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Editorial

Breaking Bad: What It Means and How We Do It

The well-known American TV series “Breaking
Bad” follows a high school chemistry teacher in
Albuquerque who, after being diagnosed with lung
cancer, teams up with a former student - now an
unsuccessful drug dealer - to manufacture and sell
drugs (crystal methamphetamine). Although the
show was widely praised by both viewers and
critics, its title puzzled many people. What does
“breaking bad” actually mean, and where did the
phrase originate? The answers are fairly
straightforward, though not easy to trace in reference
books. For much of its history, “to break bad” was
not a fixed expression but simply a regular verb
phrase, similar to combinations like “break good,”
“break lucky,” or “break ice.” It was not until the
1960s that “break bad” became established in slang,
particularly in African American vernacular, with
the meaning of becoming angry or behaving
aggressively. In the context of the series, the lead
actors’ descent into crime and violence reflects this
later slang meaning, which is likely the inspiration
behind the show’s title.

However, in medical science, the phrase ‘breaking
bad’ is used to deliver news related to the diagnosis
of life-threatening diseases, progressive diseases,
poor prognosis, failure in treatment, treatment
complications, amputation and death.! We know
that communication is crucial in the physician-
patient relationship in healthcare. However,
‘breaking bad” news in healthcare is quite different
from other forms of clinical communication. It often
triggers strong emotional reactions in patients,
which can interfere with how they understand the
information and often may lead to distress or
unpredictable behaviour.? The way bad news is
delivered can significantly shape the physician-
patient relationship - enhancing it, damaging it, or
even leading to exploitation. As a result, such
situations can be difficult to manage and may cause
healthcare professionals, especially interns and
residents, to feel hesitant about communicating bad

news. Still in modern healthcare, patients have the
right to know the truth about their condition to make
their decisions independently. Concealing any part of
information, even with good intent, violates the
principle of autonomy unless overtly requested by the
patient. However, in the cultural context of Bangladesh,
physicians often allow family dominance, where
relatives request to withhold the truth partially,
especially when the information can lead to loss of
hope and distress for their loved ones. Implementing
such requests demands ethical sensitivity and clarity.
Besides, physicians have the obligation to “do good”
which must be balanced with “do no harm” through
their truth-telling.”® In the medico-legal context,
concealment of critical information can be seen as
medical negligence or deficiency in service. However,
our court system often recognise a doctor’s right to
withhold part of information from their patient under
“therapeutic privilege” (only in rare cases where
disclosure would cause serious psychological harm
or complete loss hope of life). Any blanket non-
disclosure is discouraged and may be seen as
paternalistic.’

Communicating bad news is a complex task, requiring
not only verbal, paraverbal, and nonverbal skills, but
also the ability to manage emotional responses, involve
patients and their families in decision-making, cope
with stress for both parties, and maintain a sense of
hope even in difficult circumstances.* Unfortunately,
medical doctors in Bangladesh hardly receive any
formal training or guidance on how to communicate
with such patients and their families or to do formally
‘breaking bad’.> Mostly they learn such
communication through day-to-day practices by the
senior professors, which is an important part of the
“hidden curriculum” (including the customs,
behavioural norms and communication style), to
which they are exposed in their clinical rounds in
hospital wards. However, it often limits personal
growth by fostering imitation over authenticity,
leading to the adoption of a model having bias or
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outdated perspectives.® Moreover, in the absence of
proper and effective (bio)ethics training, they may
adopt inappropriate motives and methods of
‘breaking bad’ news, which may lead other parties to
distress and emotional outburst and an increased risk
of litigation.>” Nurunnabi et al. proposed a four-step
communication method for the first time to formally
educate/train our physicians (targeting
communication with the patients having an incurable
illness).> Recently, Bangladesh Medical & Dental
Council (BM&DC) has brought some changes in our
MBBS curriculum in teaching and training methods
emphasizing communication, ethics and
professionalism in Medicine. Similar steps have been
taken from the Bangladesh College of Physicians &
Surgeons (BCPS). Recognition of our shortcomings
in education and training, medical educators need to
come forward which may lead to several initiatives
ranging from designing communication skills
training to the development of guidelines and
protocols both national and institutional levels,
which will meet expectations - ethically sound,
culturally appropriate, practically applicable, and
addressing patients’ needs.

We have seen form our decades of experience that
when physicians are well trained and ‘breaking bad’
is done with compassion and care, it can help patients
and families navigate the challenging journey ahead,
fostering a sense of trust, understanding, and support.
To educate our interns and residents, the ‘SPIKES’
protocol - a validated, six-step approach® and ‘BAD’
- an established communication strategy,” can be
easily implemented. Besides, video-based training
session, role-play and simulation-based training can
be arranged under medical education unit (MEU) of
the respective institution. Currently we are piloting a
similar formal training on “goals of care” discussion
in surgical settings for faculty members and residents.’
We must continue to review and modify our current
curricula and teaching methodologies (both in
undergraduate and postgraduate medical education)
to determine their adequacy in making medical
doctors more competent in communication skills
including ‘breaking bad’ tasks.

‘Breaking bad’ is a challenging communication task
that requires empathy, honesty, and sensitivity. By
preparing carefully, delivering the news with
compassion, and responding to emotional reactions
with empathy and understanding, our physicians
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can help patients and families navigate their difficult
journey. Prioritizing self-care is also essential to avoid
burnout and ensure that physicians can continue to
provide high-quality care.
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Terminal Ileal Endoscopic Findings in Chronic
Diarrhoea: Experience of A Tertiary Teaching
Hospital in Bangladesh

Haque MT?, Hossain M]J?, Islam MS?, Rahman MO#, Hossain MA%, Hasan M®, Bhuyian R7, Mobin AQM?8

ABSTRACT

Terminal ileal intubation is an integral part of colonoscopy in patients with chronic diarrhoea.
Besides colonic diseases, terminal ileum can be involved in chronic diarrhea pathogenesis. The
aim of this study was to assess the additional diagnostic yield of ileal intubation in chronic
diarrhea. This cross-sectional study was conducted in the Department of Gastroenterology of
National Gastroliver Institute and Hospital, Dhaka, Bangladesh, between July and December
of 2021. One hundred and sixteen consecutive patients with chronic diarrhoea were enrolled.
Thirteen patients were not fulfilling the inclusion criteria were excluded. In all patients,
routine terminal ileal intubation was done as a part of routine colonoscopy and biopsies were
taken from any visible lesion. Histopathology and GeneX-pert for detection of MTB were done
from biopsy specimen. One-third (35.9%) of patients belonged to the 26-40 years age group.
The mean age was 35.63+15.21 years (ranging between 18 and 74 years). Almost two-thirds
(63.1%) of patients were male. More than three fourth (77.9%) of the patients were nonsmoker.
In this study, isolated macroscopic abnormal ileum was found in 12(11.65%) patients and
13(12.62%) patients had macroscopic abnormality in both ileum and colon, which gave a
diagnostic yield of 24.27% of all ileal intubation. No association was observed between
macroscopic features and age or gender of the patients (p>0.05); however, significant association
was found between macroscopic features and alarming features of the patients (p=0.001).

Keywords: Colonoscopy, terminal ileal intubation, diarrhoea.
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INTRODUCTION

Chronic diarrhoea, defined as the passage of loose or
watery stools persisting for more than four weeks!?,
represents a common yet diagnostically challenging
clinical condition. It encompasses a wide spectrum
of underlying etiologies, ranging from functional
gastrointestinal disorders to inflammatory,
infectious, and neoplastic diseases.? Identifying the
precise cause is critical for effective management,
especially when alarm features such as weight loss,
anemia, or gastrointestinal bleeding are present. The
terminal ileum (TI) plays a crucial role in the
absorption of bile acids and vitamin B, and serves
as acommon site for several pathological conditions
including Crohn’s disease, intestinal tuberculosis,
lymphoma, and drug-induced enteritis. Despite its
clinical relevance, the TI is often under-evaluated due
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to the technical challenges associated with its
visualization during colonoscopy. Advancements in
endoscopic techniques have improved access to the
TI, allowing for direct mucosal inspection and
targeted biopsies. Endoscopic evaluation of the TI can
reveal a range of findings, from normal mucosa to
subtle or overt pathological changes, which may
significantly influence diagnostic outcomes and
therapeutic decisions in patients with chronic
diarrhoea.

Chronic diarrhoea affects around 7.3% of adults and
14.2% of the elderly in the United States*, where as in
developing countries only limited data exist regarding
the burden of chronic diarrhoea. Once clinical
examination is unyielding and intestinal infection
has been excluded by microbiological and serological
investigations, colonoscopy with biopsy is usually
performed.? But colonoscopy with ileal intubation is
not routinely performed. However, alterations of the
colonic mucosa have been involved in chronic
diarrhoea pathogenesis in 15-18% of cases.> Chronic
diarrhoea may also be caused by diseases involving
the terminal ileum. In patients with chronic diarrhoea
macroscopically abnormal ileum was found in 5%
cases.® [leoscopy has been regarded as a meaningful
procedure in specific conditions, including
inflammatory and some infectious disease.”” Ileal
intubation with biopsy is a key element for the
diagnostic evaluation of chronic diarrhea, especially
in patients suspected of having inflammatory bowel
disease.!!1 Histology of terminal ileal biopsy may
be of greatest value when an macroscopic abnormal
terminal ileum is identified during colonoscopy with
ileal intubation.!>!3 Some studies from western
population have reported the additional diagnostic
benefit of terminal ileum intubation.3>¢1014 Most
studies of routine terminal ileal intubation during
colonoscopy have been performed in western
population. Only a few studies have been conducted
in Asian or other tropical regions.!>1® These regions
have different spectrum of gastrointestinal disease,
relatively low prevalence of Crohn’s disease and
higher prevalence of gastrointestinal infections,
including TB.1¢!7 There is a paucity of data in our
countries. Therefore, the study was designed to
performed routine terminal ileal intubation during
colonoscopy as part of the workup for chronic
diarrhoea. The aim of this study was to assess the
value of routine terminal ileal intubation during
colonoscopy in patients with chronic diarrhoea in a
tertiary teaching hospital of Bangladesh.
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METHODS

This cross-sectional study was done in the
Department of Gastroenterology of National
Gastroliver Institute and Hospital (NGIH), Dhaka,
Bangladesh, between July and December of 2021.
Consecutive patients of chronic diarrhoea attending
the inpatient and outpatient Department of
Gastroenterology for evaluation of chronic diarrhoea
were included. All adult patients of both sexes with
chronic diarrhea who had complete colonoscopic
examination with successful ileal intubation were
included. Patients who refused to participate in the
study or already known to be suffering from diarrhea
associated disorder such as inflammatory bowel
disease, celiac disease, pancreatic disease, intestinal
tuberculosis or had a history of drug induced
diarrhea, prior GI surgery or were pregnant not
allowed to participate in the study. After obtaining
informed written consent they were screened through
history, clinical examination and some routine
investigations such as full blood count, erythrocyte
sedimentation rate, routine microscopic examination
of stool, stool culture, RBS, C-reactive protein. Further
specific investigations including IgA anti tTG
antibody, distal duodenal biopsy, fecal calprotectin,
hydrogen breath test, MR enterography and thyroid
hormones were done on selected cases based on
clinical suspicion. In all patients, terminal ileal
intubation was done as a part of routine colonoscopy.
All colonoscopic examinations were performed by
experienced endoscopists by using video colonoscope
Olympus 190 after preparation with 20% mannitol
solution. Ileocolonoscopic findings were carefully
recorded and biopsies were taken from any visible
ileocolonoscopic lesion. Biopsy specimens were sent
in 10% formalin for histopathological study in
Department of Histopathology of the same institution
and in normal saline for GeneXpert test for detection
of MTB to the Laboratory Services of ICDDR,B, Dhaka.
Information was collected in a predesigned data
collection sheet which included demographic
characteristics, duration of symptoms, associated
symptoms, findings of colonoscopic and ileoscopic
examination, histopathologic and GeneXpert for MTB
detection of biopsy specimen.Data was recorded
systematically in preformed data collection form
(questionnaire). Statistical analysis was performed
by using Statistical Package for Social Sciences (SPSS)
version 25.0 for Windows. Categorical data were
presented as numbers and percentages. Numerical
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data were presented as mean and standard deviation,
median and range. Student t-test was used for
comparing continuous variables, ANOVA test was
used for comparing means of more than two groups
and Chi-square test for categorical variables. A p-
value <0.05 was considered statistically significant.

RESULTS

A total of 116 consecutive patients who attended for
evaluation of chronic diarrhoea were recruited.
Thirteen patients were excluded during the study -
three patients had failed ileal intubation, while six
patients were unwilling to do colonoscopy and four
patients had known diagnosis of inflammatory bowel
disease. Successful ileal intubation was achieved in
107(97.27%) patients. Table-I shows the demographic
profile of the patients. In this study, more than one
third (35.9%) of study population belonged to age
level 26-40 years. The mean age was 35.63+15.21 years
(ranging from 18 to 74 years). Almost two-thirds
(63.1%) of the patients were male and more than three-
fourths (77.9%) of them were nonsmoker.

Among all study participants, isolated macroscopic
abnormality of ileum was found in 12(11.65%) of the
patients and 13(12.62%) had macroscopic
abnormality in both ileum and colon, which gave a
diagnostic yield of 24.27% of all ileal intubation
(Table-1I). Alarm features were present in 80% of
patients with macroscopic abnormality in ileum, on
the other hand 19.04% of patients had alarm features
with macroscopic normal ileum. Histopathological
examination of terminal ileal biopsy reveals 40%
chronic ileitis, 28% acute ileitis, 20% non-specific
ileitis and 12% granuloma (Fig. 1). Gene X-pert for
MTB were detected in three patients from 24 of
terminal ileal biopsy. It was observed that more than
one fourth (29.1%) of study population had irritable
bowel syndrome followed by 22(21.4%) functional
diarrhoea, 13(12.62%) intestinal TB, 9(8.7%) Crohn’s
disease, 6(5.8%) ulcerative colitis, 2(1.9%) colonic
malignancy and 1(1.0%) patient had tropical sprue.
However, in 20(19.5%) patients, the etiology of chronic
diarrhoea was not determined. No association was
observed between macroscopic features and age or
gender of the patients (p>0.05); in contrast, significant
association was found between macroscopic features
and alarming features of the patients (p=0.001)
(Table-III).
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Table-I: Demographic profile of the study participants
(n=103)

Variables Frequency Percentage
Age group (in years)

<25 35 33.98
26-40 37 35.90
41-55 15 14.56
>56 16 15.53
MeantSD 35.63+15.21
Range 18-74
Gender

Male 65 63.1
Female 38 36.9
Marital status

Married 74 71.8
Unmarried 29 28.2
Occupation

Housewife 29 28.2
Service 23 22.3
Student 20 19.4
Day labourer 15 14.56
Business 10 9.7
Others 6 5.8
Education

[literate - Class V 15 14.6
Class VI - Class X 25 24.3
SSC - HSC 35 33.9
Graduate -Postgraduate 28 27.2
Religion

Muslim 97 94.2
Hindu 6 5.8
Smoking history

Non-smoker 80 77.6
Smoker 23 22.4

Table-II: Distribution of the study population according
to isolated macroscopic abnormality of ileum (n=12)

Macroscopic Frequency Percentage
Abnormality

Ulcer 11 10.67
Nodule 1 1
Total 12 11.65
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Table-III: Association of the macroscopic features and age, gender and alarming features of the study participants

Variables Macroscopic Isolated Isolated Macroscopic p-value

normal macroscopic macroscopic abnormal

ileum abnormal abnormal in both

(n=63) ileum colon ileum and

(n=12) (n=15) colon (n=13)

Ageinyears 34+14.8 37.7+15.6 35.5+12.0 41.8+19.4 20.381ns
Gender
Male 41(65.1%) 7(58.3%) 8(53.3%) 9(69.2%) b0.789ns
Female 22(34.9%) 5(41.7%) 7(46.7%) 4(30.8%)
Alarming features  12(19.04) 10(83.33) 12(80.0) 13(100) b0.001¢

ap-value reached from ANOVA test, Pp-value reached from Chi-square test; s= significant, ns=not significant.

Granuloma
12%

Non-specific
ileitis 20%

Acute ileitis

28%

Fig. 1: Pie chart showing the histopathological findings of
ileal biopsy

DISCUSSION

Chronic diarrhoea of unknown origin is one of the
major indications for gastrointestinal endoscopy and
accounts for approximately 4%-7% of all the
colonoscopies performed in Western countries.> 1819
This study showed high prevalence of chronic
diarrhoea with male preponderance, which is in
concordance with several previous studies.?)-?* It was
observed that 66% of the study population had
abdominal pain. Shah et al. reported that 43 % of their
study subject had abdominal pain. This figure is much
lower than our study results.?®

This study reported that 24.27% of the study
population have macroscopic abnormalities in the
terminal ileum. Another study done by Melton et al.
retrospectively examined 9785 unselected patients
who underwent ileocolonoscopy with biopsy had
abnormal ileum in 24.9% of patients. That study result
is almost similar with our findings.?

Geboes et al. reported that among 257
immunocompetent patients with acute or chronic
diarrhea with abdominal pain, 47.95% patients were
found to have endoscopic abnormalities of the
terminal ileum. This is a higher incidence compared
to our study.7 However, our study results showed a
higher incidence compared to the studies conducted
in the Western countries.”!">> Another study showed
that 2% to 7.2% diagnostic findings of TB were
reported when routine terminal ileal intubation was
performed in unselected patients.'® Wijewantha et
al. found 10.6% of their patients had macroscopic
abnormalities in the terminal ileum. This is much
lower figure compared to our study when routine
terminal ileal intubation was performed not only for
the evaluation of chronic diarrhoea.?® A study from
India showed 14% (8/57) study population had ileal
abnormality when routine terminal ileal intubation
was done in unselected patients.'® In another study,
diagnostic yield of routine terminal ileal intubation
was as low as 0.3%.% This study had been carried
out on asymptomatic patients undergoing screening
colonoscopy.?®

This study reported colonoscopic findings were
normal in the majority of cases (72.81%). Specific
changes like ulcers, polyps and diverticula were seen
in 27.2% (28 cases); whereas 23.3%(24) of cases
showed ulcers, 2.9%(3) polyps and 1% (1) diverticula.
In this study, we found almost similar figure
compared to another Indian study.

This study reported 13/103(12.6%) patients were
diagnosed to have intestinal tuberculosis. Whereas
Wijewantha et al. study described only 1.8%(14/764)
of cases had evidence of ITB, this result was much
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lower than our study results.?® Although this study
was conducted in tropical setting like Sri Lanka, they
had recruited unselected patients. Kolhe et al.
reported 7.5% (9/120) patients had intestinal
tuberculosis which was also lower than our study
results.”’

In this study, we found 9/103(8.7%) patients were
diagnosed to have CD. However, this study was
conducted in a referral center. The high frequency of
CD among patients undergoing colonoscopy with
ileal intubation in this hospital was likely to be due
to a referral bias. Another study from Sri Lanka
reported that 3.6% (28/764) patients had Crohn’s
disease of unselected patients. Their lower incidence
could be explained by the fact that they recruited
unselected patients.?

This study reported 6/103(5.8%) patients were
diagnosed to have ulcerative colitis. Kolhe et al study
had 16.7% (20/120) of UC, this result was much
higher than our study result.?” A significant number
of the patients (29.1%) in this study population
subsequently diagnosed with IBS. These findings
were consistent with the study findings of Read et
al.?8, as they reported that (30%) (8/27) patients
underwent an extensive evaluation for chronic
diarrhoea were found to have the IBS. Shah et al.
reported 31% of their study participants had IBS; this
result is almost similar with the present study
results.”®

CONCLUSION

Routine terminal ileal intubation during colonoscopy,
yield additional benefit to the diagnosis, especially
in cases where routine investigations yield
inconclusive results. Early identification of terminal
ileal lesions can facilitate timely diagnosis and
appropriate management, ultimately improving
patient outcomes.
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Renoprotective Effect of Desloratadine on
Streptozotocin-induced Diabetic Nephropathy in
Adult Male Long-Evans Rats
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ABSTRACT

Diabetic nephropathy (DN) is a leading cause of end-stage renal disease (ESRD) worldwide
and a major microvascular complication of diabetes mellitus (DM). Despite current treatments,
particularly those targeting the renin-angiotensin system, the progression of DN remains
inadequately controlled. Histamine H1 receptors have emerged as potential contributors to
glomerular dysfunction, mediating inflammation and oxidative stress in diabetic kidneys.
Desloratadine, a potent H1 receptor antagonist, exhibits anti-inflammatory and antioxidant
properties, suggesting its therapeutic potential in DN. This experimental, randomized
controlled study aimed to evaluate the renoprotective effects of desloratadine in streptozotocin
(STZ)-induced DN in adult male Long-Evans rats. Seventy adult male rats were divided into
eight groups. Group I served as a blank control, and Group II received vehicle for STZ.
Groups I1I-VIII were rendered diabetic via a single intraperitoneal injection of STZ (50 mg/
kg). Groups 1II, V, and VII served as diabetic controls, while Groups IV, VI, and VIII
received daily oral desloratadine (10 mg/kg) for varying durations, initiated at different stages
of DN progression. Serum creatinine was measured as a marker of renal function. Renal
oxidative stress were assessed by malondialdehyde (MDA), reduced glutathione (GSH), and
histopathological changes in renal tissue were also evaluated. In diabetic control groups,
serum creatinine, and MDA levels were significantly elevated (p<0.01), while GSH was
significantly reduced (p<0.01) compared to control. Histopathological examination showed
marked renal damage, and body weight was significantly decreased (p<0.01). Desloratadine
treatment significantly improved biochemical and histological parameters at all stages of DN
(p<0.05 to p<0.01), though values did not return to normal control levels. Longer duration
treatment, initiated after DN onset, yielded the most pronounced histological improvements.
Desloratadine also significantly prevented diabetes-induced weight loss (p<0.01). Desloratadine
attenuated the progression of diabetic nephropathy, likely through its antioxidant mechanisms.
While it may not prevent DN onset, its therapeutic benefits in slowing disease progression
warrant further investigation in advanced animal models and clinical trials.
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INTRODUCTION

Diabetic nephropathy (DN) is one of the most serious
microvascular complications of diabetes mellitus
(DM), accounting for approximately 40% of cases of
end-stage renal disease (ESRD) globally and
remaining its leading cause.! In addition to being a
primary contributor to renal failure, DN
independently increases the risk of cardiovascular
diseases, adding to its burden on global health With
roughly 30-45% of diabetic individuals developing
DN during the course of their disease,? it poses a
major clinical and public health challenge,
particularly in low- and middle-income countries,
where 80% of diabetic patients reside.’> DM is a
chronic metabolic disorder marked by persistent
hyperglycemia due to insulin secretion defects,
insulin resistance, or both. Sustained hyperglycemia
triggers a cascade of metabolic and hemodynamic
disturbances that lead to long-term organ damage,
notably to the kidneys. DN typically progresses from
a state of glomerular hyperfiltration and
microalbuminuria to overt proteinuria and eventually
ESRD, characterized by a reduced glomerular
filtration rate (GFR<60ml/min/1.73m?) and
irreversible histological changes such as glomerular
sclerosis, interstitial fibrosis, and tubular atrophy.l'4
Current treatment strategies for DN primarily focus
on strict glycemic control and management of
associated risk factors like hypertension and
dyslipidemia.’ Although pharmacological
interventions such as renin-angiotensin-aldosterone
system (RAAS) blockers have been shown to delay
progression, they are insufficient in halting disease
advancement in many patients.® Consequently, there
is growing interest in exploring alternative therapeutic
targets, particularly those addressing underlying
oxidative mechanisms. In recent years, increasing
evidence has highlighted the pivotal role of oxidative
stress in the pathogenesis of DN.® Interestingly,
histamine has recently been identified as a novel
player in the pathophysiology of DN. Released
predominantly from mast cells in response to AGEs
and ROS, histamine exerts potent pro-inflammatory
effects via histamine receptors (H1-H4), with the H1
receptor (H1R) being most abundantly expressed in
renal tissues.”® Studies have shown that blocking
HI1R signaling can modulate inflammatory responses,
reduce oxidative stress, and confer renoprotection in
diabetic models.>

Desloratadine, a second-generation, non-sedating H1
receptor antagonist, is widely used for allergic
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disorders. In addition to its antihistaminic effects,
desloratadine has demonstrated antioxidant
properties through inhibition of NF-KB activation,
reduction in pro-inflammatory cytokine release, and
attenuation of ROS generation.!>* Animal studies
further support its protective effects in various models
of oxidative and inflammatory injury, including renal
ischemia-reperfusion and toxin-induced
nephropathy.!>1¢ However, its potential role in
mitigating diabetic nephropathy has not yet been
explored. Given the promising anti-inflammatory and
antioxidant profile of desloratadine and the
multifactorial pathogenesis of DN, the present study
aims to evaluate the renoprotective effects of
desloratadine in a streptozotocin (STZ)-induced
diabetic nephropathy model in adult male Long-
Evans rats. STZ is a widely used compound for
inducing type 1 diabetes in animal models by
selectively destroying pancreatic f-cells, resulting in
persistent hyperglycemia and renal injury closely
resembling human DN.!” Exploring the therapeutic
impact of desloratadine in this model may provide
valuable insights into its utility as a repurposed drug
for managing DN, especially in resource-limited
settings where drug affordability and availability are
major concerns.

METHODS

This experimental, randomized controlled study was
conducted in the Department of Pharmacology &
Therapeutics, Bangabandhu Sheikh Mujib Medical
University, Dhaka, Bangladesh, between March 2021
and January 2023. Seventy adult male Long-Evans
rats (7-10 weeks old, 180-220 gm in weight) were
used. Male rats were selected based on greater
susceptibility to STZ-induced diabetes and diabetic
nephropathy (DN). The rats were housed under
standard laboratory conditions (24+1°C, 12:12 hlight-
dark cycle), with free access to water and standard
pellet diet. Animals were randomly assigned into
eight groups. Two groups served as controls (blank
and vehicle), while the remaining six were diabetic
groups induced by streptozotocin (STZ, 50 mg/kg,
intraperitoneal), divided into three untreated and
three desloratadine-treated subgroups:

Group I: Blank control (n=8).

Group II: Vehicle control (0.5 ml sodium citrate buffer,
pH4.5; n=8).

Group III, V, VII: Diabetic controls (n=9 each,
sacrificed at weeks 4, 8, and 12).
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Group IV (STZ+DESL1): Desloratadine-treated from
diabetes onset, for 3 weeks (n=9).

Group VI (STZ+DESL2): Desloratadine-treated from
week 4 to 7, for 4 weeks (n=9); and

Group VIII (STZ+DESL3): Desloratadine-treated
from week 4 to 11, for 8 weeks (n=9).

A total of five rats died during the study due to
suspected STZ toxicity or complications; these were
excluded from analysis.

Diabetes was induced by a single intraperitoneal
injection of freshly prepared STZ (50 mg/kg) in 0.1 M
sodium citrate buffer (pH 4.5). Rats were fasted for 12
hours prior to injection. Blood glucose was measured
from the tail vein using a glucometer (Accu-Chek
Instant S, Roche, Germany). Rats with fasting blood
glucose >15 mmol/L on day 7 post-STZ injection were
included in the diabetic groups.

Desloratadine tablets (Deslor 5 mg, Orion Pharma)
were crushed and dissolved in distilled water. Based
onan average body weight of 200 g, each rat received
2mg/day (10 mg/kg/day) orally via gavage using a
flexible ball-tipped feeding needle. Dosing volumes
were within recommended limits (10-20 ml/kg/ day).
Treatment schedules varied by group, as outlined
above.

Random blood glucose was monitored twice weekly.
Rats with RBS >30 mmol/L received subcutaneous
long-acting insulin (2-4 units) per a predefined scale.
Hypoglycemic rats (RBS <15 mmol/L) were treated
with 20% glucose solution. At designated time points
(weeks 4, 8, and 12), rats were euthanized under light
anesthesia using chloroform. Blood was collected via
carotid artery into plain test tubes, allowed to clot,
and centrifuged to obtain serum, stored at -20°C.
Blood glucose was measured using glucose oxidase
strip method, while serum creatinine was estimated
by Jaffe’s Alkaline-Picrate method. For renal oxidative
stress, kidney homogenates were assayed for
malondialdehyde (MDA), reduced glutathione (GSH),
using standard spectrophotometric methods and
ELISA kits (SunLong Biotech, made in China). Both
kidneys were excised; the left kidney was stored at -
80°C for biochemical assays, and the right kidney
fixed in 10% formalin for histopathological analysis.
Kidney sections were stained with hematoxylin and
eosin (H&E) and periodic acid-Schiff (PAS) for
assessment of glomerular and tubular changes.
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Data was analyzed using SPSS software version 26.0
for Windows. Results were expressed as mean+SD
(standard deviation). One-way ANOVA followed by
post-hoc unpaired and paired t-tests were used for
group comparisons. A p-value <0.05 was considered
statistically significant.

