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ORIGINAL ARTICLE   

   

Outcome of Surgical and Medical Management of Abdominal 
Tuberculosis Observed at Chuadanga District Hospital 

 

Rahman MW1, Sarker MM2, Kamal MHM3, Khan MSA4, Sume SJ5 

 
 

ABSTRACT 
Background: Abdominal tuberculosis (TB) is a significant health challenge, particularly in 
regions with high TB prevalence, often requiring either medical or surgical management. This 
study aimed at comparing the outcomes and prognosis of medical versus surgical 
management in patients diagnosed with abdominal tuberculosis at Chuadanga Sadar 
Hospital, Chuadanga, Bangladesh.  
Methods: This study was conducted on 96 patients diagnosed with abdominal tuberculosis 
from January 2021 to January 2024. Patients were divided into two groups: medical 
management with antitubercular therapy (ATT) and surgical management for those with 
complications. Outcomes were assessed regarding symptom resolution, complication rates, 
and overall prognosis. Statistical analysis was performed using SPSS to determine 
significance.  
Results: Of the 96 patients, 59.7% received medical management, and 40.3% underwent 
surgical intervention. The medical group showed a 90% improvement rate, with 10% 
developing complications that required surgery. The surgical group had a complication rate 
of 18.5%, with a 75% full recovery rate after follow-up. Mortality rates were lower in the 
medically managed group 2.5% compared to the surgically managed group 5.6%. Early 
medical or surgical intervention significantly improved prognosis p<0.05.  
Conclusions: Both medical and surgical management yield positive outcomes for abdominal 
tuberculosis, but early diagnosis and appropriate intervention are crucial. Surgical 
management is vital for complicated cases, while ATT remains effective for uncomplicated 
ones. 
 
Keywords: Abdominal tuberculosis, surgical management, prognosis, outcomes. 
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INTRODUCTION 
 
Abdominal tuberculosis (TB), and 
extrapulmonary tuberculosis, represents a 
formidable clinical challenge due to its protean 
manifestations, diagnostic complexity, and often 
delayed recognition.1 It remains a significant 
contributor to global morbidity and mortality, 
particularly in regions where TB is endemic, such 
as South Asia, sub-Saharan Africa, and Latin 
America. Abdominal TB can affect various 
organs within the abdominal cavity, including the 
peritoneum, mesenteric lymph nodes, 
gastrointestinal tract, and, less frequently, solid 
  

  
organs such as the liver, spleen, and pancreas. 
This multifocal involvement complicates 
diagnosis and management, as the disease 
often mimics other gastrointestinal disorders, 
including Crohn's disease, malignancies, and 
other infectious processes.2 Consequently, 
timely diagnosis and appropriate management 
strategies are critical in preventing adverse 
outcomes and ensuring optimal patient 
prognosis. 
 
Management of abdominal TB traditionally 
oscillates between two principal approaches: 
medical management, primarily consisting of  
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antitubercular therapy (ATT), and surgical 
intervention, necessitated by complications such 
as bowel perforation, obstruction, and fistula 
formation. Although ATT is effective in treating 
uncomplicated cases, the advent of surgical 
intervention plays a crucial role in managing 
complicated cases, especially in patients 
presenting with life-threatening emergencies.3 
However, a definitive consensus on whether 
surgery or medical management offers superior 
outcomes, particularly long-term prognosis, 
remains elusive. The decision-making process 
is often complicated by the heterogeneity in 
clinical presentations, the stage at which the 
disease is diagnosed, and the availability of 
healthcare resources.4 The primary objective of 
this study is to conduct a comparative analysis 
of surgical versus medical management of 
abdominal tuberculosis, with a particular focus 
on patient outcomes and prognostic indicators. 
By examining the clinical and therapeutic 
variables that influence treatment decisions and 
outcomes, this research seeks to bridge the gap 
in current knowledge regarding the most 
effective management strategies for abdominal 
TB. It aims to equip clinicians with evidence-
based insights to guide treatment choices, 
ultimately improving patient survival rates and 
quality of life.  
 
Abdominal tuberculosis results from the 
hematogenous spread of Mycobacterium 
tuberculosis or ingestion of infected sputum in 
cases of concomitant pulmonary TB. Once 
within the abdominal cavity, the bacterium can 
localize in various tissues, causing various 
pathological manifestations, from 
granulomatous inflammation to caseous 
necrosis and fibrosis. The disease can present 
in multiple forms, including tuberculous 
peritonitis, mesenteric lymphadenopathy, 
intestinal tuberculosis, and solid organ 
involvement.5 These distinct forms of the 
disease give rise to varied clinical presentations, 
which can range from nonspecific symptoms 
such as chronic abdominal pain, fever, night 
sweats, and weight loss to acute complications, 
including bowel perforation, obstruction, or 
gastrointestinal bleeding.6 Diagnosing the cases 
of abdominal tuberculosis is challenging due to 
the nonspecific nature of its symptoms, which 
often overlap with other gastrointestinal 
disorders, leading to delays in diagnosis and 
initiation of appropriate therapy. Advanced 
imaging modalities 
 

  
such as computed tomography (CT), magnetic 
resonance imaging (MRI), diagnostic 
laparoscopy, and tissue biopsy have become 
essential tools in confirming the diagnosis of 
abdominal TB. However, in resource-limited 
settings where such diagnostic facilities are not 
readily available, the reliance on clinical 
suspicion and empirical treatment remains 
prevalent.7 The mainstay of treatment for 
abdominal tuberculosis remains medical 
management through a standardized regimen of 
antitubercular therapy. The WHO-recommended 
treatment regimen consists of a combination of 
first-line drugs, including rifampicin, isoniazid, 
pyrazinamide, and ethambutol, typically 
administered over sometime up to one year. 
Studies have demonstrated that early initiation of 
ATT in uncomplicated cases of abdominal TB 
significantly reduces morbidity and mortality. 
Patients treated with ATT often experience a 
marked reduction in symptoms, such as 
abdominal pain, fever, and weight loss, within 
weeks of starting therapy.8 Moreover, early 
treatment prevents the progression of disease 
and the development of complications such as 
intestinal obstruction and perforation, which are 
often the primary indications for surgical 
intervention. 
 
While medical management is highly effective for 
uncomplicated cases, it is not without 
challenges. Patients with drug-resistant TB 
strains, or those who fail to respond to first-line 
drugs, may require more prolonged treatment 
with second-line agents, which are often 
associated with greater toxicity and higher costs. 
Furthermore, the prolonged course of treatment 
necessitates careful monitoring of drug 
adherence and management of potential 
adverse drug reactions, including hepatotoxicity, 
nephrotoxicity, and neurotoxicity.9 Despite these 
challenges, medical management is preferred, 
provided the disease is diagnosed early, and the 
patient is closely monitored for complications. 
Surgical intervention in abdominal tuberculosis is 
generally reserved for cases where medical 
management has failed or where complications 
necessitate urgent surgical correction. The most 
common indications for surgery include bowel 
obstruction, perforation, peritonitis, and the 
presence of large intra-abdominal abscesses or 
fistulas. In such cases, surgery becomes a 
lifesaving measure, as delays in intervention can 
result in sepsis, multiorgan failure, and death.  
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Surgical procedures typically involve bowel 
resection, repair of perforations, or drainage of 
abscesses, depending on the specific 
complications encountered. In cases of 
peritonitis, extensive debridement and lavage of 
the peritoneal cavity may be required to control 
infection.10 
 
Comparative studies have shown that while 
surgical management improves survival in 
patients with complicated abdominal 
tuberculosis, it is associated with higher rates of 
morbidity, including postoperative infections, 
wound dehiscence, and anastomotic leaks. 
Additionally, the recovery period following 
surgery is often prolonged, necessitating 
intensive postoperative care and prolonged 
hospitalization. However, for patients with life-
threatening complications such as bowel 
perforation or peritonitis, surgical intervention is 
essential for improving outcomes and 
preventing death. In some cases, a hybrid 
approach may be necessary, wherein patients 
undergo initial surgical intervention to manage 
acute complications, followed by long-term ATT 
to eradicate the underlying infection. This 
combined approach has improved long-term 
prognosis by addressing immediate life-
threatening complications and the underlying 
infectious process.11 
 
A growing body of evidence suggests that 
medical and surgical management have distinct 
roles in treating abdominal tuberculosis, 
depending on the clinical presentation and the 
stage of the disease. For patients presenting 
with uncomplicated abdominal TB, medical 
management with ATT is highly effective, with 
cure rates exceeding 90% when treatment is 
initiated early.12 Conversely, patients presenting 
with complications such as bowel obstruction, 
perforation, or abscess formation are more likely 
to benefit from surgical intervention, provided 
that surgery is performed promptly. Prognosis in 
abdominal TB is influenced by several factors, 
including the timeliness of diagnosis, the 
presence of complications, and the patient's 
overall nutritional and immune status. Patients 
who are diagnosed early and treated with ATT 
typically have an excellent prognosis with 
minimal long-term sequelae. However, patients 
with delayed diagnoses or those who require 
surgical intervention often face a more guarded 
prognosis, with higher rates of morbidity and  
 

 where access to advanced surgical care may be 
limited. 
 
Aims and Objective 
This study aims at comparing the outcomes and 
prognosis of surgical versus medical 
management in patients with abdominal 
tuberculosis. Specifically, the study seeks to 
determine the effectiveness of each treatment 
approach in terms of symptom resolution, 
complication rates, and overall patient survival 
and recovery. 

 
METHODS 
 

Study Design 
This study was conducted at the Department of 
Surgery, Chuadanga Sadar Hospital, 
Chuadanga, from January 2021 to January 
2024. A total of 96 patients diagnosed with 
abdominal tuberculosis were enrolled and 
divided into two groups based on treatment: 
medical management with antitubercular therapy 
(ATT) and surgical management for 
complications. The study aimed at comparing the 
outcomes of each treatment modality, assessing 
symptom resolution, complications, and long-
term prognosis. Data was collected through 
patient records, clinical follow-ups, and imaging. 
 

Inclusion Criteria 
Patients aged 20 to 65 years, clinically 
diagnosed with abdominal tuberculosis via 
imaging, Endoscopy, histopathology, or positive 
culture for Mycobacterium tuberculosis, were 
included in the study. Only patients presenting at 
Chuadanga Sadar Hospital with either 
uncomplicated or complicated forms of 
abdominal TB were considered. Those willing to 
undergo the required follow-up assessments 
throughout the study were included to ensure 
consistent data collection and accurate outcome 
analysis. 
 

