wynn et al. 

demonstrated that rising nSOFA scores correlate with 

mortality risk in very low birth weight infants with 

infection5, while subsequent multicenter evaluations 

con!rmed that cardiovascular and respiratory components 

contribute most strongly to death prediction6, 8. %e study 

results extend this evidence speci!cally to a preterm NICU 

population, where organ immaturity may amplify the 

impact of early organ failure.

%e adjusted odds ratio for mortality per unit rise in !nal 

nSOFA score was 1.85 (95% CI 1.32–2.58; p < 0.001), 

making it the most robust independent predictor. %is 

magnitude of association is comparable to previously 

reported odds ranging from 1.6–2.0 per score increment in 

neonatal cohorts5, 7, 9.

Sepsis occurred in 75.0% of non-survivors compared with 

30.8% of survivors (p = 0.025) and independently 

increased mortality risk (aOR 3.10). %is supports 

established evidence that sepsis precipitates systemic 

in*ammatory response and organ dysfunction, which 

nSOFA captures e&ectively³, 5. Studies in neonatal sepsis 

populations have consistently shown that organ failure 

scores outperform isolated laboratory markers in mortality 

prediction6, 7.

Respiratory distress syndrome (RDS) was present in 75.0% 

of non-survivors versus 19.2% of survivors (p = 0.004). 

Although not statistically signi!cant in multivariate 
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analysis (aOR 2.20; p = 0.103), RDS remains clinically 

critical. Similar !ndings have been reported in preterm 

cohorts where RDS is a primary driver of early mortality, 

particularly in resource-limited settings4, ¹⁰. The strong 

contribution of the respiratory component to the nSOFA 

score in our study underscores the importance of early 

ventilatory support.

Bronchopulmonary dysplasia (BPD) showed one of the 

strongest associations with death (50.0% vs 3.8%; p = 

0.008; aOR 4.50). BPD re*ects chronic lung injury and 

prolonged oxygen exposure, both linked to increased 

mortality and pulmonary hypertension in preterm infants¹².

Intraventricular hemorrhage (IVH) occurred in 37.5% of 

non-survivors versus 7.7% of survivors (p = 0.031; aOR 

4.20). IVH is recognized as a major determinant of adverse 

outcomes, including death and neurodevelopmental 

disability¹³. %e association observed here aligns with 

pathophysiological evidence that cerebral hemorrhage 

re*ects hemodynamic instability and systemic illness 

severity.

PDA (37.5% vs 9.6%; p = 0.045) and NEC (25.0% vs 

3.8%; p = 0.049) were more frequent in non-survivors but 

did not remain independent predictors. %eir contribution 

may be mediated through systemic in*ammatory and 

circulatory compromise, which is already captured within 

the nSOFA cardiovascular and hematologic components6.

Integrating nSOFA scoring within 72 hours of birth o&ers 

an objective, bedside tool for early risk strati!cation. 

Identifying infants with scores ≥8 may prompt intensi!ed 

monitoring, infection control, and organ support. %is 

approach is particularly valuable in resource-limited 

NICUs, where early detection of deterioration may 

improve outcomes7, 8.

CONCLUSION

%e nSOFA score is a reliable and independent predictor of 

mortality in preterm infants. Non-survivors had 

signi!cantly higher organ dysfunction scores (mean total 

nSOFA 8.1 vs 4.9), and each unit increase in score raised 

mortality odds by 85%. Sepsis, bronchopulmonary 

dysplasia, and intraventricular hemorrhage further 

ampli!ed risk. Incorporating nSOFA assessment into 

routine NICU care may enhance early identi!cation of 

high-risk infants and guide timely intervention. Larger 

multicenter studies using serial nSOFA measurements are 

recommended to validate its prognostic value across diverse 

neonatal settings.

Limitations:

%is study was conducted at a single tertiary-care center 

with a relatively small sample size (n= 60), which may limit 

the generalizability of the !ndings to other NICU settings. 

%is cross-sectional study design assessed nSOFA scores 

only within the !rst 72 hours of life; serial measurements 

over time might better re*ect dynamic organ dysfunction 

and could improve predictive accuracy. Some potential 

confounders, such as maternal risk factors, timing of 

interventions, and detailed infection pro!les, were not 

included in the regression model. %e small number of 

deaths (n=8) may have reduced statistical power in 

multivariate analysis, possibly underestimating associations 

with conditions such as RDS, PDA, and NEC.
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Abstract

Proximal humerus fractures are common injuries with a wide 
range of surgical treatment options, particularly for displaced 
fractures. Comparative data on functional outcomes following 
di�erent surgical modalities are therefore clinically relevant. 
�is study evaluated functional outcomes after surgical 
management of proximal humerus fractures and examined the 
association between surgical modality and recovery at 6 
months. �is prospective observational study was conducted 
for one and a half years at the Department of Orthopedic 
Surgery, Sir Salimullah Medical College Mitford Hospital 
(SSMCMH), from January 2022 to June 2023, among 95 
adult patients with surgically managed proximal humerus 
fractures. Open reduction and internal �xation (ORIF) with 
locking compression plate (LCP), K-wire �xation, 
intramedullary (IM) nailing, and hemiarthroplasty were 
performed according to fracture characteristics, bone quality, 
and surgeon preference. �e study population consisted 
predominantly (58.95%) of middle-aged adults (31-050 
years) with a near-equal male-to-female distribution. Road 
tra�c accidents accounted for approximately 41% of injuries, 
followed by falls (25%). Two-part fractures constituted just 
over half of cases, followed by three-part fractures, with 
four-part fractures forming a smaller proportion. ORIF with 
LCP was the most frequently performed procedure, accounting 
for approximately 40% of cases. At 6 months’ follow-up, the 
functional outcomes were evaluated using Neer’s shoulder 
score; the mean pain, function, and anatomical alignment 

scores were about 33, 16, and 6, respectively. Unadjusted 

analyses demonstrated higher mean pain, range of motion, and 

anatomical alignment scores among patients treated with 

ORIF using LCP compared with other surgical modalities. 

Multivariable linear regression analyses adjusted for age, sex, 

fracture pattern, comorbidities, side of involvement, and delay 

to surgery showed that K-wire �xation was associated with 

lower pain, range of motion, and anatomical alignment scores 

compared with LCP �xation. IM nailing demonstrated 

smaller but statistically signi�cant reductions across all 

domains, while hemiarthroplasty showed the largest negative 

associations, particularly for range of motion and anatomical 

alignment. Overall, ORIF with LCP �xation was associated 

with higher short-term functional outcome scores compared 

with K-wire �xation, IM nailing, and hemiarthroplasty. As 

inferential analyses were conducted using a simulated 

patient-level dataset constructed from study-level aggregates, 

these �ndings should be interpreted as hypothesis-generating 

and require con�rmation using complete patient-level data.

Keywords: Proximal humerus fractures, surgical modalities, 

locking compression plate, ORIF, K-wire �xation, Neer’s 

shoulder score.

INTRODUCTION

Proximal humerus fractures (PHFs) are the most common 

fracture a!ecting the shoulder girdle in adults account for 

nearly 5.7% of all fractures and are the most prevalent type 

(80%). "eir prevalence is projected to rise in the next 

three decades1-3. Approximately 20% of displaced (PHFs) 

may bene#t from surgical intervention4. Although 

numerous surgical management options exist, no single 

strategy is considered the standard of care5. However, 

certain structures are less stable than ORIF with locking 

plates6,7. Active middle-aged individuals tend to have more 

comminuted fractures and dislocations8. Closed reduction 

with percutaneous K-wire #xation is a minimally invasive 

procedure with restricted indications. "is procedure can 

be used for two, three, or four-port fractures with healthy 

bone stock. "is technique has several advantages, 

including minimum dissection, less disruption to the 

humeral head's vascular supply, less postoperative pain, 

shorter surgical time, and reduced blood loss compared to 

open techniques. "e disadvantages of this method include 

sti!ness, pin tract infection, K-wire migration, and loss of 

reduction9. ORIF with locking plating is a potential 
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approach for treating misplaced and comminuted proximal 

humerus fractures. "is approach has some potential 

advantages over standard open techniques10. "e 

#xed-angle design improves fracture stability, especially in 

comminuted fractures and osteoporotic bone. It also allows 

for a shorter immobilization period and speedier 

recovery11. Compression plates used for open reduction 

and internal #xation act as internal #xators, ensuring 

anatomical reductions. Advantages of these implants 

include no rotator cu! damage after surgery, great 

resistance to avulsion in osteopaenic bone due to angular 

stability, and three-dimensional screw placement in the 

head of the humerus12, Bone quality is crucial for 

successful #xation, preventing pin movement and 

construction failure13. "is study evaluates the functional 

outcomes of proximal humeral fractures treated with 

anatomic locking compression plates.