RESULTS

Table-1 shows fasting blood glucose levels were
significantly elevated in all STZ-induced diabetic
groups (Groups III-VIII) compared to the control
Group II (5.24+0.60 mmol/L; p<0.001), confirming
successful induction of diabetes. No significant
differences were observed among the diabetic groups
themselves (p>0.05). To evaluate the progression of
diabetic nephropathy over time, serum creatinine
levels were measured in STZ-induced diabetic rats
sacrificed at three different time points and compared
with the non-diabetic control group (Table-II). In
Group II (control), the mean+SD of serum creatinine
level was 0.54+0.06 mg/dl. A time-dependent
elevation in serum creatinine was observed in
diabetic rats. Desloratadine significantly reduced
serum creatinine levels in diabetic rats at all time
points. At week 4, levels decreased from 0.90£0.15
mg/dl (Group III) to 0.73+£0.05 mg/dl in Group IV
(p<0.05). At week 8, creatinine dropped from 1.82+0.09
mg/dl (Group V) to 1.62+0.14 mg/dl in Group VI
(p<0.01). At week 12, levels declined from 2.35+0.15
mg/dl (Group VII) to 2.06+0.16 mg/ dl in Group VIII
(p<0.01). Despite improvements, all desloratadine-
treated groups remained above the control Group II
level (0.54+0.06 mg/dl) (Table-III). Table-IV shows
renal tissue MDA levels significantly increased with
the progression of diabetes. Compared to the control
Group II (0.84+0.11 upmol/L), MDA concentrations
were elevated in Group III (1.83£0.34 pmol/L; p<0.01),
Group V (2.82+0.31 pmol/L; p<0.001), and Group VII
(4.06+0.21 pmol/L; p<0.001). The increases were also
significant between Group V vs. lll and Group VIl vs.
V (p<0.001). Renal GSH levels decreased
progressively with the duration of diabetes. Compared
to the control Group II (3.33£0.18 mg/ml), significant
reductions were observed in Group III (2.23£0.20 mg/
ml; p<0.01), Group V (1.6020.15 mg/ml; p<0.001),
and Group VII (1.16+0.16 mg/ml; p<0.001). The
decline was also significant between Group V vs. 111
and Group VIl vs. V (p<0.001), indicating worsening
oxidative stress with prolonged diabetes. Table-V
shows that desloratadine treatment significantly
reduced renal MDA concentrations in all diabetic

11



MuMC Journal

groups. At week 4, MDA levels decreased from
1.83£0.34 umol/L in Group III to 1.43£0.22 pmol/L
in Group IV (p<0.05). At week 8, Group VI showed
reduced MDA (2.47+0.19 umol/ L) compared to Group
V (2.82+0.31 umol/L) (p<0.05). Similarly, at week 12,
Group VIII had lower MDA (3.77+0.17 pmol /L) than
Group VII (4.06£0.21 pmol/L) (p<0.05). Despite these
reductions, MDA levels remained higher than the
control (Group II: 0.84+0.11 pmol/L). Desloratadine
significantly improved renal GSH concentrations in
diabetic rats at all time points. At week 4, GSH
increased from 2.23+0.20 mg/ml (Group III) to
2.66+0.22 mg/ml in Group IV (p<0.01). At week 8,
GSH rose from 1.60£0.15 mg/ml (Group V) to
1.96+0.10 mg/ml in Group VI (p<0.01). At week 12,
GSH increased from 1.16+0.16 mg/ml (Group VII) to
1.56+0.28 mg/ml in Group VIII (p<0.01). Despite these
improvements, GSH levels remained lower than the
control Group II (3.33£0.18 mg/ml). Table-VI
illustrates results of histopathological examination
of kidney tissues in different groups of rats. Group I
(blank control) and Group II (vehicle control) showed
normal glomerular and tubular structures with no
pathological changes (mean scores: 0.00£0.00 for all
parameters). In Group III (STZ-induced, 4th week),
mild renal changes were observed, including
glomerular hypertrophy (0.86+0.38) and mesangial
expansion (0.71+0.49), with a significant increase in
mesangial expansion (p<0.01). Group IV
(STZ+desloratadine, 4th week) showed reduced
histological scores, with a significant decrease in
mesangial expansion (0.13+0.35) (p<0.05). In Group
V (STZ-induced, 8th week), further deterioration
occurred with significant increases in glomerular
hypertrophy (2.38+0.52, p<0.001), GBM thickening,
and mesangial expansion (both p<0.05). Group VI
(STZ+desloratadine, 8th week) showed
improvements, with significant reduction in
glomerular hypertrophy (1.00+0.54) (p<0.01), though
other changes were not statistically significant. By
the 12th week, Group VII (STZ-induced) exhibited
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severe damage, including nodular sclerosis
(0.25+0.46), with significant increases in all other
parameters (p<0.001). Group VIII (STZ+desloratadine,
12th week) showed marked renoprotection, with
significant reduction in glomerular hypertrophy,
mesangial expansion, GBM thickening, and
mononuclear cell infiltration (p<0.05). Nodular
sclerosis was absent. Group II (Vehicle control,
sacrificed on Day 1 of Week 4): H&E stained sections
showed normal histoarchitecture with well-defined
glomeruli, intact renal tubules, and unremarkable
interstitium (Fig. 1). Group III (STZ-induced diabetic
group, sacrificed on Day 1 of Week 4): H&E stained
sections demonstrated mild glomerular hypertrophy
and early mesangial expansion (Fig. 2). Group IV
(Desloratadine-treated diabetic group, sacrificed on
Day 1 of Week 4): H&E stained sections showed mild
amelioration of glomerular hypertrophy, with near-
normal mesangial appearance and preserved tubular
structure (Fig. 3). Group V (STZ-induced diabetic
group, sacrificed on Day 1 of Week 8): H&E stained
sections revealed glomerular hypertrophy, marked
mesangial expansion, prominent mononuclear cell
infiltration, and glomerular basement membrane
thickening (Fig. 4). Group VI (Desloratadine-treated
diabetic group, sacrificed on Day 1 of Week 8): H&E
stained sections displayed amelioration of glomerular
hypertrophy, reduced mesangial expansion, and
decreased mononuclear cell infiltration compared to
Group V (Fig. 5). Group VII (STZ-induced diabetic
group, sacrificed on Day 1 of Week 12): H&E stained
sections exhibited severe mesangial expansion,
podocyte loss and vacuolization, mononuclear cell
infiltration, and pronounced glomerular basement
membrane thickening (Fig. 6). Group VIII
(Desloratadine-treated diabetic group, sacrificed on
Day 1 of Week 12): H&E stained sections revealed
notable amelioration of melsangial expansion,
improved podocyte morphology, and decreased
mononuclear cell infiltration compared to Group VII

(Fig.7).

Table-I: Comparison of blood glucose level among control and experimental groups of rats

Groupll  GroupIll
n=8 n=7 n=8

Group IV

GroupV  GroupVI  Group VIl Group VIII
n=8 n=8 n=8 n=7

MeantSD MeantSD MeantSD  MeantSD MeantSD  MeantSD  MeantSD

Blood glucose
(mmol/L)

p-value - 0.00020.624*

0.000b-

5.24+0.60 24.49+4.65 25.58+3.54 24.78+4.61 25.41+3.62 25.66+4.30 25.14+3.04

0.000°0.763Y  0.0009-  0.000°0.789%  0.000!-
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Table-II: Comparison of serum creatinine level (mg/dl) among STZ induced diabetic groups (Group 11, Group V,
Group V1I) and control group (Group 1I) of rats

GroupII Group III Group V Group VII
n=8 n=7 n=8 n=8
Mean+SD Mean+SD Mean+SD Mean+SD
Serum creatinine (mg/ dl) 0.54+0.06 0.90£0.15 1.82+0.09 2.35+0.16
p-value 0.0032 0.000° 0.000¢ 0.000%0.000¥

Table-II1: Comparison of serum creatinine level among STZ induced diabetic groups and concomitantly desloratadine
treated groups

Group III GrouplV  GroupV GroupVI  GroupVII  Group VIII
n=7 n=8 n=8 n=8 n=8 n=7
Mean+SD MeantSD MeantSD  MeantSD  MeantSD  MeantSD
Serum creatinine(mg/dl)  0.90+0.15 0.73+0.05 1.82+0.09 1.62+0.14 2.35+0.15  2.06%0.16
p-value - 0.022% - 0.005Y - 0.003*

Table-IV: Comparison of renal tissue homogenate MDA and GSH concentration among STZ induced diabetic
groups and control group of rats

Variables Group1l GroupIII Group V Group VII
n=8 n=7 n=8 n=8
Mean+SD Mean+SD Mean+SD Mean+SD
MDA conc.(umol/L) 0.84+0.11 1.83+0.34 2.82+0.31 4.06+0.21
p-value 0.0012 0.000° 0.000¢ 0.000%0.000¥
GSH conc.(mg/ml) 3.33+0.18 2.23+0.20 1.60+0.15 1.16+0.16
p-value 0.0012 0.000° 0.000¢ 0.000%0.000¥

Table-V: Comparison of MDA and GSH concentration (umol/L) among STZ induced diabetic groups and
concomitantly desloratadine treated groups

Variables m v \Y VI Vil VI
n=7 n==8§ n==8 n==8§ n==8 n=7
Mean+SD MeantSD  Mean+SD Mean+SD MeantSD  Mean+SD
MDA conc.(umol/L) 1.83 +0.34 1.43+0.22 2.82+0.31 2.47+0.19 4.06+0.21 3.77+0.17
p value - 0.025% - 0.021Y - 0.011%
GSH conc.(mg/ml) 2.2340.20 2.66%0.22 1.60+0.15 1.96%0.10 1.16x0.16 1.56+0.28
p value - 0.002x - 0.001Y - 0.008%
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Table-VI: Histopathology of renal tissue with qualitative changes and arbitrary score

Variables Groupl  Groupll GroupIll GroupIV  GroupV  Group VI Group VII Group VIII
n=8 n=8 n=7 n=8 n=8 n=8 n=8 n=7
MeantSD MeantSD MeantSD MeantSD MeantSD  MeantSD MeantSD  MeantSD
Glomerular 0.00+0.00  0.00+0.00  0.86+0.38 0.38+0.52 2.38+£0.52  1.00£0.54  3.13+0.35 1.29+0.49
hypertrophy
Mean+SD
pAvalue - - 0.0092 0.058° 0.000¢ 0.001¢ 0.000¢ 0.000f

Mononuclear cell 0.00+0.00 0.00£0.00 0.43+£0.54 0.00£0.00 0.75+0.46  0.25+0.46  1.5+0.54 0.57£0.53

infiltration

Mean+SD

pP value - - 0.0782 0.078° 0.003¢ 0.0494 0.000¢ 0.005f
Podocyte 0.00£0.00  0.00+0.00  0.00£0.00 0.00£0.00 0.25+0.46  0.00£0.00  0.88+0.64 0.29+0.49
injury

Mean+SD

pC value - - - - 0.170¢ 0.170d 0.006° 0.065f

Glomerular basement membrane thickeningMean+SD0.00£0.00  0.00£0.00  0.43+0.54  0.00+0.00 1.13+0.64
0.63+0.52 1.88+0.84 0.71+0.49

pP value - - 0.0782 0.078P 0.002¢ 0.110¢ 0.000¢ 0.007%
Mesangial 0.00£0.00  0.00+0.00  0.71+0.49 0.13+0.35 1.13+0.64  0.50+0.54  1.88+0.35 0.86+0.38
cell expansion

Mean+SD

pF value - - 0.008* 0.023b 0.002¢ 0.053¢ 0.000¢ 0.001f
Nodular 0.00£0.00  0.00+0.00  0.00£0.00 0.00£0.00  0.00+0.00  0.00+0.00 0.25+0.46  0.00+ 0.00
sclerosis

Mean+SD

pF value - - - - - - 0.170e 0.170f

Fig. 1: Histopathology slide showing normal  Fig. 2: Histopathology slide showing mild glomerular
histoarchitecture with well-defined glomeruli, intact renal ~ hypertrophy and early mesangial expansion (H&E stain;
tubules, and unremarkable interstitium (H&E stain; x100).  *100).
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Fig. 3: Histopathology slide showing mild amelioration of
glomerular hypertrophy, with near-normal mesangial
appearance and preserved tubular structure (H&E stain;
x100).

T N -] iy 4 1 A ey {_'-1_
Fig. 4: Histopathology slide showing glomerular
hypertrophy, marked mesangial expansion, prominent
mononuclear cell infiltration, and glomerular basement
membrane thickening (H&E stain; x100).

e

Fig. 5: Histopathology slide showing amelioration of
glomerular hypertrophy, reduced mesangial expansion,
and decreased mononuclear cell infiltration (H&E stain;
x100).

Volume 9, No. 1, January 2026

Fig. 6: Histopathology slide showing severe mesangial
expansion, podocyte loss and vacuolization, mononuclear
cell infiltration, and pronounced glomerular basement
membrane thickening (H&E stain; x100).

Fig. 7: Histopathology slide showing notable amelioration
of mesangial expansion, improved podocyte morphology,
and decreased mononuclear cell infiltration (H&E stain;
x100).

DISCUSSION

To our knowledge, this is the first study to investigate
the potential renoprotective effects of desloratadine
inarat model of streptozotocin (STZ)-induced diabetic
nephropathy (DN). The present findings demonstrate
that desloratadine exerts beneficial effects across
multiple stages of DN progression, possibly through
its antioxidant mechanisms.STZ-induced diabetes in
rats resulted in significant renal functional
impairment, as evidenced by elevated serum
creatinine levels. This aligns with previous reports
indicating kidney dysfunction as a hallmark of DN.
Treatment with desloratadine significantly
attenuated serum creatinine elevation when
administered both at the early stage of diabetes and
at established DN stages, suggesting a protective
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effect on renal function irrespective of treatment onset.
While creatinine levels in treated groups remained
higher than in normal controls, the consistent
reduction observed supports a functional
renoprotective role. These results are consistent with
earlier studies where H1 receptor antagonists such
as levocetirizine, cetirizine, and rupatadine also
conferred renal protection in diabetic rats.”!1
Oxidative stress is another central contributor to DN
pathophysiology. Diabetic control rats showed
significantly elevated malondialdehyde (MDA) levels
and depleted reduced glutathione (GSH) content,
indicating increased lipid peroxidation and
compromised antioxidant defense. Desloratadine
treatment significantly lowered MDA levels and
restored GSH content, irrespective of treatment timing,.
These findings suggest that desloratadine mitigates
oxidative damage, possibly via direct antioxidant
activity or by reducing reactive oxygen species
through inflammatory pathway modulation.
Previous in vivo and in vitro studies support the
antioxidant effects of desloratadine,'*1® reinforcing
its potential as a therapeutic agent in oxidative stress-
related renal damage. Histopathological examination
of renal tissue revealed structural abnormalities in
diabetic control rats, which worsened with disease
progression. Desloratadine-treated groups showed
non-significant improvements in early intervention
phases but demonstrated significant structural
preservation when treatment was initiatedat the DN
stage and continued for a longer duration. These
histological improvements likely reflect the
antioxidative actions of desloratadine. Notably, the
renoprotective histological changes are consistent
with findings from previous studies using other H1
receptor antagonists”!! and from desloratadine’s
effects in other organ systems subjected to ischemia-
reperfusion injury.'>1® Collectively, the current data
provide compelling evidence that desloratadine
confers renoprotection in STZ-induced DN, regardless
of the stage at which treatment is initiated. Its capacity
to modulate oxidative stress pathways may underlie
these beneficial effects. However, it should be noted
that while desloratadine ameliorated renal damage,
it did not fully restore all parameters to baseline,
suggesting a partial protective effect that might be
enhanced through combination therapies or higher
dosing strategies.

CONCLUSION
Our findings suggest that desloratadine holds
promise as a novel therapeutic candidate for diabetic

16
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nephropathy. Its renoprotective effects, observed
across various stages of disease progression, appear
to be mediated through attenuation of oxidative stress.
Further mechanistic studies and clinical
investigations are needed to validate these preclinical
findings and to explore desloratadine’s potential as
a pharmacological intervention for diabetic
nephropathy.
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CD3+ Tumor Infiltrating Lymphocytes (TILs) in

Gastric Adenocarcinoma

Tahira UQ!, Ara]?, Jakia SMN?®, Ahmed S* Rahman S, Fatema SK®, Begum S’

ABSTRACT

Gastric cancer is the fifth most common cancer worldwide. Early and proper diagnosis and
proper assessment of prognosis is one of the most important things for treatment response.
The presence and activity of tumor-infiltrating lymphocytes (TILs) is a key parameter related
to the antitumor immune response. The role of CD3+ TIL as a prognostic marker as well as the
role in targeted immunotherapy has been studied in many cancers including adenocarcinoma
of the stomach. A cross-sectional study was conducted in the Department of Pathology, Sir
Salimullah Medical College, Dhaka, Bangladesh, from March 2022 to February 2024, to
evaluate the expression of CD3+ tumor infiltrating lymphocytes in gastric adenocarcinoma
and their association with histological grade and pathological stage. This. A total of 50
gastrectomy samples with histopathologically confirmed diagnosis of gastric adenocarcinoma
were included in this study. The expression of CD3+ in TILs were evaluated in formalin-fixed
and paraffin embedded specimens by immunohistochemistry. The CD3+ TILs were categorized
as positive and negative expressions. The mean age of the participants was 54.98+12.10
years. Most of the tumors were located in the lesser curvature (34%), while most of the
tumors were intestinal type (60%). On staging of tumors, 52% cases were in stage T3,
followed by stage T1 (22%), stage T2 (14%) and stage T4 (12%). CD3+ intratumoral and
stromal TIL expression was positive in 34(68%) and 28(56 % ) cases respectively. Significant
association was found between intratumoral CD3+ TILs and tumor grade, pathological stage
and nodal status (p<0.05). However, no association was observed between the stromal CD3+
TILs and tumor grade, pathological stage and nodal status (p>0.05). As part of tumor
microenvironment, CD3+ TIL influence the progression and differentiation of gastric
adenocarcinoma. These expression levels can be utilized as indicators of biological behavior
and prognosis as well as in therapeutic purpose of gastric adenocarcinoma.

Keywords: Adenocarcinoma, stomach cancer, tumor infiltrating lymphocytes,
immunohistochemistry.
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Gastric cancer is the seventh most common cancer
worldwide and the fifth most frequently diagnosed.!
Gastric adenocarcinoma is the term for cancer that
develops in the stomach’s epithelium lining. Over a
million cases of gastric cancer are detected globally
each year. Approximately 75.3% of gastric cancer cases
in Asia.? The most common type of stomach cancer,
adenocarcinoma, originates in the glandular tissue
of the stomach and accounts for 90-95% of all stomach
cancer cases. Stomach cancers are classified based
on the type of tissue in which they originate.® It
frequently involves a combination of environmental
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and genetic factors, making it multifactorial. Diet, H.
pylori and EBV infection, smoking, alcohol, prior
stomach surgery, atrophic gastritis, bile reflux,
radiation exposure, race, ethnicity, and other
environmental variables are all linked to the
development of gastric cancer.* Despite advancements
in diagnosis and treatment, the prognosis for patients
with gastric cancer remains poor, with 5-year overall
survival rates ranging from 28% to 51%.%> Recent
research indicates that this aggressive behavior can
be attributed to the immune system during the
progression of the cancer and therapeutic
interventions. Approximately 60% of patients with
stomach cancer exhibit late-stage cancer diagnosis.
Over 40% of patients who underwent curative
resection experienced recurrence within 2 years after
surgery.®

The “Cancer immune editing Theory” states that
tumors develop as a result of immune system failure,
which happens when tumor development and
immune surveillance are out of balance.” Generally,
there is a correlation between the infiltration of
immune cells within a tumor and tumor development.
Therefore, the distribution of various immune cell
types detected in gastric carcinoma may provide
helpful information for patient’s progress.®® Blood
and lymphoid tissue contain lymphocytes, which are
immune cell types produced in the bone marrow.
Tumor-infiltrating lymphocytes are white blood cells
that have moved from the circulation to a tumor. The
term “tumor-infiltrating immune cells” refers to a
broader category of immune cells that include T-cells,
B-cells, natural killer cells, macrophages, neutrophils,
dendritic cells, mast cells, eosinophils, basophils, and
other immune cells in varying proportions. Their
frequency fluctuates according to the type and stage
of the tumor and occasionally correlates with the
prognosis of the illness.!? T-cells aid in immune
response regulation and tumor cell destruction. The
cell membrane of TILs contains a variety of distinct
antigens, including CD3, CD4, CD8, FOXP3, CD20,
and CD57. Typically, distinct cell surface antigens
attach to particular lymphocyte types. For instance,
T-cells are bound by CD3, CD4, CD8, and FOXP3.
Consequently, TILs regulate the immune response
linked to tumors in both directions. The majority of
the infiltrating T-cells are lymphocytes that are CD3
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and CD8 positive. In an immunocompetent host, they
either create a tumor microenvironment that promotes
tumor propagation or selectively protects tumor cell
survival. They play a crucial role in inhibiting tumor
growth by decreasing their outgrowth or destroying
cancer cells.” All mature lymphocytes in the peripheral
circulation, including CD4+ and CD8+ cells, are
classified as CD3+ T lymphocytes. These cells provide
acomprehensive picture of T lymphocytes, including
all of its subgroups. Analyzing CD3+ TILs in tumors
may help us understand the overall T cell
composition of the host immune response and tumor
microenvironment.!! The existence of tumor-
infiltrating T-cell, cytotoxic T-cells has been linked to
a survival advantage. Various studies demonstrate
that high numbers of CD3+ T-cells in tumor are
significantly associated with lower frequencies of
lymph node metastasis or disease recurrence or longer
survival.!>13 Therefore, the immune response to
gastric cancer may serve as a novel prognostic and
therapeutic marker. This study aimed to evaluate CD3
expression in the tumor infiltrating lymphocytes in
gastric adenocarcinoma specimens and to find out
its association with histological grade and
pathological stage.

METHODS

This cross-sectional study was conducted between
March 2022 and February 2024. We studied on a
total of 50 specimens. Thirty-five cases were fresh
resected specimens and rest of the fifteen cases were
paraffin blocks of resected and diagnosed cases of
primary gastric adenocarcinoma, which were
collected from the Department of Pathology of Sir
Salimullah Medical College and Bangabandhu
Sheikh Mujib Medical Univerity, Dhaka,
Bangladesh. The patients were enrolled according
to patients of any age group with histopathologically
diagnosed cases of gastric adenocarcinoma. Patients
having prior radiotherapy or chemotherapy or both,
inadequate formalin fixed and paraffin embedded
(FFPE) tissue block, poorly preserved sample,
patients having secondary metastasis of stomach
and tumors other than adenocarcinoma were
excluded from this study. Data was collected in
approved data collection form and privacy of the
patient’s was maintained. All the cases were
numbered chronologically and the same number was
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given to histopathological as well as in
immunohistochemical slides. After receiving fresh
samples (partial and total gastrectomy), gross
examination was done as per standard procedure.

All the tissues were submitted for routine processing,
paraffin embedding and the blocks were sectioned in
3-4 micrometer thickness and finally slides were
stained with routine Hematoxylin & Eosin (H&E)
stain. All the slides were thoroughly evaluated by
microscopic examination and grading and staging
were done. The collected paraffin blocks of fifteen cases
were given re-cut and subsequent staining was done.
Relevant information was collected from previous
reports. After following standard protocols two slides
were made from each tumor block. One slide was
stained with Hematoxylin & Eosin (H&E) stain for
reviewing the diagnosis and grading, while another
one was used for immunohistochemical analysis
with CD3+ immuno-marker.

For immunohistochemistry, 3-4 micrometer sections
of formalin-fixed, paraffin embedded tissues were
mounted on poly-L-lysine coated slides. The sections
were deparaffinized in xylene and rehydrated in a
descending ethanol series. Sections were incubated
for five minutes in 3% hydrogen peroxide to block
endogenous tissue peroxidase. The sections were
incubated with primary antibodies against CD3+ in
appropriate dilutions. Mouse anti-human
monoclonal primary antibodies against the said
antigens were used. Standard immunohistochemical
method was applied for subsequent staining. For
visualizing the section, DAKO En Vision+ HRP
(Horseradish peroxidase) system was used. Each
assay included a positive control slide. Polyclonal
Rabbit Anti-Human CD3+ (1:100, Code A0452, Dako
Cytomation, Glostrup, Denmark) was used as primary
antibody. Secondary antibody used as with DAKO
REALTM En Vision TM (HRP RABBIT/MOUSE). An
acute appendicitis specimen with positive
lymphocytes was taken as a positive control. After
that immunostained sections of CD3+was examined
under light microscope. Inmunopositively cells are
defined as those showing partial or complete staining
within the cytoplasm and/ or plasma-membrane. The
semi quantitative immunohistochemical grading of
CD3+ TILs were determined by high power
microscopy. Five fields of view with the most
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abundant lymphocyte infiltration area was selected
by the “hot spot” method.

The percentage of CD3+ positive T-cells among total
lymphocytes were calculated. The average values of
five fields were taken as the density (%) of CD3+ TILs.
Percentage of immunopositively cells among total
cells was calculated as: 1=<1% of cells; 2=1-10% of
cells; 3=11-33% of cells; 4=34-66% of cells; and 5=67-
100% of cells. Then, intensity score was estimated as:
0=negative/no staining;1+ =mild; 2+ =moderate; and
3+ =intense. Finally, scores (ranging from 1 to 8) were
calculated by adding the percentage positivity scores
and the intensity scores for each section. The cases
were divided into two groups using the median value,
with negative or positive CD3+ expression.'? Final
score was calculated as: > Median value (positive) =
CD3+intra tumoral >5 (positive); stromal >6 (positive);
and <Median value (negative) = CD3+intra tumoral
<5 (negative); stromal <6 (negative).

Tumor staging was done was using TNM
classification of gastric adenocarcinoma according
to the American Joint Committee of Cancer (AJCC).
Tumors were observe both for the depth of invasion
of primary tumor (pT) and the involvement of regional
lymph nodes by the tumor (pN).14

Statistical analysis was conducted using Statistical
Package for Social Sciences version 28.0 for Windows
(SPSS Inc., Chicago, Illinois, USA). Qualitative
variables were expressed as frequency (percentile).
Continuous variables were expressed as mean+SD
and range. The association of CD3+ tumor infiltrating
lymphocytes with histological grade, stage and nodal
status were evaluated using Chi-square test. A p-value
<0.05 was considered statistically significant. Results
were presented in the tabulated form.

RESULTS

Out of total 50 cases, the majority of the cases belonged
to the age group of 50-59 years (32%) and 60-69 years
(22%). The mean age was 54.98+12.10 years (Table-I).
Most of the tumors were located in the lesser curvature
17(34%), followed by antrum 12(24%), body and
greater curvature 6(12%) each, pylorus 5(10%) and
fundus 4(8%). Most of the tumors were intestinal type
30(60%), followed by diffuse type 17(34 %), mucinous
type 3(6%). Regarding the staging of tumors, 26(52%)
cases were in stage T3, followed by stage T111(22%),
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stage T27(14%) and stage T4 6(12%) cases (Table-1II).
A significant association was found between intra
tumoral CD3+ TILs and tumor grade (p=0.031),
pathological stage (p=0.049) and nodal status
(p=0.049). However, no significant association was
seen between the stromal CD3+ TILs and tumor grade
(p=0.145), pathological stage (p=0.085) and nodal
status (p=0.826) (Table-III).

Table-I: Distribution of the study subjects by age
group (N=50)

Agegroup (inyears) Frequency  Percentage
20-29 1 2.0
30-39 4 8.0
40-49 9 18.0
50-59 16 32.0
60-69 11 22.0
270 9 18.0

Mean+SD = 54.98+12.10 years
Range (Min-Max) (24-76 years)
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Table-II: Distribution of study subjects based tumor
characteristics (N=50)

Variables Frequency = Percentage
Location of the tumor

Fundus 4 8
Body 6 12
Greater curvature 6 12
Lesser curvature 17 34
Antrum 12 24
Pylorus 5 10
Histological types

Intestinal 30 60
Diffuse 17 34
Mucinous 3 6
Pathological stage

T1 11 22
T2 7 14
T3 26 52
T4 6 12

Table-III : Comparison between CD3+TILs distribution within intratumoral and stromal compartments

Variables CD3+ Intratumoral TILs p-value CD3+ stromal TILs p-value
Positive Negative Positive Negative
Histological Grade
Gl 3(33.3%) 6 (66.7%) 0.0315 3(33.3%)  6(66.7%) 0.145NS
G-I 16 (69.6%) 7 (30.4%) 16 (69.6%) 7 (30.4%)
G-I 15 (83.3%) 3 (16.7%) 9(50%) 9(50%)
Pathological Stage
T1T2 6 (17.6%) 5(31.3%) 0.0495 6(54.5%)  5(45.5%) 0.085NS
T3 4 (11.8%) 3 (18.8%) 7 (100%) -
T4 19 (55.9%) 7 (43.8%) 12 (46.2%) 14 (53.8%)
5 (14.7%) 1(6.3%) 3 (50%) 3 (50%)
Nodal involvement
Present 25 (69.4%) 11 (30.5%) 0.0495 20 (55.5%) 16 (44.5%)  0.826NS
Absent 9(71.4%) 5(30.4%) 8(57.1%)  6(42.9%)

Chi-square test was applied to reach p-value; S=significant, NS=not significant.

DISCUSSION

Gastric cancer is the fifth most commonly diagnosed
malignancy and the third leading cause of cancer
related mortality worldwide!®. In this study, the ages

of patients ranging from 24 to 76 years (mean age
was 54.98+12.10 years), and we observed that 32% of
patients were in the 50-59 years age group. These
results are in congruence with another Indian study
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done by Pramanik et al., ' as they found the mean age
of gastric carcinoma patients 55.3+12.71 years, with
age group ranged from 20 to 81 years. It is also
consistent with the study of Abdel-Aziz et al.,!” in
which it was found that patient age ranged from 27
to 75 years and mean age was 54.04+11.98 years.
Another study by Saeed & Saeed!® reported that the
mean age was 54 years and ranged between (30-72)
years. Among the present study cases, 60% of gastric
adenocarcinoma were intestinal type. Rest were diffuse
type (34%) and mucinous type (6%). It aligns with the
results of Abel-Aziz et al.,}” which showed that among
32 cases of gastric adenocarcinoma 66.7% were
intestinal subtype and 29.2% were diffuse subtype.
However, our findings slightly differ with the findings
of Kang et al.,'” where the most common type of gastric
adenocarcinoma was diffuse type (70%).

In the present study, most of the tumor located along
the lesser curvature of the stomach 17(34%), followed
by antrum 12(24%), body and greater curvature
6(12%) cases each, pylorus 5(10%) and fundus 4(8%).
However, those findings are different from the findings
of Kang et al.,'” as they found that the most common
site was the body of the stomach (74.2%). In our study,
26(52%) patients were in stage T3. Stage T1 comprised
11(22%) cases, stage T2 7(14%) cases and stage T4
were found in 6(12%) cases. It matches the results of
Lu etal.,'3 as they found that most of the cases were
in the stage 3 (50%).

We observed that 34(68 %) cases were positive for intra
tumoral CD3+ TILs and 16 (32%) were negative for
intra tumoral CD3+ TILs. Whereas 28(56 %) cases were
positive for stromal CD3+ TILs and 22 (44%) were
negative for stromal CD3+ TILs. This finding is in
congruence with the results of Saeed & Saeed, as they
found positive results for CD3 in 28(60.86 %) out of 43
samples. Our results are also comparable to that of
with Kang et al.,'® where stromal TILs were positive
in 60.83% cases and intra tumoral TILs were positive
in 50% cases. Similar results were reported by Kim et
al.?) and Ishigami et al.?! as they found higher levels
of CD3 expressions in gastric cancer samples.

In search of the association of intra tumoral CD3+
TILs with histopathological grades of gastric
adenocarcinoma, we observed that intratumoral
CD3+ TILs positivity was mostly found in grade 3
tumors (83.3%) cases. Grade 2 tumors showed intra
tumoral CD3+ TILs positivity in 69.6% cases and grade
1 tumors showed intratumoral CD3+ TILs positivity
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in 33.3% cases, which was statistically significant
(p<0.05). Moreover, stromal CD3+ TILs positivity was
mostly found in grade 2 tumors (69.6%). Grade 3
tumors showed stromal CD3+ TILs positivity in 50%
cases and grade 1 tumors showed stromal CD3+ TILs
positivity in 33.3% cases; however, the difference was
not statistically significant (p>0.05). Similar results
were found by Saeed & Saeed,'® where CD3+ TILs
were mostly positive in grade 3 tumors (50%),
followed by grade 1 (35.71%) and grade 3 (14.29%).
When considering the association of CD3+ TILs with
pathological stage of gastric adenocarcinoma, we
found that intratumoral CD3+ TILs positivity was
mostly found in stage T3 tumors (55.9%), followed by
stage T1 tumors in (17.6%), stage T4 tumors (14.7%)
and stage T2 tumors (11.8%); the difference was
statistically significant (p<0.05). Nonetheless, stromal
CD3+ TILs positivity was mostly found in stage T2
tumors (100%), followed by stage T1 tumors (54.5%),
stage T4 tumors (50.0%) and stage T3 tumors (46.2%);
the difference was not statistically significant
(p>0.05). Our findings are closely related to the
findings of Saeed & Saeed,18 where 71.43% CD3+ TILs
positive tumors were in stage I-1l and 28.57% werein
stage III-IV. When assessing the association of nodal
positivity with CD3+ TILs, we found thatintra tumoral
CD3+ TILs positivity was found mostly in the patients
with nonodal involvement (71.4%) and intratumoral
CD3+ TILs was positive in 69.4% of patients with
lymph node involvement; the differences were
statistically significant (p<0.05). Similar results were
found regarding stromal TILs, as stromal CD3+ TILs
positivity was found in 57.1% cases with no nodal
involvement, while stromal CD3+ TILs were positive
in 55.5% of the node involved cases; however, the
difference was not statistically significant (p>0.05).
Our findings are similar to that of Kang et al., ¥ as
they observed both stromal and intratumoral TILs
were mostly positive in the cases without lymphnode
involvement (83.3% and 79.5% cases respectively).

CONCLUSION

Our data suggests that expression of intratumoral
CD3+ TILs is associated with tumor grade,
pathological stage and nodal status of the patients.
Such expression levels can be utilized as indicators
of biological behavior and prognosis as well as in
therapeutic purpose of gastric adenocarcinoma. To
conclude, immunophenotyping and evaluation of
TILs subsets might be considered as a valuable
supplementary tool for predicting prognosis of
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patients and further management by application of
immunotherapy.