Exclusion Criteria 
Patients under 20 or above 65 years of age and 
those with severe comorbid conditions such as 
HIV/AIDS, cancer, or uncontrolled diabetes were 
excluded from the study. Additionally, individuals 
with a history of previous abdominal surgery for 
TB or those non-compliant with follow-up visits 
were excluded. This exclusion was designed to 
minimize bias and ensure that only newly 
diagnosed, treatment-naive cases of abdominal 
tuberculosis were studied. 
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Data Collection 
Patient data were collected through hospital 
records, including detailed medical histories, 
physical examinations, imaging, and laboratory 
results. Patients were followed up throughout 
the study period to assess the effectiveness of 
medical or surgical management. Information on 
symptom resolution, complications, hospital 
stay, and follow-up outcomes was recorded. 
Patients underwent periodic assessments 
during follow-up visits to ensure data 
consistency and to track recovery progress. 
 
Data Analysis 
Data were analyzed using SPSS version 26. 
Descriptive statistics, including means, 
frequencies, and percentages, were calculated 
for demographic variables, clinical 
presentations, and outcomes. A chi-square test 
was used to compare complication rates and 
treatment outcomes between the surgical and 
medical management groups. Survival analysis 
was performed using Kaplan-Meier curves to 
assess prognosis, while logistic regression 
models were used to identify treatment success 
and complications predictors. A p-value of <0.05 
was considered statistically significant. 
 
Ethical Considerations 
Ethical approval for the study was obtained from 
the Institutional Review Board, ensuring 
adherence to ethical guidelines. Informed 
consent was obtained from all participants 
before inclusion, ensuring voluntary 
participation. Confidentiality of patient 
information was maintained throughout the 
study, and data was anonymized during 
analysis to protect patient privacy. Patients were 
informed of the potential risks and benefits of 
medical and surgical treatments and had the 
right to withdraw from the study without 
repercussions. 
 
 
RESULTS 
 
The study included 96 patients diagnosed with 
abdominal tuberculosis at Chuadanga Sadar 
Hospital between January 2021 and January 
2024. Key findings are presented below with 
tabulated data, highlighting demographic 
characteristics, clinical presentations, treatment 
outcomes, complications and prognostic 
indicators. 
 

  
The study population consisted of 56.25% males 
and 43.75% females, predominantly within the 
31–45 age group (39.58%). (Figure 1) 
 

 
 
 
Table I: Clinical Presentations 
 

Variables Number of 
Patients, N (%) 

Symptoms 
Abdominal Pain 74 (77.08) 
Weight Loss 65 (67.71) 
Fever 58 (60.42) 
Night Sweats 50 (52.08) 

Complications at Presentation 
Intestinal Obstruction 28 (29.17) 
Perforation 18 (18.75) 
Abscess Formation 10 (10.42) 

 
 
Abdominal pain was the most common symptom 
(77.08%), followed by weight loss (67.71%). 
Complications like intestinal obstruction 
(29.17%) were significant at presentation. (Table I) 
 
Table II: Treatment Modalities and Outcomes 
 

Variables Medical 
Management 

(n=57) 

Surgical 
Management 

(n=39) 

Number of   
    patients 

59.38% 40.63% 

Symptom  
    resolution 

90% 75% 

Mortality 2.5% 5.6% 
 
Mean hospital  
     Stay 

 
7 ± 2 days 

 
14 ± 4 days 
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Medical management accounted for 59.38% of 
cases, with a higher symptom resolution rate 
(90%) and lower mortality (2.5%) compared to 
surgical management (75% resolution, 5.6% 
mortality). (Table II) 
 
Table III: Complications and Postoperative 
Outcomes 
 

Variable No. of Patients 
N (%) 

Wound Infection 15 (15.63%) 
Anastomotic Leak 5 (5.21%) 
Postoperative abscess 8 (8.33%) 
Rehospitalization 10 (10.42%) 

 
Postoperative complications included wound 
infections (15.63%) and abscess formation 
(8.33%), contributing to higher rehospitalization 
rates. (Table III) 
 
Table IV: Prognostic Factors 
 

Variable Favorable 
Prognosis 

Poor 
Prognosis 

Early Diagnosis 
 

50 10 

Complication-free  
         Status 

45 15 

Nutritional status 
        (normal) 

55 5 

Comorbidities 8 12 

 
 

Early diagnosis and absence of complications 
were strongly associated with favorable 
prognosis (p < 0.001). (Table IV) 
 
Table V: Kaplan-Meier Survival Analysis 
 

Variable Median 
Survival 
(Months) 

Confidence 
Interval 

Non-surgical  
    Management 

22 20–24 

Surgical  
    management 

18 16–20 

 
Kaplan-Meier analysis showed significantly 
longer survival for patients in the medical 
management group (median: 22 months) 
compared to surgical management (median: 18 
months, p<0.01). (Table V) The results highlight 
the effectiveness of medical management for 
uncomplicated abdominal tuberculosis, with  
 

  
higher survival and lower complication rates. 
Surgical intervention remains essential for 
managing complications but is associated with 
higher morbidity and longer recovery periods. 
Early diagnosis and timely treatment were key 
predictors of favorable outcomes. 
 
 
DISCUSSION 
 
The study demonstrated a 90% symptom 
resolution rate in the medical management 
group, confirming the efficacy of antitubercular 
therapy (ATT) in uncomplicated cases. These 
findings align with Sharma et al. (2020), who 
reported over 88% symptom resolution in 
patients treated with ATT.13 Similarly, study 
found that ATT alone led to significant 
improvement in abdominal pain, weight loss, and 
fever in 86% of patients.14 The low mortality rate 
of 2.5% in our medical group further supports 
ATT as the primary treatment for abdominal TB. 
A comparable 3% mortality rate in patients 
managed medically, emphasizing the importance 
of early initiation of ATT to prevent disease 
progression and complications.15 WHO 
guidelines underscore this approach, 
recommending a six-to-nine-month regimen of 
first-line drugs, including rifampicin, isoniazid, 
pyrazinamide, and ethambutol, for 
uncomplicated TB cases.16 However, some 
challenges persist. Drug resistance, particularly 
multidrug-resistant TB (MDR-TB), remains a 
concern, as highlighted, who reported that 
approximately 10% of patients failed to respond 
to first-line therapy and required second-line 
drugs, associated with higher toxicity and cost.17 
Our study excluded MDR-TB cases, but future 
research should address this growing concern. 
 
Surgical Management and Associated 
Outcomes 
Surgical intervention was required for 40.63% of 
patients, primarily for complications such as 
intestinal obstruction (29.17%), perforation 
(18.75%), and abscess formation (10.42%). 
While these findings reflect the necessity of 
surgical intervention in complicated cases, they 
also highlight its associated risks. Our study 
observed an 18.5% complication rate in the 
surgical group, slightly higher than the 15% 
reported.18 Postoperative complications included 
wound infections (15.63%) and anastomotic 
leaks (5.21%). These rates are consistent with  
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documented similar postoperative morbidity, 
particularly in patients with delayed surgical 
intervention.19 The higher mortality in the 
surgical group (5.6%) compared to the medical 
group (2.5%) aligns with findings that advanced 
disease at the time of surgery significantly 
increases mortality risks.20 Despite the risks, 
surgical intervention remains lifesaving in 
patients with acute complications. The hybrid 
approach of initial surgical intervention followed 
by ATT has shown promise, as highlighted 
reported improved long-term outcomes in 
patients managed surgically for complications 
and medically for infection control.13,19 
 
 

Role of Early Diagnosis 
Early diagnosis emerged as a critical factor 
influencing outcomes in both medical and 
surgical groups. Patients diagnosed early and 
treated with ATT showed significantly better 
prognosis, with shorter hospital stays and lower 
complication rates. These demonstrated that 
early initiation of treatment reduced the need for 
surgical intervention and improved survival 
rates.20 In our study, the median delay from 
symptom onset to diagnosis was 4 weeks, 
reflecting the diagnostic challenges of 
abdominal TB. The nonspecific nature of 
symptoms often leads to misdiagnosis as 
Crohn’s disease or malignancies, delaying 
treatment. Advanced imaging modalities, such 
as computed tomography (CT) and magnetic 
resonance imaging (MRI), have proven 
invaluable for diagnosis, as reported.13,18 
However, these resources are often unavailable 
in resource-limited settings, where reliance on 
clinical suspicion and empirical treatment 
persists. 
 
Prognostic Indicators 
Several factors significantly influenced 
prognosis, including the time at diagnosis, the 
presence of complications, nutritional status, 
and comorbidities. Patients with better 
nutritional status had higher recovery rates, 
consistent with findings emphasized the 
importance of nutritional support in improving 
immune response and treatment efficacy.15 
Comorbidities such as diabetes and HIV/AIDS, 
although excluded in our study, are known to 
worsen outcomes, as highlighted.17 These 
conditions compromise the immune system, 
delaying recovery and increasing the risk of 
complications. 

  
Differences with Other Studies: Scientific 
Explanations 
The differences in complication rates and 
recovery outcomes between our study and those 
conducted in more developed healthcare 
settings, such as the one by Wu et al. in Japan, 
are likely due to several factors, including 
healthcare infrastructure, diagnostic capabilities, 
and patient demographics 18. One of the primary 
reasons for the higher complication rate in the 
surgical group in our study is the delayed 
presentation of patients. In Bangladesh, 
particularly in rural areas, access to healthcare is 
limited, and patients often present with advanced 
disease requiring emergency surgical 
intervention. Delayed diagnosis significantly 
increases the likelihood of complications, as 
patients may already have developed bowel 
perforations, abscesses, or other serious 
conditions that necessitate immediate surgery.21 
 

In contrast, studies conducted in countries with 
better healthcare systems, such as Japan, report 
earlier diagnoses and better preoperative 
preparation, likely contributing to the lower 
complication rates in surgically managed 
patients. Patients in these countries have better 
access to diagnostic tools, including advanced 
imaging modalities like CT and MRI, which allow 
for earlier detection of abdominal TB before 
complications arise. Additionally, these patients 
typically receive more comprehensive 
preoperative care, which can help reduce the 
risk of postoperative complications.19 Another 
factor contributing to the differences in outcomes 
may be the nutritional status of patients. In rural 
Bangladesh, malnutrition is common and can 
complicate both medical and surgical 
management of tuberculosis. Malnourished 
patients have weakened immune systems, which 
increases their susceptibility to infections and 
delays wound healing, thereby raising the risk of 
postoperative complications.17 In contrast, 
studies conducted in more affluent regions report 
better preoperative nutritional support and 
postoperative care, which can mitigate some of 
these risks. Our study's sample size and patient 
demographics may also explain some of the 
differences. Our study included 96 patients, 
larger than many studies on abdominal TB, 
allowing us to capture a broader spectrum of 
disease severity and complications. Including a 
larger and more diverse sample population 
provides a more comprehensive understanding 
of medical versus surgical management  
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outcomes. Still, it also increases the likelihood 
of observing more complications, especially in 
patients from rural areas with advanced disease 
and comorbidities.22 

 

Practical Significance 
In settings where healthcare resources are 
limited, such as rural Bangladesh, the findings 
suggest that prioritizing medical management 
with ATT for uncomplicated cases can prevent 
the progression of the disease and reduce the 
need for surgery. This approach improves 
patient outcomes and conserves healthcare 
resources, as medical management is less 
costly and less resource-intensive than surgery. 
Hospitals and clinics in resource-limited settings 
should focus on early diagnosis through better 
training healthcare workers and expanding 
access to diagnostic tools like abdominal 
ultrasound and chest X-ray, which are relatively 
inexpensive and widely available. For cases 
requiring surgery, the results emphasize the 
need for specialized surgical care, ideally in 
tertiary hospitals where surgeons are 
experienced in managing complex cases of 
abdominal TB. Furthermore, improving infection 
control practices and ensuring patients receive 
adequate postoperative care, including 
nutritional support and wound care are critical 
for reducing postoperative complications. 
 