METHOD AND MATERIALS

"is prospective interventional study was conducted 

among 95 patients with proximal humerus fractures at the 

Department of Orthopedic Surgery, SSMCMH, from 

January 2022 to June 2023. Adult patients presenting with 

proximal humerus fractures who underwent surgical 

management, regardless of gender, and were willing to 

participate in the study were consecutively enrolled. 

Patients with pathologic fractures from primary or 

metastatic tumors, undisplaced fractures, open fractures, 

and fractures with distal neurovascular de#ciency were 

excluded. Fractures were classi#ed based on radiographic 

evaluation using standard anteroposterior, lateral, and 

axillary views. Surgical modality was selected according to 

fracture pattern, bone quality, patient age, and surgeon 

preference. "e surgical techniques employed included 

ORIF using an LCP, K-wire #xation, IM nailing, and 

hemiarthroplasty. All procedures were performed through 

a standard deltopectoral approach with the patient 

positioned in the beach chair position. Postoperative 

rehabilitation protocols were standardised across groups, 

with early passive mobilisation followed by progressive 

active-assisted and active exercises as tolerated. Patients 

were followed up clinically and radiographically, and 

functional outcomes were assessed at 6 months 

postoperatively. Functional outcomes were evaluated using 

Neer's shoulder score, a component score for pain, range of 

motion, and anatomical alignment, derived from 

established shoulder assessment systems. Higher scores 

indicated better functional outcomes. Data on 

demographic variables, fracture characteristics, surgical 

modality, and postoperative outcomes were recorded using 

a structured data collection sheet.

Statistical Analysis

Descriptive statistics were used to summarize demographic 

characteristics, fracture patterns, surgical modalities, and 

functional outcome scores. Categorical variables were 

presented as frequencies and percentages, while continuous 

variables were summarized as means with standard 

deviations. For descriptive analysis original data set was 

entered into a Microsoft Excel spreadsheet and analyzed 

using SPSS (version 27.0; SPSS Inc., Chicago, IL, USA) 

and GraphPad Prism.

Inferential analyses were performed to examine 

associations between surgical modality and functional 

outcomes at 6 months. Inferential analyses are presented 

for illustrative methodological purposes only and should 

not be interpreted as original patient-derived estimates. 

Multivariable linear regression models were constructed for 

pain, range of motion, and anatomical alignment scores, 
with ORIF using LCP as the reference category. Models 
were adjusted for age, sex, fracture pattern, comorbidities, 
side of involvement, and delay to surgery. Regression 
coe<cients (β) with corresponding 95% con#dence 
intervals were reported. Statistical signi#cance was assessed 
at a two-sided p-value of <0.05. As individual patient-level 
data were unavailable at the time of inferential analysis, a 

reproducible simulated dataset was generated based on 

reported group sizes, observed summary statistics, and 

outcome ranges consistent with the literature. "is 

simulated dataset was used solely to illustrate inferential 

analytical methods.

RESULT

In this study, descriptive statistical analysis was performed 

on demographic characteristics, fracture patterns, 

mechanisms of injury, surgical interventions, and 

postoperative functional outcomes among 95 patients with 

proximal humerus fractures. Inferential statistical analysis 

could not be performed in the #nal research report. At the 

time of article publication, individual patient-level data 

were unavailable; a simulated data set consistent with 

study-level aggregates was generated to illustrate analysis 

methods for inferential statistics.

Descriptive Statistical Analysis

Table I details the demographic characteristics of the 95 

participants. "e age distribution shows that 22 patients 

(23.16%) belong to the 21–30-year age group, 27 
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(28.42%) to the 31–40-year age group, 29 (30.53%) to the 

41–50-year age group, and 17 (17.89%) were age 51 years 

or older. "e study population consisted of 51 males 

(53.68%), with a male-to-female ratio of 1:0.86. "e mean 

BMI was recorded at 24.03 ± 2.11. Occupational 

categories were business (24 patients; 25.26%), private 

service (21; 22.10%), farming (17; 17.89%), household 

work (13; 13.68%), and other occupations (20; 21.05%).

Table I: Distribution of the demographic characteristics 

of the participants. (n=95)

Categories Frequency Percentages (%)

Age in years

21-30 22 23.16

31-40 27 28.42

41-50  29 30.53

>51 17 17.89

Gender

Male 51 53.68

Female 44 46.32

Occupations

Business 24 25.26

Private Service 21 22.11

Farmer 17 17.89

Housewife 13 13.69

Others 20 21.05

Mean Body Mass Index (BMI)              24.03±2.11

Table II presents the characteristics, including fracture 

pattern and laterality. Two-part fractures occurred in 39 

patients (41.05%), three-part fractures in 35 patients 

(36.84%), and four-part fractures in 21 patients (22.10%). 

Left-sided fractures were reported in 49 patients (51.58%), 

and right-sided fractures in 46 patients (48.42%).

Table II: Distribution of fracture characteristics, 

including fracture pattern and laterality (n=95)

Categories Frequency Percentages (%)

Types of fracture

Four Part 21 22.11

"ree Part 35 36.84

Two Part 39 41.05

Laterality of Fracture

Left 49 51.58

Right 46 48.42

Figure 1 illustrates that the leading cause of injury was road 
accidents, accounting for 41.05% of cases. Falls were 
responsible for 25.26% of the fractures, while other causes, 
including various types of traumas not speci#ed as falls or 
road accidents, contributed to 33.68% of the injuries.

41%

25%

34%

Road traffic accident

Fall Others

Table III outlines the surgical procedures performed for 

treatment. Commonly employed procedure was ORIF 

with LCP, which constituted 29.47% of the total. "is was 

followed by ORIF with K-wire at 26.32%. Shoulder 

hemiarthroplasty was performed in 23.16% of the cases, 

while CRIF with intramedullary nailing (IM Nailing) 

accounted for 21.05% of the surgical treatments.

Table III: Distribution of Surgical Procedures (n-95)

Surgical Treatment Frequency Percentages

ORIF with K-wire 25 26.32

Shoulder hemiarthroplasty 22 23.16

CRIF with IM nailing 20 21.05

ORIF with LCP 28 29.47

Table IV presents the mean scores for pain, function, and 

anatomical alignment at 6 months following surgical 

management of proximal humerus fractures. Pain scores 

ranged from 31 to 35, with a mean ± SD of 33.01 ± 2.11. 

Function scores ranged from 15 to 30, with a mean ± SD 

of 15.55 ± 0.15. Anatomy scores ranged from 5 to 10, with 

a mean ± SD of 6.23 ± 1.32. Mean pain scores were higher 

Figure 1: Distribution of Causes of Injury
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than function and anatomy scores, while anatomical 

alignment scores demonstrated greater variability across 

patients.

Table IV: Mean pain, function, and anatomy scores at 

6 months (n-95)

Categories Minimum- Mean±SD 

 Maximum Score of Score

Pain 31-35 33.01±2.11

Anatomy 5-10 6.231.32

Function 15-30 15.55±0.15

Inferential Statistics

"e statistical analyses presented here are illustrative and 

were performed on a simulated data set constructed to 

match the study’s #nal reported group sizes and overall 

characteristics. "ese results should not be presented as 

original patient data. 

Table V summarizes the mean pain, range of motion, and 

anatomical alignment scores strati#ed by surgical modality. 

Among 95 patients, those treated with ORIF using an LCP 

had mean pain scores of 33.5 ± 2.8, ROM scores of 15.2 ± 

2.6, and anatomy scores of 4.6 ± 0.6. Corresponding values 

for K-wire #xation were 29.9 ± 3.3 for pain, 13.0 ± 2.8 for 

ROM, and 4.1 ± 0.7 for anatomy. Patients treated with IM 

nailing had mean pain scores of 31.0 ± 3.1, ROM scores of 

13.9 ± 2.4, and anatomy scores of 4.3 ± 0.5. "e 

hemiarthroplasty group demonstrated mean pain scores of 

28.4 ± 4.0, ROM scores of 11.4 ± 3.2, and anatomy scores 

of 3.1 ± 0.9.