Conflict of Interest: Nothing to disclose.
Funding Source: Self-funded.

Ethical Clearance: This study was approved by the
Institutional Ethics Committee of Sir Salimullah
Medical College, Dhaka, Bangladesh.

Authors’ Contribution: Concept and design: UQ
Tahira, S Begum; Specimen collection and
experiment: UQ Tahira, ] Ara, S Ahmed, S Rahman;
Data collection, compilation and analysis: UQ Tahira,
J Ara, SMN Jakia, S Ahmed, S Rahman; Manuscript
preparation, critical review, editing and final
submission: UQ Tahira, ] Ara, SMN Jakia, S Ahmed,
S Rahman, SK Fatema, S Begum.

REFERENCES

1.  RawlaP, Barsouk A. Epidemiology of gastric cancer:
global trends, risk factors and prevention. Prz
Gastroenterol. 2019;14(1):26-38.

2. World Health Organization (WHO). International
Agency for Research on Cancer. Global Cancer
Observatory (GCO). Bangladesh Fact Sheet 2022.
Retrieved from: https://gco.iarc.who.int/ media/
globocan/factsheets /populations/50-bangladesh-
fact-sheet.pdf (Accessed February 16, 2023).

3.  Grantham T, Ramachandran R, Parvataneni S, Budh
D, Gollapalli S, Gaduputi V. Epidemiology of gastric
cancer: global trends, risk factors and premalignant
conditions. ] Community Hosp Intern Med
Perspect. 2023;13(6):100-6.

4. Bertuccio P, Chatenoud L, Levi F, Praud D, Ferlay J,
Negri E, et al. Recent patterns in gastric cancer: a
global overview. Int ] Cancer. 2009;125(3):666-73.

5. Tian C, Jing H, Wang C, Wang W, Cui Y, Chen J, et
al. Prognostic role of tumour-infiltrating
lymphocytes assessed by H&E-stained section in
gastric cancer: a systematic review and meta-
analysis. BM] Open. 2021;11(1):e044163.

6.  Curiel T], Coukos G, Zou L, Alvarez X, Cheng P,
Mottram P, et al. Specific recruitment of regulatory
T cells in ovarian carcinoma fosters immune
privilege and predicts reduced survival. Nat Med.
2004;10(9):942-9.

7. Schreiber RD, Old LJ, Smyth M]. Cancer
immunoediting: integrating immunity’s roles in
cancer suppression and promotion. Science.
2011,331(6024):1565-70.

10.

11.

12.

13.

14.

15.

16.

17.

Volume 9, No. 1, January 2026

Ferlay ], Soerjomataram I, Dikshit R, Eser S, Mathers
C, Rebelo M, et al. Cancer incidence and mortality
worldwide: sources, methods and major patterns
in GLOBOCAN 2012. Int J Cancer. 2015;136(5):E359-
86.

Jemal A, Siegel R, Xu J, Ward E. Cancer statistics,
2010. CA Cancer ] Clin. 2010;60(5):277-300.

Gentles A], Newman AM, Liu CL, Bratman SV, Feng
W, Kim D, et al. The prognostic landscape of genes
and infiltrating immune cells across human
cancers. Nat Med. 2015;21(8):938-45.

Taube JM, Galon J, Sholl LM, Rodig SJ, Cottrell TR,
Giraldo NA, et al. Implications of the tumor immune
microenvironment for staging and therapeutics.
Mod Pathol. 2018;31(2):214-34.

Lee K, Hwang H, Nam KT. Immune response and
the tumor how they
communicate to regulate gastric cancer. Gut Liver.
2014;8(2):131-9.

microenvironment:

Lu],XuY, WuY, Huang XY, Xie JW, Wang JB, et al.
Tumor-infiltrating CD8+ T cells combined with
tumor-associated CD68+ macrophages predict
postoperative  prognosis and adjuvant
chemotherapy benefit in resected gastric cancer.
BMC Cancer. 2019;19(1):920.

Rice TW, Rusch VW, Ishwaran H, Blackstone EH;
Worldwide Esophageal Cancer Collaboration.
Cancer of the esophagus and esophagogastric
junction: data-driven staging for the seventh edition
of the American Joint Committee on Cancer/
International Union Against Cancer Cancer Staging
Manuals. Cancer. 2010;116(16):3763-73.

Bray F, Ferlay ], Soerjomataram I, Siegel RL, Torre
LA, Jemal A. Global cancer statistics 2018:
GLOBOCAN estimates of incidence and mortality
worldwide for 36 cancers in 185 countries. CA
Cancer ] Clin. 2018;68(6):394-424.

Pramanik P, Sarkar R, Maity M. Study of HER2/
neu and ki-67 expression in gastric and
esophagogastric junction adenocarcinoma and their
correlation with grade and stage. Int ] Sci Res.
2020;9(2):1617.

Abdel-Aziz A, Ahmed RA, Ibrahiem AT. Expression
of pRb, Ki67 and HER 2/neu in gastric carcinomas:
Relation to different histopathological grades and
stages. Ann Diagn Pathol. 2017;30:1-7.

Saeed NAAAH, Saeed HA. Correlation between
lymphocytes CD3, CD8 in patients with gastric

23



MuMC Journal

19.

20.

24

adenocarcinoma by using Immunohistochemical
assay. Al-Mustansiriyah J Sci. 2013;24(2):31-38.

Kang BW, Seo AN, Yoon S, Bae HI, Jeon SW, Kwon
OK, et al. Prognostic value of tumor-infiltrating
lymphocytes in Epstein-Barr virus-associated gastric
cancer. Ann Oncol. 2016;27(3):494-501.

Kim CW, Choi SH, Chung EJ, Lee M], Byun EK,
Ryu MH, et al. Alteration of signal-transducing

21.

Volume 9, No. 1, January 2026

molecules and phenotypical characteristics in
peripheral blood lymphocytes from gastric
carcinoma patients. Pathobiology. 1999;67(3):
123-8.

Ishigami S, Natsugoe S, Miyazono F, Tokuda K,
Nakajo A, Matsumoto M, et al. CD3 zeta expression
of regional lymph node and peripheral blood
lymphocytes in gastric cancer. Anticancer Res.
2004;24(3b):2123-6.



Original Article

Evaluation of Computed Tomography Scans of Neck
Masses and Their Histopathological Correlation

Ahmed L1, Rayhan MF?, Ahmed M3, Yasmin MS?, Gaffar F5, Al Mamun MA®

ABSTRACT

A cross-sectional, comparative study was conducted in the Department of Radiology & Imaging,
Shaheed Suhrawardy Medical College Hospital, Dhaka, Bangladesh, between July and
December of 2019, to assess the diagnostic usefulness of multi-detector computed tomography
scans in the evaluation of neck mass by comparing with histopathological reports. A total of 40
patients were enrolled in the study. All relevant data was collected from history sheet of the
patients and investigation reports. Computed Tomography findings and histopathological
diagnosis were recorded in a pre-designed structured data collection sheet. Then histopathology
reports were compared with computed tomography (CT) scan findings. The most common age
group was 40-70 years (45%), followed by 15-40 years (35%) and <15 years (12.5%). A male
predominance was observed with male-female ratio of 2.33:1. Based on CT scans, 14 patients
were diagnosed as benign lesions such as thyroglossal duct cyst 1case, abscess 2 cases,
tubercular lymphadenopathy 2 cases, reactive lymphadenopathy 1 case, multinodular goiter
3 cases, thyroid cyst 1 case, hemangioma 1 case, pleomorphic adenoma 2 cases and carotid
body tumor 1 case. The rest 26 cases were diagnosed as malignant: carcinoma larynx 5 cases,
metastatic lymphadenopathy 3 cases, carcinoma thyroid 2 cases, parotid carcinoma 3 cases,
submandibular gland malignant tumor 1 case, carcinoma tonsil 2 cases, nasopharyngeal
carcinoma 4 cases, hypopharyngeal carcinoma 1 case, carcinoma base of tongue 2 cases and
lymphoma 3 cases. Based on histopathology reports, 13 patients were diagnosed as having
benign pathology like thyroglossal duct cyst 1case, abscess 3 cases, tubercular lymphadenopathy
2 cases, reactive lymphadenopathy 1 case, multinodular goiter 2 cases, thyroid cyst 1 case,
pleomorphic adenoma 2 cases and carotid body tumor 1 cases. Remaining 27 cases were
diagnosed as malignant which included carcinoma larynx 5 cases, metastatic lymphadenopathy
4 cases, carcinoma thyroid 2 cases, parotid carcinoma 3 cases, submandibular gland malignant
tumor 1 case, carcinoma tonsil 2 cases, nasopharyngeal carcinoma 4 cases, hypopharyngeal
carcinoma 1 case, carcinoma base of the tongue 2 cases and lymphoma 3 cases The present
study showed that CT scans were significantly precise to differentiate between benign and
malignant neck masses with 92.6% sensitivity, 92.3% specificity and 92.5% diagnostic
accuracy. Our study demonstrated that computed tomography scan proved to be a useful tool
for assessing and characterization of neck mass as either benign or malignant.

Keywords: Neck mass, computed tomography scan, histopathology, malignancy.
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INTRODUCTION anatomical variants for the diagnosis of lesions.
The head and neck possess a complex anatomy and ~ Cancer of the head and neck, which includes cancers
contains many small anatomic structures that are  of the larynx, nasal passages and nose, oral cavity,
closely spaced.! This necessitates a thorough  pharynx, salivary glands, buccal regions, and thyroid,
understanding of normal spatial relationships and is the sixth most frequent cancer worldwide.! A mass
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in the neck is a common clinical problem that presents
in patients of all ages. With regard to age, the neck
masses were classified into three groups: paediatric
(15 years old), young adults (16-40 years of age),
and older adults (>40 years old).?

Application of computed tomography (CT) scans in
the evaluation of neck masses has gained popularity
in different clinical settings. Provision of better
visualization using computed tomography (CT) helps
clinicians with key information relating to both
diagnosis and prognosis and ensures improved
management in modern medicine.® It is currently
recognized as one of the most powerful and versatile
imaging procedure for the evaluation of neck
masses.>* Spiral computed tomography or
multidetector computed tomography (MDCT) permits
the rapid scanning of large volumes of tissue during
quiet respiration and it is less susceptible to patient
motion when compared to the conventional
computed tomography.>® Volumetric helical data
permits the optimal multiplanar and 3D
reconstructions. Spiral-CT is standard one for
imaging neck tumours. Secondary coronal
reconstructions of axial scans are very helpful in the
evaluation of the crossing of the midline by small
tumors of the palate or tongue base. Multislice spiral
CT allows almost isotropic imaging of the head and
neck region and also improves the assessment of
tumor spread and lymph node metastases in arbitrary
oblique planes. Multislice CT scan has a special
feature in defining the critical relationships of tumor
and lymph nodes metastases and for functional
imaging of the hypopharynx and larynx, not only in
the transverse plane but also in the coronal plane.>®

In the last decade, along with other malignancies the
prevalence of head-neck malignancy has increased
much in our country, as we observed in our day to
day practice. However, at the same time, diagnostic
modalities for the diagnosis of neck mass lesions have
been advanced all over the world. Considering the
low-economic condition of the vast majority of our
population we must design some diagnostic
procedures that would be very accurate in
differentiating between benign and malignant as well
as affordable. Computed tomography (CT) Scan is
often the first-line imaging tool used as it is readily
available, relatively cheaper than magnetic resonance
imaging (MRI) and is rapidly acquired.>” Therefore,
we proposed this study to evaluate neck masses using
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CT scans and compare to histopathological diagnosis
(as gold standard), which would determine the
efficacy of CT scans in such lesions. The results will
help our radiologists especially who are working in
the oncoradiology units gain more information and
confidence in early detection and management of neck
mass lesions.

METHODS

This cross-sectional, comparative study was
conducted in the Department of Radiology & Imaging
of Shaheed Suhrawardy Medical College Hospital,
Dhaka, Bangladesh, between July and December of
2019. All the patients with clinically suspicious neck
masses who underwent computed tomography (CT)
scan followed by a biopsy and histopathological
examination by biopsy were our study population.
For sample size estimation, we considered that head
and neck cancer was 3% among the total cancer cases
in the UK in 2014. In adults, however, a malignant
tumor may be expected in more than 50% cases.
Considering such incidence rate of neck mass 50%
with 5% significance level and 5% marginal error,
our sample size was estimated 42.6.8 However, we
adopted a convenience sampling technique. We
included all the patients with clinically suspected
neck masses who underwent multidetector computed
tomography (CT) scans and surgical biopsy for
histopathological examination (within the study
period). However, patients who did not give consent,
or unable to undergo computed tomography
scanning (e.g., pregnancy, hypersensitivity to contrast
medium) and sugical biopsy were excluded from the
study. Finally, a total of 40 patients were enrolled in
the study.

The study was performed with 16 slice multidetector
CT scanner (TOSHIBA, Activion 16, made in Japan).
After taking axial pre-contrast scan, post-contrast
scanning was done. Contrast agent was a non-ionic
iodinated compound named iopamiro 370 given at a
dose of 1ml/ kg body weight. Arterial phase starts 20-
35 sec. after the start of injection of contrast medium
and venous phase starts 70-80 sec. after injection and
delayed phase was at about 1 to 3 minutes. These
three phases were evaluated according to the
lesions.!?

CT criteria of benign lesions: These were characterized
by: i) the presence of a well defined margin, ii) a
density less than that of muscle, iii) coarse globular
or rim like calcification, iv) displaced but maintained
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fat plane and v) homogenous contrast on post-
contrast studies.

CT criteria of inflammatory lesions (benign): These
were characterized by: i) ill defined margin, ii) a
density less than that of muscle, iii) presence of
necrosis, iv) perilesional blurred fat plane, v)
heterogeneous or peripheral thick rim enhancement
and vi) lymphadenopathy with benign criteria
enlarged size (>1cm) but oval contour, presence of
hilum, well defined margins with no infiltration of
surrounding structures, no loss of fat planes and
usually no necrosis.

CT criteria of malignant lesion: These were
characterized by: i) an ill-defined margin, ii) a density
equal to or more than that of muscle, iii) presence of
necrosis, iv) blurring of fat plane, v) eterogeneous
enhancement, and vi) lymphadenopathy with
malignant criteria like enlarged size (>1cm), rounded
contour, absence of hilum, eccentric cortical
thickening, necrosis, ill-defined margins with
infiltration of surrounding structures and loss of fat
planes and infiltration into surrounding tissue and
bones or cartilage erosion.

Postoperative resected tissues were examined
histopathologically in the Department of Pathology
of the same institution. Relevant data was collected
from history sheet of the patients and investigation
reports. Computed Tomography findings and
histopathological diagnosis were recorded in a pre-
designed structured data collection sheet. Then the
histopathology reports were compared with
computed tomography (CT) scan findings.

Collected data was scrutinized, compiled, coded and
entered into the computer. Statistical analysis was
done by using MS-Excel sheet. Then data was
presented as frequency and percentages. For the
validity of study outcome, sensitivity, specificity,
positive predictive value, negative predictive value
and accuracy of CT scans in the diagnosis of neck
masses were estimated after confirmation of diagnosis
by histopathology reports accordingly.

RESULTS

A total of 40 patients with neck masses were included
in this study. Among them, 5 patients were below 15
years (12.5%), 14(35%) belonged to the 15-40 years
age group, 18(45%) were in the 40-70 years age group,
and 3(7.5%) aged >70 years. A male predominance
was observed (male-female ratio was 2.33:1) (Table-
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I). Based on CT scans, 14 patients were diagnosed as
benign lesions such as thyroglossal duct cyst 1case,
abscess 2 cases, tubercular lymphadenopathy 2
cases, reactive lymphadenopathy 1 case,
multinodular goiter 3 cases, thyroid cyst 1 case,
hemangioma 1 case, pleomorphic adenoma 2 cases
and carotid body tumor 1 case. The rest 26 cases were
diagnosed as malignant: carcinoma larynx 5 cases,
metastatic lymphadenopathy 3 cases, carcinoma
thyroid 2 cases, parotid carcinoma 3 cases,
submandibular gland malignant tumor 1 case,
carcinoma tonsil 2 cases, nasopharyngeal carcinoma
4 cases, hypopharyngeal carcinoma 1 case,
carcinoma base of tongue 2 cases and lymphoma 3
cases (Table-II, Fig.1-3). Based on histopathology
reports, 13 patients were diagnosed as having benign
pathology like thyroglossal duct cyst 1case, abscess
3 cases, tubercular lymphadenopathy 2 cases, reactive
lymphadenopathy 1 case, multinodular goiter 2
cases, thyroid cyst 1 case, pleomorphic adenoma 2
cases and carotid body tumor 1 cases. Remaining 27
cases were diagnosed as malignant which included
carcinoma larynx 5 cases, metastatic
lymphadenopathy 4 cases, carcinoma thyroid 2 cases,
parotid carcinoma 3 cases, submandibular gland
malignant tumor 1 case, carcinoma tonsil 2 cases,
nasopharyngeal carcinoma 4 cases, hypopharyngeal
carcinoma 1 case, carcinoma base of the tongue 2
cases and lymphoma 3 cases (Table-III). The
sensitivity of CT scan to evaluate neck masses was
found 92.6% and specificity was 92.3%. Diagnostic
Accuracy was found 92.5%, whereas positive
predictive value was 96.2% and negative predictive
value was 85.7% (as estimated from Table-IV).

Table-I: Age and sex distribution of the patients
(N=40)

Variables Frequency Percentage
Age group (in years)

<15 5 12.5
15-40 14 35.0
40-70 18 45.0
>70 3 7.5
Sex

Male 28 70.0
Female 12 30.0
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Table-II: Diagnosis of neck masses based on CT scans
(N=40)

Findings Frequency Percentage

Benign (n=14)

Thyroglossal duct cyst 1 2.5

Abscess 2 5

Tubercular lymphadenopathy 2 5

Reactive lymphadenopathy 1 2.5

Multinodular goiter 3 7.5

Thyroid cyst 1 25

Hemangioma 1 2.5

Pleomorphic adenoma 2 5

Carotid body tumor 1 2.5

Malignant (n=26)

Carcinoma larynx 5 12.5

Metastatic lymphadenopathy 3 75 Fig. 2: Axial post-contrast CT scan of neck showing
) ] large mixed density mass at glottic and supraglottic

Carcinoma thyroid 2 5 part of larynx.

Parotid carcinoma 3 7.5

Submandibular gland 1 2.5

malignant tumor

Carcinoma tonsil 2 5

Nasopharyngeal carcinoma 4 10

Hypopharyngeal carcinoma 1 2.5

Carcinoma base of tongue 2 5

Lymphoma 3 7.5

Fig. 1: Post-contrast Sﬂgittﬂl and coronal CT scans ShOWing Fig. 3: Saglttal post_contrast CT scan of neck Showing
left cervical lymphadenopathy. large laryngeal growth (Ca-larynx).
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Table-III: Diagnosis of neck masses based on
histopathological examination (N=40)

Findings Frequency Percentage
Benign (n=13)

Thyroglossal duct cyst 1 2.5
Abscess 3 7.5
Tubercular lymphadenopathy 2 5
Reactive lymphadenopathy 1 2.5
Multinodular goiter 2 5
Thyroid cyst 1 2.5
Hemangioma 0
Pleomorphic adenoma 2

Carotid body tumor 1 2.5
Malignant (n=27)

Carcinoma larynx 5 12.5
Metastatic lymphadenopathy 4 10
Carcinoma thyroid 2 5
Parotid carcinoma 3 7.5
Submandibular gland 1 2.5
malignant tumor

Carcinoma tonsil 2 5
Nasopharyngeal carcinoma 4 10
Hypopharyngeal carcinoma 1 25
Carcinoma base of tongue 2 5
Lymphoma 3 7.5

Table-IV: CT scans and histopathological correlation
of benign versus malignant lesions (N=40)

CT scan Histopathologicaldiagnosis
diagnosis Malignant  Benign Total
Malignant 25 1 26
Benign 2 12 14
Total 27 13 40

Sensitivity 92.6%, Specificity 92.3%, Diagnostic
accuracy 92.5%, Positive predictive value 96.2%,
Negative predictive value 85.7%

DISCUSSION

In this study, a total of 40 patients were enrolled and
their age was ranging between 2 and 82 years. The
most common age group was 40-70 years (45%),
followed by 15-40 years (35%) and <15 years (12.5%).

Volume 9, No. 1, January 2026

A study done by Shrestha et al. reported that 29% of
the patients of neck masses belonged to the age group
51-60 years, followed by 41-50 years and 61-70 years
respectively.!? Another study done by Charan et al.
reported that the majority of patients with neck mass
malignancy was found in the 46-60 years age group
(29%), followed by 31-45 years age group (24%).11 A
previous study done by Siddiqua et al. found that
most of the patients were in the was in 51-60 years
age group (26.3%), followed by 41-50 years age group
(17.5%).12 All those findings are quite similar to our
results.

A male predominance was noted in the present study.
28(70%) were male and 12(30%) were female (male-
female ratio was 2.33:1). Kaur et al., Siddiqua et al.,
and Vazquez et al. also observed a male predominance
in their studies (male-female ratio were reported as
2:1,1.9:1 and 2.1:1 respectively),>1>13 which are also
in congruence with our study finding. However,
Balakrishnan observed that malignant lesions
prevailed among male population with a male to
female ratio of 1.6:1, while an equal incidence was
observed in benign lesions with a male to female ratio
of 1:1.1* These findings are lower than that of our
observation.

We observed in our study that the sensitivity of CT
scan in diagnosis of neck masses was 92.6%, while
its specificity was 92.3%, diagnostic accuracy 92.5%,
positive predictive value 96.2%, negative predictive
value 85.7%. Kaur et al. found sensitivity of CT 96.4%,
specificity of 100%, positive predictive value of 100%
and a negative predictive value of 91.67%.3 Shrestha
et al. reported the sensitivity of CT in detecting
malignant/benign lesions was 96.5% with a
specificity of 100%. The positive predictive value was
100% and the negative predictive value 95.2%.1°
Siddiqua et al. reported 94.6% sensitivity and 95%
specificity, while positive predictive value was 97.2%,
negative predictive value 90.5% and diagnostic
accuracy 94.7%.1% Vazquez et al. reported 91.4%
diagnostic accuracy of CT scans.!® Begum et al.
reported that CT in the diagnosis of laryngeal
carcinoma showed 97.9% sensitivity, 66.7%
specificity, 96% accuracy and 97.9% positive
predictive value.!® Those findings are more or less
similar to our results. We also observed that CT scans
can ensure accurate anatomical localization and
characterization of lesion as benign and malignant.
Moreover, in malignant tumors, it plays a very useful
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role for staging and provide essential information
about the tumor extent that directly affects the surgical
approach necessary for curative resection. Our
findings are also supported by several previous
studies.!?13

However, our study has some limitations. We did not
evaluate the inter-reader variability between
radiologists in the interpretation of the CT scan
images. Moreover, patients were recruited from a
single centre in Dhaka city; we could recruit a small
sample due to time and budget constraint. Therefore,
further studies with larger sample and longer
duration involving more hospitals from different
regions of the country are recommended to obtain
more precise results.

CONCLUSION

To summarize, computed tomography (CT) scan
definitely plays a major role in the evaluation of neck
masses both in adult and paediatric patients; it has
an excellent correlation with postoperative
histopathological diagnosis. It also assists in the
pretreatment planning in neck masses, by better
defining the local extension of infiltrating tumours,
and detecting local and distant metastasis. Such
diagnostic and prognostic information helps
clinicians determine the relative value of surgical
intervention as well as chemo- and radiotherapy, in
selecting patients who might be benefited from
adjuvant treatment, and also in identifying patients
at high risk for recurrence to be followed up more
closely.
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Prescription Pattern of Antihypertensive Agents in
Chronic Kidney Disease Patients of Two Tertiary
Care Hospitals in Bangladesh

Akter N1, Moon KJ?, Fatema SK3, Akkas N3, Yusuf R, Nahar K®, Sultana S”

ABSTRACT

Occurrence of chronic kidney disease (CKD) is significantly high in Bangladesh. CKD is
viewed as a common cause of hypertension, also as a complication of uncontrolled hypertension.
Therefore, blood pressure control is vital in all stages of CKD. Early control of hypertension
can prevent further CKD progression. A cross-sectional study was conducted in the
Department of Nephrology of Sir Salimullah Medical College & Mitford Hospital and National
Institute of Kidney Diseases & Urology (NIKDU), Dhaka, Bangladesh, to assess the current
antihypertensive prescription pattern in chronic kidney disease patients. A total of 264
diagnosed hypertensive CKD (all stages) patients were included in this study. Among 264
CKD patients, 52.7% were female and 47.3% were male. 23.9% were smokers and 52.3%
had habits of extra salt intake. Most of the patients were in CKD stage 1, followed by CKD
stage 5 in both hospitals. Common comorbidities of the CKD patients were anemia (51.5%),
followed by diabetes mellitus (29.7% ) and ischemic heart disease (18.8%). Regarding anti-
hypertensive medications, angiotensin receptor blockers (ARBs) were prescribed to 58
patients; they were the highest prescribed agents observed in our study. Among them,
losartan was the most common prescribed drug (44.8%), followed by olmesartan (31.0%),
telmisartan (20.7%), and irbesartan (3.5%). Calcium channel blockers (CCBs) were
prescribed to 16 patients, with amlodipine accounting for 50% of those prescriptions.
Angiotensin converting enzyme (ACE) inhibitors were used in 13 patients; ramipril
(61.5%) and lisinopril (38.5%) were two drugs of choice. Blood pressure control is very
crucial for CKD patients to minimize cardiovascular risks associated with CKD progression
and to decrease morbidity and mortality.
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INTRODUCTION

Hypertension stands as a key risk factor for
cardiovascular disease, and ranks among the top
reasons for early death worldwide.! Uncontrolled
hypertension can lead to serious adverse
cardiovascular and cerebrovascular events including
acute coronary syndrome, stroke, heart failure, and
even death.? Hypertension happens when one’s
systolic BP is above 140 mm of Hg and/ or diastolic
BP is above 90 mm of Hg or is on anti-hypertensive
drug.® In Bangladesh, the rate of hypertension is
26.2%.* About 1.28 billion people age range 30-79
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years, suffer from hypertension. Low- and middle-
income countries have almost two-thirds of
hypertensive people.® In 2017, hypertension caused
10.4 million deaths and 218 million disability.
Hypertension is an important etiological factor for
cardiovascular diseases and cerebrovascular
diseases. Those who have hypertension are more
likely to develop CVD sooner than those who do not
have hypertension.# Due to regional heterogenicity
various risk factors are seen in hypertension
prevalence, for example: intake of high salty food,
intake of food containing low potassium food, obesity,
consumption of alcohol, being physically inactive
and unhealthy diet.!

Chronic kidney disease is considered as a fatal
condition. This disease is life threatening which has
turned into a global public health challenge with an
accelerated risk for ESKD, cardiovascular disorder
and other health problems.® Renal function gets
progressively lost because of chronic kidney disease,
in most cases present with high blood pressure which
should be managed by antihypertensive medications.”
The global burden of morbidity and mortality is
directly affected by CKD.® In 2017, almost 697.5
million cases of CKD were submitted. Among them,
about 1.2 million people lost lives®. In Bangladesh,
occurrence of CKD was 22% in 2020°. The global
estimated chronicity is 13.4% (11.7-15.1) & dialysis
or renal transplant needed ESKD patients are about
4.9-7.1 million®. An authentic study shows that the
occurrence of CKD was 21.2%, 10.2% and 13.4% for
Pakistan, India and Nepal respectively.!” Due to the
excessive occurrence of diabetes mellitus,
hypertension, hyperlipidemia & aging, CKD is
increasing globally. In a few areas, other causes i.e.
infection, herbal and environmental toxins are
common.® CKD patients have renal impairment that
causes hemodynamic overload, metabolic &
endocrine abnormalities which damages the
cardiovascular system. CKD causes many other health
issues for example: hypertension, anemia,
dyslipidemia, electrolyte imbalances, mineral
disorders and bony abnormalities.!! The link between
hypertension and CKD is bi-directional.
Hypertension can be the reason for CKD also it can
be the cause of uncontrolled hypertension. CKD picks
up its pace as hypertension has its contribution to
it.2 It has been reported approximately 80-85% CKD
patients develop hypertension and almost 15.8%
hypertensive patients suffer from CKD.!® Due to
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volume overload and peripheral vascular resistance,
progressive kidney disease can lead to uncontrolled
hypertension. Heightened blood pressure causes
injury to endothelium resulting in vascular damage
within the kidney’s ability to excrete fluid and waste
from blood, causing fluid retention and it causes
hypertension!!. CKD patients have higher chance to
develop cardiovascular diseases. When kidney
function and cardiovascular diseases get worse, risk
of death also increases. Once kidney impairment
begins, it progresses to a stage where expensive
treatments like dialysis and renal transplantation are
required.!*

Antihypertensive medications have three main
purposes in CKD patients, they are: decreasing blood
pressure in hypertensive patients, lowers the CVD in
hypertensive patients and slows the declination of
kidney disease in patients with or without
hypertension. There also lessens proteinuria which
results in improved health outcome and reduces
healthcare expenses.!> Proper treatment must be
provided to CKD patients with hypertension to
prevent the risk of poor prognosis of chronic kidney
disease.1017

Evidence showed that angiotensin converting
enzyme (ACE) inhibitors and angiotensin receptor
blockers (ARBs) decrease the prevalence of kidney
dysfunction by 39% and 30% respectively in CKD
patients with or without diabetes mellitus. These
medications also reduce the risk of major
cardiovascular events from 18% to 24 %. Blockade of
renin-angiotensin system might prevent new onset
or deterioration of albuminuria in renal impaired
patients.®

Understanding of utilization pattern of anti-
hypertensive drugs in hypertensive CKD patients is
essential to know the current prescription pattern, to
observe patient compliance with medication, to
understand common comorbidities associated with
CKD and to study the impact on overall health
condition of the patient. Prescribing patterns are
powerful and important tools to exhibit the role of
drugs in society. Drug utilization studies at regular
intervals help physician to prescribe drug rationally.
This study is helpful to observe the appropriate anti-
hypertensive drug prescription pattern among the
patients of chronic kidney disease for control of
hypertension.
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METHODS

This cross-sectional study was conducted in the
Department of Nephrology of Sir Salimullah Medical
College & Mitford Hospital and National Institute of
Kidney Diseases & Urology (NIKDU), Dhaka,
Bangladesh, between July 2023 and June 2024. A total
of 264 patients who diagnosed with CKD and having
anti-hypertensive therapy were enrolled in this study.
However, patients aged <18 years, having acute renal
injury, renal transplantation or stroke were excluded.
Participants were interviewed using a pretested semi-
structured questionnaire through the face-to-face
interview. Blood pressure (BP) was assessed according
to the Kidney Disease: Improving Global Outcomes
(KDIGO) 2021 Clinical Practice Guideline for the
Management of BP in CKD. BP was considered
controlled when systolic blood pressure was <120
mmHg, provided that the target was tolerated by the
participant. Data was collected including demographic
characteristics, clinical history, smoking habit, salt
intake, comorbidities, laboratory findings, CKD staging
and record of anti-hypertensive medication.

Collected data was compiled, coded and analyzed.
Data analysis was carried out using IBM SPSS Statistics
for Windows, version 26 (IBM Corp., Armonk, NY,
USA). Data was presented as frequency and percentage
for qualitative variables. To find out relation between
dependent and independent variables (both are
qualitative variables), Chi-square test was done. A p-
value <0.05 was considered statistically significant.
The results were presented in tables.