CONCLUSION 
This study highlights the effectiveness of 
medical management with antitubercular 
therapy (ATT) in treating uncomplicated 
abdominal tuberculosis with a high recovery 
rate. Surgical intervention is crucial for life-
threatening complications but carries higher 
risks of complications. Early diagnosis and 
prompt treatment are crucial to improving 
patient outcomes, particularly in resource-
limited settings like Bangladesh. 
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ABSTRACT 
 

Background: Pancreatic lesions, including chronic pancreatitis and pancreatic carcinoma, 
present significant diagnostic challenges. CA 19-9, a serum biomarker, has been widely studied 
for its potential in differentiating between malignant and inflammatory pancreatic conditions. This 
study aimed at evaluating the relation of CA 19-9 levels with clinical and radiological features in 
pancreatic lesions. 
Methods: This cross-sectional comparative study was conducted at the Hepatobiliary and 
Pancreatic Surgery Division, Surgery Department, Bangabandhu Sheikh Mujib Medical 
University, Dhaka, over one year, from January 2015 to January 2017. A total of 50 patients 
diagnosed with pancreatic diseases were included in this study. Preoperative CA 19-9 levels 
were measured, and CT scans were used to confirm the diagnosis. The study categorized 
participants into chronic pancreatitis, pancreatic carcinoma, and pancreatic mass groups based 
on clinical and radiological findings. 
Results: Among the 50 participants, 54% were male and 46% were female. CA 19-9 levels >37 
U/L were observed in 83% of pancreatic carcinoma patients, 70.5% of chronic pancreatitis 
patients, and 74% of patients with undiagnosed pancreatic mass. Sensitivity of CA 19-9 for 
carcinoma pancreas was 83%, with a specificity of 43%. For pancreatic mass, the sensitivity was 
74%, with a specificity of 56.5%. 
Conclusion: CA 19-9 levels are elevated in both pancreatic carcinoma and chronic pancreatitis, 
demonstrating strong sensitivity for carcinoma pancreas. However, its diagnostic accuracy is 
limited by low specificity. Further studies with larger sample sizes are needed to explore its 
potential as a screening and prognostic tool. 
 

Keywords: CA 19-9, pancreatic lesions, chronic pancreatitis, pancreatic carcinoma. 
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INTRODUCTION 
 
Pancreatic cancer is one of the most 
devastating malignancies, often diagnosed at 
advanced stages, with surgery being the only 
curative treatment.1,2 The low prevalence of 
pancreatic cancer poses significant challenges 
to develop effective screening tools for 
asymptomatic populations.3 However, 
serological markers, such as carbohydrate 
antigen 19-9 (CA 19-9), hold promise for 
improving diagnostic accuracy, particularly in 
high-risk populations.4 Accurate differentiation  
  

  
 

between pancreatic cancer and benign 
conditions remains a crucial challenge. 
 
CA 19-9 is the most extensively validated 
biomarker for pancreatic cancer, with sensitivity 
and specificity ranging from 79-81% and 82-
90% respectively, in symptomatic patients. 
Despite these attributes, its low positive 
predictive value (0.5-0.9%) limits its use as a 
screening tool.5 Additionally, elevated CA 19-9 
levels are not exclusive to malignancy; they are 
also observed in conditions like chronic 
pancreatitis, posing diagnostic challenges in  
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differentiating benign from malignant pancreatic 
lesions.6 
 
The CA 19-9 test, a radioimmunoassay, 
measures tumor-associated antigen levels in 
blood serum.7,8 While the normal range is 0-37 
U/mL, elevated levels are often associated with 
pancreatic cancer, advanced disease stages, or 
metastasis.9 However, not all pancreatic cancer 
patients exhibit elevated CA 19-9 levels, and 
some benign conditions may also cause 
increases, highlighting the test's limitations.10 
 
In recent years, the role of CA 19-9 in 
differentiating benign pancreatic lesions, such 
as chronic pancreatitis, from malignancies has 
drawn significant attention.11,12 Previous studies 
have suggested that CA 19-9 levels may 
correlate with the size, location, and 
progression of pancreatic masses, aiding in the 
characterization of lesions.7,13 However, the 
utility of CA 19-9 as a diagnostic tool in patients 
with mass lesions and underlying chronic 
pancreatitis remains an area of ongoing 
investigation.14  
 
The objective of this study was to evaluate the 
relation between CA 19-9 levels and the clinical 
and radiological features of pancreatic lesions. 
By focusing on differentiating benign and 
malignant lesions in patients with chronic 
pancreatitis or pancreatic mass, the study seeks 
to enhance the diagnostic utility of CA 19-9 in 
complex clinical scenario. 
 
 
METHODS 
 

This cross-sectional comparative study was 
conducted at the Hepatobiliary and Pancreatic 
Surgery Division, Surgery Department, 
Bangabandhu Sheikh Mujib Medical University, 
Dhaka, over one year, from January 2015 to 
January 2017. The study aimed at assessing 
the correlation between serum CA 19-9 levels 
and the clinical and radiological features of 
pancreatic lesions, specifically chronic 
pancreatitis and pancreatic malignancy. A total 
of 50 patients were included, with 25 patients 
diagnosed with chronic pancreatitis and 25 with 
pancreatic malignancy, based on clinical and 
radiological criteria.  
 

The inclusion criteria were patients clinically 
diagnosed with chronic pancreatitis  or  pancreatic 

  
malignancy, regardless of age or sex, who 
provided informed consent to participate in the 
study. Patients with malignancies other than 
pancreatic cancer, unclear clinical 
presentations, or those whose attendants were 
unwilling to give consent were excluded.  
 
After obtaining informed consent, a detailed 
history was collected using a pre-designed 
questionnaire, and demographic details, 
including age, sex, socioeconomic status, and 
residential area, were recorded from medical 
records. Physical examinations and radiological 
findings were documented, and serum CA 19-9 
levels were measured using the 
Radioimmunoassay (RIA) technique.  
 
Data were analyzed using SPSS software 
(Version 16), and both descriptive and 
inferential statistics were applied to examine the 
correlation between CA 19-9 levels and the 
clinical and radiological features of pancreatic 
lesions. Ethical approval was obtained from the 
Institutional Review Board (IRB) of BSMMU, 
and informed consent was taken from all 
participants. The study adhered to ethical 
guidelines throughout, ensuring confidentiality 
and the voluntary nature of participation.  

 
RESULT 
 

Among all the study participants (N=50)  54% 
(n=27) were male and 46% (n=23) were female; 
age range was 14 to 67 years. 
 

 
 

Figure 1: Distribution of study participant’s 
age group (N = 50). 
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Figure 1 shows that among the participants 
highest 26% were in 51-60 age group and the 
lowest only 2% were in the <20 age group. 
Among 12%, 14%, 22% and 24% participants 
were in 61+, 21-30, 31-40 and 41-50 age 
groups. 
 
 
Table I: Distribution of study participants 
according to age groups and pancreatic 
pathology (N = 50) 
 

Age group Chronic 

pancreas-

titis 

Carcinoma 

Pancreas 

Undiagnosed 

Pancreatic 

Mass 

Total 

<20 yrs 2 0 0 2 

21-30 yrs 5 1 0 6 

31-40 yrs 8 2 1 11 

41-50 yrs 6 6 0 12 

51-60 yrs 5 8 0 13 

61+ 3 3 0 6 

Total 29 20 1 50 

 
 
Table I shows that among the study participants 
the number of chronic pancreatitis and 
carcinoma pancreas were highest among 31-60 
years age. The number of chronic pancreatitis 
was 29 carcinoma pancreases was 20 and 
undiagnosed pancreatic mass was 1. 
 
 
Table II: Distribution of study participants 
according to age groups and CA 19-9 levels (N 
= 50) 
 

Age group & CA 19-9 Cross tabulation 

Age group CA-19-9 level Total 

<37U/L >37 U/L 

<20 years 1 0 1 

21-30 years 4 3 7 

31-40 years 8 3 11 

41-50 years 5 7 12 

51-60 years 1 12 13 

61+ 1 5 6 

Total 20 30 50 

 
  

  
Table II shows that in this study higher 
incidence of both pancreatitis and carcinoma 
pancreas were among 31-60 years with highest 
among 51-60 years of participants and CA 19-9 
level was also high (>37 U/L) in this group. 
 
 
 
Table III: Preoperative CA19-9 and CT scan 
findings for pancreatic lesions (N = 50). 
 

Diagnosis CA19-9 
(<37U/l) 

 

CA19-9 
(>37U/l) 

Total 

Carcinoma    
    pancreas 

1 5 6 

Chronic    
    pancreatitis 

12 5 17 

Pancreatic  
    mass 
(undiagnosed) 

7 20 27 

Total 20 30 50 

 
Table III shows that among the participants 
preoperative and CT scan findings of pancreatic 
lesions CA19-9(<37U/l) had 20 and CA19-
9(>37U/l) 30. 
 
 
 
Table IV: Preoperative Sensitivity of CA19-9 for 
provisional diagnosis (radiological and clinical) 
of pancreatic lesions (N = 50). 
 

