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Medical Care in War: A Humanitarian Imperative

War can transform a regular functioning hospital into a
mass-casualty centre within hours. Trauma due to
conflicts surges in war while childbirth, sepsis,
diabetes, dialysis, cardiovascular emergencies and
cancer continue. Damage to power, water, oxygen,
blood supply, laboratories, pharmacies, transport and
communications therefore produces deaths far beyond
the immediate battlefield. International humanitarian
law requires protection not only of the wounded and
sick, but also of medical personnel, irrespective of
nationality, religion, ethnicity, political identity or
combatant status.!

When the Health System Becomes a Casualty

Health systems fail as networks. An operation theatre
cannot function without electricity, oxygen,
sterilization, anaesthesia, blood and trained staff.
Threats, barricades and attacks delay ambulances,
displace health workers and deter patients from
seeking care. WHO has verified thousands of attacks
on health care in Ukraine, while the occupied
Palestinian  territory has  experienced
degradation of essential services. Each damaged
facility represents interrupted surgery, missed dialysis,
unsafe childbirth and delayed treatment for infection
and chronic disease.'”

SEvere

Regional Realities

Gaza illustrates the agony of mass casualties, repeated
displacement, damaged hospitals and shortages of
food, water, fuel, medicines and consumables. In May
2025, WHO reported that only 19 of 36 hospitals
remained operational, including one providing only
basic care.’ Agression has affected renal, maternal,
neonatal, cancer, laboratory,

DOI: https://doi.org/

mental-health and

rehabilitation services; delayed evacuation can trap
patients needing advanced reconstructive, cardiac,
oncological or neurosurgical care.* A 2025 BMJ survey
of 78 international healthcare workers deployed to
Gaza documented 23,726 trauma-related injuries, with
burns and limb injuries prominent and explosive
mechanisms accounting for most weapon-related
trauma, underscoring the need for sustained surgical,
rehabilitation and clinical-surveillance capacity.*>

In the West Bank, checkpoints, road closures,
insecurity of medical personnel and restriction of
ambulance movements turn a short journey in inpatient
into a long, critical outcome for obstructed labour,
acute coronary syndrome, sepsis, dialysis or
chemotherapy. These access challenges have
continued in 2026. According to WHO data reported
by OCHA, 53 attacks on health care were documented
between January and June 2026, affecting four health
facilities and 44 ambulances; obstruction of access was
the most frequently reported form of interference.
Gaza and the West Bank therefore demonstrate
complementary failures-loss of capacity and
restriction of access.”® Iraq demonstrates the
cumulative history of repeated conflict, displacement,
underinvestment and workforce loss. The Mosul
experience showed that survival depends on the entire
trauma pathway, from first aid and safe transport to
referral surgery and rehabilitation; persistent gaps may
remain long after active fighting.’ Iran’s 2026 regional
escalation showed how rapidly specialist services can
be threatened. WHO reported 18 verified attacks on
health care between 28 February and 11 March 2026.
Contflict interrupted dialysis, insulin supply, cancer
therapy, transplantation follow-up, blood transfusion
services and emergency cardiac care. Transport
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disruption can affect humanitarian supply chains
beyond national borders, as it happened in Ukraine .>3
Lebanon entered recent hostilities with economic
crisis, workforce emigration and medicine shortages
already weakening the system. By 16 October 2024,
WHO had verified 23 attacks on health care after the
September escalation, and 100 of 207 primary-care
centres and dispensaries in conflict-affected areas were
closed. Subsequent reports emphasized deaths and
injuries among health workers, reduced hospital
function and prolonged rehabilitation needs.>

The Ethical Compass of the Physician

Conflict does not suspend medical ethics. Humanity,
impartiality, confidentiality, dignity and professional
independence remain essential. In mass-casualty
triage, priority should reflect physiological urgency,
time sensitivity, likelihood of benefit and available
resources—not social worth, rank, wealth, nationality,
ethnicity, religion or political affiliation. Decisions
should be transparent, consistent and repeatedly
reassessed. When curative treatment is impossible,
analgesia, symptom  control, = communication,
psychological support and palliative care remain
obligations.'*?

Beyond Trauma: Preserve Essential Services

Conflict medicine must extend beyond blast and
penetrating injuries. Pregnant women still need safe
delivery; premature infants need warmth, oxygen and
nutrition; patients with diabetes need insulin; kidney
failure requires dialysis; and tuberculosis, HIV,
epilepsy, asthma, COPD, cardiovascular disease and
malignancy  require  continuity  of therapy.
Humanitarian planning should protect a minimum
package of essential services, referral routes and
stocks of priority medicines.*** Displacement
increases overcrowding, unsafe water, poor sanitation,
food insecurity and interrupted vaccination, raising
communicable-disease and  malnutrition  risks.
Effective response therefore requires primary care,
maternal and child health, infection prevention,
surveillance, rehabilitation and palliative care
alongside emergency surgery.*

Volume 25, Issue. 02, July 2026

Mental Health and the Health Workforce

War produces bereavement, displacement, family
separation and prolonged insecurity. WHO estimates
that about one in five people exposed to war or conflict
in the preceding decade lives with a mental disorder
such as depression, anxiety or post-traumatic stress
disorder.® Recent studies show the particular burden on
healthcare workers. In a 2025 cross-sectional study of
Palestinian and international healthcare workers who
had worked in Gaza, approximately 90% of
respondents experienced severe depression, severe
anxiety and severe stress, alongside displacement,
prolonged work without adequate rest, food insecurity,
workplace aggression and loss of colleagues.’
Evidence from the southern West Bank likewise
demonstrates substantial psychological strain among
nurses working during the Gaza war, including
symptoms consistent with post-traumatic stress
disorder, increased workload, burnout and shortages of
staff and medical supplies.® Health workers therefore
face not only burnout and grief but also moral distress
and moral injury when they know what patients need
but cannot provide it. Staff protection should include
reasonable rotation, peer support, confidential mental-
health care, adequate staffing and clear leadership.

Protecting Medical Neutrality and Building Resilience

Protection must cover the entire chain of care: patients,
first responders, ambulances, hospitals, laboratories,
pharmacies, blood banks and humanitarian supply
routes. Violence, threats, detention, obstruction and
interference with impartial care weaken every link.
Medical neutrality preserves the professional space to
treat every wounded or sick person according to need;
it safeguards patients, trust and the integrity of
medicine.'® Hospitals should map dependencies on
power, water, oxygen, blood, medicines, information
systems and supply routes; establish redundancies; and
train staff in triage, haemorrhage control, trauma
resuscitation, burns, emergency anaesthesia, infection
prevention, evacuation, psychological first aid and
ethical allocation. Recent conflict-focused literature
emphasizes protection of essential infrastructure,
physical hospital preparedness and alternative sources

DOI: https://doi.org/
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of water and electricity, while broader evidence from
fragile and conflict-affected settings frames resilience
as the capacity to absorb shocks, adapt services and,
where necessary, transform health-system operations.’
Portable ultrasound, point-of-care testing,
telemedicine, offline records, decentralized stocks and
distributed referral pathways may help maintain
continuity when centralized systems are disrupted, but
resilience ultimately depends on trained people, simple

protocols, local supply capacity and trusted
coordination.*>

A Responsibility Beyond Borders

Professional bodies, universities, journals and

humanitarian agencies should document attacks, study
direct and indirect mortality, strengthen trauma and
referral systems, and develop practical approaches to
rehabilitation and continuity of chronic-disease care.
Data collection must be accurate and ethical and must
not expose patients or health workers to additional
danger. Medical journals should create space for
clinicians working in conflict-affected settings while
preserving scientific independence, transparent
attribution and acknowledgement of uncertainty.!-!°

Conclusion

War is one of the greatest tests of medical ethics.
Hospitals should remain places of healing, ambulances
vehicles of rescue and healthcare workers free to treat
without fear. From Yemen to Gaza and the West Bank,
Iraq, Iran, Lebanon, Ukraine and every conflict-
affected region, medicine has a duty that transcends
geography and politics: to preserve life, relieve
suffering, protect dignity and defend the humanitarian
space in which care can exist. When socicties are
divided by conflict, medicine must refuse to divide
humanity.
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Abstract

Background: Drowning is one of the leading causes of death in Bangladesh and claims the lives of approximately 50
children per day. Rates of drowning are higher in rural populations, most likely due to high number of water sources in rural
areas compared to urban areas. Proper knowledge can ease the mortality and morbidity of victims.

Objective: To assess the of knowledge regarding drowning among rural people in a selected area of Joypurhat, Bangladesh.

Materials and Methods: It was a descriptive type of Cross-sectional study conducted at Parulia and Keshobpur villages
of Kalai, Joypurhat district on September, 2025. Purposive sampling technique was adopted for selecting respondent’s >18
years of age from rural population. Sample size was 287. Data were collected by face-to-face interview. A pre-designed,
pre-tested, structured questionnaire was used, as a tool for collecting data. Ethical issues were maintained strictly at every
stages of the study.

Results: The study revealed that,out of 287 respondents majority (26.83%) belonged to the age group below or equal to 30
years . In this study about 60% were female, around 51.57% were housewife and 26.1% had no formal education. Majority
(84%) respondants live near water bodies.About 15% mentioned that their family member were experienced drowning in
the past. 97% of the children were most vulnerable to drowning and 86% mentioned that drowning mostly occur during
moonsoon season. Regarding preventive measure,44.84% said that it is necessary to keep children away from water bodies,
29.26% mentioned everybody should learn how to swim. In regard to first aid knowledge 71% said that they should jump
into water to save drowning victim, 45% said to call for help and 3% don’t know how to rescue a drowning victim. After
rescuing a drowning victim,72% of participents said that they should press stomach, 58% preferred hospital treatment and
0.3% did not what to do.Only 17% of respondents said they taken any health education or training on drowning and 68%
mentioned that they need to more information on this topic. Study findings signify the need for further awareness programs
for rural residents to educate them on this neglected yet preventable public health emergency.

Conclusion: Still now rural people has little knowledge along with some misconceptions regarding this issue and
necessary steps should be taken by the concerned authority to enhance appropriate treatment-seeking behavior highlighting
the need for targeted public health interventions.

Keywords: General knowledge, Drowning, Rural people, Prevention, First Aid.

Introduction

The third most common cause of unintentional injury
deaths globally is drowning. The most vulnerable
groups to drowning include men, children, and those
with greater access to water. With an expected 236,000
drowning deaths in 2019, drowning is a significant
global public health issue.! Around 300,000 drowning
deaths occur each year, according to the WHO in 2024,
making it a significant global public health issue. In

DOI: https://doi.org/

2017, drowning claimed the lives of about 110,000
individuals in Commonwealth nations.? Over half of
all drowning deaths worldwide occur in the Western
Pacific and South-East Asia regions. In 2021,
drowning injuries accounted for almost 8% of all
deaths globally. Children and young people are
disproportionately affected by drowning. Nearly 25%
of drowning deaths occur in children under the age of
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five. For children between the ages of one and four,
drowning is the fourth most common cause of death;
for children between the ages of five and fourteen, it
ranks third. Low- and middle-income nations account
for 92% of drowning deaths.’ In Bangladesh, drowning
is one of the most common causes of death, taking the
lives of about 43 children every day. Because there are
more water sources in rural areas than in urban ones,
drowning rates are higher in rural communities.'
According to the 2016 Bangladesh Health and Injury
Survey (BHIS), drowning is the primary cause of
mortality for children aged 0 to 17; at least 14,438
children perish from drowning each year.* According
to a recent poll, 83% of drowning victims were
youngsters between January 2020 and June 2021.
According to data released by UNICEF and the
National Institute of Population Research and
Training, two-fifths (42%) of all children in
Bangladesh between the ages of one and four died
from drowning in 2011. Interestingly, children
between the ages of 0 and 4 are almost three times
more likely to drown than children between the ages of
10 and 17. The risk of drowning is significantly higher
in rural children.>®

Children in low- and middle-income nations are six
times more likely to drown to death than children in
high-income countries, and multiple studies indicate
that youngsters between the ages of one and four are
most at danger. In Bangladesh, drowning is a serious
public health issue that poses a serious risk to
children's survival. According to a nationwide survey,
80% of drownings in children under five occurred
within 20 meters of the family home, mostly in ponds,
followed by trenches and water containers.’

Though drowning is a serious public health issue, it has
not received the same attention as other significant
causes of infant death.

In rural people, traditional first aid and resuscitation
responses to drowning are very poor. However, the
common practices on management of drowning in the
community is not well documented in Bangladesh. In

12
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Bangladesh, as in other developing countries,

sociodemographic and economic factors may

influence child drowning, but the evidence is
insufficient. Understanding these various risk variables
is vital for developing effective preventative programs.
Against this backdrop, this study explored an in-depth
understanding of surrounding circumstances and
associated factors of each drowning child fatality
occurring in Bangladesh. In addition, this paper seeks
to fill the knowledge gap on drowning deaths in prior
research and provide updates on related factors for

child drowning fatalities in Bangladesh.

This study aims to assess the knowledge of rural
populations in a selected area of Joypurhat regarding
and drowning, focusing on prevention, first aid, and
treatment-seeking behaviors. The findings will be
helpful for further public health interventions.