RESULTS

Out of 264 hypertensive CKD patients enrolled, 52.7%
were female and 47.3% were male, indicating a slight
female predominance. The mean age was 48.48+14.2
years. Most of the patients had normal BMI (61%),
while 21.6% were overweight and 17% underweight.
Extra salt intake was reported by 52.3% and smoking
by 23.9% of the patients (Table-I). Regarding multiple
comorbidities, anemia was the most common, affecting
184 (69.7 %) patients, followed by diabetes mellitus 106
(40.2%) and ischemic heart disease 67(25.4%) (Table-
II). Only 19.7% of the CKD patients had no associated
comorbidities. Controlled BP was observed in 10(9.8%)
stage 1 patients, 2(4.6%) stage 2 patients, 2(11.1%) stage
4 patients and 2(2.7%) stage 5 patients. In contrast, all
patients in stage 3a and 3b had uncontrolled BP. The
variation in BP control across different CKD stages
was statistically significant (p=0.023) (Table-III).
Regarding anti-hypertensive medications, angiotensin
receptor blockers (ARBs) were prescribed to 58 patients;
they were the highest prescribed agents observed in
our study. Among them, losartan was the most common
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prescribed drug (44.8%), followed by olmesartan
(31.0%), telmisartan (20.7%), and irbesartan (3.5%).
Calcium channel blockers (CCBs) were prescribed to
16 patients, with amlodipine accounting for 50% of
those prescriptions. Angiotensin converting enzyme
(ACE) inhibitors were used in 13 patients; ramipril
(61.5%) and lisinopril (38.5%) were two drugs of choice

(Table-1V).

Table-I: BMI and risk factors among CKD patients
(n=264)

Variables Frequency Percentage
BMI

Underweight 45 17.0
Normal 161 61.0
Overweight 57 21.6
Obese 1 0.4
Extra salt intake

Yes 138 52.3
No 126 47.7
Smoking

Yes 63 23.9
No 201 76.1

Table-II: Multiple comorbidities observed among
CKD patients (n=264)

Comorbidities Frequency  Percentage of

(n) cases (%)
Anemia 184 69.7
Diabetes Mellitus 106 40.2
Ischemic Heart Disease 67 25.4
Response 357

Multiple responses were allowed; therefore, percentages
do not sum to 100%

Table-III: Status of blood pressure of the patients in
different stages of CKD (n=264)

CKD Blood Pressure  Blood Pressure  p-

Stage Controlled Uncontrolled  value
1 10 (9.8) 92 (90.2) 0.023%
2 2(4.6) 41 (95.4)
3a - 21 (100)
3b - 6 (100)
4 2(11.1) 16 (88.9)
5 2(2.7) 72 (97.3)

Chi-sqaure test was applied to reach p-value;
S=significant.
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Table-IV: Distribution of antihypertensive agents
used in CKD patients

Antihypertensive agents ~ Frequency Percentage

Angiotensin receptor blockers (n=58)

Losartan 26 44.8
Olmesartan 18 31.0
Telmisartan 12 20.7
Irbesartan 2 3.5
Calcium channel blockers (n=16)

Amlodipine 8 50.0
Cilnidipine 6 37.5
Nifedipine 2 12.5
Angiotensin converting enzyme inhibitors (n=13)
Ramipril 8 61.5
Lisinopril 5 38.5
Combination therapy 177 67.0
DISCUSSION

In the present study, the mean age of the patients was
48.48+14.2 years. This finding resembled to the study
done by Oommen et al.18 where the mean age was
observed 49.53+15.1 years. Kidney function
deteriorates with aging due to decrease in number of
glomeruli and decreased glomerular filtration rate.
Our study showed that hypertension along with CKD
is more prevalent in women thanin men. This findings
similar to another study done by Sarker et al.” in
Bangladesh. In contrast, Thomas et al.” observed a
male predominance in their study.

In this study, it was observed that anemia was the
most prevalent comorbidity among hypertensive CKD
patients, affecting 69.7% of the cohort. This finding
aligns with the findings of several previous studies
conducted in Bangladesh, which also reported high
prevalence rates of anemia among CKD patients. For
instance, Yousuf et al.!” reported higher anemia
prevalence rates with progression of CKD reaching
up to 86% in stage 5 patients, while Rahman et al.?
found reduced hemoglobin levels in CKD patients,
which was directly associated with the severity of
the disease (i.e., more anemia in advanced stages of
CKD). Those findings highlight the commonality of
such complication among Bangladeshi CKD patients.

Regarding blood pressure control, this study found
that a significant proportion of patients, especially
those in advanced CKD stages, had uncontrolled
hypertension. Specifically, all patients in stages 3a
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and 3b, and 97.3% of stage 5 patients, exhibited poor
BP control in those CKD stages. This trend is also
consistent with the findings from previous studies
that reported poorer BP control and outcomes in
advanced stages of CKD.?"?? Similar patterns have
been documented by Lee & Han'”, who emphasized
the challenges of blood pressure regulation due to
fluid retention and vascular resistance in advanced
CKD. We observed a significant difference in BP
control across different CKD stages (p<0.05), which
underscores the importance of tailored anti-
hypertensive strategies.

ARBs were the most frequently prescribed anti-
hypertensive agents, particularly losartan (44.8%),
corroborating global and regional prescribing trends.
Previous studies confirmed ARBs” dual role of
reducing blood pressure as well as proteinuria, which
ultimately slower down the progression of CKD.?24
However, the risk of hyperkalemia and need for renal
function monitoring especially in later CKD stages
always remain clinical concerns for those patients.'®
Amlodipine was the most commonly used calcium
channel blocker preferred for its renal safety and
effective blood pressure control and among ACE
inhibitors, ramipril dominated in our observation,
which is consistent with the findings of Prabitha et
al.'%; however, those drugs require dose adjustments
in renal impairment.!*

Overall, our study findings highlight a high
prevalence of anemia and poor BP control among
hypertensive CKD patients in Bangladesh. The
prescribing patterns observed are consistent with
national trends, emphasizing the need for
individualized treatment strategies and regular
monitoring to improve patient outcomes.

However, in our study, patients were recruited from
two selected hospitals in Dhaka city; we could recruit
a small sample due to time and budget constraint.
Therefore, the study results may not reflect the exact
picture of the whole country. Further studies with larger
sample and longer duration involving hospitals from
different regions of the country are recommended.

CONCLUSION

The study concluded that the control of hypertension
is necessary in all stages of CKD to minimize
cardiovascular risk associated with CKD progression
and to decrease morbidity and mortality. ARBs were
most prescribed single drug therapy in both hospitals
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among adherent prescriptions. The findings of this
study may offer additional information for healthcare
professionals about anti-hypertensive therapies in
CKD patients in our country. However, we observed
that inconsistencies exist towards anti-hypertensive
treatment approach. There is need for further
improvement in the prescribing patterns of anti-
hypertensive and strategies to improve patient
adherence to drug treatment for ensuring safety,
efficacy and rationality.
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Autopsy Findings in Suicidal Hanging — A Cross-
Sectional Study Based on the Documentation of the
Department of Forensic Medicine & Toxicology in a
Tertiary Level Institution in Dhaka, Bangladesh
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ABSTRACT

A cross-sectional, descriptive study was carried out in the Department of Forensic Medicine
& Toxicology of Shaheed Suhrawardy Medical College, Dhaka, Bangladesh, to determine the
characteristics of the autopsy findings in suicidal hanging cases. A total of 157 cases with
complete external and internal examination details were included in this study. Data was
obtained from the inquest reports, chalan, and death certificates (for hospital deaths) between
January and December of 2023. The mean age of victims was 29.9%7.8 years. Most of the
victims belonged to the 21-30 years age-group (41.4% ). A female predominance was observed
(65%). Married (72%) were more affected than unmarried (28% ). Most of them belonged to
middle-class families (52.2%). Regarding occupation, most of them were students (39.5%),
and homemakers (28.7% ). The most commonly used ligature material was rope (44 % ), followed
by dupatta (29%), sari (17 %) and lungi (10%). Autopsy report revealed that the positions of
the knots were found predominantly on the left side (58.6%), followed by the right side
(29.3%) and the back of the neck (12.1%). Slip-type knots were more common (62 %) compared
to fixed knots (38%). Most of the ligature marks were located above the thyroid cartilage
(89.8%). Grooving of the ligature mark was observed in 86 %, while petechial hemorrhage
was noted in 54.1% cases. Tongue bite was observed in 36.9% and subconjunctival hemorrhage
was seen in 39.4% cases. Damage to the neck muscle fibers was identified in 78.3%, while
damage to the cervical vertebrae were found in 15.9% cases. Regarding fractures, the thyroid
cartilage was involved in 16% and the hyoid bone in 30% cases. Parchmentization was
observed in 53.5% cases. The most common reported cause of suicidal hanging was familial
disharmony (34%), followed by romantic/relationship distress (23% ), academic pressure and
examination failure (18%), financial crisis (17% ), and depressive illness (8% ). These findings
play a decisive role in ascertaining the manner of death, especially if doubt exists over whether
this was suicidal, accidental or homicide in nature and highlight the urgent need for targeted
suicide prevention, including improved mental health care, public awareness, and support
for at-risk individuals.
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INTRODUCTION

According to the World Health Organization (WHO),
an estimated 727,000 people died by suicide globally
in 2021. Suicide is a global phenomenon and occurs
throughout the lifespan. Effective and evidence-based
interventions can be implemented at population, sub-
population and individual levels to prevent suicide
and suicide attempts.! Hanging is defined as “death
due to suspension of the body by a ligature around
the neck, hanging leads to death primarily by
asphyxia, venous congestion, or cerebral ischemia
depending on the position of the knot, the force of
suspension, and the body weight of the victim” 2The
forensic examination of a hanging case involves a
meticulous assessment of various factors and each of
which provided crucial clues about the circumstances
surrounding the death.? In our country, the ligature
materials usually used are rope, shari, scarves (orna)
etc. which can reveal details about the method
chosen.# Moreover, the pattern of neck injuries can
help distinguish self-infliction (suicidal or otherwise
including accidental means such as auto-erotic
asphyxiation) from homicidal causes of such deaths
with greater certainty.* Fractures of the thyroid
cartilage, particularly the superior horns, is the
commonest fracture identified in hanging, the
majority of which being sustained within the lower
third toward the base. Conversely, cricoid fracture is
very rare in hanging.*® From a forensic standpoint,
distinguishing between suicidal, homicidal, and
accidental hanging requires careful evaluation of
autopsy findings, ligature characteristics, scene
investigation, and injury patterns.®

Autopsy plays a crucial role in confirming the cause
and manner of death, assessing features like ligature
marks, hyoid and laryngeal fractures, and the
presence or absence of defensive injuries.*” Several
studies have examined the pattern of injuries in
hanging cases to aid in medico-legal classification.
In many cases, incomplete hanging, dribbling of saliva
and oblique ligature marks are indicative of suicide.*
9 However, occasional inconsistencies and
overlapping features make comprehensive
postmortem evaluation essential.#?

By analyzing multiple forensic cases of suicidal
hanging in Bangladesh, this study seeks to identify
prevalent patterns and features. Such insights can
strengthen forensic investigations, guide suicide
prevention initiatives, and broaden our
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understanding of the factors driving suicide in the
country. Ultimately, a thorough comprehension of
suicidal hangings may support the development of
targeted interventions suited to the needs of the
Bangladeshi population.

METHODS

This cross-sectional, descriptive study was conducted
in the Department of Forensic Medicine & Toxicology,
Shaheed Suhrawardy Medical College, Dhaka,
Bangladesh, from January to December of 2023.
Relevant data was obtained from the autopsy reports,
inquest papers, and police challans preserved in the
corresponding department. The study population
comprised individuals of all ages and genders whose
deaths were confirmed as suicidal hangings through
medico-legal investigations. Finally, a total of 157
autopsy-confirmed cases of suicidal hanging were
included in this study based on our inclusion and
exclusion criteria. Inclusion criteria included: i)
autopsy confirmed cases of suicidal hanging and ii)
deaths reported within the specified study period.
Exclusion criteria were: i) suicides by other means
except hanging and ii) victims having conflicting or
insufficient information.

Variables included age, gender, marital status,
socioeconomic status, occupation, ligature material,
and autopsy findings (e.g., ligature marks,
characteristics of injuries, fractures, petechiae etc.)
and suspected causes behind suicide. A structured
data extraction form was used to ensure consistency.

Data was analyzed using Microsoft Excel sheet in
the computer. Descriptive statistics (e.g., frequency
and percentage) were used to summarize categorical
variables. Results were presented in tables and pie
charts. No inferential statistical tests were applied,
as the study was descriptive.

RESULTS

A total of 157 suicidal hanging cases were included
in this study. The mean age of victims was 29.9+7.8
years. Most of the victims belonged to the 21-30 years
age-group (41.4%). Females 102(65%) outnumbered
males 55(35%). Married 113(72%) were more affected
than unmarried 44(28%). Most belonged to middle-
class families (52.2%), followed by lower and higher
socio-economic status (32.5% and 15.3% respectively).
Regarding occupation, most of them were students
62(39.5%), followed by homemakers 45(28.7%),
business owners 25(15.9%), service holders 12(7.6 %)
and street vagrant 9(5.7%) (Table-I).
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Table-I: Sociodemographic characteristics of the
victims (n=157)

Variables Category Frequency  Percentage
Age group (years)
01-10 1 0.6
11-20 32 20.3
21-30 65 41.4
31-40 49 31.2
41-50 7 4.5
>50 3 2.0
Mean +SD 29.9 +7.8 years
Gender
Male 55 35
Female 102 65
Marital status
Married 113 72.0
Unmarried 44 28.0
Socio-economic status
Lower class 51 32.5
Middle class 82 52.2
Higher class 24 153
Occupation
Student 62 39.5
Homemaker 45 28.7
Business owner 25 15.9
Service holder 12 7.6
Street vagrant 9 5.7
Others 4 25

The most commonly used ligature material was rope,
accounting for 69(44%) cases, followed by dupatta
45(29%), sari 27(17%), and lungi 16(10%) (Fig. 1).
Autopsy report revealed that the positions of the knots
were predominantly found on the left side (58.6%),
followed by the right side (29.3%) and the back of the
neck (12.1%). Slip-type knots were more common
(62%) compared to fixed knots (38%). Most of the
ligature marks were located above the thyroid
cartilage as found in 141(89.8%) cases, while in
11(7%) cases over the thyroid cartilage and in 5(3.2%)
cases below the thyroid cartilage. Grooving of the
ligature mark was observed in 135 (86%) cases, while
petechial hemorrhage was noted in 85(54.1%) cases.
Tongue bite was observed in 58(36.9%) cases and
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subconjunctival hemorrhage was seen in 62(39.4%)
cases. Damage to the neck muscle fibers was
identified in 123(78.3%) cases, while damage to the
cervical vertebrae were found in 25(15.9%) cases.
Regarding fractures, the thyroid cartilage was
involved in 25(16 %) cases, while the hyoid bone was
fractured in 47(30%) cases. Parchmentization was
observed in 84(53.5%) cases (Table-II). The most
common reported cause of suicidal hanging was
familial disharmony (34%), followed by romantic/
relationship distress (23%), academic pressure and
examination failure (18%), financial crisis (17 %), and
depressiveillness (8%) (Fig. 2).

16; 10%

Rope
M Dupatta
M sari

M Lungi

Fig. 1: Type of ligature materials

Table-II: Autopsy findings of the victims (n=157)

Autopsy Findings Frequency Percentage
Ligature mark over the neck

Above the thyroid cartilage 141 89.8
Over thyroid cartilage 11 7.0
Below the thyroid cartilage 5 3.2
Position of the knot

Leftside 92 58.6
Right side 46 29.3
Back 19 12.1
Grooving of ligature 135 86.0
Evidence of a slip knot 98 62.4
Petechial hemorrhage 85 54.1
Tongue bite 58 36.9
Subconjunctival hemorrhage 62 39.4
Damaged neck muscle fibers 123 78.3
Damaged cervical vertebrae 25 15.9
Parchmentization 84 53.5
Fracture

Thyroid cartilage 25 16.0
Hyoid bone 47 30.0
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12; 8%

I Familial dysharmony
54; 34%
M Romantic/relationship distress

W Academic pressure & exam failure

29; 18%

€

Fig. 2: Suspected causes behind suicidal hanging (n=157)

W Financial crisis

M Depressive illness

DISCUSSION

Suicides are horrific tragedies of premature end of
the lives and have profound effects on the lives of
families and communities.! Unnatural deaths like
suicidal hanging pose a significant burden in the
society, particularly in low-income countries like
Bangladesh.!? Our study was based on the autopsy
findings of 157 victims who committed suicide by
hanging in Dhaka city, Bangladesh. The cases were
documented between January and December of 2023.
The findings of the present study were analyzed and
compared with those reported in previously
published literature. In this study, the majority of
hanging cases (41.4%) were observed in the 21-30
years age-group, which is more or less consistent with
the findings of several previous studies done in
Bangladesh.”1"15 This may be attributable to the fact
that individuals in this age-group represent the most
active phase of life, during which individuals are
particularly susceptible to diverse psychosocial
challenges that lead to suicidality. Our study also
revealed a predominance of female victims in suicidal
hanging cases, which is consistent with findings from
studies conducted in our country.”112In contrast, a
male predominance was reported by several previous
studies.!®>1416-18 Equal gender distribution was also
evident.!>1?

This study also brings attention to the contextual
factors in Bangladesh, including poverty, social
discrimination, and limited mental health resources
for this fatality. For example, in our study, hanging
deaths were uncommon among the elite people.
Conversely, the highest incidence was observed in
the middle class group, who may struggle to accept
reality, suggesting a predominantly psychological
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origin for these deaths. These findings are consistent
with results reported in other studies on suicidal
hanging.!>1619 Students were the most victims,
followed by homemakers in our study, which is in
congruence with the previous studies. It assumed that
students face academic pressure, often social
isolation, and mental stress that may contribute such
tragedies. In contrast, suicidal hanging was found
predominant among service holders.!1?

Among ligature materials, ropes were used most
(44%), followed by different types of clothing
materials. Our findings are comparable with several
previous findings.!1/1216182021 Iy this study, the
ligature mark was most commonly located above the
thyroid cartilage (89.8%), regardless of whether the
hanging was complete or partial. Similar findings
were observed in other studies.!13141920 This may
be explained by the frequent use of slip knots, where
the final tightening of the ligature typically occurs
once the noose settles at the upper part of the neck.!*
Analysis of ligature mark morphology revealed that
86% of cases exhibited grooving, which is more or
less similar to the previous findings.'"1 In contrast,
another study reported that only 54% of cases had
grooving.?’ Internal study of sternocleidomastoid
(neck muscle) fibres revealed injury /damage in 78.3%
cases - most likely due to compression or traction
from the ligature, which is similar to previous
studies.''1? On the contrary, some other evidence
showed very low incidence of damaged
sternocleidomastoid fibers in suicidal hanging.*#62!
Our study also revealed that the thyroid and hyoid
bones were affected in 16% and 30% of the victims
respectively, which s relatively high. Similar findings
were reported by another study.! In contrast, several
studies showed no or low incidence of such
fractures.#131921 This discrepancy is likely due to
the fact that the majority of his victims were in the fourth
and fifth decades of life, when ossification increases
the likelihood of fracture, whereas in the present study
most victims were between 21 and 30 years.
Parchmentization, a typical feature of hanging, was
observed in 53.5% in our series. However, previous
studies reported much higher incidence. 46911

The leading suspected cause behind suicidal hanging
was familial disharmony, followed by financial crisis
other contributing factors, which is consistent with
findings from studies conducted in several
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countries.!3161819 Moreover, the relatively high
proportion among married individuals (72%)
suggests that marital discord is an important
contributor to suicidal hanging, which is consistent
with the research findings from both home and
abroad. 11141819

Although this cross-sectional, descriptive study
provides valuable information, its single-center setting
at a tertiary care hospital limits the applicability of
the findings to the wider population of the country.
However, the study has substantial sample size and
detailed autopsy assessments offer a comprehensive
perspective on suicidal hanging in Bangladesh.

CONCLUSION

Our study provides an in-depth insight into suicidal
hanging in Bangladesh, highlighting common
patterns and associated risk factors. Promoting
education, empathy, and reducing excessive stress
on young people can play a crucial role in lowering
youth suicide rates. By preventing self-harm among
this economically active segment of the population, a
developing country like Bangladesh can also enhance
its economic growth and productivity. Future research
should explore the long-term impact of suicidal
hanging on families and communities, as well as
assess the effectiveness of various preventive
strategies. Social, legal and psychiatric interventions
are required to prevent suicide.
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Original Article

Serum Troponin-I Levels Facilitate Early Prediction
of Cardiac Toxicity among High-Risk Patients Under
Chemotherapy with Doxorubicin

Asaduzzaman M, Khatun N2, Asaduzzaman M3, Islam MR#, Alam MJ°

ABSTRACT

A quasi-experimental study was conducted in the Department of Medical Oncology, National
Institute of Cancer Research & Hospital (NICRH), Dhaka, Bangladesh, between September
2021 to August 2022, to evaluate troponin-I level as a biomarker to detect early-onset of
cardiotoxicity among patients under chemotherapy with doxorubicin. We included patients
having any malignancy (histopathologically confirmed) and receiving a dose of doxorubicin
45-75 mg/m? BSA 3 weekly in each cycle of chemotherapy. Exclusion criteria were: patients
aged <18 years or >70 years, having pre-treatment level of troponin-I >0.08 ng/ml, any pre-
existing cardiac disease detected through echocardiography, any significant change in ECG
before treatment except sinus tachycardia, known case of hypertension, diabetes mellitus,
chronic renal failure, chronic liver disease, obesity (BMI >25), previous exposure to
chemotherapy or radiotherapy and WHO performance status 3 to 4. However, a non-probability,
convenient and purposive sampling technique was adopted. A total of 71 patients were finally
enrolled in this study. Multiple assessment were done at baseline and after 3 and 6 cycles of
chemotherapy, which included systemic examination, laboratory investigations including
complete blood count (CBC), serum troponin-I level, chest radiograph, ECG, echocardiography,
ultrasonogram of the whole abdomen and CT scan/MRI, if needed. The mean age of the
patients was 32.97+14.1 years. Most of the patients were in the 18-30 years age group
(49.4%), followed by 31-40 years age group (22.5%) and 41-50 years age group (15.5%). A
male predominance was observed; male-female ratio was 1.63:1. Cardiac toxicity was present
in 21(29.6%) patients and absent in 50(70.4%) patients (403.71£42.358 mg/m? BSA vs.
368.36+44.53 mg/m? BSA of mean cumulative dose of doxorubicin; p<0.01). The mean serum
troponin-I level at baseline was 0.035+0.025 ng/ml, which raised after three cycles of
chemotherapy to 0.061£0.098 ng/ml (p<0.05) and further raised after six cycles to 0.248+0.395
ng/ml (p<0.001). The mean left ventricular ejection fraction (LVEF) at baseline was
64.46+3.749 % after three and six cycles of chemotherapy LVEF decreased to 62.87+3.902%
and 60.14+7.112% respectively (p<0.001). Therefore, detection of increased levels of troponin-
I facilitate early prediction of cardiac toxicity among high-risk patients under chemotherapy.
Our study suggests the necessity of policy adjustment to incorporate routine cardiac screening
in clinical practice for cancer patients.

Keywords: Anthracycline, doxorubicin, cardiac toxicity, troponin-I, malignancy,
chemotherapy.
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INTRODUCTION

Cancer chemotherapy has made remarkable
advances in the treatment of both solid and
hematologic malignancies, allowing in many patients
the hope for a cure of their cancer. However, these
therapies are not without their complications. Cancer
treatment-associated cardiotoxicity (CTAC) is
becoming an increasing health burden, as the number
of cancer survivors increases due to early screening
and modern anticancer treatment.l'? However,
cardiotoxicity is a feared adverse effect that may limit
the use of anthracyclines (e.g., doxorubicin) and affect
the quality of life and the survival of patients with
cancer regardless of oncological prognosis.'
Therefore, clinicians must identify adverse events
early and take suitable measures before permanent
or irreversible dysfunction.

Anthracyclines either used alone, or in combination
with other chemotherapy agents, are widely used
agents for the treatment of cancer.>* Anthracyclines
e.g., doxorubicin, initiate cardiotoxicity in 5%-48%
cases (dose-dependent) through ROS production,
mitochondrial dysfunction, DNA damage, and
activation of pro-apoptotic pathway leading to
cardiomyocyte death.® Early detection of
cardiotoxicity using biomarkers is critical to help
prevent life-threatening cardiac events. The
measurement of serum cardiac troponins is the gold
standard for the diagnosis of acute myocardial events
in humans and it has gained increasing recognition
as a new tool for the assessment of cardiotoxicity in
several previous studies.*” Due to its unique high-
definition technology, elevated serum cardiac
troponin-I levels can be detected earlier with the
ultrasensitive immunoassay technology.*> Hence,
any cardiotoxicity caused by anthracycline can be
detected at preclinical phase or later. The role of
biomarkers like troponin-I in identifying subclinical
cardiotoxicity and its therapy with angiotensin-
converting enzyme (ACE) inhibitor to prevent LVEF
reduction is a recognized and effective supportive
strategy for high-risk patients under chemotherapy.*

Following the standard guidelines, solid tumors like
sarcomas are frequently treated with anthracyclines,
e.g., doxorubicin, and many cancer survivors
subsequently develop cardiotoxicity,®° which is also
true for Bangladeshi cancer patients.!” There are
ongoing searches for early detection of cardiotoxicity.
Troponin-I may be an ideal biomarker to detect the
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early onset of cardiotoxicity, which is readily
available, and inexpensive. Even in Bangladesh in
any resource-strained settings, estimation of
troponin-I in cancer patients may reduce morbidity
and mortality from CTAC.*%° However, no such
study has been conducted in our country to date.
Therefore, we proposed this study to evaluate
troponin-Ilevel as a biomarker to detect early-onset
of cardiotoxicity among patients under
chemotherapy. Itis expected that this study will play
a significant role in the perspective of Bangladesh; in
a resource-challenged country like Bangladesh, a
simple blood test like troponin-I could be used for
early-detection of chemotherapy-induced
cardiotoxicity in cancer patients and help clinicians
reduce further morbidity and mortality as well as
treatment costs.

METHODS

This quasi-experimental study (before and after study)
was conducted in the Department of Medical
Oncology, National Institute of Cancer Research and
Hospital (NICRH), Dhaka, Bangladesh, between
September 2021 to August 2022. Malignant patients
who were admitted under the Department of Medical
Oncology and had planned chemotherapy with
anthracycline (e.g., doxorubicin) within the time frame
were the study population. Samples were selected
through inclusion and exclusion criteria from those
patients (following Chu & DeVita).!! We included
patients having any malignancy (e.g., sarcoma) that
was histopathologically confirmed and those who
received a dose of doxorubicin 45-75 mg/m? BSA 3
weekly in each cycle of chemotherapy. Exclusion
criteria were: patients aged <18 years and >70 years,
having pre-treatment level of troponin-I >0.08 ng/
ml, any pre-existing cardiac disease detected through
echocardiography, significant changes in ECG before
treatment except sinus tachycardia, known case of
hypertension, diabetes mellitus, chronic renal failure,
chronic liver disease, obesity (BMI e”25), previous
exposure to chemotherapy or radiotherapy and WHO
performance status 3 to 4. A non-probability,
convenient and purposive sampling technique was
adopted.

The baseline evaluation included demographic
characteristics, physical examinations and laboratory
investigations, including complete blood count,
diabetes panel, lipid profile, renal and hepatic
function tests, serum troponin-I level (troponin was
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considered positive for values ”0.08 ng/mL,
according to Cardinale et al.),’> ECG and
echocardiography (2D, M-mode) report was done by
cardiologist, chest x-ray postero-anterior (P/A) view,
ultrasonography of the whole abdomen and other
imaging modalities, immunohistochemistry, if
needed, cytology and biopsy made the diagnosis of
malignancies with histopathology (along with
immunohistochemistry). Similar assessments were
done following treatment (after 3 and 6 cycles of
chemotherapy) including clinical response by
systemic examination, WHO performance status,
complete blood count (CBC), serum troponin-I level,
chest x-ray P/ A view, ultrasonogram of the whole
abdomen, ECG, echocardiography, and CT scan/
MR, if needed.

Data was recorded in the patient data sheet and after
scrutinizing, cleaning and editing, relevant data was
compiled in a master sheet in the computer. Statistical
analysis was done by using IBM SPSS Statistics for
Windows, version 25 (IBM Corp., Armonk, NY, USA).
Categorical data was expressed as frequency and
percentage, while continuous data was expressed as
mean+SD. Categorical variables were compared by
using paired sample t-test and independent sample
t-test where applicable. For all analyses, the
significance level was set at 0.05, and a p-value <0.05
was considered statistically significant.

RESULTS

The mean age of the patients was 32.97+14.1 years.
Most the patients were in the 18-30 years age group
(49.4%), followed by 31-40 years age group (22.5%),
41-50 years age group (15.5%), 51-60 years age group
(7%) and 61-70 years age group (5.6%). A male
predominance was observed (62% were male and 38%
were female); male-female ratio was 1.63:1 (Table-I).
At baseline no patient had troponin-Ilevel >0.08 ng/
ml. However, after completion of three cycles of
chemotherapy with doxorubicin 5(7.0%) patients
showed positive troponin-Ilevels (i.e., (>0.08 ng/ml)
and after six cycles, a total of 21(29.6%) showed such
positive results (Table-II). The mean serum troponin-
I level at baseline, day after three and six cycles of
chemotherapy were estimated 0.035+0.025 ng/ml,
0.061+0.098 ng/ml and 0.248+0.395 ng/ml
respectively indicating a gradual rise over time. The
differences were statistically significant (p<0.001)
(Table-III). The mean left ventricular ejection fraction
(LVEF) at baseline, after three and six cycles of
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chemotherapy were 64.46+3.749%, 62.87+3.902% and
60.14+7.112% respectively indicating a gradual
decrease over time. The differences were statistically
significant (p<0.001) (Table-IV). No cardiac toxicity
was found in 50 patients and their mean cumulative
dose of doxorubicin was 368.36+44.53 mg/m? BSA.
In contrast, cardiac toxicity was observed in 21
patients and their mean cumulative dose of
doxorubicin was 403.71+42.358 mg/m? BSA. This
difference was statistically highly significant (p<0.01)
(Table-V).

Table-1: Age and gender distribution of the
chemotherapy patients (N=71)

Variables Frequency (Percentage)
Age group (in years)

18-30 35 (49.4)

31-40 16 (22.5)

41-50 11 (15.5)

51-60 5(7.0)

61-70 4(5.6)
Gender

Male 44 (62.0)
Female 27 (38.0

Table-II: Distribution of troponin-I positive cases
among chemotherapy patients (N=71)

Serum Troponin-I Frequency Percentage
(>0.08 ng/ml)

Atbaseline 0 0
After 3 cycles 5 7.0
After 6 cycles 21 29.6

Table-III: Troponin-I at baseline, day after completion of
3 and 6 cycles of chemotherapy

Serum Troponin-I Mean+SD t-value p-value
(ng/ml)

Baseline 0.035£0.025  -2.142  <0.05
After 3 cycles 0.061£0.098

Baseline 0.035£0.025  -4.558  <0.001
After 6 cycles 0.248+0.395

After 3 cycles 0.061£0.098  -4.432  <0.001
After 6 cycles 0.248+0.395

Paired t-test was applied to reach p-value.
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Table-IV: Left ventricular ejection fraction (LVEF) at
baseline, after 3 and 6 cycles of chemotherapy

LVEF (%) Mean+SD t-value p-value
Baseline 64.46%3.749 3.984  <0.001
After3cycles  62.87+3.902
Baseline 64.46%3.749 4.011  <0.001
After6cycles  60.14+7.112
After3cycles  62.87+3.902 5421  <0.001
After6cycles  60.14+7.112

Paired t-test was applied to reach p-value.