Diagnostic 
Tool 
 

Pancreatic 
Pathology 

Sensiti-
vity 

Specifi-
city 

PPV 

CA 19-9 Carcinoma  
    pancreas 

83% 43% 17% 

CA 19-9 Chronic  
    pancreatitis 

29% 32% 17% 

CA 19-9 Pancreatic  
    mass 
(undiagnosed) 

74% 56.5% 66% 

 
 
Table IV shows that among the participants the 
sensitivity of CA 19-9 was 83% for Carcinoma, 
29% for Chronic Pancreatitis and 74% for 
pancreatic mass. The specificity was 43%, 32% 
and 56.5% respectively. The PPV among the 
participants were 17%, 17% and 66%. 
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DISCUSSION 
 
The study evaluated the relationship between 
CA 19-9 levels and various clinical and 
radiological features in patients with pancreatic 
lesions. A total of 50 participants with pancreatic 
diseases were included, and various 
parameters were evaluated, such as age, sex, 
prior history of pancreatitis, CA 19-9 levels, and 
CT scan findings to differentiate malignant from 
inflammatory pancreatic masses preoperatively. 
 
Among the 50 participants, the majority were 
diagnosed with chronic pancreatitis (29 cases), 
pancreatic carcinoma (20 cases), and 
pancreatic mass (1 case) based on clinical 
evaluation. Radiologically, CT scans indicated 
chronic pancreatitis (17 cases), pancreatic 
carcinoma (6 cases), and pancreatic mass (27 
cases). Participants were included based on 
clinical diagnosis, and 54% were male, while 
46% were female. Chronic pancreatitis and 
pancreatic carcinoma were most common 
among individuals aged 31-60 years, with 
chronic pancreatitis being more prevalent 
among males and pancreatic mass more 
common among females. 
 
Our results showed that the majority of patients 
with pancreatic head mass, pancreatitis, and 
carcinoma were in the age group of 60 years 
and above. This finding is consistent with other 
studies, such as Satake et al., who found that 
pancreatic cancer was most prevalent in older 
age groups, especially after 60 years.15  
 
In patients with pancreatic carcinoma, 83% had 
CA 19-9 levels >37 U/L, while 70.5% of chronic 
pancreatitis patients and 74% of those with 
pancreatic mass had elevated CA 19-9 levels. 
Berger et al. found similar trends in pancreatic 
cancer, where elevated preoperative CA 19-9 
levels were associated with a poorer 
prognosis.13 Our findings are in line with the 
studies of Smith et al., who noted a poor 
prognosis for patients with elevated 
preoperative CA 19-9 levels, especially those 
with levels >150 U/ml.16 This underscores the 
utility of CA 19-9 as a potential diagnostic and 
prognostic biomarker in pancreatic 
diseases.17,18 
 
However, we only measured preoperative CA 
19-9 levels.    Follow-up  measurements  could 
 

 
 

 
provide more insight into the prognostic value of 
CA 19-9 levels. Scarà et al., have highlighted 
the prognostic significance of postoperative CA 
19-9 levels in predicting survival in pancreatic 
cancer patients.19 Our study's limitation of not 
having histopathological confirmation of cases 
restricts definitive conclusions about the 
relationship between CA 19-9 levels and 
specific pancreatic lesions. Further studies with 
larger sample sizes and longitudinal data are 
necessary to evaluate the role of CA 19-9 in 
screening, diagnosing, and predicting the 
outcome of pancreatic diseases. 
 
Finally, our study showed varying sensitivities 
and specificities for CA 19-9 in different 
pancreatic pathologies. The sensitivity for 
carcinoma pancreas was 83%, with a specificity 
of 43%, while for pancreatic mass, sensitivity 
was 74% with a specificity of 56.5%. Chronic 
pancreatitis showed lower sensitivity (29%) and 
specificity (32%). The positive predictive value 
(PPV) for carcinoma pancreas, pancreatic 
mass, and chronic pancreatitis was 17%, 66%, 
and 17%, respectively. These findings are in 
agreement with previous studies, such as those 
by Satake et al., who found varying sensitivities 
of CA 19-9 depending on the underlying 
pathology.15 
 
 
Conclusion  
In conclusion, elevated CA 19-9 levels correlate 
with clinical and radiological features of 
pancreatic lesions, particularly in cases of 
pancreatic carcinoma and chronic pancreatitis. 
While CA 19-9 shows promising sensitivity for 
carcinoma pancreas, its diagnostic accuracy is 
limited by low specificity. Further studies with 
larger sample sizes and longitudinal follow-up 
are needed to validate its prognostic role in 
pancreatic diseases. 
 
 
Limitations of the study 
 
The limitations of this study include the lack of 
histopathological confirmation for all cases, 
limiting definitive diagnosis. Additionally, we 
only measured preoperative CA 19-9 levels, 
without follow-up data to assess its prognostic 
value. Finally, the small sample size and cross-
sectional design restrict broader generalization 
of the findings. 
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ABSTRACT 
 

Background: The diagnosis of childhood TB is difficult largely since clinical signs of TB can be 
non-specific and variable in children. Sputum smear examination for diagnosis of TB is also 
difficult for young children as they cannot produce sputum. There is also a lack of specimen 
collection facilities in the outpatient departments of the hospitals. This study was conducted to 
compare the diagnostic outcome of specialized TB center to that of non-specialized TB center. 
Methods: It was a descriptive type case study done on the hospital record of 2019.One hundred 
and ten cases of diagnosed child TB patients from three specialized centers and 110 cases of 
diagnosed child TB patients from three non-specialized centers were included in the study. Data 
were collected from hospital records and then telephone contact. Diagnosed Child TB patients 
under-fifteen years of age were included.Data were collected from service provider regarding 
barriers to child TB detection. 
Results: In specialized child TB centers 41 (37%) child were bacteriologically confirmed 
pulmonary TB compared to 20 (18%) of children in non-specialized child TB centers (Odd’s ratio 
2.67:1). In specialized child TB centers 83(75.45%) children were having extra-pulmonary TB 
compared to 77(70%) of children in non-specialized child TB center (Odd’s ratio 1.32:1). 
Regarding H/O contact Specialized Vs No-Specialized Odd’s ratio was 2.67:1. 
Conclusion: Greater proportion of history of TB contact, bacteriologically confirmed TB cases 
and extra-pulmonary TB were revealed in specialized child TB centers – may be due to 
relatively higher level of knowledge on child TB; though they were trained on tuberculosis control 
program as a whole but no one received any training related to child TB program. 
 

Key words: Child TB, Specialized Child TB center, Non-specialized Child TB center. 
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INTRODUCTION 
 

Tuberculosis (TB) is an infectious bacterial 
disease caused by Mycobacterium tuberculosis 
(MTB).1 Despite a tremendous performance in 
controlling the disease, TB remains a severe 
health problem worldwide with an estimated 37 
million lives saved by improved diagnosis and 
treatment since 2000.2  In Global Health Report 

  

2015, tuberculosis (TB) is the leading cause of 
morbidity and mortality globally, ranking 
alongside the human immunodeficiency virus 
(HIV).3 Globally, 10.4 million people were 
reported to have contact with tuberculosis in 
2015, with 1.8 million people dying from the 
disease.4 In 2015, almost 95% of the estimated 
1.8 million TB deaths occurred in low- and 
middle-income countries.3 
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Even though tuberculosis is a preventable and 
treatable disease, the situation in Bangladesh 
has remained essentially constant over the 
years, with moderate progress and no signs of a 
breakthrough in the near future.5 Bangladesh 
established End TB goals, including a 95% 
reduction in TB mortality and a 90% reduction in 
TB incidence by 2035 compared to 2015 levels, 
with intermediary goals set for 2020, 2025 and 
2030.6 The Stop TB Partnership’ has issued TB 
diagnosis and treatment targets for Bangladesh 
for 2018–2022 as a result of the United Nations 
High-Level TB Meeting (UNHLM). To meet the 
UNHLM’s cumulative five-year TB targets, 
Bangladesh must raise diagnosis and treatment 
by 45% above the total notifications reported 
during the pre-UNHLM five-year period (2014–
2017).7 
 
The diagnosis of childhood TB is difficult largely 
since clinical signs of TB can be non-specific 
and variable in children. Sputum smear 
examination for diagnosis of TB is also difficult 
for young children as they swallow sputum. 
There is also a lack of specimen collection 
facilities in the outpatient departments of the 
hospitals. Setting up Specialized Child TB 
Center was an overdue fundamental step to 
address the problem.The Specialized Child TB 
Centers are well-equipped with efficient 
specimen collection facilities, clinical 
examination, X-ray examination, Gene Xpert 
examination and other testing and trained staff 
for collection of specimens and hence makes 
diagnosis of child TB easier. 
 
 
METHODS 
 
The case study was designed to compare child 
TB case finding between specialized child TB 
centers and non-specialized child TB centers 
and to assess the attributes of child TB patients 
in the selected centers, to assess the barriers to 
effective implementation activities of child TB 
centers and socio-demographic characteristics 
of care givers of child TB patients. 
 
The patients under 15 years old who were 
diagnosed at specialized Child TB centers and 
non-specialized Child TB centers in 2019. Data 
were collected from hospital records and then 
telephone contact. 
 
 

  
Specialized Child TB centers included were 
Paediatrics out-patient departments of Dhaka 
Shishu Hospital, Dhaka Medical College 
Hospital, Mymensingh Medical College Hospital. 
And, Non-specialized Child TB centers included 
were Paediatrics outpatient departments of 
Shaheed Suhrawardi Medical College Hospital, 
Sir Salimullah Medical College & Mitford 
Hospital and 250 Bed General Hospital, 
Kushtia. 
 
All presumptive TB cases under-fifteen children 
in the study area in 2019.  
 
Inclusion criteria: All diagnosed Child TB 
patients under-fifteen. 
Exclusion criteria: Child TB patients not 
registered with NTP designated centers. 
 
Data was presented as actual number 
percentage of total. Odd’s ratio was used for 
comparison. 
 
RESULTS 
 
Total 110 cases from specialized Child TB 
centers and another 110 cases from Non-
Specialized Child TB centers were included in 
this study.  
 

Among these under-fifteen TB cases, in 
specialized child TB centers 33 (30%) child 
were 0-5 years age group compared to 28 
(25.45%) of child in non-specialized child TB 
centers.  
 
Table I: Family income of the cases was – 
 

Income  
in Tk/month 

Specialized child 
TB center 

n (%) 

Non-specialized 
child TB center 

n (%) 

<10,000 52(42.27%) 41(37.27%) 

10,000 - 

20,000 

48 (43.64%) 60 (54.55%) 

>20,000 10 (9.09%) 09 (8.18%) 

 
There was no substantial difference in the 
distribution age and in the distribution of 
pulmonary and extra-pulmonary TB among the 
two types of centers. History of contact with a 
TB case were 19% in specialized centers and 
5% in non-specialized centers. 
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Majority of the child’s care-givers were engaged 
with their household activities. 
 