Table V: Association between surgical modality and overall functional outcome scores

Surgical modality n Pain mean ± SD (35) ROM mean ± SD (20) Anatomy mean ± SD (5)

ORIF with LCP 28 33.5 ± 2.8 15.2 ± 2.6 4.6 ± 0.6

K-wire #xation 25 29.9 ± 3.3 13.0 ± 2.8 4.1 ± 0.7

IM nailing 20 31.0 ± 3.1 13.9 ± 2.4 4.3 ± 0.5

Hemiarthroplasty 22 28.4 ± 4.0 11.4 ± 3.2 3.1 ± 0.9

Total 95 — — —

Values are mean ± SD (max score in parentheses). Pain (max 35), ROM (max 20), Anatomy (max 5).

Table VI presents the results of multivariable linear regression analyses examining the association between surgical modality and 
functional outcome component scores at 6 months, using ORIF with LCP as the reference category. After adjustment for age, 
sex, fracture pattern, comorbidities, side of involvement, and delay to surgery, K-wire #xation was associated with lower pain 
scores (β = –4.2; 95% CI –7.0 to –1.5; p = 0.003), lower range of motion scores (β = –6.3; 95% CI –9.4 to –3.1; p < 0.001), 
and lower anatomy scores (β = –5.1; 95% CI –8.0 to –2.1; p = 0.001) compared with LCP #xation. Intramedullary nailing was 
also associated with lower pain (β = –2.9; 95% CI –5.8 to –0.1; p = 0.044), range of motion (β = –4.7; 95% CI –7.6 to –1.7; p 
= 0.002), and anatomy scores (β = –3.9; 95% CI –6.7 to –1.0; p = 0.009). Hemiarthroplasty demonstrated the largest negative 
associations across all three component domains, with pain (β = –7.8; 95% CI –11.0 to –4.6; p < 0.001), range of motion (β = 
–10.5; 95% CI –13.8 to –7.1; p < 0.001), and anatomy scores (β = –9.1; 95% CI –12.4 to –5.9; p < 0.001).

Table VI: Uni"ed Multivariable Linear Regression Models Predicting Pain, ROM, and Anatomical Alignment 

Scores (Reference: ORIF with LCP)

Surgical Modality Pain Score Model<br>β  ROM Score Model<br>β  Anatomy Score Model<br>β

 (95% CI), p (95% CI), p  (95% CI), p

ORIF with LCP (Ref ) 0 (Ref ) 0 (Ref ) 0 (Ref )

K-wire "xation –4.2 (–7.0 to –1.5), –6.3 (–9.4 to –3.1),  –5.1 (–8.0 to –2.1),
 p = 0.003 p < 0.001 p = 0.001

IM nailing –2.9 (–5.8 to –0.1),  –4.7 (–7.6 to –1.7), –3.9 (–6.7 to –1.0),
 p = 0.044 p = 0.002 p = 0.009

Hemiarthroplasty –7.8 (–11.0 to –4.6), –10.5 (–13.8 to –7.1), –9.1 (–12.4 to –5.9), 
  p < 0.001 p < 0.001 p < 0.001

Model adjustment variables: Age, sex, fracture pattern, comorbidities, side of involvement, and delay to surgery.
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Figure 2 presents a forest plot of the adjusted regression 

coe<cients with corresponding 95% con#dence intervals 

(CIs) for pain, range of motion (ROM), and anatomical 

alignment scores, comparing K-wire #xation, 

intramedullary (IM) nailing, and hemiarthroplasty against 

the reference category, ORIF with locking compression 

plate (LCP). Negative coe<cients indicate poorer 

outcomes relative to ORIF with LCP.

K-wire #xation moderately worsens outcomes across all 

domains, with statistically signi#cant di!erences. IM 

nailing slightly worse outcomes, closer to LCP, but still 

inferior. Hemiarthroplasty is associated with the largest 

negative associations, consistently poorer pain, ROM, and 

anatomical alignment scores.

Overall, the forest plot demonstrates a consistent and 

statistically signi#cant association between surgical 

modality and functional outcomes after adjustment for 

relevant covariates, with ORIF using an LCP associated 

with superior pain relief, range of motion, and anatomical 

alignment at 6 months compared with K-wire #xation, IM 

nailing, and hemiarthroplasty.

DISCUSSION

Proximal humerus fractures constitute a substantial 

proportion of upper-limb injuries across adult age groups, 

with their epidemiology in@uenced by both trauma 

mechanisms and age-related bone quality¹-³. In this study, 

most patients were middle-aged, with a near-equal 

male-to-female ratio, re@ecting a demographic pattern 

increasingly reported in recent series¹4, ¹⁶. Road traffic 

accidents were the leading cause of injury, accounting 

for approximately 41% of cases, followed by falls 

(25%). This distribution mirrors #ndings from urban 

trauma centres, where high-energy mechanisms contribute 

signi#cantly to proximal humerus fractures8.

With respect to fracture morphology, two-part fractures 

represented the largest subgroup, comprising slightly more 

than half of the study population, while three-part 

fractures accounted for approximately one-third of cases. 

Similar fracture distributions have been reported in 

comparable cohorts²0-²³ and may reflect the inclusion of 

surgically managed fractures.

Regarding surgical management, ORIF with LCP was the 

most frequently performed procedure, accounting for 

approximately 40% of all cases. K-wire #xation and IM 

nailing together constituted nearly one-third of 

procedures, while hemiarthroplasty was used in a smaller 

subset of patients, primarily those with more complex 

fracture patterns. "is distribution is consistent with 

current surgical trends favoring locking plate #xation for 

displaced proximal humerus fractures due to its angular 

stability and suitability for osteoporotic bone6, ¹⁰-¹², ¹⁸, ¹⁹.

Descriptive analysis of functional outcomes at 6 months 

demonstrated a mean pain score of around 33, compared 

with mean function and anatomical alignment scores of 

about 16 and 6, respectively. Pain scores showed less 

Reference line at β = 0 → ORIF with LCP is the baseline. Negative β values → Worse outcomes compared to LCP. Error bars 

(95% CI) → Show the precision of estimates.

Figure 2: Adjusted associations between surgical modality and functional outcomes
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variability, whereas anatomical alignment scores 

demonstrated wider dispersion, indicating heterogeneity in 

fracture reduction and healing. "ese #ndings are 

consistent with prior studies in which pain relief occurs 

earlier, while recovery of function and anatomical 

congruity remains incomplete at mid-term follow-up¹0, ¹².

When outcomes were examined by surgical modality, 

unadjusted analyses showed that patients treated with 

ORIF using LCP achieved higher mean pain, range of 

motion, and anatomical alignment scores compared with 

those treated with K-wire #xation, IM nailing, or 

hemiarthroplasty. In contrast, lower mean component 

scores were observed in the hemiarthroplasty group, which 

constituted a smaller proportion of the cohort and 

predominantly included patients with complex fractures. 

"ese descriptive di!erences provided an important 

contextual framework for subsequent adjusted analyses and 

are consistent with earlier comparative reports²4.

Multivariable regression analyses further demonstrated 

that surgical modality was independently associated with 

functional outcomes after adjustment for age, sex, fracture 

pattern, comorbidities, side of involvement, and delay to 

surgery. Compared with ORIF using LCP, K-wire #xation 

was associated with lower pain scores (β −4.2; 95% CI −7.0 

to −1.5), reduced range of motion (β −6.3; 95% CI −9.4 to 

−3.1), and lower anatomical alignment scores (β −5.1; 95% 

CI −8.0 to −2.1). IM nailing was also associated with 

statistically signi#cant reductions across all domains, while 

hemiarthroplasty demonstrated the largest negative 

associations, particularly for range of motion (β −10.5; 

95% CI −13.8 to −7.1) and anatomical alignment (β −9.1; 

95% CI −12.4 to −5.9).

"ese quantitative #ndings are concordant with previously 

published studies reporting superior functional outcomes 

following locking plate #xation compared with K-wire 

#xation and hemiarthroplasty, especially in displaced two- 

and three-part fractures²4. Earlier literature has highlighted 

that less rigid #xation methods may compromise rotational 

stability, resulting in restricted shoulder motion and 

suboptimal anatomical restoration²4. Similarly, the 

relatively lower functional outcomes observed following 

hemiarthroplasty align with prior reports emphasizing the 

importance of tuberosity healing and rotator cu! integrity 

in determining postoperative shoulder function7, ¹⁷.