Materials and Methods

This descriptive type of cross-sectional study was
conducted among rural people at Parulia and
Keshobpur villages of Kalai, Joypurhat district from
June to september, 2025.The study population was
rural people of more than18 years of age in the selected
area irrespective of gender. Purposive sampling
technique was used for selecting (287) sample.A
pre-designed, pre-tested, structured questionnaire was
used, as a tool for collecting data .The questionnaire
consisted of 3(three) separate sections as Socio
demographic profile, Knowledge regarding drowning
and Sources of Information. 4th year MBBS students
of TMSS Medical College, Bogura collected data by
face to face interview under the supervision of
Community Medicine and Public Health Department.
All participants were briefed about the process of data
collection and assured about confidentiality of data. It
was also emphasized that their participation was
voluntary, and they have the right to withdraw at any
stage throughout the research.The collected
questionnaires were checked for cleaned, edited,
coded, and analyzed manually. Only descriptive study
was done and results were expressed as frequency and
percentage and displayed in tables and figures.

DOI: https://doi.org/
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Results

Table I: Distribution of the Respondents based on
Socio-demographic Variables (n=287 )

Variables Frequency |Percentage
(%)
Age (years)
<30 77 26.84
31-40 64 22.24
41-50 47 16.39
51-60 50 17.43
>60 49 17.10
Gender
Female 173 60
Male 114 40
Religion
Muslim 171 59
Hindu 116 41
Educational qualification.
No formal education 75 26.1
Primary 53 18.5
Secondary 39 13.6
SSC 54 18.8
HSC 50 17.4
Others 16 5.6
Total 287 100

Table-I: shows that out of 287 respondents, 26.84% of
respondants were below 30 years of age,60% of
respondents were female and 59% of the respondents
were muslim. 26.1% of respondents had no formal
education.
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Figure 1: Distribution of the Respondents

according to Monthly Family Income.n=287
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Figure 1: shows that 42% of respondents had family
income less than 10,000 taka and 3% respondents had
monthly family income between 30,001- 40,000 taka.
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Figure 2: Distribution of the Respondents according
to Living Place Near Water Bodies. n=287

Figure 2 : shows that 84% of respondents said they live
near water bodies and 16% said that don’t live near any

water bodies.
0% 0%

15%

25%

WYES LMD

Figure 3: Distribution of the Respondents according to
Experience of Household Members Drowning. n=287
Figure 3 shows that 85% of respondents never

experienced drowning and 15% respondents had
experience drowning in their family.
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Figure 4: Distribution of the Respondents according
to Knowledge Regarding Season of Drowning. n=287
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Figure 4: mentioned that 86% of the respondents said
drowning occur mostly in monsoon season.
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Figure 5: Distribution of the Respondents

according to Knowledge of most Vulnerable Group
of Drowning.n=287

Figure 5. revealed that, 97% of the respondents said
children are most vulnerable to drowning.

44.54%

29.26%

.k

S 00% 316%

KEEP CHELDREN'WAY  BUILD BARRIER
FROM WATER BODIES  ARDUND PORDS

TEACH SWIMMING QTHERS

Figure 6: Distribution of the Respondents
according to Preventive Knowledge of Drowning.
n=28§7

Figure 6: Revealed that 44,84% respondents said that it
is necessary to prevent drowning by keeping children
away from water bodies and 29.26% of respondents
said they should teach swimming,
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Table 11: Distribution of the Respondents according to
Action for Rescuing a Drowning Victim, n=287

Variable Frequeney | Percentage (%)
Call for help 130 45
Jump into water to save them 205 [
Use a stick/ rope to help 44 15
Don't know 1 3
4 Multiple answer

Table 11: showed that 71% respondents said they must
jump into water to save drowning victim, 45%
respondent said that they should call for help and 3%
don’t know what to do.

Variable Frequency Percentage (%)
Take to Hospital 167 58
Press their stomach 208 72
Lay them sideways 20 7
Wait for them to recover 1o 3
Don't know 1 0.3
% Multiple answer

Table I11: Distribution of the Respondents according
to Immediate Action after Drowning. n=287

Table III: showed that, 72% respondents were
mentioned ‘press stomach’ as immediate action after
drowning. Then other responses are ‘“take the victim to
hospital” (58% ) and 0.3% said they didn’t know about
that.

OYes ONo

Figure 7: Distribution of the Respondents
according to Take any Health Education or
Training on Drowning. n=287
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Figure 7: showed that maximum 83% of respondents
said they did not take any health education or training
on drowning.

l¥es ONo

Figure 8 Distribution of the Respondents
according to Need for More Information on This
Topic.(n=287)

Figure 8: Showed 68% of respondents need more
information on this topic.

Discussion

Study reveals that the highest age group of respondents
were below or equal to 30 years of age (26.84%),
Females accounted for 60% of the study subjects
where 51.57% were housewife. 26.1% of respondents
had no formal education. This inconsistency may be
due to the fact that in this study purposive sampling
was done in rural area and also for time of data
collection when most of male go for work. Most (59%)
of the respondents were Muslims and rest were hindu.
This Finding of the study is consistent with the
national data of Bangladesh.

The data showed that only a small proportion of
respondents (15%) had experience drowning in their
family. This low prevalence of direct experience could
potentially contribute to a lack of perceived risk and
insufficient knowledge about prevention.

The study also assessed knowledge regarding most
vulnerable group of drowning that is children 97%,
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which is another significant public health concern.
Most of the respondents (79.5%) in Parbatipur study
expressed that children less than six years are more
vulnerable to drowning.” In this study, majority of
respondents 86 % were aware that the monsoon season
is when drowning is most common same. This
seasonal awareness is positive, as it aligns with peak
risks during floods and high-water levels. However,
awareness of the vulnerable age for drowning was
specific. While more detailed knowledge regarding the
most critical age group (often children under five) is
vital for targeted interventions like community-based
supervised child-care.

In this study regarding action for rescuing a drowning
victim 71 % respondants said jump into water to save
them and only 15 % said use a stick or rope to help. But
against that, saying it's safer to throw a lifesaving
device, towel, rope or even a pool noodle to the person
in the water, wait until the person grabs hold and then
tow the person to safety. In this another study
regarding first response on drowning 62.0%
mentioned of seeking for help by calling or shouting to
seek help in rescuing a drowning person and 34.3%
mentioned of throwing a flotation device or giving an
extension to save the drowning person.®

Regarding rescue and first aid for a drowning victim,
only 58% of respondents reported that the first step is
‘taking to the hospital’. The most common first action
reported was "press the stomach" 72%. In another
survey conducted on responses to drowning victims, it
was found that 68.3% of participants mentioned the
application of pressure on the belly to expel water,
while 31.4% recommended immediate referral to a
hospital.! According to the Health & Safety Institute,
Performing CPR with rescue breaths on a drowning
victim is crucial element of emergency preparedness,
serving as a vital safeguard that, if administered
correctly, has the potential to save lives.” Although
getting to the hospital is important, the low knowledge
of immediate life-saving first-aid measures like
Cardiopulmonary Resuscitation (CPR) or mouth-
to-mouth ventilation in the critical moments after
rescue is alarming. Effective first-aid knowledge is
critical for improving survival rates, particularly in
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rural settings where emergency medical services are
often delayed.

According to preventive knowledge of drowning, in
this study revealed that 44.84% respondents said that it
is necessary to prevent drowning by keeping children
away from water bodies, 29.26% said they should
teach swimmimg and only 22.74% said build barrier
around ponds.In another study revealed that 93% of
the respondants said that adult supervision is the best
way to prevent drowning among children. About 65%
of the parents agreed to letting their children attend
swimming lessons. When asked to specify measures to
prevent drowning 33% said that place barrier or fence
around water bodies and only 7.2% said do not
allowed to go near water bodies.

In our study 83 9% respondents said they had not
received any health education or training on drowning.
In other study said that more than 93% of the parents
have not participated in any program or activity on
drowning prevention.'

Nonetheless, substantial majority 7% of the
respondents of our study expressed school is the main
source of receiving health education or training on
drowning and 68% of respondents interested to getting
more information about drowning. Present study
exposed that till now a major number of rural people
do not have right knowledge regarding prevention and
appropriate first aid after drowning incidence.
Respondent’s willingness and expressed need for
further knowledge present a clear opportunity for local
health authorities to implement effective, targeted
health education programs.

Conclusion

It was important to assess the current knowledge and
identify the preventive knowledge gap on drowning
and first aid management with the aim to frame future
awareness programs for the rural community to
prevent further mortality and morbidity resulting from
drowning. Our study findings would be a baseline data
hopfully for further in depth large scale study.By
enhancing community knowledge regarding this
negligible issue can change remarkable preventive
data in future.

16

Volume 25, Issue. 02, July 2026

Limitation and recommendations

1. The study population from selected
villages was identified as the main limitation of
the study, meaning that the study findings cannot
be generalised.

small

2. Local health sectors should coordinate for
implementing health education programs about
this public health emergency.

3. The results obtained in this study could be used to
guide strategic planning for Health sectors of
Bangladesh. .

4. It could be a wise idea to conduct large scale
research.

Ethical Considerations

The project was approved by Community Medicine
and Public Health department of TMSS Medical
College, Bogura for Residential Field Site Training
(RFST) programme. The concerned authorities were
informed and took permission for data collection with
formal letters by the Head of Department of
Community Medicine and the Principal of TMSS
Medical College, Bangladesh. All the
respondents were briefed about the purpose and

Bogura,

procedure of data collection.

Funding The study was conducted without any
funding, commercial or financial relationships.

Conflict of Interest- The authors confirm that there is
no conflict of interest among the authors.

Acknowledgement

We express thanks to the beloved students of TMC 14
for collecting data as a part of their Residential Field
Site Training (RFST) programme of Community
Medicine and Public Health Curriculum. Authors also
acknowledge the contribution of Dr.Shamim Ahmed
Choudhury, Professor and Head of the department of
Community Medincine & Public Health, TMC for
guiding us in this regard.

DOI: https://doi.org/




TMSS Medical College Journal (TMCJ)

References

1.

DOI: https://doi.org/

Hasan R, Akber T, Rahman SL, Jahan MI, Biswas
SN, Haque MM. Knowledge and Practice on
management of Drowning in a Rural Community
of Bangladesh. Khwaja Yunus Ali Medical
College Journal. 2025 Mar. 16 ;15(2):66-72.

Phad LG, Dhawane SG. Epidemiological profile
of drowning deaths: a cross sectional study.
Egyptian J Foren Sci. 2018;8(1):26.

World Health Organization (WHO). Drownings
report. 2021. https://www.who.int/ news-room/
fact-sheets/detail/drowning

Alam I. A neglected national crisis. The Daily
Star [Inter-net]. 2023 Jul 25

Rahman A, Alonge O, Bhuiyan A-A, et al.
Epidemiology of drowning in Bangladesh: an

update. Int J Environ Res Public Health 2017; 14.

Hossain M, Mani KK, Sidik SM, Hayati KS,
Rahman AK. Socio-demographic, environmental
and caring risk factors for childhood drowning
deaths in Bangladesh. BMC Pediatr. 2015 Sep
10;15:114.

10.

Volume 25, Issue. 02, July 2026

Caesar U, Islam M.M, Bose B.K, Sarker S.K,
Ashrafi S.A, Ali S.A. et.al. Awareness Regarding
Drowning Prevention among the Rural People of
Parbatipur Upazilla in Dinajpur District. Dinajpur
Medical College Journal, 2018 Jul; 11
(2):258-264.

The Atlanta Journal-Constitution. Would you
know what to do if someone was drowning?

[Internet]. Atlanta: The Atlanta Journal-
Constitution; 2023.
National Drowning  Prevention Alliance.

Emergency Preparation by Using Drowning CPR
With Rescue Breaths [Internet]. United States:
NPDA; 2023.

Guevarra JP, Albornoz R, Go JJ, et al
.Knowledge, attitudes and practices of parents in
an urban coastal community on preventing
childhood drowning. ACTA MEDICA
PHILIPINA, 2010 ; 44(1): 32-39

17






TMSS Medical College Journal (TMCJ) Volume 25, Issue. 02, July 2026

Original Article
Assessment of Serum Lipid Profile among Patients with Non Alcoholic

Fatty Liver Disease by Ultrasonography

Hossan MA'", Ray J?, Acharjee U?

Dr. Md. Alamgir Hossen, Assistant Professor, Department of Medicine, Tangail Medical College, Tangail.
2. Dr. Jewel Ray, Assistant Professor, Department of Medicine, Insitu, Upazila Health Complex, Ajmirigonj, Hobigonj.
3. Dr. Urmi Acharjee, Assistant Professor, Department of Paediatrics, Sylhet MAG Osmani Medical College, Sylhet.

*Corresponding Author

Abstract

Background: Non-alcoholic fatty liver disease (NAFLD) is a common chronic liver condition closely associated with
metabolic abnormalities, including obesity and dyslipidaemia. Alterations in lipid metabolism may contribute to the
development and progression of hepatic steatosis.

Objective: To evaluate the correlation between NAFLD with serum lipid profile and BMI status.

Material and Methods: This cross-sectional study was conducted in the Departments of Medicine and Hepatology at
Sylhet MAG Osmani Medical College Hospital, Sylhet, Bangladesh, from July 2023 to June 2025. A total of 200 patients
aged 18-70 years with ultrasonographically diagnosed NAFLD were enrolled. Clinical assessment, anthropometric
measurements, and laboratory investigations, including fasting blood glucose, lipid profile, liver and renal function tests,
and viral markers, were performed. Data were analyzed using SPSS version 25.0.