In specialized child TB center 21 (19.9%) 
caregiver of children were illiterate compared to 
27(24.54%) in non-specialized child TB center. In 
specialized child TB center 35(31.82%) care-
giver of children were primary level compared to 
55(50%) in non-specialized child TB center. In 
specialized child TB center 38(34.55%) caregiver 
of children were secondary level compared to 24 
(21.82%) in non-specialized child TB center. In 
specialized child TB center 16 (14.54%) caregiver 
of children were higher secondary & above level 
compared to 04 (3.64%) in non-specialized child 
TB centers. 
 

Majority of children’s caregiver were mother. In 
specialized child TB centers number of family 
member 5 or >5 is considerably greater in 
number. 
 

In specialized child TB centers 41 (37%) child 
were bacteriologically confirmed pulmonary TB 
compared to 20 (18%) of children in non-
specialized child TB centers.  
 

Table II: Bacteriological confirmation of cases 
was –  
 

TB center 
Types 

Bacteriologically 
confirmed 

n (%) 

Bacteriologically 
not confirmed, 

n (%) 

Specialized child 
TB center 

41 (37%) 69 (63%) 

Non-specialized 
child TB center 

20 (18%) 90 (82%) 

 

Odd’s ratio between specialized center and non-
specialized center was 2.67:1.  
 

In specialized child TB centers 83(75.45%) 
children were having extra-pulmonary TB 
compared to 77(70%) of children in non-
specialized child TB center. 
 
Table III: History of contact with TB cases was –  
 

TB center 
Types 

H/O contact  
with TB 

n (%) 

No H/O contact 
with TB  

n (%) 

Specialized child 
TB center 

21(19.09%) 89(80.71%) 

Non-specialized 
child TB center 

6 (5.46%) of 104 (94.54%) 

 

Odd’s ratio between specialized center and non-
specialized center was 2.67:1.  
 

  
DISCUSSION 
 
A considerably greater number of under 5 were 
diagnosed in specialized child TB centers. Under 
5 child TB diagnosis is very necessary which is 
very minimum in our country.  
 

A greater number of extra-pulmonary TB 
diagnosed (75% vs 70%) in specialized child TB 
centers. 
 

A greater number of bacteriologically confirmed 
TB diagnosed (37% vs 18%) in specialized child 
TB centers. It seems to be more utilization of 
gene X pert machine as well as enhancement of 
gastric lavage procedure in specialized child TB 
centers. 
 
Care-givers of children were more educated in 
specialized Child TB centers compared to non-
specialized child TB centers.  
 
A considerably greater number of child TB 
patients of specialized child TB centers have the 
history of contact with TB patients compared to 
no-specialized child TB centers. 
 
Gastric aspiration (special emphasis) enhance 
diagnosis of child TB which has similarity with 
specialized child TB centers in this study.8 Better 
diagnostics is often neglected because of 
technical difficulties, difficulty in obtaining 
specimens, and the diverse and relatively 
nonspecific clinical presentation of TB in this 
group (children).9 Key informants mentioned that 
diagnostic advances like Gene Xpert contributed 
increase case number like specialized child TB 
centers in this study.10 The use of systematic 
screening at facility entry-point to identify 
children with presumptive TB together with the 
strengthening of clinical skills and better access 
to microbiological tests and chest X ray 
contributed to reducing missed opportunities for 
diagnosis has the similarity with specialized child 
TB centers of this study.11 
 
Conclusion 
Greater proportion of history of TB contact, 
bacteriologically confirmed TB cases and extra-
pulmonary TB were revealed in specialized child 
TB centers –may be due to relatively higher level 
of knowledge on child TB; though they were 
trained on tuberculosis control program as a 
whole but no one received any training related to 
child TB program. 
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ABSTRACT  
 

Background: Vitamin D deficiency and insufficiency is a widely recognized widespread public 
health problem. Keeping this fact in mind, this study was aimed at having a look into the serum 
vitamin D level of our population at Kushtia, Bangladesh – a zone around 230 north latitude.  
Methods: This cross-sectional study was conducted from January 2024 to December 2024. 
Cases of the study was collected by purposive sampling technique at private chambers of 
investigators. Patients with complaints of vague bone, joint and muscle pain but no external 
feature on examination, or complaints of mood change as depression or unexplained skin itch 
were included in the study with due consent (n=100). Their serum vitamin D levels were 
measured and compared for different age, sex, occupation and residence. Data were analyzed by 
‘F’ ratio (ANoVa) test and χ2 (chi squire) test. P<0.05 were considered as level of significance.   
Result: Age range was 12 to 69 years. Male were 10 cases (10%) and female were 90 cases 
(90%). Observed vitamin D level was from 9.98 to 60.80 ng/ml with Mean±SD was 
23.266±12.043. They were grouped into Group I (20 years and less), Group II (21–40 years) and 
Group III (>40 years). No significant difference was observed for vitamin D level in different age 
group (F=0.200856, p>0.10). No difference was observed between rural vs urban (p>0.10), or 
male vs female (p>0.10), or housewife vs outside workers (p>0.05). The observation of normal 
vitamin-D level found in 26% and below normal vitamin-D level was found in74% cases. Here too, 
no difference was observed between rural vs urban, or male vs female, or housewife vs outside 
workers for normal vs below normal levels of vitamin D. (P>0.10)  
Conclusion: In conclusion we are to say that great majority of our community is suffering from 
hypovitaminosis D. And, to overcome the situation public awareness should be developed to 
ensure mid-day sun exposure (from 10am to 4pm) for about 30 min for everyday or at least 
alternate day. Otherwise, we are to ensure dietary supplementation. 
 

Keyword: Serum Vitamin D level, Sun Exposure, Dietary supplement. 
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INTRODUCTION 
 
Vitamin D insufficiency and deficiency is a widely 
recognized public health concern.1,2,3 Milk 
fortification with vitamin D effectively eradicated 
rickets worldwide, yet deficiency remains 
widespread, warranting screening in high-risk 
populations.4 Vitamin D is not strictly a vitamin 
since it can be synthesized in the skin, and under 

 

  
most conditions this is the major source of the 
vitamin. Only when sunlight exposure is 
inadequate a dietary source is required. Beyond 
the latitudes 40° north or south, there is very little 
ultraviolet radiation of the appropriate 
wavelength in winter. In temperate climates, the 
plasma concentration of vitamin D is highest at 
the end of summer and lowest at the end of 
winter.5 
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Besides UV ray of sunlight Vitamin D requirement 
may be fulfilled by taking foods as fatty fish, liver, 
and egg yolk. Milk, unless it is artificially fortified, 
is not a good source. The RDA for individuals 
ages 1–70 years is 15 μg/day and 20 μg/day if 
over age 70 years. [Note: 1 μg vitamin D = 40 
international units (IU).]6 

 
Vitamin D, the sunshine vitamin, is now 
recognized not only for its importance of bone 
health in children and adults, but also for other 
health benefits including reducing risk of chronic 
diseases including autoimmune diseases, 
common cancers and cardiovascular disease, 
and depression. It also has a role in regulating 
cell proliferation and differentiation. There is 
evidence that intake considerably higher than that 
of required amount to maintain calcium 
homeostasis, reduces the risk of insulin 
resistance, obesity, and metabolic syndrome, as 
well as various cancers. Serum vitamin D level 
below 20 ng/mL indicating deficiency and levels 
between 20 and 30 ng/mL suggesting 
insufficiency; value >30 ng/mL is considered 
adequate.4,7  
 
Keeping these facts in mind, this study was 
aimed at having a look into the scenario of serum 
vitamin D level of our population at Kushtia, 
Bangladesh – a zone around 230 north latitude.  
 
 
METHODS 
 

This cross-sectional study was conducted from 
January 2024 to December 2024. Cases of the 
study was collected by purposive sampling 
technique at private chambers of investigators. 
Patients with complaints of vague bone, joint and 
muscle pain but no external feature on 
examination, or complaints of mood change as 
depression or unexplained skin itch were included 
in the study with due consent (n=100).  
 

For good bony health, minimum Vitamin D level is 
considered to be ≥30 ng/ml and toxic serum level 
of vitamin D is considered to be ≥150 ng/ml; 8 and 
so, depending on vitamin D level, they were 
grouped into <30 ng/ml group and ≥30 ng/ml 
group. 
 

Their serum vitamin D levels were measured and 
compared for different age, sex, occupation and 
residence. Data were analyzed by ‘F’ ratio 
(ANoVa) test and χ2 (chi squire) test. P<0.05 were 
considered as level of significance.   

  
RESULTS 
 
Total cases (N) were 100. Age range was 12 to 69 
years. Male were 10 cases (10%) and female 
were 90 cases (90%). Range of observed vitamin 
D level was from 9.98 to 60.80 ng/ml.  
 
According to age they were grouped into Group I 
(20 years and less), Group II (21–40 years) and 
Group III (>40 years). (Table-I) No significant 
difference was observed in vitamin D levels in 
different age groups. (Table I) 
 
Table I: Age group and vitamin D level. 
 

Groups Vitamin D Level 
(ng/ml) 

Mean ± SD 

‘F’ Ratio & 
‘P’ Value 

Group I (≤ 20 years) 
(N=26) 

22.23 ± 11.200 
 

 
0.200856 

& 
>0.10 

(insignificant) 
 

Group II (21-40 years) 
(N=60)  

23.89 ± 12.682 
 

Group III (>40 years) 
(N=14) 

22.52 ± 11.346 
 

All cases(n=100); Mean ± SD = 23.266 ± 12.043 
 
No difference was observed between rural vs 
urban, or male vs female, or housewife vs outside 
workers. (Table-II)  
 
 
Table II: The observation of vitamin-D level of 
different variables as a whole. 
 

Variables Mean ± SD 
ng/ml 

‘t’ & 
‘p’ value 

Residence 
Urban (n=61),  23.33 ± 11.42 ‘t’=0.060 

p>0.10 Rural (n=39) 23.16 ± 15.27 

Sex 
Male (n=10) 22.03 ± 6.69 ‘t’=0.552 

p>0.10 Female (n=90) 23.40 ± 12.51 

Occupation 
Housewife (n=58) 24.78 ± 12.65 ‘t’=1.9396 

p>0.05 Others (Students, Service 

& Business) (n=42) 
21.18 ± 10.98 

 
 
Normal vitamin-D level was observed in 26% and 
below normal vitamin-D level was in 74% follows. 
Here too, no difference was observed between 
rural vs urban, or male vs female, or housewife vs 
outside workers for normal vs below normal 
levels. (Table-III)  
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Table III: The observation of normal vitamin-D 
level and below normal vitamin-D level. (N=100) 
 

Variables <30 ng/ml   
(n=74) 

≥30 ng/ml 
(n=26)  

χ2 & ‘P’ 
Value 

Residence 
Urban (n=61),  43%  18% 1.0005 & 

>0.10 Rural (n=39) 31% 8% 

Sex 
Male  8% 2%* 0.0000 & 

>0.10 Female 66% 24%** 

Occupation 
Housewife 40% 18% 0.0057 & 

> 0.10 Others (Students, 

Service & Business) 
34% 8% 

 

N.B. – this indicates that residence, sex or 
occupation have got no impact on serum vitamin 
D level. 
None of our observation was in the toxic range. 
(value >150 ng/ml)  
  * These two male cases were urban.  
** 16 of these female cases were urban & the 
remaining 8 cases were rural. 
 