"e graphical presentation of adjusted associations 

reinforced these #ndings, with forest plots demonstrating 

consistently negative regression coe<cients for all 

non-LCP modalities across pain, range of motion, and 

anatomical alignment domains. CIs excluded the null in 

most comparisons, indicating statistically signi#cant 

di!erences relative to the reference category. "e 

consistency of these associations across outcome domains 

suggests clinically meaningful variation in short-term 

functional recovery by surgical modality.

Inferential analyses were conducted using a simulated 

patient-level dataset; the results should be regarded as 

hypothesis-generating rather than con#rmatory.

CONCLUSION

In this study, road tra<c accidents accounted for 

approximately 41% of injuries, and two-part fractures were 

the most common pattern. ORIF with locking 

compression plate #xation, used in about 40% of cases, was 

associated with higher mean pain, range of motion, and 

anatomical alignment scores at 6 months compared with 

K-wire #xation, intramedullary nailing, and hemiarthroplasty.

Adjusted analyses demonstrated lower functional outcome 

scores across all domains for non-LCP surgical modalities, 

with the largest reductions observed following hemiarthroplasty.

As inferential analyses were based on simulated 

patient-level data, these #ndings should be interpreted as 

hypothesis-generating and warrant con#rmation using 

complete patient-level datasets.

LIMITATIONS

"e sample size within some surgical subgroups was 

relatively small, which may limit statistical precision. In 

addition, functional outcomes were assessed at a single 

follow-up point of 6 months, precluding evaluation of 

long-term recovery and implant-related complications. 

Inferential statistical analyses were conducted using a 

simulated patient-level dataset constructed from study-level 

aggregates, as individual patient data were unavailable.
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Abstract

Colorectal carcinoma (CRC) remains a major contributor to 

global cancer morbidity and mortality, with incidence rising 

rapidly in developing nations due to dietary and lifestyle 

transitions. In Bangladesh, limited epidemiological 

surveillance and the absence of structured screening 

programmes lead to delayed diagnosis and poorer outcomes. 

�is study sought to characterize the clinico-demographic, 

behavioural, and histopathological features of CRC to support 

early detection and prevention strategies. A hospital-based 

cross-sectional study was undertaken from January to 

December 2023 at two tertiary centres in Dhaka: Sheikh 

Russel National Gastroliver Institute and Hospital 

(SRNGIH) and the National Institute of Cancer Research 

and Hospital (NICRH). A total of 252 histologically 

con�rmed CRC patients were consecutively enrolled. Primary 

variables included age, sex, socioeconomic status, presenting 

symptoms, tumour location, histologic type, grade, and stage. 

CRC was more common in males (59.5%), with a mean age 

of 44.4 ± 13.3 years, and predominated among 

middle-income patients (90.5%). �e rectum was the most 

common tumour site (46.8%), followed by the ascending colon 

(18.3%) and sigmoid colon (11.1%), with an overall 

left-sided predominance (61.9%). Major symptoms included 

unexplained weight loss (97.2%), loss of appetite (93.3%), 

per-rectal bleeding (78.6%), constipation (77.8%), and 

tenesmus (73.4%). Adenocarcinoma constituted 96.4% of 

cases, with most tumours moderately di�erentiated (79.8%) 

and diagnosed at Stage II (65.5%) or Stage III (22.6%). 

Modi�able risk factors were widespread: low daily fruit intake 

(15.9%), low vegetable intake (38.1%), high red-meat 

consumption (75.4% occasional or more), and low dairy 

intake (96.4% occasional). Common comorbidities included 

diabetes mellitus (31.0%) and hypertension (25.4%), 

whereas hereditary risk factors, including family history of 

CRC (3.17%) and familial adenomatous polyposis (0%), 

were uncommon. �e �ndings indicate a strong association of 

CRC in Bangladesh with lifestyle-related and metabolic 

factors, consistent with trends observed in other rapidly 

transitioning middle-income countries. �e predominance of 

Stage II and III disease underscores delayed symptom 

recognition and diagnostic access. Strengthening early 

evaluation of rectal bleeding and altered bowel habits in 

primary care and expanding multidisciplinary CRC services 

and cancer registries remain essential priorities.

Keywords: Colorectal carcinoma; clinico-demographic 

characteristics; adenocarcinoma; left-sided colorectal cancer; 

tumour stage; lifestyle risk factors; dietary factors.

INTRODUCTION

Colorectal carcinoma (CRC) is a major global health 

burden, ranking as the third most common cancer in men 

and the second in women, and accounting for nearly 10% 

of all new malignancies worldwide. According to 

GLOBOCAN 2020, approximately 1.93 million new 

CRC cases and 0.94 million deaths occurred globally, 

contributing to 8.5% of all cancer mortality, with lifetime 

Bangladesh Med J. 2025 Jan; 54(1)
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risks of 4.6% for men and 4.2% for women¹. Although 

once considered a cancer of high-income nations, CRC 

incidence has risen rapidly in low- and middle-income 

countries (LMICs), including Bangladesh. More than half 

of global cases (55%) and deaths (52%) now occur in 

less-developed regions², largely driven by urbanization, 

dietary westernization, and increasingly sedentary 

lifestyles³⁻5.

In South-East Asia, the age-standardized CRC incidence 

has remained around 6.95 per 100,000 since the 1980s6, 

yet total case numbers continue to rise with population 

ageing. In contrast, rates remain substantially higher in 

Australia, New Zealand, and North America—44.8 per 

100,000 in men and 32.2 per 100,000 in 

women¹—re'ecting long-standing lifestyle exposures. 

Evidence from Bangladesh suggests a gradual but steady 

rise in CRC. A Dhaka-based review of 1,300 cancer cases 

reported CRC as the third most common malignancy in 

males (12.5%) and #fth in females (3%) 6, while the 

WHO 2014 Cancer Mortality Report attributed 3.8% of 

male cancer deaths to CRC7. Several studies now describe 

a tendency toward earlier onset, with one reporting a mean 

diagnostic age of 50.8 years8 and others noting frequent 

late-stage presentation9.

Globally, CRC incidence increases sharply after age 40, 

and over 90% of cases occur in individuals older than 50 

years7. Men consistently demonstrate 30–40% higher 

incidence and mortality than women¹¹, likely due to 

hormonal di"erences, diet, and behavioral factors such as 

smoking and alcohol use¹². Non-modi#able risks include 

age, family history, and hereditary disorders such as Lynch 

syndrome and familial adenomatous polyposis (FAP)¹³⁻¹5, 

with #rst-degree relatives facing a 2–4-fold higher risk¹4⁻¹5. 

Modi#able contributors—high consumption of red or 

processed meat, low #bre intake, obesity, sedentary 

lifestyles, smoking, and alcohol use—also signi#cantly 

elevate risk¹6⁻¹8. Chronic in'ammatory bowel disease and 

type 2 diabetes mellitus approximately double CRC 

risk¹9⁻²0.

Emerging evidence implicates gut microbiota dysbiosis, 

which may promote chronic in'ammation and genotoxic 

metabolite production, in CRC pathogenesis²¹. 

Nutritional de#cits such as low vitamin D, inadequate 

calcium, and reduced fruit and vegetable intake further 

heighten susceptibility²²⁻²4. Socioeconomic gradients also 

shape CRC risk and outcomes, as lower-income groups 

often face barriers to screening and timely diagnosis, 

resulting in poorer survival²5. In Bangladesh, most CRC 

patients originate from middle and lower socioeconomic 

groups with limited health literacy and minimal access to 

preventive services. Rapid urbanization, high consumption 

of re#ned carbohydrates, and low dietary #bre intake may 

further contribute to increasing CRC burden²6⁻²8.

Clinical manifestations vary by tumour location. 

Right-sided cancers commonly present with anaemia, 

weight loss, and fatigue, whereas left-sided lesions more 

frequently cause altered bowel habits, constipation, rectal 

bleeding, and tenesmus²9⁻³0. In resource-constrained 

settings, diagnostic delays contribute to advanced-stage 

presentation³¹. Histologically, adenocarcinoma accounts 

for over 90% of CRC³², and staging follows the AJCC 

TNM system³³. Most tumours evolve from adenomatous 

polyps through the adenoma–carcinoma sequence³4.

While screening strategies such as fecal occult blood 

testing, fecal immunochemical testing, sigmoidoscopy, and 

colonoscopy have reduced CRC mortality in high-income 

countries³5⁻³6, organized screening remains largely absent 

in Bangladesh and many LMICs³7. Existing Bangladeshi 

studies are limited by small sample sizes and insuDcient 

clinical detail, underscoring the need for more 

comprehensive characterization of CRC patients³8.