Results: The mean age was 39.84 + 12.84 years, and 58% of participants were male. The mean BMI and waist
circumference were 25.78 + 2.58 kg/m? and 85.23 + 5.61 cm, respectively. Obesity was present in 58% of participants.
Mean triglyceride, LDL, HDL, and total cholesterol levels were 256.13 £ 69.41, 118.83 +21.68, 43.67 + 7.41, and 250.96
+ 52.41 mg/dL, respectively. Mild and moderate fatty liver were observed in 72% and 28% of participants, respectively.
TG, LDL, and total cholesterol were significantly higher, while HDL was significantly lower, among patients with
moderate fatty liver.

Conclusions: NAFLD is strongly associated with obesity, dysglycaemia, and dyslipidaemia. An increasingly adverse lipid
profile is associated with greater severity of fatty liver disease.

Keywords: Non-alcoholic fatty liver disease (NAFLD), Serum lipid profile, Ultrasonography, Dyslipidemia, Fatty liver

severity, Metabolic syndrome.

Introduction

Non-alcoholic fatty liver disease (NAFLD) is one of
the most prevalent chronic liver diseases worldwide
and encompasses a spectrum of hepatic disorders
ranging from simple steatosis, characterized by
excessive  triglyceride accumulation  within
hepatocytes, to non-alcoholic steatohepatitis (NASH),
which may progress to fibrosis, cirrhosis, and
ultimately hepatocellular carcinoma.'? According to
the American Association for the Study of Liver
Diseases (AASLD), NAFLD is defined as the
accumulation of fat in more than 5%—10% of the liver
by weight.® NAFLD is strongly associated with
metabolic  risk  factors  including  obesity,

DOI: https://doi.org/

dyslipidaemia, insulin resistance, metabolic syndrome,
and type 2 diabetes mellitus (T2DM).*> Metabolic
syndrome, which is highly prevalent among South
Asian populations, is considered a major risk factor for
NAFLD. Bangladeshi ethnicity has also been
identified as an independent risk factor for the
development of NAFLD. Consequently, NAFLD is
often regarded as the hepatic manifestation of
metabolic syndrome and insulin resistance.*®

The prevalence of NAFLD has increased markedly in
the Asia-Pacific region owing to rapid urbanization,
sedentary lifestyles, increased dietary fat consumption,
and the growing burden of T2DM.”# The occurrence of
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NAFLD is influenced by several factors, including
age, sex, ethnicity, obstructive sleep apnea, and
endocrine  disorders such as hypothyroidism,
hypopituitarism, hypogonadism, and polycystic
ovarian syndrome.” NAFLD has been reported in
approximately 40% of obese individuals and 15% of
overweight individuals. Furthermore, a strong
association exists between NAFLD and T2DM.
NAFLD is frequently asymptomatic and is often
diagnosed incidentally in patients without overt signs
or symptoms of liver disease.'*!

Patients with cardiovascular disease (CVD) risk
factors, particularly dyslipidaemia and diabetes
mellitus, are more likely to develop NAFLD. Studies
have demonstrated a strong association between
NAFLD and hypertriglyceridaemia, elevated low-
density lipoprotein (LDL) cholesterol, increased very
low-density lipoprotein (VLDL) levels, and reduced
high- density lipoprotein (HDL) cholesterol levels.
This dyslipidaemic pattern is highly atherogenic and
contributes  significantly to  the  increased
cardiovascular morbidity and mortality observed
among NAFLD patients. Moreover, NAFLD itself
may serve as an important marker of metabolic
syndrome, insulin resistance, and cardiovascular risk.'

Several observational studies have shown that
individuals with NAFLD are at increased risk of
developing extrahepatic complications, including
metabolic syndrome, cardiovascular disease, and
diabetes mellitus. The accumulation of triglycerides
within hepatocytes is considered a central event in the
pathogenesis of NAFLD, although the precise
mechanisms remain  incompletely
Elevated serum concentrations of VLDL, triglycerides,
and LDL cholesterol, together with reduced HDL
cholesterol levels, have consistently been associated
with NAFLD and may contribute to the increased
cardiovascular disease burden observed in these
patients.'”

understood.

Although many patients with NAFLD remain
asymptomatic, some may complain of fatigue, malaise,
or a feeling of fullness and discomfort in the right
upper quadrant of the abdomen. Hepatomegaly is often

the only physical finding. In most cases, NAFLD is

20

Volume 25, Issue. 02, July 2026

detected incidentally during abdominal
ultrasonography or during evaluation for associated
conditions such as obesity, hypertension, or diabetes
mellitus.'® The risk of progression from NASH to
cirrhosis is estimated to range from 8% to 15%, and
patients with NASH have a risk of cirrhosis
comparable to that of patients with chronic hepatitis C
virus infection.'

Recent evidence suggests that chronic systemic
inflammation plays a pivotal role in the pathogenesis
of metabolic dysfunction-associated fatty liver disease
(MAFLD). C-reactive protein (CRP), a widely
recognized biomarker of systemic inflammation, has
been shown to be significantly associated with
NAFLD in several recent studies.'>2

Although liver biopsy remains the gold standard for
the diagnosis and staging of NAFLD, it is an invasive
procedure associated with pain, expense, patient
discomfort, and potential complications. In contrast,
ultrasonography is a safe, non-invasive, inexpensive,
and readily available diagnostic modality for detecting
fatty liver disease. It is widely used as the first-line
imaging technique for the diagnosis and grading of
NAFLD and for screening asymptomatic individuals
with elevated liver enzymes.?'?>? Ultrasonographic
grading systems classify fatty liver into different
severity grades that correlate reasonably well with
histopathological findings and clinical outcomes.

Given the close relationship between NAFLD and
dyslipidaemia, lipid
abnormalities according to the severity of fatty liver
disease may provide valuable information regarding
disease progression and cardiovascular risk. Therefore,
the present study was undertaken to evaluate the serum
lipid profile among patients with ultrasonographically
diagnosed NAFLD.

assessment of serum

Materials and Methods

This cross-sectional study was conducted in the
Departments of Medicine and Hepatology at Sylhet
MAG Osmani Medical College Hospital, Sylhet,
Bangladesh, from July 2023 to June 2025. The study
aimed to assess the serum lipid profile and body mass

DOI: https://doi.org/
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index (BMI) among patients with non-alcoholic fatty
disease (NAFLD). The
consisted of patients diagnosed with NAFLD who
attended the Departments of Medicine and Hepatology
at MMCH during the study period. A total of 200
patients were enrolled in the study. Patients aged
18-70 years who were diagnosed with NAFLD and
agreed to participate were included in the study.

liver study population

After enrollment, a detailed medical history was
obtained, and a thorough physical examination was
performed for each participant. Information regarding
age, sex, residence, occupation, religion, monthly
status, and  associated
comorbidities was recorded. Physical examination
included measurement of blood pressure, height,
weight,

income, educational

and waist circumference, along with
calculation of body mass index (BMI). Laboratory
investigations were performed using 5 mL of venous
blood

investigations included fasting blood sugar, fasting

collected from each participant. The
lipid profile, liver function tests, serum creatinine,
thyroid function tests, hepatitis B surface antigen
(HBsAg), and anti-hepatitis C virus (anti-HCV)
antibody. General and systemic physical examination
findings were documented in the data collection
form.Following completion of the investigations,
patients identified with one or more risk factors were
counseled regarding the disease and its potential
consequences. Data were collected using a structured
questionnaire from patients attending the Departments
of Medicine and Hepatology at MMCH. The collected
data were processed and analyzed using the Statistical
Package for the Social Sciences (SPSS), version 25.0.
Continuous variables were expressed as mean =+
standard deviation, while categorical variables were
presented as frequencies and percentages. Student's
t-test was used to compare continuous variables,
whereas the chi-square test or Fisher's exact test was
applied for categorical variables, as appropriate. A
p-value <0.05 was considered statistically significant
for all analyses.
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Results

Table I: Socio-demographic characteristics of the
study population (n=200)

Characteristics No. of patient Percentage
(Vo)

Age in years
<25 22 11.0
26-30 28 14.0
31-35 26 13.0
36-40 46 23.0
>40 78 39.0
Mean+SD 39.84+12.84

Sex
Male 116 58.0
Female 84 42.0

A total of 200 patients were included in the study. The
mean age of the participants was 39.84+12.84 years,
with the majority (39.0%) being aged above 40 years,
followed by 23.0% aged 3640 years. Male
participants predominated (58.0%), while females
constituted 42.0% of the study population (Table I).

Table II: Distribution of the study according to
waist circumference, BMI and blood pressure
(n=200)

Variables No. of patient | Percentage (%)

Waist circumference (cm)
Normal 68 34.0
>90 (men) >80 (women) 132 66.0
Mean+SD 85.23+5.61
Range (min-max) (75-100)

BMI (kg/m?)
<23 (normal) 22 11.0
23-25 (over weight) 62 31.0
>25 (Obesity) 116 58.0
Mean+SD 25.78+2.58
Range (min-max) (20.95-29.95)

Assessment of anthropometric parameters showed that
66.0% of the subjects had increased waist
circumference (>90 cm in men and >80 cm in women),
with a mean waist circumference of 85.23+5.61 cm.
Regarding body mass index, obesity (BMI >25 kg/m?2)
was observed in 58.0% of the patients and overweight
(BMI 23-25 kg/m2) in 31.0%, whereas only 11.0% had
normal BMI. The mean BMI was 25.78+2.58 kg/m?2.
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Table II1: Distribution of study subject according to
SGPT, SGOT and FBS (n=200)

Variables | No. of patient | Percentage (%)
SGPT (U/L)
<60 14 7.0
>60 186 93.0
Mean+SD 68.43+9.11
Range (min-max) (31-189)
SGOT (U/L)
<60 26 13.0
>60 174 87.0
Mean+SD 49.13+7.58
Range (min-max) (39-71)
Fasting blood sugar
<6.1 48 24.0
>6.1 116 58.0
>7.1 mmHg 36 18.0
Mean+SD 7.174+2.35
Range (min-max) (3.8-25.8)

Serum SGPT levels exceeded 60 U/L in 93.0% of
patients, with a mean value of 68.43+9.11 U/L, while
SGOT levels were >60 U/L in 87.0%, with a mean of
49.13£7.58 U/L. Fasting blood sugar levels were >6.1
mmol/L in 76.0% of the subjects, and the mean fasting
blood sugar was 7.17+£2.35 mmol/L.

Table IV: Distribution of the study subject
according to fasting lipid profile (n=200)

Variables No. of Percentage
patient (%)
TG (mg/dl)
<150 24 12.0
>150 176 88.0
Mean+SD 256.13+69.41
Range (min-max) (139-398)
LDL (mg/dl)
<100 36 18.0
>100 164 82.0
Mean+SD 118.83+21.68
Range (min-max) (90-181)
HDL. (mg/dl)
<40 (male)<50 152 76.0
(female)
>40 (male)=50 48 24.0
(female)
Mean+SD 43.67+7.41
Range (min-max) (31-59)
TC (mg/dD)
<200 32 16.0
=200 168 84.0
Mean+SD 250.96+52.41
Range (min-max) (159-399)
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Regarding lipid profile, hypertriglyceridemia (TG
>150 mg/dl) was present in 88.0% of participants,
elevated LDL cholesterol (=100 mg/dl) in 82.0%, low
HDL cholesterol in 76.0%, and raised total cholesterol
(>200 mg/dl) in 84.0%. Mean values of TG, LDL,
HDL, and total cholesterol were 256.13+69.41 mg/dl,
118.83£21.68 mg/dl, 43.67+£7.41
250.96+52.41 mg/dl.

mg/dl, and

Table V: Distribution of the study subject according
to fatty liver on USG (n=200)

No. of patient | Percentage (%)
Mild 144 72.0
Moderate 56 28.0

Ultrasonographic evaluation showed that 72.0% of
patients had mild fatty liver, whereas 28.0% had
moderate fatty liver changes (Table V).

Table VI:Comparison between USG and Serum
Lipid Profile

Serum lipid | Mild fatty liver| Moderate fatty |p-value
profile (mg/dL)| (Mean=SD) | liver (Mean £ SD)
TG 161.70+ 51.59 | 222.56+118.51 | 0.001
LDL 104.98+25.26 | 124.67+31.18 | 0.001
HDL 4428 £5.67 41.72+4.78 0.001
TC 18524 +£36.52 | 215.29+47.69 | 0.001

Comparison of serum lipid parameters according to the
severity of fatty liver demonstrated that patients with
moderate fatty liver had significantly higher mean
levels of triglycerides (222.56£118.51 mg/dl vs.
161.7£51.59 mg/dl), LDL cholesterol (124.67+£31.18
mg/dl vs. 104.98+£25.26 mg/dl), and total cholesterol
(215.29+47.69 mg/dl vs. 185.24+£36.52 mg/dl)
compared with those with mild fatty liver. Conversely,
HDL cholesterol was significantly lower in the
moderate fatty liver group (41.72+4.78 mg/dl) than in
the mild fatty liver group (44.2845.67 mg/dl). These
differences were statistically significant (p=0.001),
indicating a strong association between worsening
fatty liver severity and an adverse lipid profile.
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Discussion

Non-Alcoholic Fatty Liver Disease (NAFLD) is a
clinico-pathological condition where fat (predominantly
Triglyceride) accumulates in liver.* NAFLD is
emerging as the most common chronic liver condition
in the Western world. It is associated with insulin
resistance and frequently occurs with features of the
metabolic syndrome.'* Common metabolic aberrations
like obesity, hyperglycemia, dyslipidemia, and are
known as major health risk factors worldwide leading
to an increase in hepatic steatosis regardless of age and
gender.’ This was a hospital based observational study
was carried out with an aim to evaluate the correlation
between NAFLD with serum lipid profile. The present
study findings were discussed and compared with
previously published relevant studies.