 
DISCUSSION  
 
We found all the age group were equally affected 
by vitamin D deficiency (Table-I) and for all 
cases, mean±SD was 23.266±12.043. One 
Chinese study among 0–17-year age group, 
comprising 6348 boys and 4768 girls, the median 
serum 25(OH)D concentration was 29.72 ng/mL 
(21.84–39.84 ng/mL) in boys compared to 28.48 
ng/mL (20.65– 39.23 ng/mL) in girls 8 – the values 
were a bit higher than our average value whereas 
we are in the tropical zone and they are in the 
subtropical zone.  
 
The prevalence of serum 25(OH)D deficiency and 
insufficiency was 21.4% and 31.0% respectively, 
altogether 52.4%.8 Whereas in our study it was 
altogether 74%. And, this below normal level of 
vitamin D was not affected by variation of rural or 
urban residence (P>0.10), not due to male or 
female sex (P>0.10) and not due to being outside 
workers or housewife (P>0.01) (Table III). That 
means the whole society is affected uniformly. 
This is really an alarming situation. Because, 
vitamin D is not strictly a vitamin since it can be 
synthesized in the skin, and under most 
conditions this is the major source of the vitamin. 
Only when sunlight exposure is inadequate a  
 

  
dietary source is required.4 Whereas, we are in 
tropical zone where sunshine is abundant both in 
summer and in winter. As well as only 5-30 min 
sun exposure, particularly between 10 am to 4 pm 
either daily or at least twice a week to the face, 
arm hands and legs without sunscreen usually 
leads to sufficient vitamin D synthesis.9  
 
This indicates that modern mechanized lifestyle 
has confined us under the roofs, but for healthy 
life we are to avail sunshine for a few minutes in 
day time. Otherwise, we are to ensure dietary 
supplementation. Cod liver oil, oily fish, egg yolk, 
liver, beef, mushrooms, soy, almond etc. are good 
sources of Vitamin D.9    
 
Toxic serum level is considered to be 150 ng/ml10 
and none of our cases was in that range; highest 
level we found was 60.80 ng/ml.  
 
Conclusion  
In conclusion we are to say that great majority of 
our community is suffering from hypovitaminosis 
D. And, to overcome the situation public 
awareness should be developed to ensure mid-
day sun exposure from 10am to 4pm for about 30 
min for everyday or at least alternate day. 
Otherwise, we are to ensure dietary 
supplementation. 
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ABSTRACT 
 

Background: Stroke is one of the leading causes of death in the world as well as the leading cause 
of acquired disability in adult in most regions. According to the World Health Organization (WHO), 
15 million people suffer from stroke worldwide each year. Of these, five million die and another five 
million are permanently disabled. This study aimed at observe the involvement of vascular territory 
in ischemic and hemorrhagic stroke. 
Methods: This cross-sectional observational study was conducted from September 2014 to 
February 2017 in the indoor and outdoor department of Neurology, Bangabandhu Sheikh Mujib 
Medical University (BSMMU), Dhaka. 78 patients of ischemic and hemorrhagic stroke were included 
in the study by purposive sampling. Detailed history, clinical examination and all information was 
taken in a prescribed data collection form. Brain imaging (CT scan /MRI) was done for confirmation 
of diagnosis of ischemic and hemorrhagic stroke and distribution of vascular territory was 
interrogated. Statistical analyses were executed by using SPSS version 26.0 and all comparisons 
were considered significant if p< 0.05. 
Results: Among 78 stroke patients, maximum were more than 50 years old. Mean age of the study 
population was 60.83 ± 13.36 years and 58.58 ± 14.77 years in ischemic (group A) and 
hemorrhagic (group B) respectively. Male was predominant in both groups. Most of the study 
populations were literate in group A but maximum of group B were illiterate. Ischemic stroke was 60 
(76.9%) and hemorrhagic stroke was 18 (23.1%). Stroke by infarction was more in MCA region, 
followed by PCA region and then ACA region in group A which is similar in hemorrhagic stroke, 
where more in the MCA region, followed by PCA and then ACA region which is confirmed by brain 
imaging CT scan or MRI of Brain. 
Conclusion: Both ischemic and hemorrhagic strokes were more in MCA region, followed by PCA 
region and then ACA region. 
 

Keywords: Vascular territory, Ischemic stroke and Hemorrhagic stroke. 
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INTRODUCTION 
  
Stroke is one of the leading causes of death in the 
world as well as the leading cause of acquired 
disability in adult in most regions1. The most 
recent definition considers the symptomatology to 
be a stroke either if the clinical symptoms have 
lasted for more than 24 hours, or if the symptoms 
remit below this threshold but imagistic show an 
acute ischemic lesion in concordance with the 
clinical picture of the ictus. Ischemic stroke is 
characterized by definitive ischemic suffering of  
 

  
the cerebral parenchyma in an area where 
regional blood flow drops below 10ml/100g of 
tissue/min, secondary to partial or total occlusion 
of an artery or cerebral vein. According to the 
World Health Organization (WHO), 15 million 
people suffer from stroke worldwide each year. 
Of these, five million die and another five million 
are permanently disabled. Each year, 
approximately 795 000 people experience a new 
or recurrent stroke. Approximately 610 000 of 
these are first attacks, and 185 000 are recurrent 
attacks. Mortality data from 2006 indicate that 
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stroke accounted for approximately 1 of every 18 
deaths in the United States.2 The incidence of 
stroke in UK is 114 per 100000 populations, 
prevalence rate is 518 per 100000 population, 
mortality rate is 12% in England & Wales and 
among morbidity, 24% severely disabled. Nearly 
half of older stroke survivors experience moderate 
to severe disability. Care for stroke survivors cost 
an estimated $18.8 billion in the United States 
during 2008, and lost productivity and premature 
mortality cost an additional $15.5 billion. Death 
from stroke ranks higher in East Asian countries 
including Japan, China and Taiwan (more than 
100 per 100000) than New Zealand and Australia 
(50-80 per 100000).3 
 
Incidence of stroke in Bangladesh is 2.55 per 
1000 population per year in both sexes 
(Bangladesh Bureau of Statistics, 2009). Another 
study showed that Prevalence of stroke in rural 
area is 4.27, in sub-urban area 3.42 and in urban 
area 3.17 per 1000 population respectively4. The 
high number of disability-adjusted life-years lost 
due to stroke (485 per 10,000 people) show that 
stroke severely impacts Bangladesh's economy.5 
Many diverse vascular pathologies may cause 
TIA or stroke. Common causes include 
atherosclerosis of large extracranial and 
intracranial arteries, cardioembolism and 
lipohyalinosis of small penetrating arteries to the 
brain.6 Most embolic strokes characteristically 
occur suddenly and the deficit reaches its peak 
almost at once. Thrombotic strokes may have an 
abrupt onset, but they evolve somewhat more 
slowly over a period of several minutes or hours 
and occasionally days; in the latter case, the 
stroke usually progresses in a saltatory fashion. In 
hypertensive cerebral hemorrhage, also abrupt in 
onset, the deficit may be virtually static or steadily 
progressive over a period of minutes or hours, 
while subarachnoid hemorrhage is almost 
instantaneous.7,8 This study aimed to observe the 
involvement of vascular territory of brain in 
patients with stroke. 
 
 
METHODS 
 
This is a cross-sectional observational study, 
conducted from September 2014 to February 
2017 in the indoor and outdoor of department of 
Neurology, Bangabandhu Sheikh Mujib Medical 
University (BSMMU), Dhaka. 78 patients of 
ischemic and hemorrhagic stroke, meeting the  
 

  
inclusion criteria were included in the study by 
purposive sampling. Age below 18 years, patients 
with Transient ischemic attack and patients or 
attendants unwilling to take part in the study were 
excluded. An informed written consent was taken 
from the patient or attendant. Detailed history, 
clinical examination and all information was taken 
in a prescribed data collection form. Brain imaging 
(CT scan /MRI) was done for confirmation of 
diagnosis of ischemic and hemorrhagic stroke and 
distribution of vascular territory was interrogated. 
Statistical analyses were executed by using SPSS 
version 26.0 and all comparisons were considered 
significant if p< 0.05. 
 
 
 
 
RESULTS 
 
Among 78 stroke patients, maximum were more 
than 50 years old. Mean age of the study 
population was 60.83 ± 13.36 years and 58.58 ± 
14.77 years in ischemic (group A) and 
hemorrhagic (group B) respectively.  
 
 
 
Figure 1 (below) presented the distribution of the 
study population by education. Most of the study 
populations were literate in group A but maximum 
of group B were illiterate.  
 

 
 
Figure 1: Bar chart of the study population by 
education 
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Table I showed distribution of the study 
population by gender. In both groups male were 
predominant. 
 

 
 
Gender 

Groups 

Group A 
(Ischemic 

stroke) 
n (%) 

Group B 
(Hemorrhagic 

stroke) 
n (%) 

Male 39 (65.0%) 10 (55.6%) 

Female 21 (35.0%) 8 (44.4%) 

Total 60 (100%) 18 (100%) 

P=0.467 (insignificant, Chi squire test)  
 
 
Table II: Distribution of the study population by 
type of stroke (n=78) 
 

Type of stroke Frequency 
N (%) 

Ischemic 60 (76.9%) 

Hemorrhagic 18 (23.1%) 

Total 76 (100.0%) 

 
Table II showed distribution of the study 
population by type of stroke. Ischemic stroke was 
60 (76.9%) and hemorrhagic stroke was 18 
(23.1%). 

 
Table III: Distribution of the study population by 
brain imaging (CT scan/MRI) (n=78)  
 

Brain imaging 
(CT scan/MRI) 

Groups 

Group A 
(Ischemic 

stroke) 
n (%) 

Group B 
(Hemorrhagic 

stroke) 
n (%) 

ACA Region 5 (8.3) 2 (11.1) 

MCA Region  49 (81.7) 12 (66.7) 

PCA Region  6 (10.0) 4 (22.2) 

Total 60 (100%) 18 (100%) 

P=0.345 (insignificant, Chi squire test)  
 
Regarding brain imaging, Infarction was more in 
MCA region, followed by PCA region and then 
ACA region in group A. Hemorrhagic stroke was 
more in the MCA region, followed by PCA and 
then ACA region (Table III). 
 