MATERIALS AND METHODS

!is hospital-based cross-sectional study was conducted 

from January to December 2023 at two government 

tertiary referral centres in Dhaka, Bangladesh: Sheikh 

Russel National Gastroliver Institute and Hospital 

(SRNGIH) and the National Institute of Cancer Research 

and Hospital (NICRH), both o"ering advanced 

gastrointestinal and oncological care. Ethical approval was 

obtained from both Institutional Review Boards, and 

written informed consent was secured in Bengali after 

explaining the study’s purpose, procedures, risks, and 

bene#ts. Data were anonymized, and participants could 

withdraw at any time without a"ecting their treatment.

Eligible participants included all inpatients and outpatients 

of any age or sex with histopathologically con#rmed 

colorectal carcinoma (CRC) during the study period. 

Exclusion criteria were pregnancy; severe cardiovascular, 

renal, pulmonary, or cerebrovascular disease; other 

malignancies, signi#cant psychiatric illness; or substance 

abuse. Although the calculated sample size was 384, 252 

consecutive eligible patients were enrolled using 

non-probability sampling due to logistical constraints.
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Data were collected by a pretested semi-structured 

questionnaire aligned with study objectives. It captured 

sociodemographic data (age, sex, education, occupation, 

residence, socioeconomic status); lifestyle factors (smoking, 

alcohol, betel nut use, physical activity, diet); personal and 

family medical history (diabetes, hypertension, in'ammatory

bowel disease, familial adenomatous polyposis, CRC family 

history); and presenting symptoms (per-rectal bleeding, 

constipation, diarrhoea, abdominal pain, tenesmus, 

anaemia, weight loss, anorexia, intestinal obstruction). 

Colonoscopic and histopathological #ndings were also 

recorded, including lesion site, histologic subtype, tumour 

grade, and clinical stage.

Data collection involved face-to-face interviews, review of 

medical records, colonoscopy, and histopathology reports. 

CRC diagnosis was con#rmed via histopathological 

examination of biopsy or resected specimens. !e 

questionnaire was piloted on 20 CRC patients at SRNGIH 

to assess clarity and feasibility, with revisions made 

accordingly. Data were reviewed daily for completeness 

and consistency by the investigator, with periodic 

supervisory oversight; incomplete records were excluded.

Data were analyzed using SPSS version 27.0 (IBM Corp., 

Chicago, USA). Continuous variables (e.g., age) were 

expressed as mean ± standard deviation, and categorical 

variables as frequencies and percentages. Associations were 

tested using chi-square or Fisher’s exact test, with 

signi#cance set at p<0.05.

Operational De!nitions

Socioeconomic class: Categorized according to monthly 

family income in Bangladeshi Taka (BDT): Lower class: 

<12,500 BDT, Middle class: 12,500–21,500 BDT, and 

Upper class: >21,500 BDT.

Dietary habit: Healthy diet: Rich in vegetables, fruits, and 

whole grains; low in red or processed meat; Unhealthy diet: 

Predominantly re#ned foods, low-#bre, and high-fat intake.

RESULTS

A total of 252 patients with histopathologically con#rmed 

colorectal carcinoma were included in the study. !e 

results highlight the predominant age group, gender 

pattern, common presenting complaints, and tumour 

characteristics among the study population, o"ering 

insight into the prevailing clinico-demographic pro#le of 

colorectal carcinoma in the Bangladeshi context.

Table I summarizes the sociodemographic characteristics of 

the participants. !e mean age was 44.4 ± 13.3 years 

(range 14–78), with most aged 41–50 years (27.8%), 

followed by 31–40 years (24.2%) and 21–30 years 

(17.1%). Males comprised 59.5% (male: female ratio- 

3:2). Educational levels were predominantly primary 

(45.1%) and secondary (42.5%). Most participants 

(90.5%) belonged to the middle-income group. 

Occupationally, 41.7% were service holders, 36.9% 

homemakers, 8.3% businessmen, 5.2% students, and 

7.9% others.

Table I: Sociodemographic Characteristics of Study 

Participants (n=252)

Variables Frequency Percentage 

  (n) (%)

Age group (years)

<20 5 2.0

21–30 43 17.1

31–40 61 24.2

41–50 70 27.8

51–60 40 15.9

61–70 30 11.8

>70 3 1.2

Sex

Male 150 59.5

Female 102 40.5

Educational level

No institutional education 18 7.1

Primary 115 45.1

Secondary 107 42.5

Graduation 9 3.6

Post-Graduation 3 1.3

Monthly family income (BDT)

<12,500 3 1.2

12,500–21,500 228 90.5

>21,500 21 8.3

Occupation

Service 105 41.7

Homemaker 93 36.9

Business 21 8.3

Student 13 5.2

Others 20 7.9
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Table II focuses on the distribution of participants 

according to the predisposing and background 

characteristics. Non-smokers were 75.8% and 

non-alcoholic 99.2%, while current smokers were 22.6% 

and ex-smokers 1.6%. Family history was present in 

3.17%, and 1.6% reported other malignancies in 

#rst-degree relatives. Regarding comorbidities, 31% of 

patients had diabetes mellitus, 25.4% had hypertension, 

and 2% had dyslipidaemia. No participant reported a 

history of IBD or FAP.

Table II: Distribution of participants according to 

predisposing factors (n=252)

Variables Frequency Percentage 

  (n) (%)

Smoking status  

Smoker 57 22.6

Ex-smoker 4 1.6

Non-smoker 191 75.8

Alcohol consumption  

Alcoholic 1 0.4

Ex-alcoholic 1 0.4

Non-alcoholic 250 99.2

CRC in 1st degree relative  

Yes 8 3.17

No 244 96.83

Family history of other cancers  

Yes 4 1.6

No 248 98.4

History of DM 78 31

History of HTN 64 25.4

History of Dyslipidemia 5 2

History of IBD  

Yes 0 0.0

No 252 100

Family history of FAP  

Present 0 0.0

Absent 252 100

Table III presents the dietary pattern; here, vegetables were 

consumed daily by 38.1%, weekly by 42.8%, and 

occasionally by 16.3%. Occasional fruit consumption was 

62.7% and 15.9% daily. Occasionally consumed dairy 

products by 96.4% and weekly by 1.2%, whereas red meat 

was occasionally consumed by 75.4%, and weekly by 

3.2%.

Table III: Distribution of the study population 

according to dietary pattern (n=252)

Dietary pattern Number of  Percentage
 patients

Vegetable consumption  

Occasional 41 16.3

Monthly 7 2.8

Weekly 108 42.8

Daily 96 38.1

Fruit consumption  

Rare 1 0.4

Occasional 158 62.7

Monthly 3 1.2

Weekly 50 19.8

Daily 40 15.9

Dairy consumption  

Rare 3 1.2

Occasional 243 96.4

Monthly 1 0.4

Weekly 3 1.2

Daily 2 0.8

Red meat consumption  

Rare 50 19.8

Occasional 190 75.4

Monthly 3 1.2

Weekly 8 3.2

Daily 1 0.4

Table IV outlines the clinical presentations of colorectal 

carcinoma in multiple responses. Unexplained weight loss 

had 97.2%, loss of appetite 93.3%, per-rectal bleeding 

78.6%, constipation 77.8%, and tenesmus 73.4%. 

Cramping abdominal discomfort was observed in 51.2%, 

and altered bowel habit in 36.1%. Anaemia, dark or black 

stools, and abdominal lump were found in 19.8%, 38.9%, 

and 10.7% of participants.
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Table- IV: Distribution of the participants according to 
clinical presentation (n=252)

Clinical Variables Frequency Percentage 

  (n) (%)
Per rectal bleeding 198 78.6
Dark or black stools 98 38.9
Tenesmus 185 73.4
Cramping discomfort in  129 51.2
the lower abdomen

Decreased appetite 235 93.3

Diarrhea 27 10.7

Constipation 196 77.8

Unexplained weight loss 245 97.2

Features anemia 50 19.84

Altered bowel habit 91 36.1

Presence of a lump in the abdomen  27 10.7 

Table V compares clinical symptoms between right- and 

left-sided colorectal carcinomas. Left-sided tumours more 

frequently presented with rectal bleeding (55.57% vs 

11.46%; p=0.000), blood in stool (92.95% vs 53.13%; 

p=0.006), cramping discomfort (82.69% vs 58.33%; 

p=0.022), and lower abdominal pain (80.77% vs 58.33%; 

p=0.018). Right-sided cancers showed higher rates of 

constipation (89.58% vs 71.79%) and anaemia (54.17% 

vs 7.69%; p=0.000). Weight loss and intestinal obstruction 

did not di"er signi#cantly.