Table-V: Association between cumulative dose of
doxorubicin and cardiac toxicity

Cardiac toxicity Cumulative dose

of doxorubicin t P
(mg/m?2BSA) value value
MeantSD
Absent (n=50) 368.36+44.53 -3.161 <0.01

Present (n=21)  403.71+42.358

Independent-sample t-test was applied to reach p-
value.

DISCUSSION

In the present study, 71 cancer patients were enrolled
based on selection criteria. The mean age of the
patients was 32.97+14.1 years. In similar studies,
Sandri et al.!3 reported that the mean age of the
participants was 47+11 years, while Sawaya et al.™
reported average age 48 years and Cardinale et al.”
found the mean age 50+13 years. Our result is
comparatively lower than their study population. The
underlying causes of such discrepancies might be
due to inclusion of more patients of Ewing sarcoma.
Besides, age reporting in our culture is still
questionable as age verification is absent our
healthcare settings, which might contribute to our
finding.

In this study, at baseline no patient had troponin-I
level >0.08 ng/ml. However, after completion of three
cycles of chemotherapy with doxorubicin 5(7.0%)
patients showed positive troponin-I levels (i.e., (>0.08
ng/ml) and after six cycles, a total of 21(29.6%)
showed such positive results. In previous studies,
Cardinale et al.® and Sandri et al.!3 observed similar
proportion of troponin-I positive patients (30% and
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32% respectively), which are comparable to our
finding.

The mean serum troponin-I level at baseline, day after
three and six cycles of chemotherapy were estimated
0.035+£0.025 ng/ml, 0.061£0.098 ng/ml and
0.248+0.395 ng/ ml respectively indicating a gradual
rise over time. The differences were statistically
significant (p<0.001). Cardinale et al.!?> studied on
703 patients using the same cut-off value of troponin-
I (0.08 ng/ml) and reported 0.16£0.24 ng/ml as the
mean troponin-I value after treatment completion,
which is lower than the current study finding. The
huge difference in sample size might be attributable
to such different results. In contrast, Sandri et al.13
reported a higher mean troponin-I value after
treatment (0.63+0.54 ng/ml). Michel et al.'> compared
post-treatment and pre-treatment troponin levels
described in 42 studies. Post-treatment troponins
were significantly higher compared to pre-treatment
troponins (OR 14.3, 95% CI 6.0-34.1; n=3049).
Additionally, analysis of absolute serum troponins
revealed increased post-treatment compared to pre-
treatment values (SMD 1.0; 95% CI 0.6 to 1.3; n=811).
Post-treatment troponins were elevated in 22.4% of
patients. Those findings are in congruence with our
results.

For cardiac functions, we compared the mean left
ventricular ejection fraction (LVEF); at baseline, after
three and six cycles of chemotherapy, LVEF were were
64.46%3.749%, 62.87£3.902% and 60.14+7.112%
respectively indicating a gradual decrease over time.
The differences were statistically significant
(p<0.001). Cardinale et al.” reported baseline LVEF in
patients with cardiotoxicity as 61+£3.6% and 63+3.7%
in patients with no cardiotoxicity (p<0.001), at the
end of chemotherapy LVEF in patients with
cardiotoxicity 55+4.6% and patients with no
cardiotoxicity 61+4% (p<0.001). Sandri et al.!3
reported an 18% reduction of LVEF in troponin-I
positive patients, while only 3% reduction in
troponin-I negative patients. Their findings are
comparable to our results as well.

In our study, cardiac toxicity was not observed in 50
patients and their mean cumulative dose of
doxorubicin was 368.36+44.53 mg/m? BSA. On the
other hand, cardiac toxicity was found in 21 patients
and their mean cumulative dose of doxorubicin was
403.71+42.358 mg/m? BSA. The difference was
statistically significant (p<0.01). Cardinale et al.”
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reported cumulative anthracycline dose in patients
with cardiotoxicity as 3594172 mg/m?and in patients
with no cardiotoxicity as 299+144 mg/m? (p<0.001).
This finding is comparable to our study result.

Our study has several limitations. Single-centre
design and small sample size may limit
generalizability. Besides, we studied only troponin-I
as biomarker; however, using other biomarkers like
troponin-T, topoisomerase 23, myeloperoxidase, NT-
proBNP could be employed to get comparable and
better results. More follow-up visits were needed to
precisely evaluate cumulative dose-related
cardiotoxicity. These factors need to be addressed in
future research.

CONCLUSION

Our data suggests that serum troponin-I levels
increase with the cumulative dose of doxorubicin.
Besides, increased dose of doxorubicin is associated
with decreased level of left ventricular functions of
the heart. Therefore, evaluating biochemical
parameter like troponin-I can aid in diagnosing sub-
clinical cardiac damage. Detection of increased
concentrations of troponin-I can facilitate early
prediction of cardiac toxicity among high-risk patients
under chemotherapy.
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Supracostal Punctures for Percutaneous
Nephrolithotomy: Factors that Predict Safety, Success,
and Stone-Free Rate in Patients with Renal Stone

Rahman KMA!, Hasan MM?2, Rashid MM3, Alam MM#, Khan SI?, Arafuzzaman K¢, Alam MA7, Amin MA8

ABSTRACT

Percutaneous nephrolithotomy (PCNL) is the standard treatment for large or complex renal
stones. Supracostal puncture offers an alternative access route when infra-costal access is
challenging, but it carries potential risks. A cross-sectional, observational study was conducted
in the Department of Urology, Mugda Medical College Hospital, Dhaka, Bangladesh, between
January 2022 and December 2024, to evaluate the safety, success, and stone-free rates of
supracostal PCNL and identify factors predicting outcomes in patients with renal stones. A
total of of 70 patients (40 males and 30 females) undergoing PCNL via supracostal puncture
were included in this study. Stone characteristics, puncture levels, operative details,
complications, and stone-free rates were analyzed. The mean age of the patients was 29.6+8.4
years. Stone-free rate (SFR) was 89.4%. Complications occurred in 14.3% of the patients
including intraoperative haemorrhage (5.7%), hydrothorax (4.3 pneumothorax (2.9%), and
delayed haemorrhage (1.4% ). Multivariate logistic regression analysis showed that stone size
(OR=0.65, 95% CI 0.48-0.89, p<0.01), stone type (staghorn vs non-staghorn; OR=0.42,
95% CI 0.18-0.98, p<0.05), and degree of hydronephrosis (OR=1.34, 95% CI 1.01-1.78,
p<0.05) are independent predictors of stone-free status. However, gender, puncture level,
and number of tracts were not significant predictors (p>0.05) Supracostal PCNL is a safe and
effective approach for complex renal stones when infra-costal access is not feasible. Careful
patient selection and surgical expertise are critical to maximizing stone-free rates and minimizing
complications.

Keywords: Supracostal percutaneous nephrolithotomy, renal calculi, staghorn stone, operative

outcome, minimally invasive urology
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INTRODUCTION

Renal stone disease is a common urological condition,
with an increasing incidence worldwide due to
dietary changes, obesity, and metabolic disorders.!
Large or complex renal calculi, particularly staghorn
stones, pose significant challenges to effective
management and are associated with increased

morbidity if left untreated.? Percutaneous
nephrolithotomy (PCNL) has emerged as the standard
treatment modality for stones larger than 2 cm,
offering high stone clearance rates with relatively low
complication rates.3

The success of PCNL depends largely on optimal
access to the collecting system. Traditionally,

1. Dr. KM Arifur Rahman, Assistant Registrar, Department of Urology, Mugda Medical College Hospital, Dhaka-1214. Email:

arifrpmch@gmail.com (Corresponding author)

PN LN

48

Dr. Md. Mahmud Hasan, Associate Professor, Department of Urology, Mugda Medical College & Hospital, Dhaka-1214.
Dr. Mohammod Mamunur Rashid, Associate Professor, Department of Urology, Mugda Medical College & Hospital, Dhaka-1214.
Dr. Muhammad Mahmud Alam, Associate Professor, Department of Urology, Mugda Medical College & Hospital, Dhaka-1214.
Dr. Shariful Islam Khan, Senior Consultant, Department of Urology, Mugda Medical College Hospital, Dhaka-1214.

Dr. Khondaker Arafuzzaman, Assistant Professor, Department of Urology, Mugda Medical College & Hospital, Dhaka-1214.
Dr. Md. Akter Alam, Assistant Professor, Department of Urology, Mugda Medical College & Hospital, Dhaka-1214.

Dr. Mohammad Al Amin, Assistant Professor, Department of Urology, Mugda Medical College & Hospital, Dhaka-1214.



MuMC Journal

infracostal punctures below the 12th rib are preferred
due to the reduced risk of thoracic complications.*
However, in certain cases, particularly when stones
are located in the upper pole or calyces with complex
anatomy, supracostal punctures - accessing the
kidney above the 12th or 11th rib - may be necessary
to achieve direct tract alignment and facilitate
complete stone clearance.>® Despite its advantages
in providing a straight tract to the upper pole,
supracostal access has been associated with
increased risk of complications, including
pneumothorax, hydrothorax, and pleural injury.”8
Previous studies have evaluated the safety and
efficacy of supracostal PCNL, reporting variable
complication rates and stone-free outcomes. For
instance, studies have demonstrated stone-free rates
ranging from 80% to 95%, with major thoracic
complications occurring in 2-10% of cases.”!? Factors
influencing the success of PCNL include stone size,
composition, location, degree of hydronephrosis, and
surgeon experience.!! Understanding these predictors
is crucial to optimize patient selection, minimize
complications, and improve outcomes.

Despite the growing body of literature, data from
single-center experiences, particularly in developing
countries, remain limited. Local anatomical
variations, differences in patient demographics, and
variations in surgical expertise may influence
outcomes, underscoring the need for institution-
specific analyses.!? Evaluating supracostal PCNL in
such contexts provides insights into its applicability,
safety, and effectiveness in routine clinical practice.
Therefore, the present study aims to assess the
outcomes of supracostal PCNL in patients with renal
stones, focusing on stone-free rates, safety profile, and
factors predicting successful clearance. By analyzing
perioperative parameters, complications, and
predictive factors, this study seeks to contribute to
the evidence base guiding the selection and
optimization of supracostal access in renal stone
management.

METHODS

This cross-sectional, observational study was
conducted in the Department of Urology, Mugda
Medical College Hospital, Dhaka, Bangladesh,
between January 2022 and December 2024. The study
included patients with renal stones requiring
percutaneous nephrolithotomy (PCNL) via a
supracostal approach. A total of 70 patients

Volume 9, No. 1, January 2026

(comprising 40 males and 30 females) were enrolled
in the study. Inclusion criteria were patients with
renal stones larger than 2 cm, complex staghorn
calculi, impacted stones at pelvi-ureteric junction, or
stones located in the upper pole calyces requiring
supracostal access. Our exclusion criteria included
patients with radiolucent stone, uncorrected
coagulopathy, untreated urinary tract infection, or
severe cardiopulmonary comorbidities precluding
general anaesthesia.

All patients underwent a detailed history and
physical examination. Laboratory investigations
included complete blood count, renal function tests,
coagulation profile, and urine culture. Imaging studies
consisted of non-contrast computed tomography
(NCCT) of the kidneys, ureters, and bladder to assess
stone size, number, location, and anatomy of the
collecting system. Hydronephrosis grading was noted
for each patient.*>

PCNL was performed under general anaesthesia with
the patient in the prone position. Supracostal
puncture was achieved either above the 12th rib or,
in selected cases, above the 11th rib, depending on
stone location and collecting system anatomy.
Fluoroscopy guidance was used to localize the calyx
for puncture. After successful puncture, a guidewire
was introduced into the collecting system, followed
by tract dilation using serial Alken dilators up to 24-
30 Fr. Nephroscopy was introduced, and stones were
fragmented using a pneumatic or ultrasonic
lithotripter.o”

A nephrostomy tube and D-] stent were placed at the
conclusion of the procedure in all patients.
Postoperative analgesia and antibiotics were
administered as per standard protocol. Hemoglobin
levels and vital parameters were monitored, and
patients were assessed for complications including
bleeding, pneumothorax, hydrothorax, and sepsis.8

The primary outcome was the stone-free rate (SFR),
defined as the absence of residual fragments >4 mm
on postoperative imaging (x-ray of KUB region) within
7 days as residual stone <4 mm is considered clinically
insignificant residual fragment. Secondary outcomes
included perioperative complications, duration of
surgery, number of access tracts required, and
hospital stay. Complications were graded using the
Clavien-Dindo classification.”1°

Data was scrutinized, compiled and coded. Data
analysis was done using IBM SPSS Statistics for
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Windows, version 23 (IBM Corp., Armonk, NY, USA).
Continuous variables were presented as mean+SD
(standard deviation), while categorical variables were
expressed as frequencies and percentages. Then,
univariate and multivariate logistic regression
analyses were performed. A p-value <0.05 was
considered statistically significant.

RESULTS

A total of 70 patients underwent supracostal PCNL.
The mean age was 29.6+8.4 years (ranging between 18
and 55 years). There were 40 males (57.1%) and 30
females (42.9%). Right kidney stones were present in
42 patients (60%) and left kidney stones in 28 patients
(40%). Staghorn stones were present in 31 patients
(44.3%), while non-staghorn stones were seen in 39
patients (55.7%). The mean stone size was 28.4+9.6
mm. Supracostal puncture above the 12th rib was
performed in 50 cases (71.4%) and above the 11th rib
in 20 cases (28.6%). Single-tract PCNL was achieved
in 62 patients (88.6%), while multiple tracts were
required in 8 patients (11.4%). The mean duration of
operation was 85+20 minutes. (Table-I). The overall
stone-free rate (SFR) was 89.4% (63/70). Complete
clearance was achieved in 100% of stones <2 cm, 93.3%
in stones 2-3 cm, and 77.4% in staghorn stones.
Patients with severe hydronephrosis had 100% SFR,
while moderate hydronephrosis was associated with
87.1% SFR (Fig. 1). Overall, 14.3% (10/70) of patients
experienced complications. Intraoperative hemorrhage
occurred in4 patients (5.7 %), hydrothorax in 3 patients
(4.3%), pneumothorax in 2 patients (2.9%), and delayed
haemorrhage in 1 patient (1.4%). None of patients
required thoracostomy (Table-1I). Multivariate logistic
regression identified stone size (OR 0.65,95% CI 0.48-
0.89, p<0.01), stone type (staghorn vs non-staghorn;
OR 0.42, 95% CI 0.18-0.98, p<0.05), and degree of
hydronephrosis (OR 1.34, 95% CI 1.01-1.78, p<0.05)
as independent predictors of stone-free status. Gender,
puncture level, and number of tracts were not
significant predictors (p>0.05) (Table-III).
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Table-I: Demographic and clinical characteristics of
the patients (N=70)

Variables Frequency Percentage
Gender

Male 40 57.1
Female 30 429
Affected kidney

Right 42 60.0
Left 28 40.0
Stone types

Staghorn 31 443
Non-staghorn 39 55.7
Puncture level

Supra-12th rib 50 714
Supra-11th rib 20 28.6
Number of tracts

Single 62 88.6
Multiple 8 11.4

. Stone-Free Rate by Stone Type
944

Stone-Free Rate (%)

o

Non-staghom (<2 cm) ~ Non-staghom (2-3c¢m) ~ Staghorn (>3 cm)
Stone Type

Fig. 1: Bar diagram showing stone-free rate by stone types.

Table-II: Complications (Clavien-Dindo Classification) (N=10)

Complications Frequency Percentage Clavien-Dindo Grade
Intraoperative haemorrhage 4 5.7 I
Hydrothorax 3 4.3 I
Pneumothorax 2 29 Mla

Delayed haemorrhage 1 1.4 I
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Table-III: Univariate and multivariate logistic regression analyses

Prediction factors Univariate Multivariate 95% Cl Multivariate
analysis analysis analysis
(p-value) (OR) (p-value)
Stone size 0.01* 0.65 0.48-0.89 0.01*
Stone type (staghorn vs. non-staghorn) 0.02* 0.42 0.18-0.98 0.04*
Degree of hydronephrosis 0.03* 1.34 1.01-1.78 0.03*
Gender 0.88 - - 0.91
Puncture level (11th vs. 12th) 0.45 - - 0.52
Number of tracts 0.12 - - 0.08

*=Statistically significant; OR=0Odds Ratio, CI=Confidence Interval.

DISCUSSION

The mean age of the patients was 29.618 4 years, with
a slight male predominance (57.1%), which aligns
with previous reports indicating a higher prevalence
of urolithiasis among young adult males.!? Right-
sided stones were more common (60%), consistent
with the anatomical predilection described in prior
studies.>* The mean stone size was 28.419.6 mm,
with nearly half of the patients presenting with
staghorn stones (44.3%). This reflects a challenging
patient population, as staghorn stones are typically
associated with lower stone-free rates (SFR) and
higher procedural complexity.

Supracostal access was predominantly performed
above the 12th rib (71.4%), with a minority requiring
supra-11th rib puncture. Single-tract PCNL was
feasible in 88.6% of cases, and the mean operative
time was 85+20 minutes. These findings corroborate
prior literature reporting that single supracostal tracts
can provide adequate access for most renal stones,
minimizing invasiveness while maintaining high
clearance rates.>® Multiple tracts were required only
in complex or staghorn stones, which is consistent
with established practice that more extensive stone
burdens necessitate additional access points to
achieve complete clearance.”

The overall SFR in our study was 89.4%, comparable
to previously published series of supracostal PCNL
reporting SFRs between 85-95%.% Stratification by
stone type and size showed that small non-staghorn
stones (<2 cm) were completely cleared in all patients
(100%), medium stones (2-3 c¢m) in 94.4%, and
staghorn stones in 77.4% with only 7 (10.6 %) patients
may needs ancillary therapy. These results highlight
that stone complexity remains the primary
determinant of clearance. Notably, patients with
severe hydronephrosis achieved 100% SFR, possibly

due to the dilated collecting system facilitating easier
access and manipulation of calculi.’? Multivariate
analysis confirmed that stone size and staghorn
morphology were independent predictors of
incomplete clearance, while hydronephrosis
positively influenced stone-free outcomes. Puncture
level, number of tracts, and gender did not
significantly impact SFR, suggesting that procedural
technique and patient anatomy are secondary to
stone characteristics in determining success.

The overall complication rate was 14.3%, with most
events being minor (Clavien-Dindo grade II)
including intraoperative haemorrhage (5.7%),
hydrothorax (4.3%) and delayed haemorrhage in 1
patient (1.4%). Pneumothorax occurred in 2 patients
(2.9%), which was classified as grade Illa; however,
none of patients required thoracostomy. These
findings are in line with the reported risk profile of
supracostal PCNL, where pleural complications
occur in 2-5% of cases, and hemorrhage is the most
frequent adverse event.!’"' The relatively low
complication rate in our cohort may be attributed to
careful imaging guidance, limited tract number, and
adherence to standard surgical protocols. Overall, our
results reinforce that supracostal PCNL is a safe and
effective option for managing renal stones, including
complex staghorn calculi, especially when performed
with a single tract whenever feasible.

Our study has some limitations that are comprised
with small sample size from a single center with short
follow up period. Large sample with multicenter long
follow up period is recommended. The study also
underscores the importance of preoperative
assessment of stone size, morphology, and
hydronephrosis in predicting procedural success.
Surgeons should anticipate lower clearance rates for
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staghorn and larger stones and counsel patients
accordingly, while minor complications can generally
be managed conservatively.

CONCLUSION

To conclude, supracostal PCNL offers high SFR with
acceptable morbidity, with stone size, type, and degree
of hydronephrosis being the main determinants of
outcome. These findings support its continued use
as a first-line approach for complex renal calculi,
provided careful planning and technique are
employed.
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Effectiveness of Bedside Leucodepletion Filter in
Multi-Transfuse Thalassemia Patients

Urmi AA!, Khatun A%, Akter UM?, Rahman AHMS?#, Chakrabarty T%, Yasmin R®, Appolo AM’, Alam MM?

ABSTRACT

Multi-transfused thalassemia patients are prone to transfusion-related complications. Febrile
nonhemolytic transfusion reactions (FNHTR) are a relatively common complication associated
with allogenic transfusions. As leucocytes have been implicated in the mechanism of FNHTR, it
has been proposed that the transfusion of leucodepleted RBCs should be associated with a
decreased incidence of FNHTR. Currently, the best leucodepletion can be achieved using
leucodepletion filter. A quasi-experimental study was carried out between March 2019 and
August 2021 in the Department of Transfusion Medicine of Bangabandhu Sheikh Mujib Medical
University (BSMMU), Dhaka, Bangladesh, to evaluate the effectiveness of bedside leucodepletion
filter in decreasing febrile nonhemolytic transfusion reactions (FNHTR) in multi-transfused
thalassemia patients. We adopted a purposive sampling method. A total of 84 transfusion dependent
thalassemia patients were included in this study according to inclusion and exclusion criteria
and divided equally into two groups — intervention group and comparison group. Allocation of
intervention was performed by non-randomized alternate assignment. The intervention group
received packed red blood cells using leucodepletion filters, while the comparison group received
packed red blood cells with conventional blood transfusion filters. The incidence of FNHTR was
evaluated between these two groups. The mean age was 19.11£16.54 years in the intervention
group and 15.79+10.83 years in the comparison group. Females were predominant in both
groups, i.e., 59.5% and 54.8% in intervention group and comparison group respectively.
Among adverse reactions, 21(25%) of the patients experienced chills and rigors — 2(4.8%) in
the intervention group and 19(45.2%) in the comparison group. Other symptoms were only
observed in the comparison group such as fever (38.1%), vomiting (4.8%), myalgia (7.1%),
hypotension (2.4% ) and skin rash (2.4%). Only 2(4.8%) patients had FNHTR in intervention
group, while 25(59.5%) in comparison group experienced FNHTR. FNHTR was observed
significantly lower (OR=29.4; CI=5.72-100) in the intervention group (p<0.05). To conclude,
use of bedside leucodepletion filter significantly decreased the febrile nonhemolytic transfusion
reactions in multi-transfused thalassemia patients.

Keywords: Thalassemia, Blood transfusion, Transfusion reaction, FNHTR, Leucodepletion
filter.
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INTRODUCTION

Thalassemia is a blood disorder in which an
abnormal form of hemoglobin is made due to genetic
aberration.! Approximately 5000 children are born
with thalassemia each year in Bangladesh.? Blood
transfusion is the prime therapy for thalassemia major
but is a double-edged sword with substantial
cumulative risks including transfusion reactions, allo
immunization, and transfusion transmitted
infections.? Now-a-days thalassemia is a major health
care challenge in Bangladesh and the largest
consumer of its transfusion services. It is reported
that 3% of the total blood is collected is spent on
thalassemia patients.? Blood is an expensive and
limited resource. Since it can save lives, it also leads
to a number of adverse reactions in the recipients.
Adverse reactions are an undesirable effect in a
patient linked with the administration of blood or
blood products.? Half a century ago only whole blood
was used for transfusion. However, now-a-days,
whole blood has been separated into its various
components such as RBCs, platelets and plasma.*
The average amount of leucocytes present in donated
human blood is estimated to be 109/unit.! Until
recently, little attention had been paid to the
leucocytes present in various blood components.
However, it has been shown that removal of
leucocytes can minimize the risk associated with
these contaminating leucocytes such as febrile
nonhemolytic transfusion reactions (FNHTR), HLA
alloimmunization, platelet refractoriness.">”

Thalassemia major patients are dependent on regular
transfusion to sustain life. Multi transfuse
thalassemia patients are prone to transfusion related
complications. A common adverse effect of chronic
transfusion in these patients is FNHTR with an
occurrence rate of about 0.5-6.8% of all units
transfused.> The FNHTR occur due to immune
reaction of the recipient’s against donor leucocytes.
FNHTR typically occur during transfusion but may
arise within 4 to 6 hours after the transfusion has
been completely administered. Most FNHTR are self-
limited; characterized by fever (>100.4°F or 38°C),
chills and rigors. Nausea, vomiting, dyspnoea, and
hypotension may accompany these reactions.>>®
These reactions are generally not life threatening, but
they are expensive in their management, evaluation,
associated blood product wastage.”> FNHTR are
results from leucocytes in transfused blood, destroyed
by antibodies in the recipient, generating pyrogen in
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vivo or by pyrogenic cytokines such as IL-6, IL-8, TNF-
o, which are released during storage by
contaminating leucocytes and platelets. In a
multivalent analysis, the storage duration of RBCs
before transfusion was identified as a more
significant factor associated with FNHTR than
leucocyte contamination.®” However, the ideal
product for transfusion in thalassemia is packed red
cells, preferably leucodepleted. According to the
guidelines, the total amount of leucocyte presentin a
blood unit should be <5x106/ unit.? Leucodepletion
is a process of removing leucocytes from the donated
blood either during collection, processing or at the
bedside.! There are several methods of leucodepletion
of blood such as manual and automated cell washing,
freezing and de-glycerolization of red cells,
centrifugation and buffy coat removal, at bed side
through leucocyte filters and blood component
collection through apheresis technology. Currently
the best leucoreduction can be achieved with the help
of 3rd and 4th generation filters.” Evidence showed
thatleucoreduction reduces the incidence of FNHTR
and associated clinical costs significantly.> Moreover,
it is the prime responsibility of the physicians and
the hospitals to offer their patients adequate and
uninterrupted supply of the safest possible blood for
transfusion when needed 8 Initially transfusion was
given to these children only as a life saving measure
but the patients suffered due to poor quality of life
and remain incapacitated.” With the availability of
better transfusion regimen, iron chelation therapy,
proper management complications and good
supportive care, it is now possible for thalassemic
child to have a near normal life span with a good
quality of life.l? Hence, in this study, we tried to
compare adverse outcomes between two groups of
thalassemia patients - transfused with packed red
blood cells through conventional blood filter vs.
transfused with leucodepleted blood using
leucodepletion filter.

METHODS

This quasi-experimental study was carried out in the
Department of Transfusion Medicine of Bangabandhu
Sheikh Mujib Medical University (BSMMU), Dhaka,
Bangladesh, between March 2019 and August 2021.
A total of 84 diagnosed and transfusion dependent
thalassemia patients were included in this study after
fulfilling the eligibility criteria. They were equally
divided into intervention and comparison group.
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Inclusion criteria:
1. Thalassemia patient who are transfusion
dependent; and

2. Patients who had subsequent two episodes of
fever of at least 38°C or onset of chills and rigors
within 24 hours of transfusion in a previously
afebrile child (based on patient’s history).

Exclusion criteria:
1. Multi-transfuse patients other than thalassemia
and chronic anaemia;

2. Thalassemia patients suspicious of hemolytic
transfusion reactions (based on clinical history
and Coombs test report); and

3. Thalassemia patients suspicious of transfusion-
associated sepsis (based on clinical history and
physical examination).

We adopted a purposive sampling method. Selected
patients were transfused by packed red blood cells
and divided into two groups according to the status
of leucodepletion method. Allocation of interventions
were done by non-randomized alternate assignment.
In this study, odd-numbered patients were transfused
with packed red blood cells using leucodepleted filter
(intervention group). On the other hand, the even
numbered thalassemia patients were transfused with
packed red blood cells with conventional blood
transfusion filter (comparison group). Intervention
and comparison groups were matched according to
age, number of total transfusions, and previous
history of febrile reactions. The temperature, pulse,
blood pressure, and presence of any skin rash were
recorded carefully before, during and after
transfusions (within 1 hour). A semi-structured
questionnaire was used to collect sociodemographic
data, clinical history, investigations and transfusion
related information of the participants. Data was also
collected over mobile phone from those who
developed reactions after being discharged from the
hospital.

Data was collected, coded and compiled into the
computer. Statistical Package for Social Sciences
(SPSS) version 22.0 for Windows was used for
statistical analysis. Unpaired Student’s t-test was
used to compare numerical data, while Chi-square
test was used to compare categorical data. The level
of significance was set at 5% and p-value <0.05 was
considered statistically significant. Odds ratio with
95% CI were calculated for risk factor analysis.
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RESULTS

The mean age was 19.11+16.54 years in intervention
group and 15.79+10.83 years in comparison group.
More than half (59.5%) of the patients were female in
the intervention group and 23(54.8%) in the
comparison group. More than one third (40.5%) of
the patients were male in the intervention group and
19(45.2%) in the comparison group. Mean age was
almost similar between two groups (p>0.05) (Table-
I). Among adverse reactions, 21(25%) of the patients
experienced chills and rigors - 2(4.8%) in the
intervention group and 19(45.2%) in the comparison
group. Other symptoms were only observed in the
comparison group such as fever (38.1%), vomiting
(4.8%), myalgia (7.1%), hypotension (2.4%) and skin
rash (2.4%) (Table-II). Only 2(4.8%) patients had
FNHTR in intervention group, while 25(59.5%) in
comparison group experienced FNHTR. FNHTR was
observed significantly lower (OR=29.4; CI=5.72-100)
in the intervention group (p<0.05) (Table-III). We
observed that only 1(50%) and 19(76 %) patients had
onset of reaction within 2 hours of transfusion in the
intervention group and comparison group
respectively. However, only 1(50%) and 6(24%)
patients had onset of reaction after 2 hours of
transfusion in the intervention group and comparison
group respectively. The mean onset of reaction was
3.004£1.41 hours in intervention group and 3.0742.62
hours in comparison group. The mean onset of
reaction was similar between two groups (p>0.05)
(Table-1V).

Table-I: Age and gender distribution of the study
participants (N=84)

Variables Intervention Comparison  p-
group Group value
(n=42) (n=42)

Age group (in years)

<10 17 (405%) 15(35.7%) >0.05NS

11-20 14 (33.3%) 19 (45.2%)

21-30 4(9.5%) 3(7.2%)

>30 7(16.7%) 5 (11.9%)

MeanSD 19.11£16.54 15.79+10.83 >0.05NS

(Range) (4-64) (4-60)

Gender

Male 17 (405%) 19 (45.2%) >0.05NS

Female 25 (59.5%) 23 (54.8%)

Unpaired Student’s t-test and Chi-square test were
applied respectively; NS=not significant .
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Table-II: Transfusion related adverse reactions among
the study participants (N=84)

Variables Intervention Comparison
Group (n=42)  group (n=42)
Fever - 16 (38.1%)
Chills and rigors 2(4.8%) 19 (45.2%)
Vomiting - 2(4.8%)
Myalgia - 3(7.1%)
Hypotension - 1(2.4%)
Skin rash - 1(2.4%)

Table-1I1: Comparison of febrile nonhemolytic
transfusion reactions (FNHTR) between groups (N=84)

FNHTR  Intervention Comparison Test
group Group statistics
(n=42) (n=42)
Yes 2(4.8%) 25 (59.5%) p<0.05°
No 40 (95.2%) 17 (40.5%) OR=29.4;
CI=5.72-100

Chi-square test was applied; S=significant.

Table-IV: Comparison of the onset of reaction between
groups (N=27)

Onsetof Intervention Comparison p-value
reaction group Group

(n=2) (n=25)
<2 hours 1(50.0%) 19 (76.0%)
>2 hours 1(50.0%) 6(24.0%)
Mean+SD  3.00+1.41  3.07£2.62 >0.05N%
(Range) (1-4) (1-10)

Unpaired Student’s t-test was applied; NS=not significant.