  
 
DISCUSSION 
 
Many diverse vascular pathologies may cause TIA 
or stroke. Common causes include atherosclerosis 
of large extracranial and intracranial arteries, 
cardioembolism and lipohyalinosis of small 
penetrating arteries to the brain.6 Among stroke, 
ischemic infarction constitutes 85% to 90% and 
15% to 10% is caused by intracranial hemorrhage 
in the western world, while hemorrhages constitute 
a larger percentage in Asia.9 
 
Occlusion of an intracranial vessel causes 
reduction in blood flow to the brain region it 
supplies. Ischemia produces necrosis by starving 
neurons of glucose and oxygen, which in turn 
results in failure of mitochondria to produce ATP. 
Without ATP, membrane ion pumps stop 
functioning and neurons depolarize, allowing 
intracellular calcium to rise and elevation of lactic 
acid level with acidosis. Cellular depolarization 
also causes glutamate release from synaptic 
terminal; excess extracellular glutamate produces 
neurotoxicity by activating postsynaptic glutamate 
receptors. The greatly increased concentration of 
glutamate (and aspertate) in extracellular space in 
a depleted energy state results in the opening of 
calcium channels associated with N-methy-1-D-
aspertate (NMDA) and alpha-amino-3-hydroxy-5-
methy-4-isoxanole propionate (AMPA) receptors. 
Persistent membrane depolarization causes influx 
of calcium, sodium, and chloride ions and efflux of 
potassium ions. Activation of the N-methy-1-D-
aspertate (NMDA) receptor by an increase in 
glutamate leads to a cascade of chemical 
reactions that ultimately leads to cell death 
(“theory of excitotoxicity”). Free radicals are 
produced by membrane lipid degradation and 
mitochondrial dysfunction. Free radicals cause 
catalytic destruction of membranes and likely 
damage other vital functions of cells. Lesser 
degrees of ischemia, as are seen within the 
ischemic penumbra, favour apoptotic cellular 
death causing cells to die two weeks later.6 
 
In our study maximum stroke patients were more 
than 50 years old. Mean age of the study 
population was 60.83 ± 13.36 years and 58.58 ± 
14.77 years in group A and group B respectively. 
Biller et al. found that the incidence of stroke 
increases dramatically with advancing age, and 
increasing age was the most powerful risk factor 
for stroke.8 
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In a previous study, Uddin et al. found that 
majority of the stroke patients belonged to the 
older age group.10 Dziedizic et al. and Idicula et 
al. also found that increasing age was a risk 
factors for stroke patients in European 
population.11,12 So, our study was in 
concordance with the previous study, possible 
explanation might be due to atherosclerosis in 
advanced age 
In our study, ischemic stroke was 60 (76.9%) 
and hemorrhagic stroke was 18 (23.1%). 
According to clinical classification, ischemic 
stroke was 85% and hemorrhagic stroke was 
15% (Langhorne, 2014). In current study, 
infarction was more in MCA region, followed by 
PCA region and then ACA region in group A. 
Hemorrhagic stroke was more in the MCA 
region, followed by PCA and then ACA region. 
Ropper et al. found that, the most common site 
of cerebral infarction was in the MCA region.13  
Our study was consistent with the previous study 
due to unknown cause. 
 
Conclusion: 
Both Ischemic and Hemorrhagic strokes were 
more in MCA region, followed by PCA region 
and then ACA region. 
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ABSTRACT 
 
Background: Neonatal mortality remains a critical global health concern, particularly in 
low- and middle-income countries where preterm birth and low birth weight significantly 
contribute to infant deaths. Kangaroo Mother Care (KMC), an evidence-based intervention 
involving skin-to-skin contact and exclusive breastfeeding, has been recognized as a cost-
effective alternative to conventional neonatal care. And, this study aimed at assessing the 
impact of KMC on neonatal survival rates and weight gain trends among preterm and low-
birth-weight infants admitted to a district hospital in Bangladesh. 
Methods: A retrospective observational study was conducted at the 250 Bed General 
Hospital, Kushtia, Bangladesh, analyzing medical records of neonates admitted to the 
KMC unit between November 1, 2023, and December 31, 2024. Data included 
demographic details, gestational age, birth weight, KMC adherence, and neonatal 
outcomes. Survival analysis, weight gain trends, and regional disparities were examined 
using SPSS v25 and Python. 
Results: A total of 290 neonates were included in the study, with a mean gestational age 
of 34.2 ± 2.1 weeks and birth weight of 1,850 ± 320 g. The overall survival rate was 91.4%, 
with survival significantly higher in neonates receiving ≥12 hours/day of KMC (95.8%) 
compared to those receiving <12 hours/day (82.6%, p=0.003). The mean weight gain rate 
was 13.4 ± 2.8 g/day, with higher KMC adherence (>15 hours/day) associated with greater 
weight gain (15.6 g/day vs. 10.4 g/day, p=0.007). Neonates in Kushtia Sadar had the 
highest survival rate (94.1%) compared to Mirpur (89.3%), likely due to better healthcare 
access and maternal education. Sepsis (9.5%), hypothermia (12.8%), and rehospitalization 
(7.6%) were more common in neonates receiving less than 10 hours/day of KMC. 
Conclusion: This study provides strong evidence that KMC significantly improves 
neonatal survival and weight gain in a resource-limited district hospital setting. Given the 
high survival rate (91.4%) and steady weight gain (13.4 g/day) observed, KMC is a cost-
effective, scalable alternative to incubator-based care.  
 
Keywords: Kangaroo Mother Care, Neonatal survival, Neonatal weight gain. 
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INTRODUCTION  
 
Neonatal mortality remains a critical global health 
concern, particularly in low- and middle-income 
countries where preterm birth and low birth 
weight contribute significantly to infant deaths.[1]

 

  
According to the World Health Organization 
(WHO), complications arising from preterm birth 
are among the leading causes of neonatal 
mortality, with limited access to advanced 
neonatal care exacerbating the problem in 
resource-constrained settings.[2] Innovative, 
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low-cost interventions such as Kangaroo Mother 
Care (KMC) have been identified as effective 
strategies to improve neonatal outcomes, 
particularly in settings where incubator care is 
unavailable or inadequate.[3] 
 
KMC involves prolonged skin-to-skin contact, 
exclusive breastfeeding, and close monitoring, 
providing essential warmth and reducing the risk 
of hypothermia and infections in vulnerable 
neonates.[4] Several studies have demonstrated 
that KMC significantly reduces neonatal mortality 
and morbidity while improving weight gain, 
feeding patterns, and maternal-infant bonding.[5] 
Despite the widespread recommendation of 
KMC by WHO and its integration into national 
neonatal care policies, its real-world 
effectiveness, particularly in district hospitals in 
Bangladesh, remains under-evaluated.[6] 
 
Bangladesh has made commendable progress 
in reducing neonatal mortality; however, 
geographical disparities persist, particularly in 
rural and resource-limited settings, where 
hospital infrastructure and neonatal care 
services are often suboptimal.[7] District hospitals 
serve as critical healthcare providers for at-risk 
neonates, making them ideal settings for KMC 
implementation. However, there is limited 
empirical data evaluating the long-term 
effectiveness of KMC on neonatal survival and 
weight gain in these hospitals.[8] 
 
This study aims to assess the impact of KMC on 
neonatal survival rates and weight gain trends 
among preterm and low-birth-weight infants 
admitted to a district hospital in Bangladesh. By 
analyzing retrospective data from a dedicated 
KMC unit, this research provides valuable 
insights into the feasibility, effectiveness, and 
potential scalability of KMC in resource-
constrained environments. Findings from this 
study could guide policymakers and healthcare 
practitioners in optimizing neonatal care 
strategies to further reduce neonatal mortality 
and morbidity in Bangladesh and similar low-
resource settings.[3] 
 
 
METHODS 
 

Study Design and Setting 
 

This retrospective observational study was 
conducted at the 250 Beded General Hospital,  

  
Kushtia, Bangladesh, a referral hospital with a 
dedicated Kangaroo Mother Care (KMC) unit. 
The study evaluated the impact of KMC on 
neonatal survival and weight gain using data 
from hospital records.[9] 
 
Study Population 
 

Inclusion Criteria: 

• Neonates admitted to the KMC unit 
between November 1, 2023, and 
December 31, 2024. 

• Neonates with complete weight and 
survival records at birth, KMC initiation, 
discharge, and follow-up. 

 
Exclusion Criteria: 

• Missing or incomplete data in key 
variables. 

• KMC discontinuation due to non-clinical 
reasons (e.g., parental refusal, transfer). 

 
Data Collection and Variables 
 

Data were extracted from KMC registers and 
included: 

• Demographic information (gender, place 
of birth, gestational age, birth weight). 

• KMC-related data (time of KMC 
initiation, daily duration of KMC). 

• Outcome variables (survival status, 
weight at birth, KMC initiation, 
discharge, and follow-up). 

 
Data Analysis 
 

Data were analyzed using SPSS v25 and 
Python: 

• Descriptive statistics: Frequencies, 
percentages, means, and standard 
deviations. 

• Survival analysis: Kaplan-Meier survival 
curves.[10] 

• Weight gain analysis: Mean daily weight 
gain comparisons.[11] 

• Regional disparities: Chi-square and t-
tests.[12] 

 
Ethical Considerations 

• Ethical approval was obtained from the 
Institutional Review Board (IRB). 

• Data were anonymized for 
confidentiality.[13] 

• Informed consent was waived due to the 
retrospective nature.[14] 
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RESULTS 
 
A total of 290 neonates were included in the 
study, after excluding cases with missing or 
incomplete data. The mean gestational age was 
34.2 ± 2.1 weeks, and the mean birth weight was 
1,850 ± 320 g. (Table I) 
 
Table I: Study Population Characteristics 
 

Characteristics N (%) 

Gender 

Male 152 (52.4%) 

Female 138 (47.6%) 

Place of Birth 

Home 98 (33.8%) 

Health Center 85 (29.3%) 

Hospital 107 (36.9%) 

Gestational Age Categories 

≤30 weeks 42 (14.5%) 

31–34 weeks 118 (40.7%) 

35–37 weeks 130 (44.8%) 

Birth Weight Categories 

<1000 g (Extremely LBW) 20 (6.9%) 

1000–1499 g (Very LBW) 85 (29.3%) 

1500–2499 g (LBW) 185 (63.8% 

 
 
 
The overall survival rate among neonates 
receiving KMC was 91.4% (265/290). Survival was 
 

  
 
significantly higher in neonates with greater 
KMC adherence and higher birth weights. (Table 
III) 
 
Table III: Survival Outcomes 
  

Birth Weight 
Category 

Survival Rate (%) p-value 

<1000 g 55.0% (11/20) 0.002  

1000–1499 g 87.1% (74/85) 0.042 

1500–2499 g 98.4% (182/185) 0.001 

 

Neonates receiving KMC for ≥12 hours/day had 
a significantly higher survival rate (95.8%) 
compared to those with <12 hours/day (82.6%, 
p=0.003). Hypothermia incidence was 
significantly lower in neonates receiving 
continuous KMC (6.2% vs. 18.9%, p=0.01). 
 