This study shows the mean age of the patients was
39.84 (SD £ 12.84) years. It was found that more
patients were from >40 years age group (39%)
followed by 36-40 years age group (23%). In a study
by Agarwal et al.”® maximum numbers of patients were
between 3™ and 4™ decades of age and mean age was
found 42.70+10.09. This is almost similar in this study.
Similar study Adam et al.** who reported mean age
45.0+11.0 with the range of 19-65 years. In western
communities, studies had shown mean age of subjects
ranging from 41-45 years.*

In the study, NAFLD had male predominance with
almost 58% cases were found males. The current study
is in agreement to the previous studies in Khanal et
al.?” Similar results were found by Som et al.?® in which
male predominance was noted in cases of NAFLD.
Tanwani et al.” also studied the sex distribution among
people with NAFLD and found that it was
predominant in males.

This study found waist circumference, the mean waist
circumference was found in 85.23+5.61 cm. Person
who have waist circumference >90 cm (man) or >80
cm (women) was 66%. Normal waist circumference
was found 34%. Increase in abdominal girth is more
linked to develop NAFLD probably due to different
distribution of body fat in Asian, like abdominal fat,
which influence to develop fatty liver as apple type of
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abdomen and high waist circumference is more
consistent with metabolic syndrome or due to follow
the Asian parameter. Jian-Gao et al.** found the mean
waist 83.79¢9.70 cm and
78.06+£9.69 cm in man and women respectively. This is
almost similar in my study. On the other hand,
Marchesini et al’' obtained the mean waist
circumference was 91+8 cm in NASH and 8944 cm in
control groups.

circumference was

In this study body mass index (BMI) of participants
varied from 20.95 to 29.95 kg/m2 with mean value of
25.78+2.58 kg/m?. Most (58%) were of obese (BMI
>25 kg/m?), 31% were overweight (BMI 23-25 kg/m?),
11% were normal BMI (BMI <23 kg/m?). Similar
study Bhusal et al.*> found body mass index (BMI) of
participants varied from 18.14 to 44.75 kg/m2 with
mean value of 27.97+4.28 kg/m?. Most (42%) were of
normal BMI, 34% were overweight (BMI 25-29
kg/m?), 23% were obese (BMI >30kg/m?), and 1%
underweight (BMI <18kg/m?). This is almost similar
in my study. Another study Khanal et al.” found only
30% had normal weight. 70% cases had increased
weight with 56% being overweight, 16% had Class I
obesity, and 9% had Class II obesity. In a study
conducted by Juurinen et al.* it was found that 52.8%
were overweight and 22.6% were obese. These
findings in other studies correlate quite well with this
study showing that there is higher prevalence of
overweight and obesity in people with NAFLD.

The mean SGPT was found 68.44+9.05 U/L. The mean
SGOT was 50.0£7.89 U/L. The
presentation of fatty liver is increased SGPT. The mean
fasting blood sugar was found 7.13£2.30 mmol/l.
Fasting blood sugar >6.1 was found in 57(57%) and >
7.0 mmol/l were found in 18(18%) and <6.1 was found
in 25(25%) cases. This findings consistent with Brea et
al.** they found mean fasting glucose 6.4+1.3 mmol/L
in patients and 5.5+0.7 mmol/L in control.

commonest

This study shows regarding the fasting lipid profile,
the mean TG was found 256.13+69.41 mg/dl. The
mean LDL was found 118.83421.68 mg/dl. The mean
HDL was found 43.67+7.41 mg/dl. The mean TC was
found 250.96+52.41 mg/dl. Pagano et al.’> showed the
mean triglycerides was 99+43 mg/dl in NASH and
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75+£31 mg/dl in control, mean total cholesterol was
175+36 mg/dl in NASH and 185427 mg/dl in control,
mean HDL cholesterol was 47+9 mg/dl in NASH and
59+17 mg/dl in control and mean LDL cholesterol was
108+36 mg/dl in NASH and 106+£27 mg/dl in control
group. Similar observation also documented by Park et
al.’ which are comparable with the current study. This
is comparable may be different type of methodological
study.

This study shows ultrasonogram findings of the fatty
liver. Mild fatty changes was found in 72(72%) and
moderate change in 28(28%). We had no enrolled
subject of severe fatty liver. Similar study showed by
Bhusal et al.’> among the enrolled 100 patients, 83%
had mild fatty liver and 17 % had moderate fatty liver
also confirming. They had no enrolled subject of
severe fatty liver.

This study shows the cholesterol value was abnormal
in 84(84%), while normal in remaining 16 (16%)
patients. Triglycerides was abnormal in 88 (88%)
while in 12(12%) patients was normal. HDL in 76
(76%) patients was abnormal while 24(24%) patients
had normal values. Low density lipoprotein value in 82
(82%) patient was abnormal and in 18 (18%) patient
was normal. Previous study reported total serum
cholesterol and serum triglyceride levels increased in
fatty liver (non-alcoholic disease) patients as
compared with controls.!+?°

Another study Tanwani et al.?> found the cholesterol
value was abnormal in 186 (62%), while normal in
remaining 114 (38%) patients. Triglycerides were
abnormal in 152 (50.7%) while in 148 (49.3%) patients
was normal. HDL in 155 (51.7%) patients was
abnormal while 145 (48.3%) patients had normal
values. Low density lipoprotein value in 117 (39%)
patient was abnormal and 183 (61%) patient was
normal. Very low-density lipoprotein in 117 (39%)
patients was abnormal and 183 (61%) patient was
normal.

This study shows comparison of lipid changes in
different grades of NAFLD by statistical analysis
using analysis of variance test (student ‘t’ test). P
values <0.05 were considered as significant. It was
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observed that increasing grades of NAFLD were
significantly associated with increasing levels of
serum total cholesterol (P value-0.001), TG (P
value-0.001), LDL (P value-0.001) and decreasing
HDL (P value-0.001) and increasing grades of
utrasonographically diagnosed NAFLD. The current
study is in agreement to the previous studies in
Mabhaling et al.*” they found NAFLD were significantly
associated with increasing levels of serum total
cholesterol (P value-0.001), LDL (P value-0.000) and
VLDL (P value-0.003) and decreasing HDL (P value-
0.000). No significant association was found between
serum triglyceride levels (P value-0.05) and increasing
grades of sonographically diagnosed NAFLD.

Ultrasonographic findings along with considerably
raised fasting lipid profile are the safe, cheap, easy, and
accurate available diagnostic tool for fatty liver
(non-alcoholic disease).!>!>203%  Ultrasound (USG)
foremost imaging technique used to establish and
categorize the fatty liver disease and extensively used
for the suspects of NAFLD and also asymptomatic
subjects having raised hepatic enzymes. In current
study, ultrasound provided excellent utility for
diagnosis of fatty liver (NAFLD) by means of raised
levels of fasting lipid profile. This is detected earlier by
ultrasonography. There 1is statistically significant
relation in subjects diagnosed on ultrasound and serum
fasting lipid profile of fatty liver (non-alcoholic
disease). Ultrasound is cost effective technique to
analyze the changes seen in various grades of NAFLD.

The present study had certain limitations. The sample
size was relatively small, which may limit the
generalizability of the findings. In addition, no
follow-up of the participants was performed to
reassess clinical or biochemical changes over time,
thereby restricting evaluation of disease progression
and long-term outcomes. Moreover, as the study was
conducted in a tertiary care hospital, the study
population may not accurately represent the general
community, and thus may not reflect the true
population burden of the disease. Therefore, larger
community-based studies are recommended to provide
a more comprehensive understanding of the condition
in the country.
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Conclusion

In conclusion, the present study highlights a strong
association between non-alcoholic fatty liver disease
(NAFLD) and metabolic abnormalities, particularly
dyslipidaemia. Most patients demonstrated elevated
serum triglyceride, total cholesterol, and LDL levels,
along with reduced HDL levels, indicating an
atherogenic lipid profile. Ultrasonographic grading
showed that the majority of patients had mild fatty
liver, while a smaller proportion had moderate disease.
Significant worsening of lipid parameters was
observed with increasing severity of NAFLD,
suggesting that dyslipidaemia is closely associated
with disease progression. These findings emphasize
that NAFLD is strongly linked to adverse metabolic
risk factors and underscore the importance of early
detection and management of lipid abnormalities to
prevent disease progression and reduce cardiovascular
risk.
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Abstract

Background: Maternal body mass index (BMI) is an important predictor of pregnancy outcomes; however, evidence
regarding the prognostic value of third-trimester BMI in Bangladesh remains limited. This study evaluated the association
between maternal BMI measured during the third trimester and maternal, obstetric, neonatal and postpartum outcomes.

Materials and Methods: A prospective observational cohort study was conducted among 250 singleton pregnant women
attending the Department of Obstetrics and Gynaecology, Khawja Yunus Ali Medical College Hospital (KYAMCH),
Bangladesh, between January 2024 and December 2025. Participants were classified using WHO Asian BMI criteria into
underweight, normal weight, overweight, and obese groups. Maternal complications, mode of delivery, neonatal outcomes,
and one-year postpartum maternal and infant outcomes were compared across BMI categories using appropriate statistical
tests, with p<0.05 considered statistically significant.

Results: Underweight women constituted 28.4% of the cohort, whereas 22.4% were overweight or obese. Underweight
mothers had significantly higher rates of anemia, preterm birth, low birth weight, and NICU admission. Conversely,
overweight and obese women experienced significantly increased frequencies of gestational diabetes mellitus,
pre-eclampsia, Caesarean delivery, meconium-stained amniotic fluid, fetal macrosomia, postpartum weight retention, and
persistent glucose intolerance. Infants born to mothers at both BMI extremes demonstrated increased neonatal morbidity
and greater NICU utilization.

Conclusion: Third-trimester maternal BMI is a simple, inexpensive, and clinically valuable predictor of adverse maternal
and neonatal outcomes. Routine BMI assessment during late pregnancy may facilitate risk stratification, targeted
nutritional intervention, individualized obstetric management, and improved maternal and neonatal outcomes in
resource-limited settings such as Bangladesh.

Keywords: Third trimester BMI, Pregnancy outcome, Maternal complications, Gestational diabetes mellitus, Neonatal
outcomes.

Introduction

Maternal nutritional status is a major determinant of
maternal, fetal, and neonatal health. Among available
anthropometric measures, body mass index (BMI)
remains a practical, inexpensive, reproducible, and
widely applicable tool for assessing nutritional status
and stratifying obstetric risk. Both low and high
maternal BMI are associated with increased maternal
morbidity, adverse pregnancy outcomes, and neonatal
complications.'.? The coexistence of undernutrition
and overweight/obesity-the “double burden of

DOI: https://doi.org/

malnutrition”-is particularly important in low- and
middle-income countries (LMICs).? A large systematic
review has demonstrated that abnormal maternal BMI
is associated with preterm birth, hypertensive
disorders, operative delivery, abnormal birth weight,
and neonatal intensive care unit (NICU) admission.*

Bangladesh is experiencing this nutritional transition.
Maternal undernutrition, anemia, and micronutrient
deficiencies remain prevalent, particularly among
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socioeconomically disadvantaged women, while
urbanization, dietary changes, and reduced physical
activity have contributed to increasing overweight and
obesity among women of reproductive age.’.®
Maternal underweight is associated with inadequate
nutritional reserves, impaired fetal growth, low birth
weight (LBW), preterm birth, and neonatal
morbidity.?.”.8 Conversely, maternal overweight and
obesity increase insulin  resistance, systemic
inflammation, and endothelial dysfunction,
contributing to gestational diabetes mellitus (GDM),

hypertensive  disorders,  pre-eclampsia,  fetal
macrosomia, operative delivery, and Caesarean
section.” 4

Although BMI is ideally assessed before conception or
during early pregnancy,'* this information is frequently
unavailable in Bangladesh because many women
initiate antenatal care late or first present to tertiary
hospitals during the third trimester.>.® In this context,
third-trimester BMI may provide a pragmatic measure
for late-pregnancy risk stratification. Despite
physiological gestational weight gain, late-pregnancy
BMI remains associated with hypertensive disorders,
GDM, operative delivery, fetal growth abnormalities,
and neonatal complications.'®,!”

Prospective evidence regarding the prognostic value of
third-trimester BMI in Bangladesh remains limited,
particularly regarding postpartum maternal health and
infant outcomes.'®?* Therefore, this prospective
observational cohort study evaluated the association
between third-trimester maternal BMI and maternal,
obstetric, neonatal, and one-year postpartum outcomes
among women attending Khawja Yunus Ali Medical
College Hospital, Bangladesh. We hypothesized that
both underweight and overweight/obesity would be
independently associated with adverse pregnancy
outcomes.

Materials and Methods

This prospective observational cohort study was
conducted in the Department of Obstetrics and
Gynaecology, Khawja Yunus Ali Medical College
Hospital, Bangladesh, from January 2024 to December
2025. Of 300 consecutively enrolled women, 250
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completed the one-year follow-up and were included
in the final analysis. Eligible participants were aged
18—40 years with singleton pregnancies at >28 weeks
of gestation. Women with multiple gestation,
hydramnios, pre-existing diabetes, chronic
hypertension, severe renal or cardiac disease, or
intrauterine fetal death at presentation were excluded.