DISCUSSION

Febrile non hemolytic transfusion reactions (FNHTR)
are the most common transfusion reaction among
multi-transfuse thalassemia patient which is due to
leukocytes contaminations in blood components.
Though FNHTR is not life-threatening but it hampers
their quality of life greatly. Sometimes transfusions
have to be discontinued due to severity of febrile
reactions with chills and rigors.”” In this study, we
evaluated the effectiveness of using bedside
leucodepletion filter for blood transfusion among
thalassemia patient in reducing FNHTR.
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In this present study, it was observed that 40.5% of
patients belonged to age d”10 years in intervention
group and 45.2% patients belonged to age 11-20 years
in comparison group. The mean age was 19.11+16.54
years (ranged between 4 and 64 years) in intervention
group and 15.79+10.83 years (ranged between 4.3 and
60 years) in comparison group. The mean age were
almost similar between two groups. Tan et al. reported
that the median age of the patients was 8 years, as
they enrolled 26 multi-transfused thalassemic
children aged between 9 months and 13 years, which
is much less than that of our study because they they
took only younger, pediatric patients in their study.’?
In our study, females were predominant in both
groups, i.e., 59.5% and 54.8% in intervention group
and comparison group respectively. However, gender
distribution was similar between two groups.
Abdulgader et al. studied on 204 thalassemia major
patients where 52% were male and 48 % were female;
no significant association was observed with gender,
which is in congruence with the present study.'!

In the present study, 21(25%) of the patients
experienced chills and rigors; 2(4.8%) in the
intervention group and 19(45.2%) in the comparison
group. Other symptoms were only observed in the
comparison group such as fever (38.1%), vomiting
(4.8%), myalgia (7.1%), hypotension (2.4%) and skin
rash (2.4%). Waheed et al. observed febrile non
hemolytic transfusion reaction (FNHTR) in 13.08%
patients in the intervention groups. The clinical signs
and symptoms of FNHTR were chills (51.1%), rigors
(47.0%), fever (33.3%), hypotension (11.4%), vomiting
(8.41%), myalgia (4.71%) and cough (3.0%).>
Abdulqgader et al. observed 28% of patients had
FNHTR manifested as fever and chills.'! Most of the
FNHTRs are self-limiting in nature; they are
characterized by fever with or without chills and
rigors. Nausea, vomiting, dyspnea, and hypotension
may accompany these reactions.'>1* According to
King et al., patients with a history of FNHTR are at a
15% risk of recurrence of such adverse reactions
during subsequent transfusion.® Tan et al. also
reported that severe reactions (e.g., hemolytic
transfusion reactions) were rare in their study,
however, mild reactions (e.g., fever, urticaria and
petechial rash) were common.”

In this study, we observed that 4.8% of patients had
FNHTR in intervention group and 59.5% in
comparison group. In a study done by Nasir et al.
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study, reaction rate declined to 0%, when bedside
filter was used and no FNTHR was documented on
cases which had earlier reported high incidence of
FNHTR.! On the other hand, use of non-
leucoreduced blood resulted in the occurrence of
febrile non-haemolytic transfusion reactions in 100%
cases. Therefore, a remarkable reduction of FNTHR
happened when a bedside filter leucoreduced blood
is used compared to non-leucoreduced blood.! Devi
& Gaikhonlungpou reported that transfusion reaction
rate was observed 0.22% when leucoreduced blood
was used and 0.58% when non-leucoreduced blood
was used.® However, Dutt et al. reported only 1
patient (0.8%) had such adverse event while receiving
bedside filtered PRBCs, which is comparable to our
study finding.!> In present study, in patients with
bedside leucodepletion filters FNHTR significantly
decreased 29.4 times compared to patients without
leucodepletion filter (p<0.05). Similarly, several
previous studies reported that transfusion reactions
were significantly reduced in the group receiving
filtered blood.>*141® Comparing our study with the
above mentioned studies, all got a similar domino
effect highlighting that bedside leucodepletion filter
is beneficial in reducing the incidence of FNHTRs.
Anecdotal evidence may claim that bedside filter has
no effect on reducing the rates of FINHTR; however,
that could invariably happen in those centers, where
filters used are invariable of sub-standard. Overall,
leucoreduction using leucodepletion filter in
thalassaemia patients helps us prevent transfusion
reactions.

In this study, only 1(50%) patient had onset of adverse
reaction d”2 hours in intervention group and 76% in
comparison group. The mean onset of reaction was
3%1.41 hours in intervention group and 3.07+2.62
hours in comparison group. The mean onset of
reaction was similar between two groups. Tan et al.
showed the median onset was 2 hours (ranged
between 10 minutes and 18 hours), which is
comparable with the current study.’

Our study had a relatively small sample and was
done in a single hospital in Dhaka city due to time
and budget constraint. Further studies can be
undertaken with a large number of patients from
diferent hospitals across the country under a
randomized controlled trial.
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CONCLUSION

It can be concluded that febrile non hemolytic
transfusion reactions (FNHTR) were significantly
reduced among those thalassemia patients who were
transfused with packed red blood cells using
leucodepletion filters. Adoption of this newer
technology in multi-transfuse patients like
thalassemia can facilitate in minimizing the sufferings
and thereby improving the quality of life. However,
standard policy should be developed by the health
authority to provide low-cost leukocyte free red cells
in prospective recipients of multiple transfusions.
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Prevalence of Stress, Anxiety and Depression
among Intern Doctors during Hospital Ward
Rotations: A Multicentre Experience from
Bangladesh

Ahsan K1, Zaher A2, Roy S?, Nurunnabi ASM*, Sera TM®

ABSTRACT

Stress is a common response to demanding situations and can adversely affect emotional,
physical, and cognitive functioning. Intern doctors working in different medical college
hospitals are particularly vulnerable due to heavy workloads, night duties and continuous
exposure to critically ill patients. In Bangladesh, an extremely low doctor-patient ratio and
overcrowded public hospitals further intensify their burden. A cross-sectional, descriptive
study was conducted, between September 2024 and August 2025, to assess psychological
distress among 118 purposively selected intern doctors from four government medical college
hospitals in Dhaka city, Bangladesh. We used a pre-tested, structured questionnaire for data
collection. Level of stress was measured using Kessler 10 Psychological Distress (K10), while
anxiety level was determined using the General Anxiety Disorder 7 (GAD 7) scale and
depression level by using Patient Health Questionnaire 9 (PHQ-9). The mean age of the
participants was 25.3+0.83 years; most of the participants belonged to the 25-26 years age
group. Male-female ratio was 1:1.5. The prevalence of stress, anxiety, and depression were
found high at 68%, 76%, and 77% respectively. Logistic regression analysis showed that
female and unmarried interns had markedly higher odds of stress (OR=26.6), while high
workload increased anxiety risk (OR=6.11). Severe sleep disturbance strongly predicted all
three conditions. Interns in the 9-12-month duration group had significantly higher odds of
depression (OR=21.7). Overall findings highlight substantial psychological distress among
intern doctors, closely linked to gender, workload, sleep quality, workplace stress, and internship
duration. Improved working conditions and targeted mental health support are urgently
needed to protect wellbeing of the intern doctors working at different medical college hospitals
across the country.

Keywords: Stress, anxiety, depression, intern doctors, medical education, Bangladesh
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INTRODUCTION

Stress is a feeling of emotional pressure resulting from
the body’s reaction to life events.! Stress and its
psychological manifestations are inherent in human
life. These are a major source of concern in the modern
day society. Stress affects daily life activities and sleep
qualities. Stress in individuals disrupts the normal

person’s physical or mental wellbeing.? Stress has
been found to be associated with anxiety and
depression interpersonal conflict, sleep problems, and
lower academic and clinical performance.? Stress has
negative effects on attention, memory, decision
making and performance.® Stress can be positive or
negative. Positive stress is called eustress and negative
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stress distress. Eustress triggers the body alarm, and
enhances attention, performance and creativity. It has
temporary effects only. Distress has negative effects
on the body. Stress represents the wear and tear of the
body. Chronic stress can have serious effects on
human health and behavior.?

Undergraduate medical education is one of the most
academically and emotionally demanding
programmes in Bangladesh. After completion of MBBS
programme, the mandatory one-year internship
training adds to the already high level of stress
associated with undergraduate medical education.!#
Intern doctors working in different medical college
hospitals encounter various challenges in their work
place, including academic demands, peer
competition, limited leisure time, and frequent
exposure to patients’ suffering. Work place stress can
negatively affects quality of work place performance,
daily activities of life and sleep qualities. These
challenges make the training more stressful. High
levels of stress harm physical and mental health.!

Bangladesh is one of the most populous country of
the world with the population of 18 billion. Doctor
patient ratio is a major concern in health care delivery
system. The current doctor-patient ratio in
Bangladesh is only 5.26 per 10,000 population.’
Bangladesh is one of the countries experiencing a
significant shortage of healthcare workers.® As
tertiary care facilities and referral centres, our medical
college hospitals are overburdened.®” High workload
and not having personal free time are sources of
dissatisfaction with work.” Medical practice is a
stressful job by its nature. Dealing with noncompliant
and recalcitrant patients, patient not responding to
treatment or caring for dying patient are stressful job.®
On the other hand, night shift resulting negative effects
on hours of sleep and daytime sleepiness and fatigue,
decrease the performance and increase the risk of
accidents.’

The Diagnostic and Statistical Manual (DSM-5)
specifically describes anxiety as excessive worry and
apprehensive expectations, occurring more days than
not for at least 6 months, about a number of events or
activities, such as work or school performance, while
depression (major depressive disorder) is individual
must be experiencing depressed mood or loss of
interest or pleasure like symptoms during the same
2-week period.!? These conditions can damage both
personal and professional reputations. Negative
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consequences may include decreased commitment,
substance abuse, suicidal ideation, clinical
incompetence, medical mistakes, and poor job
performance. These adverse effects can ultimately
diminish the quality of patient care.””-? Evidence
showed that the prevalence of anxiety among house
officers in Malaysia was observed between 60.7% and
63.7%, while depression was found in 42.9%, and
stress in 57.1% of the study participants.'!

Many studies have investigated the prevalence of
anxiety, depression, and stress among medical
interns/residents in different countries across the
globe. However, there is insufficient information about
such study in a developing country like Bangladesh.
Therefore, this study was propsed to investigate the
rate of anxiety and depression among intern doctors
of Bangladesh. We conducted the survey among intern
doctors working in four public medical college
hospitals in Dhaka city, Bangladesh. Dhaka is the
most populous city in Bangladesh and those
government hospitals catchment area is substantially
large, and hence the workload is fairly significant.

METHODS

This cross-sectional, descriptive study was
conducted, between September 2024 and August
2025, on 118 purposively selected intern doctors
from four government medical college hospitals
in Dhaka city, Bangladesh. Intern doctors from
Dhaka Medical College Hospital, Shaheed
Suhrawardy Medical College Hospital, Sir
Salimullah Medical College & Mitford Hospital,
and Mugda Medical College Hospital were invited
to take part in this study. We adopted a purposive
sampling method. Intern doctors having
completed at least four weeks of clinical rotation
in different departments such as Medicine,
Surgery, Paediatrics, Obstetrics & Gynaecology
and experience of evening and night shift duties
were enrolled in this study. Our exclusion criteria
were: i) less than four weeks training period in
total training period as intern, ii) having no
experience of evening and night shift duties, and
iii) declining consent to participate in the study.
Our data collection tool was a pre-tested,
structured questionnaire including demographic
variables, stress indicators, and standardized
scores for stress, anxiety and depression.
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This self-report, pre-tested, structured questionnaire
was used as tool having four parts. The first part
collected sociodemographic data like age, gender,
marital status, residence, duration of internship
training and perception of stress. The second part
measured the level of stress using Kessler 10
Psychological Distress (K10), while the third part
measureed anxiety level using the General Anxiety
Disorder 7 (GAD 7) scale and the fourth part measured
depression level using Patient Health Questionnaire
9 (PHQ-9).

In this study, Kessler 10 Psychological Distress (K10)
instrument was employed to measure stress levels.
The K10 instrument has been widely used in
population based epidemiological studies to measure
current (4 weeks) distress, and is available in several
languages. The K10 works without any substantial
bias with respect to sex and educational level. The
instrument has been designed to measure the severity
and level of distress associated with psychological
symptoms in population surveys. The K10
questionnaire consists of ten questions in the form of
“how often in the past month did you feel” and offers
specific symptoms such as “tired out for no good
reason”, “nervous”, and “sad or depressed”. The five
possible responses to each question range from “none
of the time” to “all of the time” and are scored from 1-
5, respectively. The scores for all questions are
summed to obtain a total score. The total scores are
interpreted as follows: a score 20 is considered to
represent no stress of any level; a score of 20-24
represents mild stress; a score of 25-29 represents
moderate stress; and a score of 30-50 represents severe
stress.3

To assess anxiety levels, we used the 7-item
Generalized Anxiety Disorder-7 (GAD-7) scale. The
GAD-7 scale comprises of seven highly relevant
questions selected from 13 items (nine questions from
the Diagnostic and Statistical Manual of Mental
Disorder, 4th Edition, and four questions from the
Anxiety Symptom Scale). The answers were scored
as follows: 0 point for not at all, 1 point for several
days, 2 points for more than half of the days, and 3
points for nearly every day. The score was scaled from
0-21 (0-4: without anxiety symptoms, 5-9: with mild
anxiety symptoms, 10-14: with moderate anxiety
symptoms, and 15-21: with severe anxiety
symptoms).!?
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We used the 9-item Patient Health Questionnaire-9
(PHQ-9) to assess the level of depression. The
participants were instructed to answer the questions
in order to evaluate the frequency of the particular
symptoms they felt during the duration of internship
training through rotation. The answers were scored
as follows: 0 point for not at all, 1 point for several
days, 2 points for more than half of the days, and 3
points for nearly every day. The score was scaled from
0-27 (0-4: without depression symptoms, 5-9: with
mild depression symptoms, 10-14: with moderate
depression symptoms, 15-19: with moderate to severe
depression symptoms, and 20-27: with severe
depression symptoms).'3

It may be mentioned that the participating intern
doctors were informed that their participation would
be voluntary, and in no way it would affect their
performance in internship training. Besides, due to
the sensitive nature of some questions, existing
mental health support was provided to them
including consultation with the psychiatrist, if
needed. Moreover, as being vulnerable group of study
participants as well as posing risks of suicidal
ideation/thoughts, their anonymity, confidentiality
and effective care during and after study were strictly
ensured.!*

After collection, data was scrutinized, cleaned, and
coded. Then data analysis was done using R
Statistical Software version 4.4.1 for Windows; R Core
Team 2024 (R Foundation for Statistical Computing,
Vienna, Austria). Data was expressed in the form of
frequencies and percentages. Associations between
variables was assessed using Chi-square (y?) test.
Statistical significance was set at a two tailed p-value
of <0.05. Logistic regression analysis was also done.

RESULTS

A total of 118 intern doctors were included in this
study. The mean age was 25.3+0.83 years; most of
them were in the 25-26 years age group. Male-female
ratio was 1:1.5. The prevalences of stress, anxiety and
depression among interns were found 68%, 76 % and
77% respectively (Table-I). Anxiety levels differed
significantly by gender (p=0.027); female interns
showed higher rates of severe stress (39% vs. 19%)
and severe anxiety (25% vs. 6%) (Table-II). Regarding
workload, self-perceived workplace stress of the
interns was significantly associated with measured
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stress (p=0.034) and anxiety (p=0.028) (Table-III). Table-I: Prevalence of stress, anxiety and depression

Among male interns, training duration was among intern doctors (N=118)

significantly associated with stress (p=0.018) and  V/ariables Frequency

anxiety (p=0.042), most notable in the 9-12-month Stross Prevalence

group of intern doctors (Table-IV). Logistic regression No 38 (32%)

analysis showed that female and unmarried interns Yes 80 (68%)

had markedly higher odds of stress (OR=26.6). Heavy Anxiety Prevalence

workload increased anxiety risk (OR=6.11). Severe No 28 (24%)

sleep disturbance strongly predicted all three Yos 9% (76‘70)

conditions. Interns in the 9-12-month duration group . ’

L . . Depression Prevalence

had significantly higher odds of depression No 27 (23%)

(OR=21.7) (Table-V). 5
Yes 91 (77 %)

Table-II: Gender related difference in stress and anxiety levels (N=118)

Variables Male n=47 Female n=71 p-value Test Statistics
Stress

No stress 19 (40%) 19 (27%) 0.106 ¥%=6.13, df=3
Mild stress 10 (21%) 15 (21%)

Moderate stress 9 (19%) 9 (13%)

Severe stress 9 (19%) 28 (39%)

Anxiety

No anxiety symptoms 15 (32%) 3 (18%) 0.027 ¥%=6.13, df=3
Mild stress 10 (21%) 5(21%) ¥?>=9.16, df=3
Mild anxiety 13 (28%) 23 (32%)

Moderate anxiety 16 (34%) 7 (24%)

Severe anxiety 3(6.4%) 8 (25%)

Table-III: Associations of stress, anxiety and depression levels with perceived stress at workplace (N=118)

Variables Feel stressed at workplace p- Test Statistics
Yes n=93 No n=25 value

Stress

No stress 6 (28%) 12 (48%) 0.034 1*>=8.68, df=3

Mild stress 8 (19%) 7 (28%)

Moderate stress 14 (15%) 4 (16%)

Severe stress 5 (38%) 2(8.0%)

Depression

No depression symptoms 8 (19%) 9 (36%) 0.213 ¥?=5.82, df=4

Mild depression 15 (16%) 6 (24%)

Moderate depression 25 (27 %) 3 (12%)

Moderate to severe depression 0 (22%) 3 (12%)

Severe depression 5 (16%) 4 (16%)

Anxiety

No anxiety symptoms 7 (18%) 11 (44%) 0.028 ¥?=9.13, df=3

Mild anxiety 29 (31%) 7 (28%)

Moderate anxiety 27 (29%) 6 (24%)

Severe anxiety 0 (22%) 1(4.0%)

62



MuMC Journal

Table-IV: Prevalence of stress and duration of internship training (N=118)

Volume 9, No. 1, January 2026

Variables Duration of internship training
1-4 months  5-8 months 9-12 months p- Test Statistics
n=29 n=41 n=48 value
Stress prevalence among male
No 3 (30%) 10 (71%) 6 (26%) 0.018 ¥*=8, df=2
Yes 7 (70%) 4(29%) 17 (74%)
Stress prevalence among female
No 7 (37%) 9 (33%) 3 (12%) 0.113 ¥*=4.36, df=2
Yes 12 (63%) 18 (67%) 22 (88%)
Table-V: Logistic Regression Analysis

Variables Stress Anxiety Depression

OR  p-value OR p-value OR p-value
Age 0.50 0.078 043 0.040 045 0.066
Gender
Male — — —
Female 0.03 0.011 0.05 0.034 0.00 <0.001
Workload
No — — —
Yes 1.74 0.525 611 0.046 1.85 0.524
Sleep qualities
No — — —
To some extent 1.83 0.624 896 0.098 115 00915
Mostly 9.24 0.088 222 0.026 391 0.344
Badly 17.2 0.033 40.2 0.009 884 0.138
Marital status
Married — — —
Unmarried/Divorced 0.15 0.038 019 0.086 026  0.190
Institution
Mugda Medical College Hospital — — —
Shuhrawardy Medical College Hospital 1.03 0.972 530 0137 4.08 0.216
Dhaka Medical College Hospital 0.81 0.795 058 0522 577 0.070
Sir Salimullah Medical College & Mitford Hospital 0.59 0.507 052 0453 077 0.780
Duration of training
1-4 months — — —
5-8 months 0.75 0.716 230 0332 258 0.325
9-12 months 4.37 0.076 488 0073 21.7  0.005
Gender * Workload
Female * Yes 5.36 0.154 236 0486 527  0.008
Gender * Marital status
Female * Unmarried / divorced 26.6 0.006 451 0.003 120  0.002
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DISCUSSION

This study assessed the prevalence and determinants
of stress, anxiety, and depression among intern
doctors working in different government medical
college hospitals in Dhaka city, Bangladesh. The
findings reveal a high burden of psychological
distress among medical interns, with 68%
experiencing stress, 76 % anxiety, and 77 % depression.
These rates are consistent with earlier studies from
South Asian countries that have documented
similarly high levels of mental health symptoms
among medical trainees due to demanding
workloads, inadequate rest, and limited institutional
support.” 1518 Evidence showed that the prevalence
of depression among medical students and young
doctors ranged between 25% and 80% highlighting
the global nature of this issue.™

The substantial proportion of interns with moderate-
to-severe symptoms (31 % severe stress, 43 % moderate-
to-severe anxiety, and 35% moderate-to-severe
depression) indicates a clinically significant problem.
Comparable findings are observed in studies done in
tertiary hospitals in Bangladesh, India, Pakistan, and
Nepal, where intense clinical responsibilities and
extended duty hours contribute to emotional
exhaustion and psychological morbidity.”1>18 The
high psychological burden among interns in the
present study underscores the urgent need for
structured well-being programmes, stress-relief
interventions, and routine mental health screening
in Bangladeshi internship training programmes.

In our study, female intern doctors experienced higher
levels of severe stress (39% vs 19%) and severe anxiety
(25% vs 6%), and gender differences in anxiety were
statistically significant (p=0.027). This gender trend
has been consistently reported in medical literature.
Several previous studies also reported that female
medical trainees more frequently experience anxiety
and depressive symptoms, attributed to social
expectations, workplace pressures, and gender-
linked psychosocial stressors.'>1718 Neurobiological
and hormonal factors may play an important role
here. Therefore, gender-responsive mental health
strategies are needed, including supportive peer
networks and access to counseling services tailored
for female trainees.?’

Workload emerged as a major contributor to
psychological distress, anxiety and depression.
Besides, disruption of daily life, sleep disturbance
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and reduced work performance illustrate the toll of
demanding clinical duties. Overloaded with clinical
duties and sleep disturbance were widely recognized
as a strong risk factor for stress, anxiety, depressive
illness, and burnout among interns, as per study
reports from several countries.”1115-1820-23 Iny this
study, association between workplace stress and
measured stress (p=0.034) and anxiety (p=0.028)
aligns with the ‘Job Demand-Control model’,?* which
predicts that high demands combined with low
control enhance psychological strain in our
hospitals. Considering the mandatory nature of
internship duties in Bangladesh, revisiting duty
hours, ensuring adequate rest, and implementing
structured shift schedules may help reduce these
adverse outcomes.

In the present study, training duration was
significantly associated with stress (p=0.018) and
anxiety (p=0.042) among male interns, particularly
in the 9-12-month group. This pattern may reflect
cumulative burnout, increasing patient-care
responsibilities, and prolonged exposure to
emotionally challenging situations. Similar findings
have been documented internationally, where
psychological symptoms intensify during later
phases of internship due to fatigue, repeated night
shifts, and increased expectations.”111521-23 These
results highlight the importance of periodic well-being
assessments throughout the internship year rather
than a one-time final evaluation.

The findings from this study highlight a concerning
mental health burden among intern doctors and
reinforce the need for systemic reforms in internship
training in Bangladesh, which include but not limited
to ensuring reasonable duty hours and adequate rest,
integrating stress-management and self-care training
into internship orientation programs, implementing
structured mental health support services, offering
inclusive and gender-sensitive psychological support,
providing counseling and peer support especially for
unmarried or socially isolated interns.?>

Strengths of the study include the focus on multiple
teaching hospitals in Dhaka city and the use of
validated psychological scales with regression
analysis to identify predictors. However, the present
study has certain limitations. Because it followed a
cross-sectional design, it was not possible to
determine any cause-and-effect relationships between
the variables. Self-reporting nature of the
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questionnaire could be a potential for recall bias or
concerns about the stigma attached. Exclusion of
intern doctors working in different private medical
college hospitals may limit generalizability of the
study findings.

CONCLUSION

Our study revealed a high prevalence of stress (68%),
anxiety (76%) and depression (77%) among intern
doctors of Bangladesh. Female gender, heavy
workload, and poor sleep quality were major
contributing factors. Feeling stressed at workplace
strongly aligned with measured stress/anxiety.
Interaction effects (female x unmarried) were strong
predictors across all models. Internship duration (9-
12 months) associated with greater depression risk.
Medical interns are at a critical stage of their
professional development and this is the transitioning
from theoretical learning to hands-on patient care.
During this time, they face the challenges of hospital
ward rotations, which often involve high patient
loads, long duty hours and need for quick decision
making. These conditions expose them to substantial
workplace stress, anxiety and depression that effects
on health care performance and qualities of daily life.
This study will help us understand the extent and
impact of these mental health issues in the context of
patient care, professional development, workplace
culture, efficiency of the health system, sustainability,
and societal expectations. It will also help to mitigate
challenges faced by the medical interns during ward
rotations, providing insights that can lead to better
support system, improved training environments and
achieving required competences in medical training,.
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Immunohistochemistry for Mismatch Repair (MMR)

Proteins in Endometrial Cancer
Alamgir SN, Ferdous J?, Faika MJ?, Farhana K% Rahman KT?, Rashid FB®, Asaduzzaman M”

ABSTRACT

A cross-sectional study was conducted in the Department of Gynaecological Oncology of
Bangabandhu Sheikh Mujib Medical University (BSMMU), Dhaka, Bangladesh, between
January and December of 2023, to evaluate the immunohistochemistry findings for mismatch
repair (MMR) proteins in endometrial cancer. A total of 54 endometrial carcinoma patients
diagnosed by fractional curettage or diagnostic curettage admitted into the BSMMU Hospital
were enrolled in this study. Patient’s history (including age, BMI, family history, parity,
menstrual pattern, comorbidities, clinical complaints, investigations and operation notes)
was recorded in data collection sheet. After surgery, blocks were made from pathological
specimens for histopathological examination. After regular histopathological examination,
assessment of the MMR status of each patient’s tumour was determined by
immunohistochemistry by using monoclonal mouse antibodies against MMR proteins (MLH1,
MSH2, MSH6, and PMS2) following the Dako EnVision method according to manufacturer
protocol (in the Department of Pathology of the same institution). Immunohistochemistry
findings revealed that two-thirds (63%) of the patients had intact expression of all MMR
protein (MMRp), while 37% had a loss of expression of any of the proteins, which is known as
mismatch repair deficiency (IMMR) state. Among them, the most common MMR defect
identified was combined loss of MLH1/PMS2 in 9(16.67% ) cases, followed by isolated PMS2
loss or isolated MISH2 loss in 6(11.11%) cases, combined MSH2/MSHG6 loss in 4(7.4%)
cases, while loss of all four proteins was observed in only 1(1.85%) case (Table-III). Deeper
myometrial invasion (e”50%) was more evident in MMRp tumours compared to dMMR
tumours (p<0.01). Cervical extension was also found more frequent in MMRp tumours
(p<0.05). In contrast, AMMR tumours were found more frequently having lower tumour
grade and lower FIGO stage compared to MMRp tumours (p<0.05). However, no differences
were observed in tumour type, size, adnexal involvement, lymphovascular space invasion
(LVSI), and lymph node involvement (p>0.05)
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protein.

Mugda Med Coll ]. 2026, 9(1): 67-72
DOI: https://doi.org/10.3329/mumcj.v9i1.90829

. Dr. Sadia Nusrat Alamgir, Assistant Professor, Department of Gynaecological Oncology, National Institute of Cancer
Research and Hospital (NICRH), Dhaka-1212. Email: sadianusrat77@yahoo.com (Corresponding author).

. Prof. Jannatul Ferdous, Chairman, Department of Gynaecological Oncology, Bangladesh Medical University (BMU), Dhaka-
1000.

. Dr. Mst. Jakanta Faika, Assistant Professor, Department of Gynaecological Oncology, National Institute of Cancer Research
and Hospital (NICRH), Dhaka-1212.

. Dr. Kaniz Farhana, Assistant Professor, Department of Gynaecological Oncology, National Institute of Cancer Research and
Hospital (NICRH), Dhaka-1212.

. Dr. Khandker Tafriha Rahman, Assistant Professor, Department of Gynaecological Oncology, National Institute of Cancer
Research and Hospital (NICRH), Dhaka-1212.

. Dr. Farhana Binty Rashid, Assistant Professor, Department of Obstetrics & Gynaecology, Dhaka Medical College & Hospital,
Dhaka-1000.

. Dr. Mohammad Asaduzzaman, Assistant Registrar, Department of Medical Oncology, National Institute of Cancer Research
and Hospital (NICRH), Dhaka-1212.

67



MuMC Journal

INTRODUCTION

Endometrial cancer has emerged as a significant
gynaecological malignancy in low- and middle-
income countries (LMICs) like Bangladesh, frequently
ranked as the second most common female genital
tract malignancy after cervical cancer.!? Recent
advancement in genetic studies revealed that about
20-40% of endometrial cancer cases exhibit a
mismatch repair deficiency (dMMR) phenotype.
dMMR s caused by genetic or epigenetic alterations
of any of the mismatch repair genes (MLH1, MSH2,
MSHeS6, PMSZ).?”4 The MMR system is crucial for
maintaining genomic stability by correcting DNA
replication errors, which are more common in genome
regions with short repetitive DNA sequences. The
most relevant MMR proteins in humans are MLH]I,
MSH2, MSH6, and PMS2, which are coded by the
corresponding genes. These genes are MLHI (mutL
homolog 1), MSH2 (mutS homolog 2), MSH6 (mutS
homolog 6), and PMS2 (PMS1 homolog 2, mismatch
repair system component), located in chromosomes
3,2,2,and 7, respectively.?

Detection of deficient mismatch repair function is
used diagnostically, predictively, and prognostically
in endometial cancer.* Immunohistochemistry (IHC)
assay of MMR proteins has emerged as a widely
employed method for detecting the dMMR phenotype
in endometrial cancer. It serves as a molecular

6,7

classification,®’ a companion diagnostic for

immunotherapy,®8-10

a secondary screening for
Lynch syndrome.®” Regarding molecular
classification, various guidelines, and the recently
published FIGO 2023 staging encourage its
implementation for all endometrial cancers, explicitly
highlighting the requirement for dAMMR assessment
through IHC.” In immunotherapy applicability, MMR
IHC is preferred over PCR-based microsatellite
instability (MSI) testing for endometrial cancer.® As
we mentioned earlier, universal screening for Lynch
syndrome through immunohistochemistry of MMR
protiens and mutations in all endometrial cancer
cases is also suggested by certain guidelines.®”?
Under the circumstances, the significance of the MMR-
IHC assay in patients with endometrial cancer has
become increasingly evident even in low-resource
settings like Bangladesh. Hence, we propsed the
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present study to evaluate the immunohistochemistry
findings for mismatch repair (MMR) proteins in
endometrial cancer (tumours removed by surgery) in
a tertiary level specialized hospital in Dhaka,
Bangladesh.

METHODS

This cross-sectional study was conducted in the
Department of Gynaecological Oncology of
Bangabandhu Sheikh Mujib Medical University
(BSMMU), Dhaka, Bangladesh, between January and
December of 2023. Sample selection was done
following purposive sampling technique. A total of
54 endometrial carcinoma patients diagnosed by
fractional curettage or diagnostic curettage admitted
into the BSMMU Hospital were enrolled in this study.
At the time of their entry into the study a complete
personal and family history was taken and recorded.
Their age, BMI, parity, menstrual pattern,
comorbidities, clinical complaints were noted in the
data collection sheet. Preoperative investigations
included some imaging modalities like transvaginal
sonography (TVS) and magnetic resonance imaging
(MRI) scans. All of the enrolled patients were treated
by hysterectomy with bilateral salpingo-
oophorectomy and bilateral pelvic and para aortic
lymphadenectomy and/omentectomy as per staging.
Paroperative findings and the findings of the cut
section of the uterus (myometrial invasion, cervical
extension, tumour size, ascites, omental metastasis)
were noted.