Table V: Clinical features according to site of colorectal cancer (n=252)

Clinical Pro#le Right colon(n=96) n (%) Left colon(n=156) n (%) P value

Rectal Bleeding 11(11.46) 87(55.57) 0.000*

Blood in Stool 51(53.13) 145(92.95) 0.006*

Cramping Discomfort in Lower Abdomen 56(58.33) 129(82.69) 0.022*

Tenesmus 6(10.53) 51(89.47) 0.131

Decreased Appetite 93(96.88) 142(91.03) 0.853

Diarrhoea 7(7.29) 20(12.82) 0.0116*

Constipation 86(89.58) 112(71.79) 0.850

Weight Loss 96(100) 149(95.51) 0.268

Lower Abdominal Pain 56(58.33) 126(80.77) 0.018*

Altered Bowel Habit 61(63.54) 30(19.23) 0.238

Features of Intestinal Obstruction 21(21.85) 19(12.18) 0.443

Features of Anemia 52(54.17) 12(7.69) 0.000*  

Presence of Lump 11(11.46) 16(10.26) 0.443

Figure 1 displays the anatomical site distribution of 

colorectal cancer. !e rectum was the most frequent site 

(46.8%), followed by the ascending colon (18.3%), sigmoid 

colon (11.1%), caecum (8.7%), transverse colon (5.6%), 

Figure 2: Site distribution of colorectal cancer by laterality (n=252)
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and hepatic 'exure (5.6%). A small proportion occurred in 

the rectosigmoid (2.4%) and splenic 'exure (0.3%).

Figure 2 illustrated the site distribution of colorectal cancer 

by laterality, left-sided tumors accounted for 61.9%, 

whereas right-sided tumours represented 38.1% of all cases.46.8

18.3

11.1
8.7

5.6 5.6
2.4 1.2 0.3

0

5

10

15

20

25

30

35

40

45

50

P
e

rc
e

n
ta

g
e

Figure 1: Topographic distribution of colorectal cancer (n=252)
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Table VI shows that males predominated in both right- and 

left-sided colon cancers, comprising 62.5% and 57.7% of 

cases, respectively. Females accounted for 37.5% of 

right-sided and 42.3% of left-sided cases. !e male-to- 

female ratio was about 3:2.

Table VI: Gender distribution by site of colorectal 

cancer involvement (n=252)

Gender                        Site of involvement

 Right Colon  Left Colon 

 (n=96) n (%) (n=156) n (%)

Male  60 (62.50) 90 (57.69)

Female 36 (37.50) 66 (42.31)

Total 96(100) 156(100)

Table VII: Distribution of the participants according to 

histopathological grade and stage (n=252)

Variables Frequency Percentage 
  (n) (%)

Histopathological grade  

Poorly di"erentiated 37 14.7

Moderately di"erentiated 201 79.7

Well di"erentiated 14 5.6

Total 252 100.0

Histopathological stage  

Stage I 11 4.4

Stage II 165 65.5

Stage III 57 22.6

Stage IV 19 7.5

Total 252 100.0

Discussion

!e demographic pro#le identi#ed in this study is 

consistent with previous research from Bangladesh and 

neighboring South Asian countries, where colorectal 

carcinoma (CRC) is characterized by male predominance 

and diagnosis in middle age¹⁻³. !e higher proportion of 

males (nearly 60%) parallels #ndings from other 

developing regions and may re'ect di"erential exposure to 
established risk factors—such as smoking, alcohol 
consumption, and higher red-meat intake—as well as 
gendered patterns in health-seeking behavior and potential 
hormonal protection in women4⁻6. !e mean age at 
diagnosis, clustered in the #fth decade, remains 
considerably younger than in Western populations, where 
CRC typically presents after 60 years of age7⁻8. !is earlier 
onset, widely reported across South Asia, may be 
attributable to rapid lifestyle transitions, increasing 
prevalence of metabolic comorbidities, and the absence of 
structured screening programs, resulting in symptomatic 
rather than pre-symptomatic detection9⁻¹0.

!e predominance of rectal and left-sided tumours 
(61.9%) aligns with studies from India, Pakistan, Nepal, 
and Sri Lanka, all reporting a distal localization pattern in 
Asian CRC cases¹¹⁻¹³. Conversely, a higher proportion of 
proximal tumours is documented in Europe, North 
America, and Australia¹4⁻¹5. !ese di"erences may be 
in'uenced by regional variation in dietary composition- 
particularly #bre, dairy, re#ned carbohydrates, and 
processed meats-as well as by availability and utilization of 
endoscopic screening. Colonoscopy is widely accessible in 

developed nations, enabling identi#cation of 

asymptomatic proximal polyps and early right-sided 

Figure 3: Distribution of the participants according to 

histopathology of tumor (n=252)
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Figure 3 is a pie chart illustrating the distribution of 

participants according to the histopathology of the tumor; 

most study subjects (96.4%) had adenocarcinoma, while 

3.6% had squamous cell carcinoma. 

Table VII presents the distribution of participants 

according to histopathological grade and stage. Regarding 

tumor di"erentiation, moderately di"erentiated colorectal 

carcinoma accounted for 79.7%, followed by poorly 

di"erentiated (14.7%) and well-di"erentiated (5.6%) 

tumors. According to histopathological staging, Stage II 

was the most common (65.5%), followed by Stage III 

(22.6%), Stage IV (7.5%), and Stage I (4.4%).
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cancers, whereas in Bangladesh, limited endoscopic access 

results in detection of symptomatic, predominantly distal 

disease¹6. !e rectal predominance (46.8%) observed here 

echoes earlier Bangladeshi reports showing 40–50% rectal 

involvement¹7⁻¹8, suggesting that sigmoidoscopy could 

serve as a feasible, cost-e"ective screening tool in 

resource-constrained settings.

Histopathologically, the predominance of adenocarcinoma 

(96.4%) and moderately di"erentiated tumours is 

consistent with both regional and international data¹9⁻²¹. 

Previous Bangladeshi studies and reports from India 

similarly document adenocarcinoma proportions 

exceeding 90%²²⁻²³, indicating broadly shared 

carcinogenic pathways in'uenced primarily by 

environmental and dietary exposures rather than 

signi#cant genetic diversity²4. With respect to stage, the 

predominance of Stage II disease (65.5%) di"ers slightly 

from earlier Bangladeshi literature that reported a majority 

of patients presenting at Stages III and IV²5⁻²6. !is 

relative improvement may re'ect better access to tertiary 

care and increased clinical vigilance in urban settings. 

However, nearly one-third of patients still presented with 

advanced disease, reinforcing the impact of diagnostic 

delay and the absence of national screening initiatives²7. In 

contrast, Western populations—supported by structured 

screening—frequently observe diagnosis at Stage I or II²8.

Symptom patterns in this cohort, including per-rectal 

bleeding, altered bowel habits, constipation, tenesmus, 

weight loss, and anorexia, align with those reported in 

regional literature²9⁻³0. !ese symptoms, although 

common in CRC, are often overlooked by both patients 

and primary-care providers, resulting in delayed referral for 

colonoscopy. Right-sided tumours, as documented 

elsewhere, more frequently presented with anaemia and 

occult bleeding, whereas left-sided lesions were associated 

with obstructive symptoms³¹.

!e high prevalence of metabolic comorbidities—diabetes 

mellitus (31%) and hypertension (25%)—highlights the 

growing interaction between metabolic syndrome and 

CRC risk, a relationship well established in global and 

regional studies³²⁻³4. Hereditary contributions were 

minimal, with very low frequencies of familial 

adenomatous polyposis (FAP) and family history of CRC, 

consistent with #ndings from other Asian populations³5.

Lifestyle-related factors were prominent, with most 

patients reporting unhealthy diets characterized by low 

fruit and vegetable consumption, minimal dairy intake, 

and high red-meat consumption. !ese patterns strongly 

align with evidence linking low #bre, high saturated fat 

intake, and altered gut microbiota to colorectal 

neoplasia³6⁻³7. Physical inactivity, present in two-thirds of 

the cohort, is also a recognized independent risk factor³8.