Maternal height and weight were measured using
standard equipment, and BMI was calculated as kg/m?.
According to WHO Asian criteria, participants were
categorized as underweight (<18.5), normal weight
(18.5-22.9), overweight (23.0-24.9), or obese (>25.0
kg/m?). Maternal, obstetric, and neonatal outcomes,
including anemia, pre-eclampsia, gestational diabetes,
mode of delivery, birth weight, Apgar scores, and
NICU admission, were recorded. Maternal metabolic
and weight outcomes, breastfeeding, and infant growth
were assessed during one-year postpartum follow-up.

Data were analyzed using SPSS version 25.0.
Appropriate  parametric, non-parametric,  and
categorical tests were applied, with p<0.05 considered
statistically significant. Institutional ethical approval
and written informed consent were obtained.

Institutional ethical approval was obtained from
KYAMC. All participants were counselled regarding
the study, and written informed consent was obtained
before enrollment.

Results

Baseline Demographic Profiles of the 300 women
enrolled at baseline, 250 (83.3%) completed the
one-year postpartum follow-up and were included in
the final analysis, while 50 (16.7%) were lost to
follow-up.

Distribution of Cohort by Third-Trimester BMI Bands (N=250)
Overweight (23.0-24.9)

Normal Welght (18.5-22)

Figure 1: Pie chart cohort distribution by BMI bands
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Among the 250 enrolled women, the cohort
distribution across third-trimester BMI bands revealed
a distinct presentation of the malnutrition:
Underweight (28.4%), Normal Weight (49.2%),
Overweight (15.6%), and Obese (6.8%, including
morbid obesity) (Figure 1).

Samulated Distribution of Maternal Age across BMI Bands
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Figure 2: Box plot showing distribution of
maternal age across BMI categories Maternal
Antepartum Complications

The mean age of the participants were associated with
weight tiers, spanning from 23.8 years in the
underweight group to over 26.5 years within higher
weight ranges (Figure 2). Obese women demonstrated
a higher likelihood of being multigravida (73.33%)
compared to the underweight, who were mostly
primigravida

Volume 25, Issue. 02, July 2026

Table 1I: Maternal antenatal complications

stratified by third-trimester BMI bands

Maternal . . .

Complication Underweight| Normal Weight| Overweight| Obese | p-
:’%) (<18.5) (18.5-22.9) | (23.0-24.9) | (>=25.0)| value

Maternal Anemia | 23.94% 5.69% 7.69% | 6.67% [<0.05

Pre-eclampsia | 21.13% 22.76% 38.46% | 40.00% | <0.05

Gestational. |, ¢ >os 3.25% 1026% | 26.67% | <0.01

Diabetes (GDM) il 70 D70 el e

The clinical outcomes of the pregnancy was heavily
influenced by third-trimester weight statuses. Anemia
was overwhelmingly clustered within the underweight
group, affecting 23.94% of its members, compared to
only 5.69% of normal-weight individuals (p < 0.05).
Conversely, hypertensive and glycemic complications
were dominant within the overweight and obese
groups. Pre-eclampsia risk ranged from 21.13% in the
underweight group up to 40.00% within the obese
category. Similarly, GDM rates rose sharply from a
baseline of 3.25% in normal-weight women to 26.67%
among obese patients (p < 0.01) (Table I).

Table II : Association of Third-Trimester Maternal
Body Mass Index with Obstetric and Neonatal
Outcomes.

(Values are presented as n/N (%). BMI was
categorized according to WHO Asian BMI criteria:
underweight (<18.5 kg/m?), normal weight (18.5-22.9
kg/m?), overweight (23.0-24.9 kg/m?), and obese (>
25.0 kg/m?). Overall differences among BMI
categories were assessed using Pearson’s y* test. A
two-sided p<0.05 was considered statistically
significant. BMI, body mass index; NICU, neonatal
intensive care unit).

Underweight Normal weleht Overweight Obese
Outcome (n=71), n/N B weig (n=39), n/N (n=17), n/N e p-value
! (n=123), /N (%) )
(%) (%) (%)
Spont inal
ponfaneous vagina 5171 (71.8) | 84123 (683) | 23/39(59.0) | 8/17(47.1) | 495 | 0.175
delivery
Caesarean delivery 20/71(282) | 39/123 31.7) | 16/39(41.0) | 9/17(52.9) | 495 | 0.175
Preterm birth 23/71 (324) | 15/123(122) | 2/39(5.1) | 3/17(17.6) | 17.67 | <0.001
Low birth weight (<2.5kg)| 26/71 (36.6) | 18/123 (14.6) | 4/39(10.3) | 2/17(11.8) | 17.51 | <0.001
Macrosomia
(540 ke) 0/71 (0.0) 1/123 (0.8) 339(7.7) | 3/17(17.6) | 21.03 | <0.001
Moo
cconium-stained 7/71 (9.9) 15123 (12.2) | 839205 | 6/17(353) | 888 | 0.031
amniotic fluid
NICU admission 10771 (14.1) 47123 (3.3) 839 (20.5) | 5/17 (294) | 18.00 | <0.001
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Intrapartum Profiles and Delivery Modes

Delivery modes varied widely based on third-trimester
BMI status. Spontaneous vaginal deliveries were most
frequent among underweight (71.8%) and normal-
weight (68.3%) cohorts. Caesarian sectionwere
needed among over weight and obese cohorts: the
Caesarean section rate reached 41.0% in overweight
women and 53.3% in obese women (p < 0.05).
Primary clinical indications for caesarian section in
high-BMI cohorts included labor dystocia, induction
failures, and acute fetal distress signaled by
meconium-stained liquor. Meconium-stained amniotic
fluid was documented in 36% of obese mothers
deliveries, contrasted against just 12% within the
normal-weight control group.

Correlation Heat Map: Birth Weight and I-Year Infant Follow-up
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Figure 3. Correlation heat map of birth
anthropometric parameters and infant growth
outcomes at 1-year follow-up.

The heat map shows correlations between birth
characteristics and infant growth at 1 year. The
strongest correlation was between 1-year weight and
weight gain (r = 0.86), followed by birth weight and
birth length (r = 0.63). One-year weight was also
moderately associated with WAZ (r = 0.57). Most
other relationships were weak to moderate.
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Neonatal Outcomes

Maternal third-trimester weight variations correlated
strongly with neonatal birth profiles (Figure 3).

Neonatal Outcomes

Maternal third-trimester weight variations correlated
strongly with neonatal birth profiles. Preterm labor
pains were prominent in the underweight group (32%)
relative to normal weight (12%) and overweight
cohorts (4%) (p = 0.000) (Table II).

Birth Weight: Mean birth weight showed a direct
relationship with maternal BMI
Underweight mothers frequently delivered Low Birth
Weight infants (<2.5 kg). In contrast, macrosomia
(>4.0 kg) was uniquely seen within the high-BMI
categories, tracking at 15.38% in the obese subgroup.

linear status.

Apgar Scores and NICU Admissions: While average
I-minute and 5-minute APGAR scores did not deviate
much across the different groups (p > 0.05), the total
numbers of neonates requiring immediate care
interventions did. NICU admissions peaked at the
newborns of mothers with extreme groups of BMI:
14% of infants born to underweight mothers (primarily
for low birth weight and prematurity) and 26.7% born
to obese mothers (for birth asphyxia and respiratory
distress) required intensive care.

NICU Admission Rates Trend Profile:
* Underweight (<18.5 kg/m?): 14.0%
critical care intervention

* Normal Weight (18.5-22.9 kg/m?): 3.3% baseline
operational care

* Overweight (23.0-24.9 kg/m?): 20.5% transitional
observation

* Obese (>25.0 kg/m?): 26.7% intensive metabolic
and respiratory support

requiring

One-Year Postpartum Follow-Up Outcomes

The one-year longitudinal phase identified lingering
effects from the third-trimester classifications:

1. Maternal Metabolic Path: Over 18% of the obese
and overweight mothers who developed GDM
exhibited persistent impaired fasting glucose or frank
Type 2 diabetes mellitus at their 6-week and 1-year
screening intervals.
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2. Postpartum Weight Trends: Women entering the
third trimester with an overweight and obese BMI
profile retained a mean of 6.4 kg above their early
pregnancy estimates at one year postpartum,
aggravating baseline obesity levels.

3. Infant Lactation and Development: Underweight
mothers experienced higher rates of subjective
lactation insufficiency within the first six months. At
the one-year followup milestone, infants born to the
underweight cohort had higher rates of persistent
mild-to-moderate wasting and failure to thrive
compared to normal-weight controls.

Multivariable Logistic Regression Analysis

After multivariable adjustment, both extremes of
maternal BMI remained independently associated
with adverse pregnancy outcomes. Compared with
women with normal BMI, obese women had
significantly higher adjusted odds of pre-eclampsia
(AOR 8.06; 95% CI 2.35-27.68; p<0.001), NICU
admission (AOR 9.66; 95% CI 1.95-47.89; p=0.005),
and meconium-stained amniotic fluid (AOR 11.40;
95% CI 3.01-43.16; p<0.001). Overweight women
had increased odds of Caesarean delivery (AOR 2.78;
95% CI 1.19-6.51; p=0.019). Maternal underweight
was independently associated with preterm birth
(AOR 2.74; 95% CI 1.16-6.46; p=0.021), low birth
weight (AOR 3.45; 95% CI 1.52-7.80; p=0.003), and
NICU admission (AOR 4.32; 95% CI 1.33-13.97,;
p=0.015). Urban residence was associated with lower
adjusted odds of Caesarean delivery and NICU

admission. Other adjusted covariates did not
demonstrate statistically significant independent
associations in the respective models.

Discussion

The present prospective observational cohort study
demonstrates that maternal body mass index (BMI)
measured during the third trimester is significantly
associated with maternal, obstetric, neonatal, and
postpartum outcomes among Bangladeshi women.
Both ends of the BMI spectrum showed distinct
patterns of risk: underweight was predominantly
associated with nutritional deficiency, preterm birth,
low birth weight (LBW), and neonatal morbidity,
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whereas overweight and obesity were associated with
metabolic, hypertensive, and operative complications.
These findings support the clinical usefulness of
late-pregnancy BMI for risk stratification, particularly
in resource-limited settings where early antenatal BMI
is frequently unavailable.

Nearly one-third of the study population was
underweight, highlighting the persistent burden of
maternal undernutrition in Bangladesh despite
improvements in maternal healthcare. This finding is
consistent with national evidence showing that
undernutrition remains particularly important among
rural and socioeconomically disadvantaged women.
Maternal anemia was substantially more frequent
among underweight women, plausibly reflecting
reduced nutritional reserves and deficiencies of iron
and other micronutrients. Previous Bangladeshi
studies have similarly demonstrated associations
between maternal undernutrition, anemia, and adverse
neonatal outcomes.?

Underweight women also experienced significantly
more preterm births and LBW infants.*** Maternal
nutritional  deficiency may impair placental
development and fetal nutrient supply, thereby
restricting fetal growth and increasing susceptibility to
premature delivery.”® Comparable studies from
Pakistan and India have demonstrated associations
between low maternal BMI, fetal growth restriction,
LBW, and neonatal morbidity.””* In the present study,
infants of underweight mothers also required NICU
admission more frequently, predominantly because of
prematurity, LBW, respiratory problems, and feeding
difficulties. These observations emphasize the
importance of nutritional assessment and intervention
during pregnancy.*

Conversely, overweight and obese women
experienced higher frequencies of gestational diabetes
mellitus (GDM), pre-eclampsia, Caesarean delivery,
meconium-stained amniotic fluid, and neonatal
complications.’’ These findings are consistent with
evidence identifying maternal obesity as an important
modifiable risk factor for adverse pregnancy
outcomes.*? Increasing maternal adiposity promotes
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insulin resistance, chronic inflammation, oxidative
stress, endothelial dysfunction, and abnormal placental
function, providing plausible mechanisms for these
associations.33 3¢

The frequency of GDM increased markedly with
increasing BMI. Excess adiposity aggravates the
physiological resistance of pregnancy,
increasing maternal hyperglycaemia and fetal glucose
exposure and subsequently contributing to macrosomia
and neonatal metabolic complications.*® Similarly,
pre-eclampsia  increased  progressively  among
overweight and obese women, consistent with the
established relationship between obesity, endothelial
dysfunction, systemic inflammation, and impaired
placental vascular adaptation.’**® These findings
support intensified metabolic and blood-pressure
surveillance in pregnant women with increaded BMI.
Caesarean delivery was also more frequent with
increasing BMI. Maternal obesity may increase

insulin

operative delivery through fetal macrosomia,
dysfunctional labour, prolonged labour, failed
induction, and concern regarding fetal

compromise.®?,3”*® Meconium-stained amniotic fluid
was likewise more common among obese mothers,
potentially reflecting placental dysfunction and
increased fetal susceptibility to intrapartum stress.*
These observations indicate that women with elevated
BMI may require more intrapartum
surveillance and preparedness for operative delivery.

intensive

NICU admission showed a U-shaped relationship with
maternal BMI, with increased admission among
infants of both underweight and obese mothers.
Underweight-related  admissions were  mainly
associated with prematurity and LBW, whereas infants
of obese mothers more frequently required intensive
care for respiratory compromise, hypoglycaemia, birth
asphyxia, and complications associated with
macrosomia. Similar patterns of neonatal morbidity
associated with abnormal maternal BMI have been
reported previously.*

The one-year follow-up adds an important longitudinal
dimension to this study. Women with elevated BMI
demonstrated greater postpartum weight retention and
persistent glucose abnormalities, supporting the
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concept that pregnancy may identify women at future
metabolic risk.*.*" In contrast, underweight mothers
experienced more perceived lactation insufficiency,
while their infants showed greater growth impairment.
Maternal nutritional status may therefore have
consequences extending beyond delivery, affecting
both maternal metabolic health and early childhood
growth.*

These findings have practical implications for
Bangladesh, where delayed antenatal presentation
remains common. Third-trimester BMI is inexpensive,
non-invasive, and readily available and may help

identify women requiring enhanced antenatal
surveillance, nutritional intervention, delivery
planning, and neonatal preparedness. Although

pre-pregnancy or early-pregnancy BMI remains
preferable, late-pregnancy BMI may provide useful
supplementary  risk  information when earlier
measurements are unavailable. The study's prospective
design, Asian-specific BMI classification, and
one-year follow-up strengthen its clinical relevance;
however, its single-centre design, use of third-trimester
BMI, loss to follow-up, and absence of detailed
information on gestational weight gain, dietary intake,
physical activity, and nutritional biomarkers should be
considered when interpreting the findings. Future
multicentre studies incorporating serial anthropometric
and metabolic assessments are warranted.