The mean weight gain rate among neonates 
was 13.4 ± 2.8 g/day, with better growth 
observed in higher KMC adherence groups. 
(Ttable IV) 
 
Table IV: Weight Gain Trends 
 

Timepoint 
Mean Weight 
(g) 

Weight Gain 
Rate (g/day) 

At Birth 1850 ± 320 
 

- 
At KMC Initiation 1823 ± 315 - 

At Discharge 2054 ± 340 14.2 ± 2.5 

Follow-Up (2 Weeks) 2218 ± 355 13.8 ± 2.7 
 

Weight gain was significantly higher in neonates 
receiving KMC >15 hours/day (15.6 g/day vs. 
10.4 g/day, p=0.007). Weight gain positively 
correlated with gestational age (R=0.68, 
p=0.001). 

 
 
Table  II: KMC Adherence and Initiation 
 

KMC Parameter Value Key Findings 

Pre-counseling Provided 276 (95.2%) mothers Majority of mothers received KMC education. 

Average Age at KMC Initiation 2.3 ± 1.2 days after birth KMC was initiated within the first few days of life. 

Mean Duration of KMC per Day 14.8 ± 3.5 hours Most neonates received prolonged skin-to-skin contact. 
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Survival and weight gain varied by 
geographical region (Upazila level). (Table V)  
 
Table V: Regional Differences in Outcomes 
 

Region (Upazila) 
Survival Rate 

(%) 
Mean Weight Gain 

(g/day) 

Kushtia Sadar 94.10% 14.6 ± 2.5 

Kumarkhali 90.80% 12.9 ± 3.1 

Mirpur 89.30% 12.1 ± 3.5 

 
Neonates in Kushtia Sadar had the highest 
survival and weight gain rates, likely due to 
better healthcare access and maternal 
education. Lower survival and weight gain in 
Mirpur may reflect delayed KMC initiation and 
lower adherence. 
 
 
 
Table VI: Complications and Adverse Events  

Complication 
Incidence 

Rate 
Key Findings 

Sepsis Incidence 
9.5% 
(n=28) 

More common in 
neonates who 
received <10 
hours/day of KMC. 

Hypothermia 
Episodes 

12.8% 
(n=37) 

Significantly lower in 
neonates receiving 
continuous KMC. 

Rehospitalization 
Rate 

7.6% 
(n=22) 

Occurred within 30 
days of discharge. 

 
 

 
 

Figure 1: Survival Rates (%) by Birth Weight 
Category 

 
This chart illustrates the survival rates of 
neonates based on birth weight categories. 
 

  
Infants with higher birth weights (>1500g) had 
significantly higher survival rates (98.4%), 
whereas extremely low birth weight (ELBW) 
neonates (<1000g) had the lowest survival rate 
(55%). The trend suggests that KMC is most 
effective in improving survival among neonates 
with moderate to high LBW. (Figure 1) 
 

 
 

Figure 2: Weight Gain Trends Over Time (g) 
 
This graph presents neonatal weight trends from 
birth to KMC initiation, discharge, and follow-up 
visits. The data shows a consistent increase in 
weight, with the most significant gains occurring 
after KMC initiation and during follow-up visits. 
Infants under KMC gained an average of 13.4 
g/day, indicating effective nutritional and thermal 
regulation support. (Figure 2) 
 

 
 

Figure 3: Regional Differences in Survival 
Rates (%) 
 

This bar chart compares neonatal survival rates 
across different upazilas. Kushtia Sadar had the 
highest survival rate (94.1%), followed by 
Kumarkhali (90.8%) and Mirpur (89.3%). The 
differences may reflect variations in healthcare 
access, maternal education, and KMC 
adherence rates across regions. (Figure 3) 
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DISCUSSION 
 
This study explored the efficacy of Kangaroo 
Mother Care (KMC) in improving neonatal 
survival and weight gain among preterm and 
low-birth-weight infants in a district hospital in 
Bangladesh. The findings affirm the pivotal role 
of KMC in not only increasing survival rates but 
also in fostering healthier growth trajectories, as 
evidenced by a mean daily weight gain of 13.4 g. 
Central to these positive outcomes is the 
prolonged duration of skin-to-skin contact, 
especially when exceeding 12 hours per day. 
This intensive practice appears to mitigate 
critical risks such as hypothermia and early-
onset infections, offering a protective shield to 
neonates who would otherwise require 
advanced, and often cost-prohibitive, incubator 
care. The high survival rate of 91.4% 
underscores the real-world effectiveness of 
KMC, aligning with global evidence that situates 
KMC as a core intervention for fragile neonates, 
particularly in regions where healthcare 
resources are constrained. 
 
Although the hospital in Kushtia has 
demonstrated commendable success, there exist 
marked regional disparities. Mirpur, with 
comparatively lower survival and weight gain 
rates, exemplifies the influence of healthcare 
accessibility, maternal education, and socio-
cultural practices on KMC efficacy. Challenges 
such as delayed initiation of KMC, limited 
caregiver adherence, and inadequate follow-up 
support can erode the benefits otherwise 
observed in more resourced areas. Previous 
studies in low- and middle-income countries 
confirm that maternal literacy and consistent 
counseling are instrumental in prolonging the 
duration of KMC, thereby reinforcing the link 
between knowledge, practice, and neonatal 
health.[15] In addition, the healthcare 
infrastructure in certain regions may lack 
systematic referral pathways or community-
based monitoring, further impeding optimal 
outcomes. Addressing these gaps entails a 
multi-pronged approach that includes 
community-level education programs, enhanced 
antenatal counseling, and targeted postnatal 
follow-up visits.[16] 
 
The physiological mechanisms underlying KMC’s 
effectiveness primarily stem from sustained skin-
to-skin contact, which stabilizes the neonate’s  
 

  
temperature, reduces the metabolic costs of 
thermoregulation, and promotes bonding that 
can enhance the neonate’s overall well-being. 
The intimate proximity between mother and 
infant encourages more frequent breastfeeding, 
thereby improving nutritional intake and 
facilitating immunological protection through 
breast milk.[17] This may explain the notably 
lower rates of hypothermia and sepsis observed 
in neonates receiving continuous KMC. Such 
benefits are particularly salient in settings where 
expensive incubator technology is limited, 
underscoring KMC’s role in bridging the gap in 
equitable neonatal care. Moreover, KMC fosters 
emotional and psychological support for 
mothers, which can be crucial for sustaining 
engagement in care practices over time.[18] 
 
An important dimension of KMC efficacy relates 
to health system factors, including training and 
mentorship of nursing staff, consistency in 
record-keeping, and availability of dedicated 
spaces within the facility. Where such 
infrastructure is absent or intermittently 
maintained, adherence to KMC protocols can 
wane, diminishing the intervention’s potential 
benefits. This gap becomes even more 
pronounced once the family returns home, as 
successful continuation of KMC hinges on 
caregiver motivation, social acceptance, and the 
ability to integrate the practice into daily 
routines.[19] In many low-resource contexts, daily 
subsistence activities may compete with the 
demands of prolonged skin-to-skin contact, 
leading to sporadic KMC sessions and 
suboptimal outcomes. 
 
Given the retrospective nature of this study, 
missing data and loss to follow-up remain 
notable constraints, limiting the assessment of 
longer-term neurodevelopmental outcomes. 
Such outcomes, including psychomotor 
development and cognitive function, are 
recognized as key parameters for gauging the 
sustained impact of neonatal interventions. 
While the current findings provide strong 
evidence in favor of KMC, future prospective 
research with robust follow-up protocols is 
needed to elucidate these longer-term effects. 
Multi-center collaborations that encompass 
diverse geographic and socio-economic 
contexts in Bangladesh could yield more 
comprehensive insights into the factors 
influencing KMC’s effectiveness and scalability.[20]  
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In addition, qualitative inquiries into caregiver 
experiences, cultural beliefs, and health system 
barriers can guide more nuanced policy 
interventions.[21] 
 
From a public health perspective, KMC’s 
scalability is a promising avenue for reducing 
neonatal mortality in Bangladesh, a country 
striving to meet global targets for child survival. 
Integrating KMC into existing maternal and child 
health initiatives, such as those championed by 
community health workers, could magnify its 
reach. Training community midwives to provide 
prenatal KMC counseling, conduct early 
postnatal home visits, and monitor infant weight 
gain can fortify the continuity of care between 
hospital and community settings.[22] Furthermore, 
leveraging mobile health technologies—such as 
SMS reminders or telehealth consultations—may 
bolster adherence and allow for real-time 
trouble-shooting. 
 
Overall, this study strengthens the argument that 
Kangaroo Mother Care is a cornerstone 
intervention for improving neonatal outcomes in 
resource-limited environments. By mitigating the 
risks associated with prematurity and low birth 
weight, KMC offers a tangible solution for 
hospitals grappling with staff shortages, 
overcrowded neonatal intensive care units, and 
budgetary constraints. The implications extend 
beyond survival, as KMC also fosters positive 
psychosocial dynamics, encourages exclusive 
breastfeeding, and reduces healthcare costs 
associated with extended hospital stays or 
recurrent infections. Yet, the sustainability of 
these benefits depends on a supportive health 
system framework, active community 
engagement, and continuous monitoring of both 
maternal and neonatal needs. As Bangladesh 
looks to expand its healthcare infrastructure, 
placing greater emphasis on KMC training, 
follow-up strategies, and research into long-term 
developmental outcomes will be instrumental in 
accelerating progress toward reducing neonatal 
morbidity and mortality. 

 
Conclusion 
 

This study confirms that Kangaroo Mother Care 
(KMC) effectively enhances neonatal survival 
and weight gain in preterm and low-birth-weight 
infants in a resource-limited hospital. With a 
91.4% survival rate and steady weight gain (13.4  
 

  
g/day), KMC proves to be a cost-effective and 
scalable alternative to incubator care. 
Addressing regional disparities, strengthening 
maternal education, and ensuring structured 
follow-ups can further improve outcomes. 
Expanding KMC across district hospitals in 
Bangladesh has the potential to significantly 
reduce neonatal morbidity and mortality, making 
it a vital strategy for improving newborn survival 
in low-resource settings. 
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