Overall, the #ndings of this study reinforce previously 

documented trends while deepening contextual 

understanding of CRC in Bangladesh. !ey re'ect a 

transitional epidemiological pattern shaped by 

urbanization, behavioral risk factors, and insuDcient 

screening coverage. 

CONCLUSION

Colorectal carcinoma in Bangladesh predominantly a"ects 

middle-aged males, with a high prevalence of left-sided, 

moderately di"erentiated adenocarcinomas and a strong 

association with lifestyle and metabolic risk factors. !e 

predominance of Stage II and III cancers at presentation 

underscores delayed detection. Strengthened awareness, 

screening, and lifestyle modi#cation initiatives are urgently 

needed to address this rising public health challenge.

LIMITATIONS

!e use of consecutive sampling could introduce selection 

bias, as only patients attending tertiary care centres were 

included. Information on lifestyle factors, such as diet, 

smoking, and physical activity, was obtained directly from 

participants, re'ecting their personal accounts and 

experiences, which may be subject to recall bias. !e study 

focused on clinico-demographic and histopathological 

aspects; molecular and genetic parameters were beyond its 

de#ned scope.
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Urine Like Diarrhea in Older Children: A Case Report

*Benzamin M1, Chowdhury MZR2, Ahmed A3, Fathema K4, Karim ASMB5

Abstract

“Urine-like diarrhea” is classically described in congenital 
chloride-losing diarrhea (CCLD), a rare neonatal-onset secretory 
diarrheal disorder. Presentation of similar stool characteristics in 
older children without CCLD is extremely uncommon. A 
10-year-old Bangladeshi girl presented with 15 days of frequent 
passage of clear, watery stool described by her mother as 
“urine-like,” occasionally mixed with mucus. �ere was mild 
pre-defecation abdominal cramping but no fever, blood in stool, 
tenesmus, or weight loss. Physical examination was largely 
unremarkable except for an ill-de�ned mobile mass in the right 
iliac fossa. Laboratory investigations, including complete blood 
count, in�ammatory markers, serum electrolytes, thyroid pro�le, 
HIV screening, and celiac serology, were normal. Stool 
examination, culture, and Clostridium di�cile toxin assay were 
negative. Stool electrolytes showed low sodium, potassium, and 
chloride levels, with a low stool osmolality and low osmotic gap 
suggestive of secretory diarrhea. Endoscopy, colonoscopy, 
abdominal CT, and tumor markers (calcitonin, gastrin) were 
normal. However, a plain abdominal X-ray revealed fecal 
impaction in the right colon. During bowel preparation with 
polyethylene glycol and sodium phosphate enema, a large amount 
of fecal matter was expelled, followed by complete resolution of 
diarrhea.Colonic fecal impaction can present atypically as 
persistent “urine-like” watery diarrhea in older children. 
Recognition of this presentation can prevent unnecessary invasive 
investigations and lead to prompt, e�ective treatment. 

Keywords: Urine-like diarrhea; fecal impaction; persistent 
diarrhea; secretory diarrhea

INTRODUCTION:

Watery diarrhea in children is a common clinical 

presentation, but its underlying mechanisms vary and 

include osmotic, secretory, in!ammatory, and motility- 

related processes. Among these, secretory diarrhea is 

characterized by large-volume watery stool that persists 

despite fasting and is typically associated with electrolyte 

transport abnormalities.1,2 One of the most distinctive 

clinical descriptions within this category is “urine-like 

diarrhea,” a term originally used to describe the 

characteristically clear, watery stool of congenital 

chloride-losing diarrhea (CCLD)3.

CCLD is a rare autosomal recessive disorder caused by 

mutations in the SLC26A3 gene, which encodes an 

intestinal chloride–bicarbonate exchanger 4,5. Dysfunction 

of this transporter leads to impaired chloride absorption 

and excessive chloride-rich !uid loss into the intestinal 

lumen, producing lifelong secretory diarrhea beginning in 

the neonatal period4,5. "e stool typically lacks solid fecal 

material and resembles urine in appearance, a feature 

considered highly suggestive of the disorder3-5. Because of 

its early onset, metabolic disturbances, and persistent 

course, CCLD is usually recognized in infancy rather than 

later childhood4,5.

In contrast, watery diarrhea in older children is more often 

attributed to infections, malabsorption, in!ammatory 

bowel disease, endocrine causes, or functional disorders. 

Chronic or persistent diarrhea (lasting more than 14 days) 

raises concern for noninfectious etiologies such as celiac 

disease, in!ammatory conditions, or rare secretory 

tumors1,2,6. However, fecal impaction, a condition more 

commonly associated with constipation, may paradoxically 

present with diarrhea due to leakage of !uid and mucus 

around retained stool, a phenomenon known as over!ow 

or paradoxical diarrhea. "is is typically described as 

small-volume stool passage associated with rectal loading.7

Presentation of large-volume, clear, “urine-like” watery 

stool in an older child without neonatal history of CCLD 

is exceedingly uncommon and may prompt extensive 

evaluation for secretory diarrheal disorders. To our 

knowledge, reports linking this speci#c stool description to 

proximal colonic fecal impaction are lacking in the 
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pediatric literature. "is case highlights an unusual but 

reversible cause of persistent watery diarrhea that mimics 

classical descriptions of secretory diarrheal disease.

DTAIL CASE PRESENTATION

A 10-year-old Bangladeshi girl presented with a 15-day 

history of frequent passage of clear, watery stool without 

visible fecal matter (Fig 1), occasionally mixed with mucus. 

Her mother described the stool as “urine-like” in 

appearance. Each episode was preceded by mild cramping 

pain in the abdomen. "ere was no history of fever, 

hematochezia, tenesmus, recent travel, antibiotic use, 

ingestion of non-food items, known food allergy, or 

symptoms suggestive of malabsorption. General physical 

examination was unremarkable, and anthropometric 

measurements were appropriate for age. Abdominal 

examination revealed an ill-de#ned, mobile mass in the 

right iliac fossa. Digital rectal examination showed an 

empty rectum, and there were no signs of intestinal 

obstruction. Before referral, she had received cipro!oxacin, 

metronidazole, probiotics, and oral rehydration solution 

without clinical improvement. Laboratory investigations 

demonstrated normal complete blood count, in!ammatory 

markers, and serum electrolytes, including bicarbonate. 

"yroid pro#le, HIV serology, and celiac screening (tTG 

IgA with normal total IgA) were within normal limits.

Stool examination revealed no leukocytes or red blood cells, 

and stool culture showed no pathogenic growth. Reducing 

substances were absent. Clostridium di$cile toxin A and B 

assays were negative. Stool electrolyte analysis showed low 

sodium (<10 mmol/L), potassium (<2 mmol/L), and chloride 

(<15 mmol/L) levels. Stool pH was 6. Her stool osmolality 

and the calculated stool osmotic gap were low, suggesting a 

secretory pattern of diarrhea. To evaluate potential causes of 

secretory diarrhea, further investigations were undertaken. 

Colonoscopy, esophagogastroduodenoscopy, and 

contrast-enhanced computed tomography of the abdomen 

were normal, e$ectively excluding in!ammatory bowel 

disease, celiac disease, and structural lesions. Serum 

calcitonin and gastrin levels were also normal, reducing the 

likelihood of neuroendocrine tumors. A plain abdominal 

radiograph obtained before colonoscopy revealed fecal 

impaction in the right colon (Fig 2). During bowel 

preparation with polyethylene glycol 3350 (1.5gm/kg/day) 

and sodium phosphate enema (2.5ml/kg), a large quantity of 

retained fecal matter was evacuated along with watery stool 

(Fig 3). By the following day, stool frequency and consistency 

returned to normal. After that polyethylene glycol 3350 

(1gm/kg/day) was given as maintenance therapy for 2 

months followed by gradual tapering over 1 month. 

Based on the clinical #ndings, radiological evidence, and 

complete resolution of symptoms following disimpaction, a 

diagnosis of persistent watery diarrhea secondary to proximal 

colonic fecal impaction was established. "e child remained 

asymptomatic during a 6-month follow-up period.

Table 1 contains the laboratory and diagnostic pro#le of 

the patient with persistent urine-like watery diarrhea. It 

demonstrates normal systemic parameters, absence of 

infectious or in!ammatory markers, and exclusion of 

endocrine, celiac, and structural gastrointestinal causes. 

Abdominal radiography revealed fecal impaction in the 

right colon, with complete clinical resolution following 

bowel disimpaction.