After surgery was done, pathological specimens were
routinely fixed with formalin and embedded in
paraffin; then blocks were prepared for
histopathological examination. After that, for
immunohistochemistry evaluation, from paraffin
embedded blocks 4 micrometer thick sections were
cut, deparaffinized with xylene and rehydrated
through a graded series of alcohol. Assessment of the
MMR status of each patient’s tumour was determined
by immunohistochemistry (MLHI1, MSH2, MSH6, and
PMS2) by using monoclonal mouse antibodies against
MMR proteins following the Dako EnVision method
according to manufacturer protocol. Antibodies,
source, clone and localisation for mismatch repair
(MMR) proteins are shown in Table-I.
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Table-I: Antibodies used, source, clone and localization
for mismatch repair (MMR) proteins (Dako EnVision
by Agilent Technologies, Inc., Santa Clara, CA, USA)

Antibodies Source Clone Localisation
MLH1  Mouse monoclonal ES05 Nuclear
PMS2  Rabbit monoclonal EP51 Nuclear
MSH?2  Mouse monoclonal FE11 Nuclear
MSH6  Rabbitmonoclonal EP49  Nuclear

Any nuclear staining even patchy was taken as “no
loss of expression” for MMR protein and was
reported as MMR proficient. On the other hand, only
absolute absence of nuclear staining was considered
as “loss of expression”, according to the College of
American Pathologists (CAP) guideline.® Molecular
expressions are shown in Fig. 1-4. Both regular
histopathological examination and immuno-
histochemistry were done in the Department of
Pathology of the same institution. The analysis of
immunoreactivity was done by the Consultant
Pathologist. All were recorded in the data sheet.

After collection, data was checked for omission,
inadequacy and inconsistency. Omission was
corrected by re-taking history or re-examining the
patient. Irrelevant and inconsistent data was
discarded. Categorical variables was presented as
frequency and percentage. Associations between
molecular expression and clinicopathological factors
was assessed using Pearson’s chi-square test.
Statistical significance was set at a two tailed p-value
of <0.05. Data analysis was done using STATA
software version 14 (StataCorp LLC, College Station,
Texas, USA).

Fig. 1: Photomicrograph showing intact expression of
MLH1 in tumour cells (x100 magnification).

Volume 9, No. 1, January 2026

Fig. 2: Photomicrograph showing intact expression of
PMS2 in tumour cells (x100 magnification).

Fig. 4: Photomicrograph showing intact expression of
MSHG6 in tumour cells (x100 magnification,).

RESULTS

Out of 54 patients, more than two-thirds (68.5%) were
in the >60 years age group. Estimated BMI <25 was
predominant (57.4%). The majority of the women were
postmenopausal (79.6%), while most of them (61.1%)
had both hypertension and diabetes mellitus as
comorbidities. A positive family history of cancer was
found in 20.4% cases (Table-1I). Immuno-
histochemistry findings revealed that two-thirds
(63%) of the patients had intact expression of all MMR
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protein (MMRp), while 37% had a loss of expression
of any of the proteins, which is known as mismatch
repair deficiency (AIMMR) state. Among them, the most
common MMR defect identified was combined loss
of MLH1/PMS?2 in 9(16.67%) cases, followed by
isolated PMS2 loss or isolated MSH2 loss in 6(11.11%)
cases, combined MSH2/MSH6 loss in 4(7.4%) cases,
while loss of all four proteins was observed in only
1(1.85%) case (Table-III). The majority of dMMR
tumours (85%) and MMRp tumours (70.6%) were of
endometroid variety; however, the difference was not
significant (p>0.05). MMRp tumours were mostly
larger in size, the difference was not significant though
(p>0.05). Deeper myometrial invasion (=50%) was
more evident in MMRp tumours compared to AMMR
tumours (p<0.01). Cervical extension was also found
more frequent in MMRp tumours (p<0.05). In contrast,
dMMR tumours were found more frequently having
lower tumour grade and lower FIGO stage compared
to MMRp tumours (p<0.05). However, no differences
were observed in adnexal involvement,
lymphovascular space invasion (LVSI), and lymph
node involvement (p>0.05) (Table-1V).

Table-II: Demographic characteristics of the patients

(N=54)
Variables Frequency  Percentage
Age group (in years)
<60 17 31.5
>60 37 68.5
BMI (kg/m?)
225 23 42.6
<25 31 57.4
Menopausal history
Premenopausal 11 20.4
Postmenopusal 43 79.6
Comorbidities
HTN and DM 33 61.1
HTN 6 11.1
DM 6 11.1
Others 16.7
Family history of cancer
Yes 11 20.4
No 43 79.6
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Table-III: Distribution of the MIVIR protein expression
(N=54)

Variables Frequency Percentage

Intact expression of all 34 62.96

proteins/ MMR proficient

Loss of expression of one or 20 37.04

more protein/ MMR deficient

i) Combined loss of MLH1 9 16.67
& PMS2

i) Isolated PMS2 or MSH2loss 6 11.11

iif) Combined loss of MSH2 4 7.41
& MSH6

iv) Loss of all proteins 1 1.85

Table-IV: Comparison of clinicopathological factors
between groups (N=54)

Variables dMMR (n=20)MMRp (n=34) p-
Frequency Frequency value
(Percentage) (Percentage)

Histological type

Endometroid 17 (85.0) 24 (70.6)  0.232NS

Non-endometroid 3 (15.0) 10 (29.4)

Size of tumour (cm)

<2 7 (35.0) 4(11.8)  0.121N8

2-4 6 (30.0) 13 (38.2)

>4 7 (35.0) 17 (50.0)

Myometrial invasion

<50% 15 (75.0) 8 (23.5) 0.0045

250% 5(25.0) 26 (76.5)

Cervical extension

Yes 2 (10.0) 13(38.2)  0.025°

No 18 (90.0) 21 (61.8)

Adnexal involvement

Yes 2 (10.0) 9(26.5)  0.147NS

No 18 (90.0) 25 (73.5)

Lymphovascular space invasion (LVSI)

Yes 13 (65.0) 6(17.6)  0.387NS

No 7 (35.0) 28 (82.3)

Lymph node involvement

Yes 2 (10.0) 10 (29.4)  0.098NS

No 18 (90.0) 24 (70.6)

Grade

Grade I 9 (45.0) 11(32.3)  0.047°

Grade I 9 (45.0) 9 (26.5)

Grade III 2 (10.0) 14 (41.2)

FIGO stage

Stage I 13 (65.0) 10 (29.4)  0.033%

Stage 11 6 (30.0) 12 (35.3)

Stage III 1(5.0) 10 (29.4)

Stage IV - 2 (5.9)

Chi-square test was applied to reach p-value;
S=significant, NS=not significant.
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DISCUSSION

We tried to adopt the molecular classification of
endometrial carcinoma applied by the cancer genome
atlas (TCGA), which has already been proved as more
reproducible; valuable prognostic and predictive
information can be obtained through this
classification. For evaluation of the molecular status
for patients with endometrial cancer genetic testing
isrequired. In the present study, for detection of status
of MMR protein, imunohistochemistry assay was
used; its effectiveness was shown in several previous
studies.'I!3 The four MMR proteins assessed are
MLH1, MSH2, MSH6, and PMS2. These proteins form
two heterodimers, which are MLH1-PMS2 and MISH2-
MSH6. When MLH1 or MSH2 are lost, there is a
consequent loss of PMS2 or MSH6, respectively. On
the other hand, a loss of MSH6 or PMS2 expression
can occur as an isolated event.!* That is why IHC
assessment of only MSH6 and PMS2 has been
suggested to have the same accuracy as the full MMR
panel in identifying dMMR cases. Moreover, IHC
using antibodies against the four MMR proteins
(MSH2, MSH6, MLH1, and PMS2) represents a
relatively widely available, affordable, and easy to
perform technique, compared to MSI testing.!?

We observed a relatively high prevalence of abnormal
expression of MMR proteins in our study population
(87%). This finding was in congruence with the
findings of several previous studies (25-37%).1115-17
However, other studies showed much lower
incidence of IMMR tumours (17-20%).1819

Concerning the relationship of MMR proteins and
other clinicopathological features, we observed that
the dAMMR endometrial tumours presented with less
aggressive endometrioid histology at lower tumour
stages and grades compared to MMR-proficient
tumours. Hashmi et al. reported that AMMR was
related to high FIGO stage; any relation with tumour
grade was not established > However, Tangjitgamol
et al. found that early stage, more endometrioid
histology, and lower grade tumour were associated
with MMR deficiency.!

The lymphovascular space invasion (LVSI) is a
marker of metastatic potential in cancer patients. In
the present study, LVSI was observed in 65% of
endometrial cancers with dMMR suggesting that
metastasis was more likely in dMMR cases.??
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However, AMMR endometrial cancers have more
favourable prognosis compared to their MMR-
proficient counterparts. Microsatellite instability (MSI)
phenotype or dAMMR endometrial tumours have a
protective immunephenotype and positively correlate
with high immune infiltration. In theory, this
protective immune phenotype can counteract the poor
clinicopathological parameters that co-existin dAMMR
tumours.??

Last but not the least, our study has several
limitations. The study population was selected from
one selected hospital in Dhaka city; hence, the results
of the study may not reflect the exact picture of the
country. A small sample size was another limitation,
which was due to time and budget constraint. Further
studies are recommended with large sample size and
involving multicentre from different regions of the
country.

CONCLUSION

In this study, two-thirds of the study patients (EC)
had intact expression of all MMR proteins and the
rest had a loss of expression of any of the proteins,
i.e.,, mismatch repair deficiency (dMMR). MMR
deficiency is common in EC, between 20-40%, and
impacts the screening for Lynch syndrome (LS),
therapeutic decision-making, risk stratification, and
inclusion in clinical trials. With the increasing
emphasis on molecular classification in EC, accurate
and reproducible testing is paramount to improving
patient outcomes.
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A Mosquito’s Tale: Navigating Dengue Challenges

Review Article

in Bangladesh
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ABSTRACT

Dengue is a significant public health concern in numerous tropical and subtropical nations
like Bangladesh, especially in industrial and semi-urban regions, which have witnessed the
majority of outbreaks. An estimated 50 million dengue infections occur worldwide annually
and it has been included among the top ten global health hazards by the World Health
Organization. Humans are among the only known hosts for the dengue virus, which is spread
by the Aedes mosquito. In Bangladesh, the prevalence of dengue has experienced a substantial
rise over the past 35 years, with growing urbanization, modernization, and global warming
being widely regarded as the primary drivers. Factors like rapid urbanization, unchecked
population growth, failing waste management systems, and absence of effective vector control
contributed to the rise and spread of dengue infection in the country. This review paper aims
to thoroughly examine the dynamics of dengue infection, with a focus on the interrelated
impacts of climate, urbanization, and public health preparedness in Bangladesh. The approach
entails analyzing past viewpoints, changes in population, and factors that influence society,
while also evaluating government policies, ethical concerns, and initiatives sponsored by the
community. The review will try to discover effective techniques for dengue prevention and
control by examining successful community development initiatives and behaviour change
models.
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INTRODUCTION

Dengue is a significant public health concern in
numerous tropical and subtropical nations, especially
in industrial and semi-urban regions, which have
witnessed the majority of outbreaks.! An estimated
50 million dengue infections occur worldwide
annually and it is included among the top 10 global
health hazards by the World Health Organization
(WHO).? Bangladesh is located in the tropical and
subtropical regions, similar to other Southeast Asian
countries. Consequently, it has become an ideal
breeding ground for the dengue vector and the
subsequent rise in its spread.> Humans are among

the only known hosts for the dengue virus, which is
spread by the Aedes mosquito.? The prevalence of
dengue has experienced a substantial rise over the
past 35 years, with growing urbanization,
modernization, and global warming being widely
regarded as the primary drivers.* A number of factors,
including rapid urbanization, unchecked population
growth, failing waste management systems, and an
absence of effective vector control, contribute to the
occurrence and spread of dengue.> However, this
review paper aims to thoroughly examine the
dynamics of dengue infection, with a focus on the
interrelated impacts of climate, urbanization, and
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public health focusing on Bangladesh. The approach
entails analyzing past viewpoints, changes in
population, and factors that influence society, while
also evaluating government policies, ethical concerns,
and initiatives sponsored by the community. The
review will try to discover effective techniques for
dengue prevention and add to the debate on public
health improvement by examining successful
community development initiatives and behavior
change models.

HISTORICAL PERSPECTIVE OF DENGUE IN
BANGLADESH

In the 1780s, there was a dengue outbreak that was
recorded in North America, Africa, and Asia nearly
at the same time.® Dengue fever, formerly known as
‘Dacca fever’,” was initially documented in the 1960s
in Bangladesh (formerly East Pakistan). Until 1965,
there were only a few isolated reports of dengue cases
in Bangladesh, leading people to believe that the
country was free from the disease.8 However, it was
not until the 21st century that the disease became
epidemic and eventually endemic due to metropolitan
cycles and the establishment of the “domesticated”
insect vector Aedes aegypti.”1”

The earliest dengue outbreak in Bangladesh was
documented in 2000, with a total of 5551 cases and
93 fatalities registered.!! Afterwards, dengue has
established itself as a prevalent and recurring
occurrence in Bangladesh.! For instance, using data
from 200 inpatients, Islam et al. examined a dengue
epidemic that hit Bangladesh in 2002.12 Viral isolation
and molecular characterisation were among the
laboratory approaches used to confirm dengue cases.
Phylogenetic analysis of the eight Dengue Virus Type-
3 (DEN-3) strains found in the study showed that
they are closely related to isolates found in Thailand
in the 1990s. The results indicated that the circulating
DEN-3 viruses were most likely brought to
Bangladesh from nearby nations.'? This epidemic
brought to light the fact that dengue has been a major
issue in Bangladeshi public health since the year
2000. From 2000 to 2003, all four serotypes (DEN-1-
4) were identified in Dhaka metropolis, with a higher
incidence of the DEN-3 serotype.'® The incidence of
dengue decreased significantly in subsequent years,
reaching a minimum of 375 cases in 2014.
Nevertheless, in the year 2016, approximately 6100
instances of dengue have been documented in
Bangladesh.

The reemergence of DENV-3 was detected in 2017,
leading to a significant increase in dengue infections
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starting from the onset of the monsoon season in
2018.1> The number of newly reported dengue
infections surpassed 10,000 in 2018. In 2019, there
were 101,354 dengue cases and 164 dengue-related
deaths reported in Bangladesh, making it one of the
worst dengue epidemics in the country’s history.!
According to the Directorate General of Health
Services (DGHS) of Bangladesh, a total of 100,201
confirmed dengue cases got admitted into hospitals
in 2019 - 51,179 were reported in Dhaka city and
49,022 were reported in other parts of Bangladesh.
This indicated a tenfold surge in the number of
hospitalized cases compared to the most significant
outbreak prior to 2019.1% In 2020, Bangladesh
recorded a total of 1405 cases of dengue, with just
three deaths confirmed to be directly caused by
dengue.16 However, the number of dengue cases in
2021 was 28,429, with 105 deaths attributable to the
disease.! During the COVID-19 pandemic, concurrent
dengue and COVID-19 infections compounded and
heightened problems were observed in the healthcare
system due to unreadiness, inadequate facilities, and
insufficient funding. As a result, country’s greatest
death toll of 81 cases documented in 2022.17 Besides,
a disturbing spike in dengue incidence and deaths in
Bangladesh (110,224 cases of DENV infections and
528 deaths between January and August of 2023) was
reported, which was very different from previous
patterns; probable factors behind were the arrival of
a new strain of dengue virus (DENV-4) and the
delayed start of the rainy season.!” The situation was
further complicated by a concurrent outbreak reported
at the Rohingya refugee camps in Cox’s Bazar district
in 2022.18 Since then dengue cases and fatalities
reached a record-breaking high in the country, with
numbers still remain on an upward trajectory (as
shown in Fig. 1).

Dengue case or dengue-related death by year in Bangladesh
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Fig. 1. Dengue cases and deaths connected to dengue fever
reported in Bangladesh between 2008 and 2022 (Source:
Kayesh et al.)!
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SOCIODEMOGRAHIC TAPESTRY OF DENGUE
Dengue fever was found positively associated with
low socioeconomic position, low income, poor
education, ignorance about dengue, unemployment,
overcrowding in the home, substandard housing
(including inadequate sewage and garbage disposal),
and the kind of dwelling, as based on several
research.19-2¢ In addition, evidence showed that
during dengue epidemics, men were more likely to
get infected with the virus, while women were more
likely to experience severe cases of the disease.”
Another report on dengue in Bangladesh revealed
that 73.33% of cases were between 18 and 40 years,
affecting mostly young and economically active
people. Only 15.24% and 9.52% of cases were found
in the 41-60 years and <18 years age group
respectively. Patients >60 years had the lowest
percentage (1.90%). Dengue cases were similar across
age groups, although more men were infected,
suggesting a gender-related susceptibility. In
addition, urban areas had a higher infection rate
(54.35%) than rural areas.?

Case (n) in 2019
1011
| 1012-4814
I 4815 - 8359
I s360 - 11975
I 11976 - 63553

Case (n) in 2022
124 - 987
988 - 2068
I 2069 - 3232
I 3233 - 8563
I 8564 - 41893

Death (n) in 2022
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MAPPING THE GEOGRAPHICAL DISTRIBUTION
OFDENGUE

Urban regions of Bangladesh are prone to dengue
epidemics due to a combination of factors, including
a dense population, unplanned development, lack of
surveillance, and a lack of attention to dengue
prevention measures. This problem is further
worsened by climate change. As aresult of better trade
and communication, more people, including dengue
patients, are able to travel, increasing the nationwide
prevalence of dengue.'® In 2019, the Dhaka division
had the largest number of dengue cases, followed by
the Khulna, Chattogram, Barishal, Rajshahi,
Mymensingh, Rangpur, and Sylhet division. The
Dhaka Division had the largest number of dengue
cases in 2022, followed by Chattogram, Khulna,
Barishal, Rajshahi, Mymensingh, Rangpur, and
Sylhet. This indicates that the Dhaka Division,
especially Dhaka city, was the epicentre of the
outbreak! (as shown in Fig. 2).

g ¥ x "
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® 13-63
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Fig. 2: Dengue infection and fatalities associated with dengue documented in various regions of Bangladesh in the years

2019 and 2022 (Source: Kayesh et al. !
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DENGUE SEROTYPE DYNAMICS AND
DISEASE PATTERN

The four different serotypes of dengue fever (DENV-1
through DENV-4) are all found in tropical and
subtropical areas worldwide.?”-?8 The 2000 outbreak
in Bangladesh saw the presence of all four serotypes
of the dengue virus, with DEN-3 being the most
prevalent.?8 In order to identify the dengue virus
serotypes that were circulating, Another study, done
between 2013 and 2016, showed that Dhaka
contained both DEN2 and DEN1, while Chittagong
and Khulna exhibited a predominance of DEN2. 2014
marked the expansion of DEN1 outside of Dhaka.
Both DEN1 and DEN2 were circulating in 2015;
however, by 2016, DEN2 had taken over as the most
common strain in all three cities.!®> However, DEN-1
and 2 were the most common strain in the outbreaks
between 2013 and 2016, whereas DEN-3 has isolated
the outbreaks prior to 2002.1528-30Tn 2017, the DEN-3
was observed to reappear, and in the recent past,
DEN-3 and DEN-4 were more frequently observed.3
The most common symptoms of dengue fever during
the initial outbreak in 2000 were fever (100%),
headache (91%), and joint pain (85%). In 2019, the
dengue epidemic that was the worst occurred in
Bangladesh. In addition to fever, gastrointestinal
symptoms, particularly nausea and vomiting (69.2%
of cases) and abdominal pain (84.6 %), were the most
common presentation.!>131530 [n addition, around
25% of individuals in the 2019 outbreak had
hypotension, which is a symptom of plasma leakage
and imminent shock. However, a research that tracked
paediatric patients from 2006 to 2008 found that shock
symptoms were present injust 11% of events.3! Hence,
it is clear that dengue is likely experiencing an
epidemiological change in Bangladesh, with a focus
on more severe cases (dengue shock syndrome rather
than dengue haemorrahic fever). This shift may have
been prompted by the recent comeback of the DEN V-
3 serotype.'¥1530In addition, A major public health
concern for Bangladesh could arise from secondary
infections caused by the resurgence of the DENV-4
serotype, which has been absent for over 20 years.!3

SEASONAL VARIATION, CLIMATE CHANGE
AND URBANIZATION

The Aedes mosquito is a vector that is affected by
climate change; spread of dengue in tropical and
subtropical regions typically displays a seasonal
pattern. This pattern is a result of the impact of climate
on the disease’s propagation cycle.>233 Moreover,
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changes in average temperature and temperature
fluctuations have a significant impact on the viability
and population growth of the Aedes mosquito. They
thrive during the day and are most effective in
transmitting dengue fever when the diurnal
temperature range (DTR) is near zero, which is around
29.3°C.213* Because Aedes mosquitoes prefer to lay
their eggs in man-made containers, which are more
abundant in urban environments, rainfall and human
population density are also relevant factors.3>3¢ All
of these are true for Bangladesh being situated in the
South-East Asia region. Data showed a strong
correlation between monthly humidity and dengue
incidence, with the strongest impacts shown two
months after the fact. Based on the study’s projections,
a significant increase in dengue incidence by 2100
could be caused by a rise in global temperatures.3®
Evidence on the influence of climate change through
assessing vectorial capacity (VC) of Aedes aegypti
mosquitoes under several climate scenarios
demonstrated that despite a projected drop in yearly
VC by the end of the century, the risk of possible
dengue epidemic transmission remains high in all
regions. The decrease in VC obscures notable
fluctuations in monthly VC indicating a possible
elongation of the dengue season throughout the entire
year.3* Evidence also showed that rising and
fluctuating temperatures, uncontrolled and fast
urbanisation, a high rate of population growth, and
Bangladesh’s weak medical infrastructure all
contribute to the intensity and frequency of dengue
outbreaks in the last couple of decades.!021,30,34,3637

Such risks of further outbreaks highlight the necessity
of flexible public health planning, as climate change
modifies the timing and geographical distribution of
dengue risk in Bangladesh. This calls for the
implementation of enhanced monitoring and control
strategies to minimise the impact of future outbreaks.

HEALTH BELIEF MODEL FOR DENGUE
PREVENTION

The influence of information, values, and practices
on dengue prevention and control is clearly apparent.
The Health Belief Model (HBM) is widely utilized
and consists of several key components: risk
susceptibility, risk severity, benefits to action, barriers
to action, self-efficacy, and cues to action.*® Regarding
dengue, the Health Belief Model (HBM) offers a
framework for comprehending how to efficiently
organize communications and impact behavioural



MuMC Journal

Individual perceptions

Modifying factors
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Likelihood of action

Perceived susceptibility to
disease X'

Demographic variables
(e.g. age, sex, race, ethnicity)

Sociopsychological variables
(e.g. personality, social class, peer
and reference group pressure)

Structural variables
(Knowledge about the disease,
prior contact with the disease)

Perceived benefits of
preventive action

minus

Y

Perceived barriers to
preventive action

Perceived seriousness

Y

(severity) of disease 'X'

A4

Perceived threat of disease 'X' > recommended preventive

Likelihood of taking

health action

Cues to Action

friend

Mass media campaign
Advice from others
Reminder postcard from
physician or dentist

lliness of family member or

Newspaper or magazine article

Fig. 3: Health Belief Model (Source: Roden)*0

modification.?® The HBM framework emphasises the
necessity for focused interventions by highlighting a
variety of beliefs. The HBM is supported by the
positive association between knowledge/practices
and attitude/practices, which suggests that raising
awareness has a beneficial effect on preventative
behaviours. Itis imperative to tackle information gaps
and psychological obstacles in order to customise
Dengue prevention tactics and encourage a more all-
encompassing community reaction.3%4?

Since there is no vaccine for dengue fever is available
in Bangladesh, adopting healthy habits such as
acquiring accurate knowledge, maintaining a
positive mindset, and consistently following safe
practices can contribute to the elimination of dengue
fever. 24!

INTERVENTION AND STRATEGIES

The mitigation of dengue issues in Bangladesh
involves a synergistic approach that combines
governmental endeavors with collaborative strategies.

Moreover, possible measures to be implemented
consist of implementing statewide event-based
dengue surveillance coupled with environmental
management, conducting research on ecological,
environmental, and entomological markers of
infection, and creating geospatial and risk mapping
to identify sensitive areas.*! Unfortunately, even
though dengue research is making great strides
globally, it remains a significant challenge to provide
effective treatment and prevention alternatives,
making dengue management and prevention a
pressing issue in Bangladesh today.’

Dengue outbreak prevention continues to rely
primarily on vector control.! In Bangladesh, the city
corporations/municipalities are in charge of
mosquito management as part of its current vector-
control mission. The main component of the
programme is the use of insecticidal chemicals to kill
adult mosquitoes. This is particularly important
during the months of August and September, when
hospitals often see a high number of dengue cases.**
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4 Despite the implementation of vector control
measures in the past decades, namely targeting
mosquitoes and their breeding grounds, dengue
remains a significant public health issue in
Bangladesh. This might be due to a confluence of
circumstances, such as the availability of vulnerable
human hosts during the start of transmission seasons
and favourable weather conditions (rainfall that
coincides with higher temperatures). Base on
previous evidence, it is recommended that the vector-
control programmes need to be initiated in the month
of April.* Nevertheless, it is believed that a mix of
vector control schemes yields better results than any
one method alone.*? According to World Health
Organization (WHO), a continuous engagement of
the community is crucial in order to significantly
enhance vector control endeavours.?Several evidence
suggested that dengue cases may be significantly
reduced with the implementation of community-
based environmental management strategies, such
as water container covers and house screening.*>40

Effective dengue prevention and control can be
accomplished through the use of appropriate
preventative measures, including the utilisation of
mosquito nets, repellent spray, and mosquito coils;
elimination of stagnant water; and avoidance of the
accumulation of rubbish in and around residences to
deter mosquito reproduction. In addition, community
surveillance and enhance awareness impact
significantly in prevention and control of dengue
related morbidity and mortality in the community. It
affects people’s understanding of dengue, their
perception of its severity and susceptibility, as well
as their habits and beliefs.414748

Finally, we recommend that emphasizing health
education on dengue should be a priority for dengue
management programmes focusing on healthy living,
vector control, importance of early diagnosis and
treatment and those will be run by local government
and non-government organizations (NGOs) both in
rural and urban densely-populated areas.

CONCLUSION

Our analysis of dengue related issues in Bangladesh
uncovers a complex public health problem that
requires a thorough and subtle strategy.
Comprehending the development of healthcare
systems and interventions is crucial, as emphasized
by the historical perspectives and models of public
health. Demographic views provide insights into
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changes in population size and disease trends,
highlighting the importance of implementing focused
measures for protection and screening. Anin-depth
analysis of the values that shape policy making is
required in order to address the ethical and ideological
aspects of public health. Community development
techniques and engagement tactics are seen as
essential instruments, highlighting the significance
of community involvement in enhancing health.
Looking ahead, it is crucial to improve public health
in response to the difficulties posed by dengue.
Suggested measures involve enhancing community-
based initiatives, incorporating behavioral change
models into public health interventions, and
promoting interdisciplinary collaboration.
Furthermore, allocating resources towards
conducting research to comprehend the specific
circumstances of the region and applying enduring
strategies can greatly enhance efforts to prevent and
manage dengue in Bangladesh. By prioritizing these
principles, organizations may work together to build
a strong public health framework that is better
equipped to handle Dengue problems and enhance
the well-being of the community.
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Teaching Procedural Skills in Clinical Education
Using Gagné’s Instructional Design Model
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ABSTRACT

Competence in teaching procedural skills is required for faculty in all clinical specialties of a
medical college. There exist several long-standing and widely accepted theories on psychomotor
skill acquisition, which favour graduated learning and sequential teaching approach; Gagné’s
instructional design model is one of them. Gagné’s instructional design model is based on the
idea that learning is a process that involves the acquisition of knowledge and skills through a
series of steps. Teaching procedural skills is crucial in medical education and evidence showed
that Gagné’s model delineates a sequence of specific instructional events that correlate with
crucial conditions of learning, providing a framework that is able to maximally enhance the
learning process, improve session flow and ensure that objectives are comprehensively
addressed. This review paper aims to see how and to what extent Gagné’s instructional
design model supports teaching procedural skills to medical students.

Keywords: Gagné’s instructional design model, clinical education, medical education,
procedural skills, teaching and learning.
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INTRODUCTION

In a resource-poor setting like Bangladesh, medical
education often suffers from lack of rigorous and
appropriate instructional designs;!"> however, in
recent years situation has fortunately improved, and
medical educators now have access to much higher
quality medical education research through online
resources to guide development of medical curriculum
and instructional methods.?3

Competence in teaching procedural skills is required
for faculty in all clinical specialties of all medical
colleges in Bangladesh. For our involvement in
undergraduate medical education, all faculty members
are likely be involved in teaching procedures to novice
learners at some point, with the goal of having the
learner achieve graduated independence and technical
competence in different skill sets.! Teaching
procedural skills to novices is complex because it

requires not only teaching new cognitive tasks but
motor skills as well. These newly found psychomotor
or procedural skills must be retained so that physicians
can access them at the bedside of the patients sometimes
years after they were initially taught.*® There exist
several long-standing and widely accepted theories
on psychomotor or procedural skill acquisition, which
favour a graduated learning and sequential teaching
approach;®” Gagné’s instructional design model is
one of them.

Gagné’s instructional design model is based on the
idea that learning is a process that involves the
acquisition of knowledge and skills through a series
of steps. The conditions of learning, which were first
postulated by Gagné in 1965 and elaborated upon
in his later works done in 1985.” Gagné’s nine events
of instruction is a component of his ‘Conditions of
Learning Theory” (Fig. 1).
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Fig. 1. Conditions of Learning (Based on Gagné, 1965)8

In this theory, he outlines nine specific steps that
instructional designers should use when designing
aprogram of instruction.’ They are as follows: 1) gain
attention: capture the learner’s interest and motivate
them to engage with the content; 2) inform learners of
objectives: clearly state the goals and outcomes of the
learning experience; 3) stimulate recall of prior
learning: activate the learner’s existing knowledge
and build upon it. 4) present the content: deliver the
information in a clear and organized manner; 5)

provide learning guidance: offer support and
guidance to help learners navigate the material; 6)
elicit performance: encourage learners to practice and
apply their knowledge and skills; 7) provide feedback:
offer constructive feedback to help learners improve
their performance; 8) assess performance: evaluate
the learner’s progress and mastery of the content; and
9) enhance retention and transfer: help learners
transfer their knowledge and skills to real-world
situations (Fig. 2).

-
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« Stimulating Recall of prior Learning
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Instruction
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* Presenting the contents

* Provide learning guidance
« Eliciting performance
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.

* Assessing Performance
» Enhancing retention and transfer

oy

Fig. 2. Nine Elements of Learning (Based on Gagné, 1985)°
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The steps or strategies require the instructional
designer to address the possible conditions that
would affect the learners” ability to understand and
process new and prior knowledge. His theory is based
on information processing models that focus on the
cognitive events that happen when learners are
presented with a stimulus.” Gagné’s theory is used
in the instructional technology field largely because
of the theories ability to be adapted for all types of
learning environments and learning modalities.
Gagné’s theory draws from both the behaviorist and
cognitivism models of learning.”!%11 According to
Gagné’s theory the five kinds of learned capabilities
are: intellectual skills, cognitive strategies, verbal
information, attitudes, and motor skills.?12

As medical educators, it is imperative that we use
teaching techniques founded on evidence based
medical education research as far as possible.
Ineffective instruction risks producing poorly
performing physicians in an era of increased
accountability, with potentially harmful and costly
consequences.!® Teaching procedural skills is crucial
in medical education and evidence showed that
Gagne’s model delineates a sequence of specific
instructional events that correlate with crucial
conditions of learning, providing a framework that is
able to maximally enhance the learning process,
improve session flow and ensure objectives are
comprehensively addressed.*>71415 Therefore, this
paper aims to see how and to what extent Gagné’s
instructional design model supports teaching
procedural skills to medical students.