Overall, the study demonstrates a clinically important
U-shaped relationship between maternal BMI and
adverse pregnancy outcomes. Maternal underweight
primarily increases nutritional, fetal-growth, and
prematurity-related risks, whereas overweight and
obesity increase metabolic, hypertensive, operative,
and neonatal complications. Routine BMI assessment,
combined with targeted nutritional and obstetric
management, may therefore represent a practical
approach to improving maternal and neonatal
outcomes in Bangladesh.

Conclusion

Maternal body mass index (BMI) measured during the
third trimester is a significant predictor of adverse
maternal, obstetric, neonatal, and postpartum
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outcomes. Underweight mothers were more likely to
experience anemia, preterm birth, low birth weight,
and increased NICU admissions, whereas overweight
and obese mothers had higher risks of gestational
diabetes, pre-eclampsia, Caesarean delivery, and
postpartum metabolic complications. In resource-
limited settings where early antenatal booking is often
delayed, third-trimester BMI provides a simple and
cost-effective tool for risk stratification. Routine BMI
assessment, nutritional interventions, and structured
postpartum follow-up may improve maternal and
neonatal outcomes and strengthen obstetric care in
Bangladesh.

Limitations

This study has several limitations. Its single-centre
design may limit generalizability, and third-trimester
BMI cannot fully represent pre-pregnancy nutritional
status because of physiological gestational weight
gain. Dietary intake and gestational weight gain were
not formally assessed, while 16.7% loss to follow-up
may have introduced attrition bias. Finally, the
observational design precludes causal inference, and
residual confounding from unmeasured factors cannot
be excluded.
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Abstract

Background: Background: Preeclampsia is a multi system disorder that can affect 5-8% of all pregnancies and is a major
contributor for maternal and parinatal morbidity and mortality. There is no single test to fulfill all the criteria for a good
predictor of preeclampsia.

Objective: To determine the outcome of pregnancy in preeclampsia with impaired renal functions.

Materials and Methods: This Analytic observational study was carried out in the Department of Obstetrics and
Gynaecology in Rangpur Medical College Hospital, Rangpur, from January 2025 to December 2025. 20 preeclamptic
patients with impaired renal function were considered as group A and 80 preeclamptic patients with normal renal function
were cnsidered as group B.

Results: Out of these 100 study subjects serum Creatinine and Uric acid level were deranged (group A) compared to group
B. Maternal and perinatal complications were higher among group A than group B.

Conclusion: Impaired Creatinine and uric acid level in preeclampsia adversely affect pregnancy outcome. Therefore prior

information in such patients may help to reduce perinatal and maternal morbidity and mortality.

Key words: Preeclampsia, Renal functions.

Introduction

Preeclampsia is the most challenging clinical entity
affecting both mother and fetus. It is a predisposing
factor for maternal as well as perinatal morbidity and
mortality. Incidence of preeclampsia in developing
nation has been reported to be around 4-18%.!
Preeclampsia is defined as pregnancy specific
syndrome observed usually after 20 weeks of gestation
with systolic blood pressure > 140mmHg and diastolic
blood pressure > 90 mmHg accompanied by signifi-
cant proteinuria with or without edema. Severe
preeclampsia is associated with elevated blood
pressure >160/110 mmHg, on two occasions at least 6
hrs apart, on bed rest; with proteinuria > 5gm in 24 hrs
urine sample; along with other symptoms such as
headache, visual disturbances, hyper reflexia, epigas-
tric or right upper quadrant pain, vomiting, oliguria,
impaired liver function and thrombocytopenia
(HELLP Syndrome).? In most of the cases, about 75%
preeclampsia appear to be mild and 25% are severe.?
Serum uric acid and creatinine levels are a part of work
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up for the pregnant women with hypertension. The
elevated levels of these parameters were due to
decreased urinary clearance secondary to reduced GFR
and increased reabsorption.* Serum uric acid is not
only a marker of severity of disease but also contrib-
utes to the pathology of disorder.® Serum uric acid is a
marker of oxidative stress, tissue injury and renal
dysfunction. It is the product of purine metabolism and
is synthesised by the enzyme xanthine oxidase.
Hypoxia and ischemia of the placenta and cytokines
such as interferon induce the expression of xanthine
oxidase and therefore increase production of uric acid
and reactive oxygen species. In uncomplicated preg-
nancies, serum uric acid concentration fall in first and
2" trimester 25-35 % due to an elevation in renal clear-
ance secondary to increased GFR or reduced proximal
tubular re-absorption and due to changes in its produc-
tion rate continue to remain low during second trimes-
ter and slowly and slowly increase during third
trimester, possibly due to raised fetal production,
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decreased binding to albumin and a decline in uric acid
clearance until towards the end of pregnancy.®

Several studies have reported a positive correlation
between elevated maternal serum uric acid and creati-
nine adversely affect maternal and foetal outcome.” Up
to now, there is no reliable, valid, and cost-effective
screening test for the early detection of preeclampsia.
It seems that measuring the blood level of uric acid and
creatinine is one of the available and cheap screening
tests that may help to early detection of the disease.®

Referral to higher center in appropriate time and giving
appropriate treatment at that center may reduce the
maternal and perinatal morbidity and mortality.

Meterials and Methods
This study was conducted on dept of Obst and

Volume 25, Issue. 02, July 2026

Gynaecology in Rangpur Medical College Hospital,
Rangpur, from January 2022 to December 2022. Study
population was all the admitted patients after 28 weeks
of gestation diagnosed as a preeclampsia by history,
thorough clinical examination and relevant
investigations. Investigations was carried out in this
study include CBC, proteinurea, serum creatinine,
serum uricacid. Then the study population was divided
into two groups. Group A comprises 20 patients of
severe preeclampsia and Group B comprises 80
patients of non- severe preeclampsia .Feto - maternal
complications were compared between these two
groups. All the information was collected in a
predesigned interview schedule. Data was analyzed
using SPSS software version 23.Chi square test was
done to see significance of difference and p value
p<0.05 was taken as significant.

Results
Table I: Socio - Demographic profile of study subject (n=100)
Preeclamptic mother
Parameter Group A Group B X? Value P Value
Severe Preeclampsia | Non severe Preeclampsia

Age group (years)
<20 years 02 (10%) 07 (8.75%)

20-30 years 15 (75%) 48 (68%)
>30 years 03 (15%) 25 (31.25%) 2.108 0.349 (NS)

Mean = SD 25.65+4.757 25.65+4.757
Socioeconomicstatus
Low 18 (90%) 66 (82.5%)
Middle 02 (10%) 11 (13.75%) 1.030 0.597 (NS)
Upper 00 (00%) 03 (3.75%)
Gestational age
<34 weeks 07 (35%) 17 (21.25%)
>34 weeks 13 (65%) 63 (78.75%) 1.658 0.198 (NS)
Mean+SD 31.4442.439 35.00+2.645
Gravida
Primi 15 (75%) 59 (73.75%)
Multi 05 (25%) 21 (26.25%) 0.909 0.013 (NS)
ANC
Yes 03 (15%) 29(36.25%)
No 17 (75%) 51 (63.75%) 3.320 0.068 (NS)
Level of education
Iliterate 08 (40%) 06 (7.5%)
Primary 09 (45%) 51 (63.75%)
SSC 02 (10%) 14 (17.5%) 14.196 0.003 (S)
HSC 01 (5%) 09 (11.25%)

X2: Chi-square test was done, P: Probability, n: Number of patients,NS: Non-significant, S: Significant (p<0.05)
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Table I shows most of the study subject (75% in group
A & 68% in group B) were 20-30 years age group.
90% of group A & 82.5% of group B were from low
socioeconomic status. 45% of group A and 63.75% of
group B were primarily educated. Majority of the
patient of both group were house wife and majority of
the rural population in both group. Most of the patient
in both groups were matched in age, socioeconomic
status, occupation and residence was not statistically

Volume 25, Issue. 02, July 2026

significant (p>0.05). 75% of group A and 73.75% Of
group B were primi gravid. 75% of group A & 63.75%
of group B were not taking ANC. 65% of group A and
78.75% of group Bwere>34 weeks pregnancy.
Gravida, ANC & Gestational age are not statistically
significant (p>0.05).

Table II: Routine Investigations (Biochemical) profile of study subject (n=100)

Preeclamptic mothers
Parameter Group-A Group-B X? value P value
Severe PE (n=20) | Non severel PE (n=80)
Routine investigations (%)
Hb%(gm%)
>10gm% 00 (00) 07 (8.75%) 1882 0.170 (NS)
<10gm% 20 (100%) 73 (91.25%)
Platelet count
1.5-4.0 lack/pL 04 (25%) 80 (100%)
<1.5 lack/L, 16 (75%) 00 (00) 76.190 | p<0.001(S)
Proteinurea
Trace 00 (00) 25 (31.25%)
- 00 (00) 00 (00) 8.913 0.012 (NS)
++ 02 (10%) 09 (11.25%) ’ )
+++ 18 (90%) 46 (57.5%)

X2: Chi-square, P: Probability, n: Number of patients, S: Significant, NS: Non-significant. in Chi-square test of

significance of difference.

Table II shows in group A 100% of Hb% & 75% Of platelet count was decrease which was statistically significant
(p<0.005). 90% 0Of group A patient having +++ proteinuria.

Table III: Special Investigations (Renal functions) profile of study subject (n=100)

Preeclamptic mothers
Renal Functions Group-A Group-B X? value P value
Severe PE (n=20) | Non severe PE (n=80)

Serum creatinine Normal (0.6 02(10%) 80(100%)

— 1.2 mg/dl) 87.805 | P<0.001(s)
Raised (>1.2mg/dl) 18(90%) 00(00%)

Serum uric acid Normal (2.4 — . .

5.7 mg/dl) 07(35%) 80(100%) 59770 | P<0.001(s)
Raised(>5.7mg/dl) 13(65%) 00(00%)
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X2: Chi-square, P: Probability, n: Number of patients, S: Significant, NS: Non-significant. in Chi-square test of

significance of difference.

Table I1I shows Serum uric acid and creatinine was raised in 65% and 90% of population respectively. Which was
also statistically significant (P<0.001).

Table IV: Distribution of maternal outcome of the study subject (n=100)

Pre eclamptic mothers
Parameter Group-A Group-B x* value P value
Severe PE(n=20) | Non severe PE (n=80)
Mode of delivery
VD 09 (45%) 55 (68.75%) 3917 0.048 (S)
LSCS 11 (55%) 25 (31.25%)
Maternal morbidity 20 (100%) 12 (15%) 53.125 p<0.001 (S)
PPH 04 (20%) 04 (5%) 4.891 0.027 (S)
Abruppio placentae 00 (00) 02 (2.5%) 510 0.475 (NS)
Hepatic dysfunction 02 (10%) 00 (00) 8.163 0.004 (S)
Pulmonary oedema 07 (35%) 06 (7.5%) 10.698 0.001 (S)
HELLP syndrome 05 (25%) 00 (00) 21.053 p<0.001 (S)
DIC 04 (20%) 00 (00) 16.667 p<0.001 (S)
Maternal mortality 07 (35%) 03 (3.75%) 25.781 p<0.001 (S)

X2: Chi-square, P: Probability, n: Number of patients, S: Significant, NS: Non-significant. in Chi-square test of

significance of difference

Table IV shows LSCS was more in group A than group B whish was statistically ignificant (p<0.005). Maternal
complication were significantly higher in women of group A compared to group B among them pulmonary edema
is highest. Maternal mortality was 45% in group A and 3.75% in group which was statistically significant

(p<0.001).
Table V: Distribution of feta and perinatal outcome of the study subject (n=100)
Pre eclamptic mothers
Neonatal Issues Group-A Group-B X? value P value
Severe PE (n=20) Non severe PE (n=80)
Live birth 15 (75%) 75 (82.5%) .199 0.656 (NS)
APGAR score (1 minute) 5.06+3.104 7.76+1.216 3.475 0.062 (NS)
08 (45%) 54 (68%)
APGAR score (5 minutes) 5.82+3.555 8.73+1.387 4.720 0.030 (S)
12 (60%) 66 (83%)
Low birth weight <2.5Kg 08 (40%) 25 (31.25%) 0.554 0.457 (NS)
Asphyxia 06 (30) 08 (10%) 5.316 0.021 (S)
NICU Admission 10 (50%) 28(35%) 1.528 0.216 (NS)
IUGR 08 (40%) 09 (11.25%) 9.373 0.002 (S)
1UD 05 (25%) 05 (6.25%) 12.524 <0.001 (S)
Death within 7 days 05 (25%) 04(5.0%) 2.512 0.113 (NS)
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X?2: Chi-square, P: Probability, n: Number of patients,
S: Significant, NS: Non-significant.in Chi-square test
of significance of difference.