Table 1. Lab and diagnostic pro!le of the patient with persistent urine-like watery diarrhea

Investigation   Patient value Reference range

Complete blood count Haemoglobin 11.2 g/dL 11.5–15.5 g/dL

  White blood cells 7.28 ×10³/µL 4.0–10.5 ×10³/µL

  Platelets 366 ×10³/µL 150–450 ×10³/µL

  C-reactive protein 0.9 mg/L <5 mg/L

Serum electrolytes Sodium 142 mmol/L 135–145 mmol/L

  Potassium 4.3 mmol/L 3.5–5.5 mmol/L

  Chloride 106 mmol/L 98–106 mmol/L

"yroid function "yroid-stimulating hormone 4.4 µIU/mL 0.5–4.5 µIU/mL

  Free thyroxine 1.65 ng/dL 0.77–2.08 ng/dL

Celiac screening tTG IgA 0.9 U/mL <4 U/mL

  Total IgA 1.2 g/L 0.42–2.95 g/L

Tumour markers Calcitonin <2 pg/mL <4 pg/mL

  Gastrin 25.8 pg/mL 13–115 pg/mL

  HIV I & II Negative Negative
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Figure 1 shows the appearance of the passed stool; clear, 

watery stool lacking visible fecal material, described by the 

caregiver as “urine-like” in appearance.

Table 1. Lab and diagnostic pro!le of the patient with persistent urine-like watery diarrhea (Cont.d)

Investigation   Patient value Reference range

Stool examination Pus cells 0–2/HPF <5/HPF

  Red blood cells None None

  Reducing substances Negative Negative

  Stool culture No growth —

  Clostridium di$cile toxin A/B Negative Negative

  Stool pH 6.0 6.0–7.2

Stool electrolytes Sodium <10 mmol/L 20–30 mmol/L

  Potassium <2 mmol/L 55–75 mmol/L

  Chloride <15 mmol/L 15–25 mmol/L

  Stool osmolality <50 mOsm/kg ≈290 mOsm/kg*

  Calculated stool osmotic gap ≈ 26 mOsm/kg† <50 mOsm/kg (secretory)

Imaging and procedures Plain abdominal radiograph Fecal impaction in  —

   the right colon

  Barium follow-through Normal —

  Colonoscopy Normal —

  Upper gastrointestinal endoscopy Normal —

  Contrast-enhanced CT abdomen Normal —

Abbreviations: HPF, high-power "eld; tTG, tissue transglutaminase; IgA, immunoglobulin A; CT, computed tomography.
* Direct measurement of stool osmolality is often unreliable because of bacterial metabolism; calculated values are preferred.
† Stool osmotic gap = stool osmolality of patient – 2(Na⁺ + K⁺).

Figure 1: Appearance of the passed stool at presentation Figure 2: Plain abdominal radiograph

Figure 2 displays the plain X-ray of the abdomen showing 

fecal loading and impaction in the right colon.



 42

Bangladesh Med J. 2025 Jan; 54(1)

Figure 3 shows the appearance of the passed stool during 

disimpaction; watery stool with visible fecal material.

defective chloride–bicarbonate exchange, causing 

chloride-rich secretory diarrhea from early infancy and 

often leading to metabolic alkalosis and electrolyte 

imbalance4,5. However, the absence of neonatal onset, 

normal growth, normal serum electrolytes, and complete 

symptom resolution after bowel evacuation in this patient 

argues strongly against a congenital transport disorder.

An alternative explanation is diarrhea secondary to fecal 

impaction. Although traditionally associated with 

constipation, fecal impaction can lead to persistent watery 

stool passage. "e pathophysiology involves prolonged 

contact between retained fecal masses and the colonic 

mucosa, causing irritation, in!ammation, and increased 

mucus and !uid secretion9. Liquid intestinal contents may 

bypass the impacted stool, producing apparent diarrhea. 

"is phenomenon is well described in adults and elderly 

populations, but less emphasized in children, particularly 

when impaction is located proximally rather than in the 

rectum.

Classical descriptions of over!ow diarrhea emphasize 

small-volume stool leakage with rectal loading, yet this case 

di$ered in two important respects: the rectum was empty 

on examination, and stool output was described as 

large-volume, clear !uid. Proximal colonic impaction, as 

seen radiologically in this child, may allow greater 

accumulation of secreted !uid proximal to the obstruction, 

leading to more profuse watery output. Continuous 

mucosal stimulation by the fecal mass may further enhance 

secretory activity, producing stool that resembles 

descriptions of secretory diarrheal disorders9. "is 

mechanism provides a plausible explanation for the 

misleading “urine-like” appearance.

Persistent diarrhea in children often triggers extensive 

investigations, including endoscopy and imaging, to 

exclude serious pathology. "is case underscores that fecal 

impaction should remain in the di$erential diagnosis of 

persistent watery diarrhea, even when stool appears purely 

liquid and rectal examination is normal. Simple abdominal 

radiography may identify this reversible condition and 

prevent unnecessary invasive testing.

"us, this report expands the clinical spectrum of fecal 

impaction in children and demonstrates that it can mimic 

rare secretory diarrheal states both clinically and 

biochemically. Recognition of this atypical presentation 

has important implications for cost-e$ective evaluation 

and timely management.

Figure 3: Appearance of the passed stool during disimpaction

DISCUSSION 

Watery diarrhea in children requires classi#cation into 

osmotic, secretory, in!ammatory, or mixed types to guide 

evaluation. In the present case, the very low stool osmotic 

gap supported a secretory pattern, which typically suggests 

enterotoxin-mediated infection, bile salt malabsorption, 

endocrine tumors, congenital transport defects, or 

in!ammatory disorders1,2. Accordingly, infectious causes, 

in!ammatory bowel disease, thyroid disease, and 

neuroendocrine tumors were systematically excluded 

through history, laboratory evaluation, endoscopy, and 

imaging.  

In untreated cases, celiac crisis presents with explosive 

watery diarrhea and severe metabolic abnormalities8. 

However, our case was thriving well without any prior 

history of gluten sensitivity and had normal celiac 

screening results.

"e clinical description of clear, feces-free “urine-like” stool 

initially raises suspicion for CCLD, the condition in which 

this term was #rst popularized3. CCLD results from 
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CONCLUSION

Fecal impaction should be considered in older children 

presenting with persistent clear watery (“urine-like”) 

diarrhea, even when rectal examination is normal. Simple 

imaging may prevent misdiagnosis and unnecessary 

investigations. Prompt disimpaction can be curative.
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Obituary news January-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 Professor Dr. AKM Aftabuddin

 Ex. Principal (In charge), Dhaka Medical College 29/12/2024

2 Dr. Omar Faruq Saber

 Ex Student of Dhaka Medical College 25/12/2024

3 Dr. Azizul Alim

 Program Manager,  Maternal Health, DGSH 24/12/2024

4 Dr. Md. Mahmud Hossain

 Assistant Registrar, Kurmitola General Hospital, Dhaka. 22/12/2024

5 Professor Dr. Shahidul Bashar 

 Head of Deptt. Community Medicine, Papular Medical College, Dhaka. 13/12/2024

6 Dr. KM Abdur Rashid 30/11/2024

 Bangladeshi Origin of British Citizen

7 Dr. Mahbub Kamal Siddiquee 23/11/2024

 Ex Dirictor, Directorate General of Health

8 Dr. Md. Junayed Khandaker  20/11/2024

 Ex Student of Sirajganj  Medical College (16-17 Batch)

9 Dr. Ahmed Abu Saleh 13/11/2024

 Professor of Microbiology BSMMU 

10 Dr. Md. Hanif Imon  10/11/2024

 Associate Prof. of Surgery

 Ad Din Sakina Medical College and Hospital, Jashore 

11 Professo Dr.  Mobin Khan 31/10/2024

 Renowned Liver Specialist 

12 Dr. Golam Kazem Ali Ahmed  30/10/2024

 Renowned Dermatologist 

13 Dr. Mahmudullah Saif  19/10/2024

 Ex Student of MAG Osmani Medical College, Sylhet (44st   Batch) 

14 Dr. Mominul Haque  28/09/2024

 Ex Student of Dhaka  Medical College (33st   Batch)

 Member of BMA Executive Committee 

15 Dr. Md. Tariqul Alam Noman 27/09/2024

 Associate Prof. of Orthopaedics Surgery

 Mymensingh Medical College 

16 Dr. Hosne Ara Begum  27/09/2024

 Ex Dirictor Chattogram Medical College 

May Allah bless the departed souls.

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

life.
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