METHODS

The literature search was conducted using ‘Google
Scholar” and “PubMed” and consisted of the search
terms - “procedural skills,” procedure skills,”
“procedural skills training,” “procedure skills
teaching,” “clinical skills,” “skills training,”
“undergraduate medical education,” and “medical
education.” References were searched for additional
articles. From those articles, we went through the
abstracts and searched specifically for the papers that
used “Gagné’s instructional design model” in
teaching “procedural skills.” Non-medical articles
were not excluded because we did not want to
eliminate articles pertaining to coaching or deliberate
practice that are pertinent to skills acquisition. We
sought additional papers, even books on teaching
methodology guidelines, if available. However, non

”oou
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English articles/ papers were excluded. After primary
sorting and reading the abstracts, only relevant
papers were downloaded, and we did try to do an
extensive review of those downloaded papers. After
meticulous scrutiny, a total of 26 articles were finally
selected and utilized to perform this review.

RESULTS

The selected 26 articles were sorted and found diverse
in terms of teaching different clinical procedures.
However, using Gagné’s instructional design model
to teach medical procedures, the papers’ discussions
were on Gagné’s theory of instructional design,
developing lesson plan, describing learning outcome,
constructing, and tailoring the instructional events
necessary to achieve this outcome. This model has
been used to develop instructional plans to teach a
variety of procedural and communication skills,
which were also discussed by some of those papers.
Conventionally, as we have observed, Gagné’s theory
of instructional design has five learning outcomes
and nine events of instruction.”1?

DISCUSSION

Essential to Gagné’s ideas of instruction are what he
calls “conditions of learning”: internal conditions
deal with what the learner knows prior to the
instruction, external conditions deal with the stimuli
that are presented to the learner, e.g., instructions
provided by the teacher.”®

Using Gagné’s model to teach psychomotor skills,
several evidence revealed the same general approach
and structure outlined herein which can be applied
to multiple clinical skills across specialties. For
example, Belfield showed how to teach chest x-ray
interpretation,!® while Buscombe used the example
of teaching bone marrow aspiration.'* The research
explored and found that proposed activities, hints
and tips, as included in the model, allowed educators
to develop engaging lesson plans that systematically
address key learning events in an ordered and
evidenced manner”-1114-24 This model enables
educators to design teaching plan with reliable
checklists or rating scales to assure competence in
the procedure as checklists assure that learning
objectives are met and procedures are taught in a
stepwise fashion, while rating scales allow for
assessment of procedural skills acquisition;”11/14-24
however, they are not “as granular as checklists”.>
This framework has provision for positive constructive
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feedback and suggestions for improvement to the
learners, which ultimately helps them with the
opportunities for focused and repetitive practice.” 1114
24 The whole process provides a psychologically safe
environment for learners.2021,:23-25

Gagné’s model follows a systematic instructional
design process while ensuring flexibility to adjust
according to specific situations in training. In fact,
this is one of the most widely used instructional
design models due to its suitability for online
training.??” This can be integrated in simulation
based medical teaching as well.'3-2 However, the use
of a dedicated clinical skills lab for such sessions
allows a more structured and comprehensive teaching
plan, and more conducive learning environment
compared to that of done in the ward or outpatient
department of the hospital or any outpatient
clinic.’31921 Gagne’s instructional design does not
only provide a platform for lecture-based lessons but
can also be expanded to accommodate lesson
planning for a wide range of skills, such as practical,
communication, and interpersonal skills.?0-2123,26
Another important observation is that this model
avoids the common pitfall of teaching procedures as
isolated entities, with procedural understanding
instead embedded in real-life application and
relevance, which is very essential for clinical
education.”1%18 Moreover, evidence suggests that
students specifically reported feeling enabled not only
to perform the procedure but also to firmly understand
indications and the interpretation of basic results,
with this positively generating increased learner
enthusiasm.”1%2 Thereby, it creates opportunities for
co-creation of learning objectives, as well as

Volume 9, No. 1, January 2026

model of teaching, the transfer of knowledge
constitutes applying their skills in a clinical setting,
while initially being supervised. The session can be
closed by reviewing the key points, answering the
questions, and asking for learners’ feedback.”?>26
This type of teaching strategy has great value to the
trainees, it provided them with the opportunity to
interact with other participants and learning from
their previous experiences.!*?> Overall, it enhances
aids grater learner participation and
collaboration.!>23

Gagné’s instructional design model is a valuable tool
for teaching procedural skills in clinical education.
By incorporating the nine events of instruction into
lesson planning and delivery, educators can create
effective and engaging learning experiences that
promote skill acquisition and mastery.”1%1626 For
students, they move their abilities into clinical
practices when they are out for their clinical
practicum or residency training as well as further
individual practice.!¥!® However, in designing a
session based on Gagne’s model, several factors need
to be considered. Including the nature of objectives,
setting, time, available resources, institutional
constraints, content, number of learners, their
characteristics and their preferences.”?>26-31 For
example, many studies applied this strategy and
support its suitability only in small group
teaching.”15192223 Table-I shows how Gagné’s
events of instruction and internal cognitive processes
work. However, the events do not always occur in
this exact order'>262% and not all events must be
present for learning to occur, as their purpose is to
stimulate internal cognitive processes, not replace

assessment procedure/rubrics.”182¢ Besides, in this ~ them.1>26,28-30
Table-1: Gagné’s events of instruction and internal cognitive processes®®
Instructional Event Cognitive Process
1. Gain attention Reception of pattern of neural impulses
2. Explain objectives Activating the process of executive control
3. Stimulate recall Retrieval of prior learning to working memory
4. Present content Emphasizing features for selective perception
5. Provide guidance Semantic encoding; cues for retrieval
6. Elicit performance Activating response organization
7. Provide feedback Establishing reinforcement
8. Assess performance Activating retrieval; making reinforcement possible
9. Enhance retention Providing cues and strategies for retrieval

(0]
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In practice, one of the challenges identified is that
there is no evidence of applying this model in large
group teaching.?®-3! Small group teaching may not be
feasible where there are fewer qualified faculty staff
able to teach following this specialized model.1726-28-
31 Another challenge is experimenting such model in
low-resource settings like Bangladesh, which is often
difficult in terms of money and manpower. The cost
of consumables and related equipment for such
training and practice may create a huge financial
burden for many medical colleges in the country.?
Besides, our medical teachers do not have proper
training, they also lack time®3? and proper
institutional guidelines**! and most of them stick to
traditional ‘teacher-centric’ instructional methods.3!

CONCLUSION

Gagné’s model is based on how humans process
information; his principles refer to actions from both
teachers and learners during the teaching process. In
Gagné’s theory of instructional design, the developer
of the lesson plan must first pin down the type of
outcome to be achieved; only after that should
instructional events be tailored to achieve this
outcome. Gagné’s instructional design model can be
effectively applied in clinical education to teach
procedural skills to students. By following the nine
events of instruction, educators can create engaging
and interactive learning experiences that promote
skill acquisition as well as retention. Besides, when
needed, for online learning, those nine events of
instruction can also be operationalized in both
synchronous and asynchronously in medical
teaching and learning.
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Case Report

Hangman’s Fracture — A Case Report and Review of
Literature

Alam MS!, Haroon K2

ABSTRACT

Hangman'’s fractures are bilateral fractures of the C2 pars interarticularis produced during
hyperextension injuries. C2 fractures are the most common form of cervical spine injury. A
patient was admitted with the complaints of weakness of the left upper and lower limb following
a road traffic accident. His face was spared. CT scan of the cervical spine showed bilateral pars
fracture with a broken fragment. He was treated by anterior cervical fusion with tricortical
bone graft and fixation between C2 and C3 with plate and screws, in the third day following
trauma. The patient had immediate improvement following surgery. His weakness completely
recovered and he came to follow up after one month walking without support. The anterior
approach to the Hangman’s fracture is a very effective and easy procedure. Autologous
tricortical bone graft gives strength as well as good fusion to the spinal column. However,
careful patient selection is necessary for this. The outcome is very much rewarding to the
patient.

Keywords: Hangman'’s fracture, anterior approach, C2 body fracture, Goel’s classification
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INTRODUCTION

Hangman'’s fractures are bilateral fractures of the C2
pars interarticularis produced during hyperextension
injuries.! C2 fractures are the most common form of
cervical spine injury. C2 fractures can be roughly
divided into three categories: fractures of the dens,
Hangman’s fracture involving both pedicles, and
atypical fractures.? In 1965, Schneider et al. coined
the term “Hangman’s fracture’, which is the second
most common fracture of the second cervical
vertebra.l"34 It accounts for 4%-7% of spinal fractures
and about 1/5 of cervical vertebral fractures.’?
Hangman’s fracture occurs most commonly due to
anatomical features, mechanical susceptibility,
embryological attributes etc.*> Hangman fracture is
classified according to Levine & Edwards (Table-I,
Fig. 1). It is widely and mostly used classification.*

However, a new classification system was presented
by Goel et al. (Table-II), taking into account the atlanto-
axial instability.

Table-I: Hangman's fracture classification by Levine
& Edwards (1985)°

Type Description

Typel <3 mm displacement, no angulation

Typell >3 mm displacement, significant
angulation

TypelIA  The most striking modification,
significant angulation without
translation due to hinging of the anterior
longitudinal ligament (ALL)

Typelll Angulated anterior fragment with facet

joint dislocation
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Type Il

Fig. 1: Hangman's fracture classification by Levine & Edwards (1985)°

Table-II: Classification of hangman’s fracture by
Goel et al. (2022)”

Type Description

Typel No atlantoaxial or C2-3 instability

Type2 Presence of C2-3 instability and no
atlantoaxial instability

Type3 Presence of atlantoaxial instability and
no C2-3 instability

Type 4 Presence of both atlantoaxial and C2-3

instability

Other classification of Hangman'’s fracture include
Williams, Seljeskog & Chou, Pepin & Hawkin, Francis
& Fielding, Effendietal., Levine & Rhyne.8 Li, Zhong
& Wang described another classification for atypical
Hangman fractures.’

The mechanism of injury are usually four types: motor
vehicle accident, falling from a height, falling on a
flat surface (or falling over), and others (such as strike
by heavy objects or unknown cause and mechanism
of the injury).% The site of injury in the C2 can occur at
any part, but mostly in the facet joints followed by
bony fracture. Anterior element injury is more than
middle or posterior element injury.!” There are two
types surgery preferred for Hangman’s fracture: either
the anterior cervical discectomy and fusion between
C2-C3 or the posterior cervical fixation and fusion
can be done in these patients. However, the procedure
depends on the type of injury and stability of the
fracture 31! If necessary combined procedure (i.e., both
anterior and posterior approach) can be done.* Here,
we describe a case of Hangman’s fracture type IIA
admitted under our care. It was unstable and with a
bony fragment. In this patient, anterior cervical
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decompression and fixation was done between C2
and C3.

CASE REPORT

A 45-year old non-diabetic, non hypertensive male
patient was admitted under our care following a motor
vehicle accident. He was well alert and oriented
without any signs of cerebral concussion. He had
neck pain, weakness of the left upper limb and lower
limb. His weakness was more at the grip of the right
hand, and flexion of the elbow joint. He had weakness
of the flexion of the hip and flexion of the knee. The
muscle power was 4/5 in the rt. upper limb and 4/5
in the right lower limb. His x-ray of cervical spine
showed forward displacement of the C2 over the C3.
in the lateral view there was also a fracture fragment
behind the body of the C 2 (Fig. 2). CT scan of cervical
spine showed displacement of the C2 over the C3,
fracture fragment behind the body of C2, bilateral pars

Fig. 2: Preoperative x-ray of cervical spine showing
fracture of the posterior part of C2 vertebral body
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inter articularis fracture of C2 (Fig. 3), while MRI of
cervical spine showed displacement of C2 over the
C3 and compression of the dural tube on the left side
(Fig. 4).

He was prepared for operation. He was positioned
supine on the operating table with head slightly
extended and in the midline. A skin crease incision
was given. The C2-C3 was reached in the anterior
approach. Discectomy of C2/C3 was done. There was
fracture fragment in the posterior aspect of the body
of the C2 vertebra. This was also removed. The dural
tube became free. Then a tricortical bone graft, taken

Volume 9, No. 1, January 2026

from the right iliac crest was placed in the C2/C3
space. C2-C3 was fixed with titanium plate and
screws (Fig. 5). Wound was closed in layers. The
patient was reversed after surgery. Then he was
shifted to recovery ward, from there he was shifted to
general ward. On the next day the patient said that
he was feeling more power on his left side. He was
released on the fourth post operative day. Before
discharge the patient had regained full power of both
upper and lower limb muscles. His post operative x-
ray showed a good alignment and good fixation (Fig.
6). The patient improved rapidly without any notable
complication.

Fig. 5: Peroperative x-ray of cervical spine
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Fig. 6: Postoperative x-ray of cervical spine

DISCUSSION

Some of the authors follow the Roy-Camille criteria,
which are similar to those developed by White and
Panjabi, are reliable in the selection of patients for
surgical treatment.'? Depending on the site of fracture
surgical approach can be modified. Therefore, a
surgeon has to be accustomed with both anterior and
posterior approaches. A high cervical extra-
pharyngeal approach in all 12 patients, cervical
discectomy, and autologous bone fusion of C2-C3
with a titanium plate were performed by Rajadurai et
al. they also followed them up to one year and the
result was good.? In our patient we have used
tricortical autologous bone graft and anterior
approach. Prost et al. reported anterior approach in
four patients and posterior approach in seven patients
with excellent outcome.? Khan et al. also reported
posterior fixation of the C2 and C3 for Hangman’s
fracture.’> Mahmoud et al. compiled the
complications of anterior approach. These were
surgical site infections, local hematoma, voice
alterations, donor site pain, dysphagia and transient
cerebral ataxia.l However, we observed none of those
complications in our patient.

The most common cause of neurological deficit in
hangman’s fracture presents clinically as an
incomplete neurological impairment.'* It may be due
to the translation or angulation of C2/3 or the bony
fracture fragment compressing the dural tube. Our
patient had presented with left sided hemiparesis,
which had improved after the surgery. The muscle
power of upper and lower limb before surgery was
3/5 and after surgery was 5/5.

Effendi type 1 fractures are usually considered stable
and type 3 fractures are considered unstable, but there
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is no consensus regarding the stability of type 2 or
type 2a fractures.’ Our patient had a fracture of the
C2vertebral body and the fracture fragment displaced
posteriorly, resulting in compression of the dural tube.
Therefore, surgery was undertaken to decompress the
dural layer and fusion by tricortical bone graft.
Following this, it was fixed with plate and screw
between C2 and C3. The result was very good and the
patient rapidly improved.

CONCLUSION

The anterior approach to the Hangman’s fracture is a
very effective and easy procedure. Autologous
tricortical bone graft gives strength as well as good
fusion to the spinal column. However, careful patient
selection is necessary for this. The outcome is very
much rewarding to the patient.
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Case Report

Acute Kidney Injury Due to Anti-Tuberculosis
Drugs: How Much Are We Aware of It?

Kaiser AM1, Islam RN?, Jalil ME3, Morshed ASM*

ABSTRACT

The global scenario of tuberculosis (TB) infection varies from one country to another; according
to the World Health Organization (WHO), Bangladesh is one of the world’s 30 high TB
burden countries and near about 73,000 people die annually due to tuberculosis. Several
drugs are used in Category-1 and Category-2 regimen for TB treatment. Despite several side
effects of these drugs, we have to use them invariably following the WHO guideline in our
country. Although isoniazid and ethambutol have been associated with acute kidney injury
(AKI), recent evidence showed that rifampin is the most common anti-TB drug responsible
for AKI. Rifampicin toxicity may appear at both the initial administration and readministration.
A 50-year old male pulmonary TB patient developed severe renal impairment after taking
Category-1 anti-TB drugs. When severe renal impairment developed, anti-TB therapy was
stopped and five sessions of hemodialysis were given. When renal function came back to
normal, treatment was resumed with oral ethambutol and levofloxacin in full dose (excluding
rifampicin). Later, oral isoniazid was added with low dose and increased dose was given based
on monitoring of renal function. Even after adding injection streptomycin no deterioration of
renal function was observed. We herein report this rare case and review of literature for

academic interest and creating more awareness among the physicians.

Keywords: Acute kidney injury, anti-tuberculosis drugs, pulmonary TB
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INTRODUCTION

Tuberculosis (TB) is a communicable disease affecting
one-third of the global population. According to the
World Health Organization (WHO), most people who
developed TB in 2019 were in the South-East Asia
region (44%).! Bangladesh is one of the world’s 30
high TB burden countries and near about 73,000
people die annually due to tuberculosis.! Prompt anti-
tuberculosis treatment remains the most important
and effective intervention for controlling spread, but
adverse events from first-line anti-TB drugs are not
uncommon.!?Several drugs are used in Category-1
and Category-2 regimen for TB treatment. Despite
several side effects of these drugs, we have to use
them invariably following the WHO guideline in our

country. Acute kidney injury (AKI) is arare and severe
complication that can interrupt treatment and cause
permanent kidney damage.3 Although isoniazid and
ethambutol have been associated with AKI,%#1in recent
years, evidence showed that rifampin is the most
common anti-TB drug responsible for AKI.5-10
Reviewing literature of rifampin-induced AKI, the
mean age of reported cases was around 40-45 years
and the recovery rate ranged between 40% and 96%.>
10 However, the incidence to rifampin-induced AKI
is uncertain because the definitions of AKI used in
previous studies had much variations.? Recently, a
male TB patient was admitted in a tertiary level
specialized hospital in Dhaka, Bangladesh with acute
kidney injury due to anti-tuberculosis drugs.
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CASE SUMMARY

A 50-year-old man hailing from a sub-urban area with
a history of receiving five sessions of hemodialysis
following severe renal impairment was admitted to
the Gonoshasthaya Nagar Hospital, Dhaka,
Bangladesh, in the beginning of 2024. He stated that
he was diagnosed with pulmonary TB in 2011, and
he received category-1 anti-TB therapy for 6 months
and got recovery. However, he was diagnosed once
again in the end of 2023 and started category-1 anti-
TB therapy. After a week of treatment, he suddenly
developed severe nausea and vomiting. He got
admitted in a local hospital; he had severe renal
impairment with serum creatinine 13.30 mg/dL at
that time. Then he was referred to a private clinic
where anti-TB therapy was stopped and five sessions
of hemodialysis given. After that he was shifted to
this hospital for better management. After admission,
he was clinically improved and urine output was
adequate. On investigation, his serum creatinine was
6.5mg/dL, while blood urea was 90mg/dL and urine
analysis revealed no abnormalities. Moreover, serum
electrolytes and sonography of the urinary system
revealed no abnormalities. To find out the cause of
renal impairment, patient’s history and pathological
investigations done earlier were revisited (including
urine analysis, sonography of urinary system, serum
HBsAg, Anti-HCV, C-ANCA, P-ANCA, ANA, and
chest x-ray P/ A view). However, no abnormalities
were detected except in the chest x-ray, which revealed
a cavitary lesion in the upper zone of the right lung. It
was assumed that the AKI was due to ingestion of
anti-TB drugs. After few days, hemodialysis was
stopped and the patient was managed conservatively
with close monitoring. After a week, his condition
further improved with adequate urine output and
investigations revealed serum creatinine 4.19 mg/
dL and blood urea 80 mg/dL. The patient was
discharged from the hospital. After one and a half
month, his condition further improved and serum
creatinine came back to the baseline (1.27 mg/dL).
He was advised for further investigations, e.g.,
sputum for acid-fast bacilli (AFB) and Gene Xpert;
both reports were suggestive of active TB infection.
Chest radiograph also revealed the same cavitary
lesion in the lung. Then alternate regimen of anti-TB
medication was prescribed, i.e., with oral ethambutol
400 mg 3 tablets daily, levofloxacin 500 mg once daily
(for 2 months) and later added with oral isoniazid
300 mg V4 tablet for 2 days, then Y2 tablet another 2

Volume 9, No. 1, January 2026

days, followed by 1 tablet once daily. After one month
of regular treatment, there was mild clinical
improvement; however, chest x-ray still showed that
cavitary lesion of the lung. Then intramuscular
injection of streptomycin 1 gm daily was added for 2
months along with previous drugs. After 2 months,
patient’s chest x-ray showed significant change by
healing of the cavitary lesion. Then injection
streptomycin was withdrawn from the list and
continued with oral ethambutol and isoniazide. After
6 months of complete anti-TB treatment, his serum
creatinine was found 1.06 mg/dL and chest x-ray
showed few fibrotic areas. The patient was advised
to continue anti-TB therapy for another 3 months.
During our treatment with alternate anti-TB regimen,
patient’s renal function was stable and serum
creatinine level was around 1.10 mg/dL.

DISCUSSION

Acute kidney injury (AKI) is usually a rare
complication in patients on anti-TB therapy.!
However, several reports addressed this rare event
and most revealed rifampicin as the most common
responsible drug.®>1? The mechanism of rifampicin-
induced AKI is not well established. Evidence
suggests that it is either a type II or type III
hypersensitivity reaction induced by rifampicin
antigens in which anti-rifampicin antibodies form
immune complexes that are deposited in renal vessels,
the glomerular endothelium, and the interstitial area.
These reactions cause two different pathologic
changes in the kidneys. The deposition of immune
complexes in the vessels causes vascular constriction
and tubular ischemia, leading to acute tubular
necrosis, Whereas the deposition of immune
complexes in the interstitial area leads to acute
interstitial nephritis.>®11 Renal biopsies may reveal
either tubulo-interstitial or glomerular lesions.
Oedema resulting from proteinuria is also relatively
common.819111n our case, the cause of AKI was not
confirmed because renal biopsy was not performed.
However, the results of previous studies suggest that
even without histology studies, the diagnosis of
rifampin-induced AKI can be made based on the
typical time course and by excluding other etiologies.?
In this case, after one week of taking anti-TB therapy,
the patient developed severe renal impairment. To
exclude other cause and previous renal impairment,
we tried our best to be informed about patient’s
demographic, family and clinical history
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meticulously and did all relevant investigations.
Since rifampicin is commonly associated with AKI,
we started alternate regimen of anti-TB therapy by
excluding rifampicin. Firstly, ethambutol and
levofloxacin were started in full doses, then isoniazid
was added with low dose and the dose was increased
based on monitoring of renal function. Even after
adding injection streptomycin no deterioration of
renal function was observed. Rifampicin toxicity may
appear at both the initial administration and
readministration. However, with treatment, the
clinical course of rifampicin-induced acute kidney
injury is considered favourable in most patients.!%!!
We herein report this rare case and review of literature
for academic interest and creating more awareness
among the physicians.
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Case Report

Mucinous Adenocarcinoma of the Colon Presenting
as a Psoas Abscess and Enterocutaneous Fistula: A

Diagnostic Challenge

Masih N1, Rahman MM?2, Noor M3, Alam MS#, Gaffar A5

ABSTRACT

Mucinous adenocarcinoma, also termed colloid carcinoma, represents a histological variant of
colorectal cancer defined by extensive extracellular mucin production. It occurs slightly more
often in females and tends to arise in the proximal colon. This uncommon malignancy may
manifest with nonspecific or atypical clinical signs. We describe the case of a 37-year-old man,
who presented with recurrent right-sided psoas abscesses and a discharging sinus, later
complicated by the development of an enterocutaneous fistula. The definitive diagnosis of
mucinous adenocarcinoma was established only after histopathological evaluation of the resected
specimen. This case report emphasizes the diagnostic difficulty of atypical presentations of
mucinous adenocarcinoma and underscores the need to consider an underlying malignancy
in patients with recurrent or persistent abscesses.
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INTRODUCTION

Mucinous Adenocarcinoma of colon was first
described in early 1923 by Dr Duncan Parham. It has
been previously described in many literatures as colloid
carcinoma. This variant of Colo-rectal carcinoma is
quite rare and often discovered at an advanced stage
with a poor prognosis.! Key feature of this variety of
carcinoma is aberrant and abundant mucin expression
and composition, which can be seen on magnetic
resonance imaging (MRI) scans. Clinically, mucinous
adenocarcinoma often presents diagnostic and
therapeutic challenges due to its aggressive behavior,
tendency for local invasion, peritoneal dissemination,
and relative resistance to standard chemotherapy
regimens.? Due to this biological nature of the disease
and its variable response to treatment, reporting
individual cases are valuable in understanding the
nature of the disease, the diagnostic pitfalls and
management plan. This case report emphasizes the
diagnostic difficulty of atypical presentations of
mucinous adenocarcinoma and underscores the need
to consider an underlying malignancy in patients with
recurrent or persistent abscesses.

CASE PRESENTATION

A 37-year-old male admitted into the Department of
Surgery, Mugda Medical College Hospital, Dhaka,
Bangladesh, in August 2025, with the complaint of
discharge from his previous operative wound for 1
week. He underwent three incision and drainage
surgeries for a right-sided psoas abscess over the
course of the last 10 months and excision of a fistulous
tract from a right lumbar wound 3 months back.
During his last admission In April 2025, he presented
with loin and back pain accompanied by a fever that
lasted for 2 weeks. On general examination, he had
tachycardia with raised temperature. On abdominal
examination, he had a fluctuant swelling in his right
iliac fossa. A small opening was visualized in his
right lumbar incision wound through which there
was a small amount of discharge coming out. He had
tenderness and guarding in his right iliac fossa and
right lumbar region. He also had tenderness in his
right costovertebral angle. The psoas sign was
positive. Other systemic examinations, including
DRE, were found normal. A diagnosis of psoas
abscess was made, and excision of the fistulous tract
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with drainage of the abscess was done through a
previous lateral loin incision. The culture of the
specimen yielded growth of E. coli. A biopsy of tissue
from the psoas region revealed a mucinous
adenocarcinoma (metastatic). Subsequently,
computed tomography (CT) scans of the chest,
abdomen, and pelvis were performed, along with
endoscopy and colonoscopy. All these procedures
were normal. Tumour markers, however, indicated
elevated CEA levels (229.11 ng/ml). As the primary
source could not be identified, he was advised to
consult with the department of oncology, and a follow-
up appointment was scheduled in six months. Since
then, he had two additional admissions for wound
dehiscence and discharge. Wound swabs were taken,
and they were managed as surgical site infections.
Treatment was given based on culture sensitivity
reports. On his latest admission, he started to
experience a gradually increasing discharge. He
denied history of constitutional symptoms or any
changes in bowel habits. Upon examination, all vital
signs were within normal limits. The physical
examination was normal, and only a small,
discharging sinus was identified through which
whitish, non-feculent discharge was emanating.
Initially, he was diagnosed as a case of chronic
discharging sinus, possibly due to tuberculosis. All
his tuberculosis tests done between November 2024
and September 2025 (i.e., MT test and sputum for AFB),
along with the QuantiFERON gold test, were found
negative. Despite the negative test results, he was still
started on anti-tuberculosis medication during the
assessment because of the disease’s endemic nature.
However, the latest magnetic resonance imaging
(MRI) scans revealed large right iliopsoas abscess (Fig.
1). Magnetic resonance sinogram showed large right
iliopsoas abscess with fistula at the right lateral lower
abdominal wall (Fig. 2). Fistulogram showed
irregular fistulous track is noted and communicated
with the cecum and ascending colon, which was
suggestive of entero-cutaneous fistula (Fig. 3). Due to
his poor financial condition, further CT scan and
colonoscopy were not done; he was diagnosed as a
case of entero-cutaneous fistula, possibly as a
complication from previous operative procedure, and
prepared for exploratory laparotomy.

Peroperatively, a firm growth was found on the upper
part of the caecum involving a portion of the ascending
colon. The caecum and ascending colon were densely
adherent with the lateral wall, and a fistulous tract
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was identified communicating with the upper part of
the caecum. The decision for a right hemicolectomy
with dismantling of the fistulous tract followed by
ileo-colic anastomosis was taken. His postoperative
course was uneventful. Histological specimen
consists of a 25 cm long loop of right hemicolectomy
specimen including terminal ileum, caecum and part
of colon with mesenteric fatty tissue. On opening, the
caecal mucosa shows a 4.5 cm tumorous lesion.
Histopathological diagnosis was adenocarcinoma,
mucin secreting. Grade 1I, with pathological stage
(pPTNM): pT3NOMx and Astler Coller Stage: B2. For
tissue labeled as fistulous tract showed wall of
fistulous tract with infiltration by mucinous
adenocarcinoma.

— - -
opsoas abscess.

_ 8.y (=
Fig.1: MRI scans showing large right ili

Fig. 2: MR sinogram showing large right iliopsoas abscess
with fistula at the right lateral lower abdominal wall.
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Fig. 3: Fstulogram showing entero-cutaneous fistula.

DISCUSSION

Psoas abscess is an abscess of the retroperitoneum.
Previously they were known to be mainly caused by
Mycobacterium tuberculosis of the spine (Potts disease).?
Usually from an occult source, the primary type is
caused by haematogenous or lymphatic spread of
germs and occurs in immunocompromised persons,
including diabetics, alcoholics, intravenous drug
abusers, patients with HIV, cancer patients, and
people with chronic illnesses. Staphylococcus aureus
accounts for 88% of all pathogenic microorganisms,
with Streptococci (5%) and Escherichia coli (3%),
following closely behind. An infectious process’s
local extension is the cause of the secondary kind of
iliopsoas abscess. The most frequent causes of
secondary abscess in affluent nations are chronic
inflammatory disorders of the digestive system,
including Crohn’s disease (60%) appendicitis (16 %)
ulcerative colitis, diverticulitis, and colon cancer
(11%).*® In Bangladesh, one of the main causes of
psoas abscess is tuberculosis.

Mucinous colorectal adenocarcinoma accounts for
approximately 10-20% of colorectal cancers, though
its prevalence in Asian populations is lower (around
4-5%).5 These tumors are typically located in the right
colon and often detected at advanced stages.
Compared with conventional adenocarcinoma, the
mucinous variant tends to progress more rapidly and
demonstrates poorer resection outcomes. Molecularly,
it is characterized by overexpression of MUC2 and
MUC5AC mucin proteins, frequent activation of the
RAS/MAPK and PI3K/Akt/mTOR signaling
pathways, and a higher rate of microsatellite
instability. It is still unknown how psoas abscess
formation occurs in colon cancer patients; it might be
due to the tumour outgrowing the blood supply,

Volume 9, No. 1, January 2026

followed by necrosis and abscess formation when
enteric bacteria are present.5” Systemic spread, direct
spread, perforation of the afflicted organ, or peritoneal
seedling can all cause it. It has also been observed to
spread to the psoas lymph nodes, which are situated
between the spine and the muscles. The classic
presentation of fever, limp, and back discomfort is
seen in about 30% of people.® Compared to other
adnocarcinomas, mucinous adenocarcinoma has
higher levels of arylsulphatase and lysozyme
enzymatic activity. These two enzymes can break
down the proteoglycan barrier, allowing the cancer
to invade and spread. Abscesses develop in and
around the infiltrating tissues as a result of tumour
cells penetrating the intestinal wall and creating
internal or exterior fistulas. Colonic cancer should be
suspected in patients who come with an unexplained
iliopsoas abscess that has no discernible main or
secondary aetiology. Atstages I and II, the prognosis
for patients with colorectal mucinous adeno-
carcinoma is comparable to that of patients with non-
mucinous carcinoma; however, at stages IIl and 1V,
the prognosis is noticeably worse.®8

CONCLUSION

Diagnosing psoas abscess can be particularly
challenging in regions, where tuberculosis is
common, e.g., in Bangladesh. Nevertheless, when an
abscess persists or recurs despite adequate
antimicrobial or surgical management, clinicians
should consider the possibility of an underlying
sinister pathology such as malignancy.
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