Table V shows no significant difference in birth
weight of babies between group A and group B. 1
minute and 5 minute both Apgar score was better in
group B. Neonatal complications are more in group A
compared to group B and it was statistically
significant. Perinatal death is high in group A (25%)
than in group B (11.25%) which was statistically not
significant (p>0.005).

Discussion

This study was conducted in Obstetrics and
Gynecology dept in Rangpur Medical College and
Hospital, Rangpur, is an important referral hospital of
North Zone in Bangladesh. In the present study, study
population were 100 having preeclampsia, had been
divided into two group. Severe Preeclampsia 20 were
in group A and Non severe PE 80 were in group B.

Younger age (Table- 1) group is an important risk
factor for preeclampsia. Though it is a disease of
adolescent group but in the present study, mean age
was 25.65+4.757 years in both groups are matched.
Majority of the population were 20-30 years. These
ages are more vulnerable due to early marriage and
pregnancy in our country as compared to western
countries. This age difference was not statistically
significant (p>0.34). It is consistent with the study of
Amit G et al where mean age was 25.12 + 3.65 years.
Maximum 82.82% of patient were between 20-29
years of age.’Also consistent with S Kishwaraer al in
Bangladesh Medical Journal (2011).1°

In the present study majority came from low
socioeconomic status (Table-I) which was statistically
not significant (p<0.597). It correlates with the study
of Savita Rani et al where 84% belongs to low
socioeconomic status.!!

Regarding educational background (Table-I) majority
of the patient were primarily educated and very few
are illiterate in both groups which was statistically
significant (p<0.05).It is due to primary education is
free in our country so, majority of the people were
primarily educated. This study was matched with the
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study of Cicih O, Lelly A. They showed that lowered
educated women had highest risk of preeclampsia
compared to high education.'? It was also consistent
with Koido Pet al."?

In this study most of the population were came from

rural area (Tabble-I). rural people are more vulnerable
to developed preeclampsia, because in rural area there
is lack of ANC facilities, women are less empowered
due to lack of education and also the study was
conducted in Rangpur Medical College Hospital
which is a public hospital where maximum case were
came from low affluent society and referred from
different rural zone. It correlates with the study of
Savita Rani Singhal et al where 84% had rural
background.

The incidence of preeclampia is more in primigravid.
This is comparable to Mac Gillivray which shows that
primigravida has 15 times greater risk compared to
multigravida.' It also correlate with Savita Rani
Singhal et al where primigravida were 70%."

In present study 75% of group A and 63.75% of group
B took irregular and no antenatal care at all (Table-I).
Group B comparatively took more ANC but it was not
significant (p>0.068). According to Majhi et al, shows
82.3% of patient did not have a regular antenatal
check-up.'> Which indicates that low socioeconomic
status, lack of education poverty and inadequate
antenatal check-up has a close relationship with
preeclampsia and poor feto — maternal outcome.

Present study show mean gestational age of the
mother was 31.444+439 and 35.00+2.645 weeks in
group A and B respectively (Table- I), which
statistically insignificant (p>0.0198). Amit G et al
also observed similar finding with that of present
study, their study was also statistically not significant.’
Barua found mean gestational age was 37.55 weeks. '
This study indicates more the gestational age less the
maternal and perinatal complications.

Regarding Renal function (Table-III) Serum
creatinine and uric acid level are raised 90% and 65%
of group A patient respectively. Was statistically
significant  (p<0.001) which was consistent
withMaryamAsgharniaet a/ where Mean level of uric

43



TMSS Medical College Journal (TMCJ)

acid in women with severe pre- eclampsia (5.66+1.46)
was significantly higher than non-severe preeclampsia
(5.12£1.29) (p=0.031)."

Regarding maternal outcome (Table-1V) out of 20
patient in group A, 25% developed HELLP, 20%
PPH, 10% renal dysfunction, 35% pulmonary edema,
20% DIC and maternal mortality was 45% all are
statistically significant (p<0.001). Abruption placenta
were 2.5% in group B population which was
statistically not significant (p>0.0475). As per Loi K ef
al'® HELLP 6%, pulmonary edema 5%, ARF 14%,
Abruption 2% were noted in preeclamptic patient with
deranged liver function. As per PunnetMet al'® support
these result which was statistically significant (p
<0.001).

In the present study 75% of group A and 82.5% of
group B were live birth which was statistically not
significant. In these study fetal complication is more
in group A population compared to group B. Out of 20
patient in group A 30% developed fetal asphyxia, 40%
IUGR, 25% IUD and 25% perinatal death occur
within 7days which was statistically significant. 40%
are LBW and 50% of them need NICU admission
which was not statistically significant. Apgar score in
both one minute and five minute were deranged in
group B neonate but Apgar score in one minute is
nonsignificant (p>0.062 and Apgar score in five
minute is statistically significant (p<0.05). This study
was consistent with Savita Rani Singhaetal.!!

So, from this study we found that nulliparous,
primarily educated women with low socioeconomic
status and lower gestational age group those who are
not in antenatal care are more prone to develop
impaired liver function. People with impaired liver
functions showed adverse pregnancy outcome.

Conclusion

Serum uric acid and creatinine are elevated in severe
PE whereas no significant difference was observed
between severe and non severe PE. Serum uric acid
level showed better specificity and sensitivity for
severe PE and also correlated negatively with fetal
outcome .Serum uric acid and creatinine levels vary
with gestational age hence studies should focus on
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estimating these markers in 2" and 3™ trimesters.To
diagnose or to predict a possible PE at an early stage
and avert maternal and fetal outcome estimation of
these two marker to be recommended at an earlier
sages of pregnancy.
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Abstract

Background: Refugee settlements can face increased risks of communicable diseases because of population density,
environmental constraints, population mobility, and pressure on health services. Cox’s Bazar hosts a large Rohingya
refugee population and has experienced recurrent dengue transmission and substantial viral hepatitis concerns.
Objective: To describe laboratory test positivity patterns for dengue, malaria, syphilis, hepatitis B virus (HBV), and
hepatitis C virus (HCV) among clients tested at three health posts in Camps 1E, 11, and 22 of Cox’s Bazar, Bangladesh.
Materials and Methods: We conducted a retrospective cross-sectional analysis of cumulative laboratory register data
from July 2024 through April 2026. The dataset comprised 5,053 test records for dengue NS1 antigen, dengue IgM and
IgG, hepatitis B surface antigen (HBsAg), anti-HCV, venereal disease research laboratory (VDRL) testing, and malaria
rapid diagnostic tests and/or microscopy. Positivity was summarized as percentages with 95% confidence intervals (CIs)
using the Wilson method. Chi-square tests were used to assess differences in positivity across the three camps. Because the
source data were aggregate and test-based, the analysis did not estimate population prevalence, incidence, or patient-level
risk.

Results: HCV had the highest observed positivity, 23.3% (367/1,573; 95% CI 21.3-25.5), with the highest camp-specific
positivity in Camp 11 (31.2%). Dengue NS1 positivity was 16.2% (76/468; 95% CI 13.1-19.9), ranging from 2.3% in
Camp 1E to 28.7% in Camp 22 (p<0.001). Dengue IgG positivity was 15.0% (44/293), while IgM positivity was 2.2%
(7/318). HBsAg positivity was 3.3% (51/1,549), and VDRL positivity was 0.6% (5/823). No positive malaria tests were
recorded among 29 tests. Anti-HCV results represent screening positivity and do not establish active HCV infection.
Conclusion: The findings demonstrate substantial HCV test positivity and marked between-camp variation in dengue NS1
positivity among clients who were tested. These findings support continued decentralized hepatitis diagnosis and linkage
to treatment, camp-specific dengue surveillance and vector-control activities, and stronger routine laboratory surveillance.
The results should not be interpreted as population prevalence or as evidence of temporal trends because the analysis was
based on cumulative test records without monthly counts or individual-level denominators.

Keywords: laboratory surveillance, Dengue, Hepatitis C, Hepatitis B, Syphilis, Malaria, Rohingya refugees.

Introduction

Displaced populations may experience increased  viral hepatitis B and C as major public health priorities,
exposure to communicable diseases because of  while dengue has expanded geographically and

crowded living conditions, population mobility,  reached historically high levels of global reporting.'?
environmental constraints, interrupted access to

preventive services, and limited health-system
capacity. In humanitarian settings, blood-borne
infections and vector-borne diseases may coexist and
place different demands on surveillance and clinical
services. Global WHO reporting continues to identify

In Bangladesh, the Rohingya refugee response in
Cox’s Bazar comprises densely populated camps with
substantial and continuing health-service needs.
Dengue has been repeatedly reported in the camps and
surrounding host communities, including a major
upsurge during 2024. WHO described the 2024 dengue
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outbreak in the Rohingya camps and host communities
as the largest and most prolonged since 2018.3#

Viral hepatitis is also an important concern in the
Rohingya refugee population. Previous studies and
humanitarian health reports have documented
substantial HCV seropositivity and active infection in
this population. WHO reporting from Cox’s Bazar has
also highlighted the need to expand HCV diagnosis
and access to treatment.>¢

The epidemiological information available at district
or response level may mask differences between
individual camps. Camp-specific laboratory data can
therefore provide operationally useful information for
prioritizing surveillance, clinical services, referral, and
prevention. However, positivity among people who are
tested is not equivalent to population prevalence, and
aggregate laboratory data do not permit patient-level
risk-factor analysis.

The present study therefore describes laboratory test
positivity for dengue, malaria, syphilis, HBV, and
HCV among clients tested at three Gonoshasthaya
Kendra (GK)-operated health posts in Camps 1E, 11,
and 22. The study specifically examines differences
between camps and avoids interpreting cumulative test
positivity as population prevalence or temporal
incidence.

Materials and Methods
Study design and setting

This was a retrospective cross-sectional analysis of
secondary, laboratory-based surveillance data. The
study setting comprised three GK-operated primary
health posts in Camp 1E, Camp 11, and Camp 22 in
Ukhiya sub-district, Cox’s Bazar, Bangladesh. The
study was restricted to these three sites because the
available laboratory register dataset covered the three
GK health posts during the study period.
Consequently, the sample represents clients tested at
these service points and is not a population-
representative sample of all residents of the three
camps.
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Study period

The study period was July 2024 to April 2026,
corresponding to the period covered by the laboratory
registers used for this analysis.

Data source and eligibility

Data were extracted from standardized laboratory
registers covering the study period. Eligible records
were laboratory test records for one of the predefined
assays performed at the three study health posts during
the study period. The included tests were: (1) dengue
NS1 antigen, dengue IgM, and dengue IgG; (2) HBsAg
and anti-HCV; (3) VDRL for syphilis; and (4) malaria
rapid diagnostic testing and/or microscopy.

The analytical unit was the test record rather than a
unique individual. Because the source dataset was
aggregated and did not contain personal identifiers or a
patient-level linkage key, it was not possible to
determine whether the same client contributed more
than one test record or to perform patient-level
deduplication. Accordingly, denominators represent
the number of tests recorded for each assay, not the
number of unique persons.

No patient-level demographic or clinical exclusion
criteria could be applied because age, sex, clinical
history, and other individual-level variables were not
available in the aggregated analytical dataset. Records
outside the specified study period or unrelated to the
predefined assays were outside the study dataset.

Laboratory measures

Dengue NSI antigen was treated as evidence
compatible with acute dengue infection at the time of
testing; dengue IgM and IgG were interpreted as
markers of recent and past exposure, respectively.
HBsAg was used as the laboratory marker of current
HBV infection, while anti-HCV was interpreted as
evidence of previous or current HCV exposure and
cannot by itself establish active HCV infection. VDRL
was used for syphilis screening. Malaria testing was
based on rapid diagnostic testing and/or microscopy.
The study reports laboratory test positivity and does
not establish clinical diagnoses beyond the test
information available.
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Statistical analysis

Analyses were performed using SPSS version 25. For
each assay, positivity was calculated as the number of
positive tests divided by the number of tests recorded
for that assay. Exact denominators were retained for
transparency. Aggregate 95% confidence intervals
(CIs) were calculated using the Wilson score method.
Pearson’s chi-square test was wused to assess
heterogeneity in positivity across Camps 1E, 11, and
22 when expected cell counts were adequate; Fisher’s
exact test was used for sparse contingency tables. A
two-sided p<0.05 was considered statistically
significant.

The analysis was intentionally descriptive because the
available data were cumulative, aggregate, and
test-based. No regression  was
undertaken because individual-level covariates and
patient identifiers were unavailable. Likewise, no
monthly or seasonal trend analysis was performed
because monthly test counts and monthly positivity

multivariable
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data were not available in the analytical dataset. The
absence of temporal analysis is therefore treated as a
limitation rather than interpreted as evidence of stable
or changing transmission over time.

Reporting framework

The manuscript was prepared with reference to the
Strengthening the Reporting of Observational Studies
in Epidemiology (STROBE) guidance for cross-
sectional studies, while recognizing that the
underlying dataset was aggregate and laboratory-
register based.

Results
Overall laboratory activity

A total of 5,053 infectious-disease test records were
included. Camp 1E contributed 2,052 records (40.6%),
Camp 11 contributed 1,727 (34.2%), and Camp 22
contributed 1,274 (25.2%). These figures describe
laboratory testing activity and should not be
interpreted as the number of unique clients.

Table 1. Camp-specific laboratory test positivity, July 2024—April 2026

Disease/test Camp 1E Camp 11 Camp 22 P-value
Dengue NS1 (acute) 4/174 (2.3%) 20/113 (17.7%) 52/181 (28.7%) <0.001
Dengue IgG (past exposure) 31/158 (19.6%) 7/45 (15.6%) 6/90 (6.7%) 0.023
Dengue IgM (recent 1/159 (0.6%) 2/56 (3.6%) 4/103 (3.9%) 0.130
exposure)

Hepatitis C (anti-HCV) 109/576 (18.9%) | 202/648 (31.2%) | 56/349 (16.0%) <0.001
Hepatitis B (HBsAg) 20/577 (3.5%) 19/631 (3.0%) 12/341 (3.5%) 0.875
Syphilis (VDRL) 3/389 (0.8%) 0/233 (0.0%) 2/201 (1.0%) 0.574
Malaria 0/19 (0.0%) 0/1 (0.0%) 0/9 (0.0%) —

(Values are positive tests/total tests (% positivity).
P-values were calculated from the camp-specific 2x2
contingency tables using Pearson’s chi-square test
when expected cell counts were adequate and Fisher’s
exact test for sparse tables. Denominators represent
test records, not unique individuals. A dash indicates
that no formal comparison was performed for malaria
because of the very small number of tests and zero
positive results.)
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Dengue NS1 antigen positivity differed significantly
across the camps. Positivity was 2.3% (4/174) in Camp
1E, 17.7% (20/113) in Camp 11, and 28.7% (52/181)
in Camp 22 (p<0.001). Thus, Camp 22 had the highest
proportion of positive NS1 test results and Camp 1E
the lowest. These differences indicate marked
variation in the distribution of positive NS1 results
among clients tested at the three sites. However, the
cross-sectional laboratory data cannot determine
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whether these differences reflect an outbreak, seasonal
effects, differences in clinical testing thresholds, or
other factors.

Dengue IgG positivity also differed significantly
among the camps (p=0.023). Positivity was highest in
Camp 1E at 19.6% (31/158), followed by Camp 11 at
15.6% (7/45), and was lowest in Camp 22 at 6.7%
(6/90).

Dengue IgM positivity was relatively low across all
three camps and did not differ significantly (p=0.130).
Positivity was 0.6% (1/159) in Camp 1E, 3.6% (2/56)
in Camp 11, and 3.9% (4/103) in Camp 22.

Hepatitis C (anti-HCV) positivity varied substantially
across the camps (p<0.001). Positivity was 18.9%
(109/576) in Camp 1E, 31.2% (202/648) in Camp 11,
and 16.0% (56/349) in Camp 22, with the highest
positivity observed in Camp 11. The finding indicates
a high burden of HCV-positive test results among

Table II. Aggregate laboratory test positivity and 95%
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clients tested at these health posts, but it does not
estimate community prevalence because testing was
not population-based and the denominator comprised
laboratory tests.

Hepatitis B (HBsAg) positivity was similar across the
three camps (p=0.875), with positivity of 3.5%
(20/577) in Camp 1E, 3.0% (19/631) in Camp 11, and
3.5% (12/341) in Camp 22.

Syphilis (VDRL) positivity was low and did not differ
significantly between camps (p=0.574). Positivity was
0.8% (3/389) in Camp 1E, 0% (0/233) in Camp 11, and
1.0% (2/201) in Camp 22.

Malaria testing was very limited. No positive test was
recorded in Camp 1E (0/19), Camp 11 (0/1), or Camp
22 (0/9). No formal statistical comparison was
performed because of the very small number of tests
and the absence of positive results.

confidence intervals

Disease/test Total tests Positive Positivity 95% CI
Hepatitis C (anti-HCV) 1,573 367 23.3% 21.3-25.5
Dengue NS1 antigen 468 76 16.2% 13.1-19.9
Dengue IgG 293 44 15.0% 11.2-19.6
Hepatitis B (HBsAg) 1,549 51 3.3% 2.5-43
Dengue IgM 318 7 2.2% 0.9-4.5
Syphilis (VDRL) 823 5 0.6% 0.2-1.4
Malaria 29 0 0.0% 0.0-11.9

(Aggregate positivity was calculated from the
combined test records of Camps 1E, 11, and 22.
Confidence intervals were estimated using the Wilson
score method. The malaria interval is wide because

only 29 malaria tests were recorded)

Dengue NS1 antigen positivity was 16.2% (76/468;
95% CI: 13.1-19.9). This aggregate estimate reflects
the combined laboratory records from all three camps.

Dengue IgG positivity was 15.0% (44/293; 95% CI:
11.2-19.6), while Dengue IgM positivity was 2.2%
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(7/318; 95% CI: 0.9-4.5).

Hepatitis B (HBsAg) positivity was 3.3% (51/1,549;
95% CI: 2.5-4.3).

Syphilis (VDRL) positivity was 0.6% (5/823; 95%
CIL: 0.2-1.4).

No malaria-positive test was recorded among the 29
malaria tests performed. The observed positivity was
therefore 0.0%, with a wide 95% CI of 0.0-11.9%,
demonstrating substantial statistical uncertainty
associated with the very small denominator.
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Discussion
Principal findings

This laboratory-register analysis identified two
operationally important patterns: high anti-HCV
positivity among tested clients, particularly in Camp
11, and marked between-camp variation in dengue
NS1 positivity. These findings are consistent with the
coexistence of blood-borne and vector-borne disease
priorities ~ described  in  humanitarian  and
Bangladesh-specific health reports.'*> In contrast,
HBsAg and VDRL positivity were lower and relatively
consistent across camps, while malaria testing was too
limited to support a meaningful conclusion about
malaria transmission.

HCV positivity in the humanitarian context

The overall anti-HCV positivity of 23.3% indicates a
substantial burden of HCV-positive test results among
clients tested at these health posts. Previous work in
Rohingya refugee settings has also documented
substantial HCV seropositivity and active infection,
supporting the interpretation that hepatitis C warrants
sustained attention in humanitarian health services.!-
This interpretation also aligns with broader evidence
on viral-hepatitis epidemiology and prevention in low-
and middle-income settings.”®

The 31.2% anti-HCV positivity observed in Camp 11
is particularly important for service planning.
However, the study cannot determine why positivity
was higher in Camp 11. Explanations such as previous
exposure to unsafe medical procedures, differences in
referral patterns, screening practices, or other risk
factors are plausible but were not measured in this
dataset. Such explanations should therefore be treated
as hypotheses for further investigation rather than as
established causes.

From a programmatic perspective, the findings support
strengthening decentralized pathways for confirmatory
testing, linkage to care, and access to direct-acting
treatment. WHO has emphasized the
effectiveness of direct-acting antivirals and the need to
expand access to diagnosis and treatment 1, and
experience from Rohingya refugee services illustrates

antiviral
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the operational relevance of linking diagnosis with
treatment pathways.® The feasibility and design of
decentralized treatment should, however, be guided by
national policy, confirmatory diagnostic capacity, and
humanitarian health-sector coordination.

Dengue and camp-level heterogeneity

The overall NS1 positivity of 16.2% and the range
from 2.3% in Camp 1E to 28.7% in Camp 22 indicate
substantial heterogeneity in positive dengue tests
among clients who were tested. This pattern is
consistent with the importance of camp-level dengue
surveillance in Cox’s Bazar, where dengue has been a
recurrent humanitarian health concern. WHO reporting
and recent epidemiological work have described
substantial dengue activity in the camps and host
communities and have emphasized preparedness,
surveillance, and vector-control measures.>>*

Several environmental and operational factors could
contribute to between-camp differences, including
water and waste management, vector breeding
conditions, population density, timing of testing,
healthcare-seeking  patterns, and variation in
vector-control  activities. These are plausible
considerations in densely populated humanitarian
settings and are relevant to the surveillance and
preparedness priorities described for Cox’s Bazar.>*’
However, these variables were not available in the
present dataset. The observed differences should
therefore be interpreted as descriptive camp-level
heterogeneity rather than proof of a specific
environmental mechanism or a confirmed localized
outbreak.

The 15.0% dengue IgG positivity suggests previous
exposure among the tested population, consistent with
the role of serological surveillance in describing prior
dengue circulation.?® Because the data do not include
serotype information, clinical severity, or longitudinal
follow-up, the study cannot estimate the risk of

secondary infection or severe dengue in this
population. The finding nevertheless supports
continued clinical vigilance and laboratory

surveillance during periods of increased dengue
activity.
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Syphilis, HBV, and malaria surveillance

VDRL positivity was low (0.6%), but continued
screening remains relevant to sexual and reproductive
health and prevention of mother-to-child transmission,
particularly because sexually transmitted infections
have been documented among Rohingya refugees 9.
The relatively consistent HBsAg positivity across
camps suggests a need for continued hepatitis B
prevention, diagnosis, and linkage to care, consistent
with the broader public-health importance of hepatitis
B prevention and treatment. 710

No positive malaria test was identified, but this finding
should not be interpreted as evidence that malaria is
absent from the camps. Only 29 malaria tests were
recorded, producing a very wide confidence interval.
The low number of tests may reflect the clinical testing
context, service priorities or other surveillance factors
that cannot be evaluated from the aggregated dataset.
Maintaining appropriate malaria surveillance remains
important in Cox’s Bazar because humanitarian
populations are mobile and service needs can change
across time and location.*!!

Implications for humanitarian surveillance

The findings illustrate the value of linking routine
laboratory surveillance with service-level planning. A
more informative surveillance system would retain
monthly counts, test type, camp, age group, sex, and
where ethically and operationally appropriate-unique
patient identifiers or a secure linkage mechanism. Such
data would permit analysis of temporal patterns,
demographic inequalities, repeat testing, and service
utilization without exposing personal identifiers.
WHO’s Cox’s Bazar reporting and recent dengue
analyses demonstrate the importance of integrated,
camp-sensitive disease surveillance within the
humanitarian health-sector coordination system.>**

Strengths

The study has several strengths. First, it uses
laboratory-record data from more than 5,000 test
records rather than relying solely on syndromic
reporting. Second, it provides camp-specific estimates
that can reveal heterogeneity hidden by district-level
aggregation. Third, it examines multiple pathogens
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relevant to humanitarian health planning. Fourth, the
use of exact test denominators and Wilson confidence
intervals improves transparency around the uncertainty
of the observed positivity estimates.

Limitations

Several limitations are important. First, the data are
derived from clients who were tested at three health
posts and are therefore subject to selection and
testing-practice biases; the results cannot be
interpreted as population prevalence. Second, the
analytical unit is a test record rather than a unique
individual, and repeat testing could not be identified.
Third, individual-level variables such as age, sex,
symptoms, pregnancy status, clinical indication,
treatment history, and risk factors were unavailable,
preventing adjusted analyses. Fourth, the study used
cumulative data rather than monthly observations, so
temporal and seasonal trends could not be assessed.
Fifth, the malaria denominator was very small, limiting
inference. Sixth, the study covers three health posts
and cannot automatically be generalized to all 33
refugee camps or to the host population. Finally, the
available data do not permit causal explanations for the
differences between camps.

Conclusion

Among clients tested at three GK-operated health posts
in Camps 1E, 11, and 22, anti-HCV positivity was
substantial and dengue NS1 positivity varied markedly
between camps. HBsAg and VDRL positivity were
lower, while the very small number of malaria tests
prevented meaningful conclusions about malaria
absence. The findings support strengthening
decentralized hepatitis diagnosis and linkage to
treatment, maintaining  camp-specific  dengue
surveillance and vector-control activities, and
improving routine laboratory data systems so that
monthly, demographic, and patient-level patterns can
be evaluated in future analyses. Importantly, the
reported percentages represent laboratory test
positivity among tested clients, not population
prevalence or incidence.

DOI: https://doi.org/




TMSS Medical College Journal (TMCJ)

Public Health Recommendations

»  Strengthen decentralized HCV confirmatory
testing, linkage to care, and access to direct-acting
antiviral treatment in coordination with national
and humanitarian health-sector guidance.

*  Maintain camp-specific dengue surveillance and
strengthen targeted  vector-control and
environmental management where surveillance
identifies increased activity.

¢ Continue routine HBV and syphilis screening,
particularly through antenatal and other relevant
clinical services.

*  Maintain appropriate malaria surveillance despite
the absence of positive tests in this small dataset.

*  Standardize routine laboratory reporting to retain
monthly test and positivity counts and relevant
non-identifying demographic variables, enabling
future temporal and equity analyses.

e Develop secure approaches for distinguishing
unique clients from repeat test records where
operationally and ethically feasible.

Ethical Considerations

This study used retrospective, aggregated, category-
wise cumulative laboratory information without
personal identifiers. During routine service delivery at
the health posts, client information was recorded in the
electronic medical record system after informed
consent for healthcare delivery and service
improvement. Permission to access and use the
retrospective data for this analysis was obtained from
Gonoshasthaya Kendra and Malteser International. No
additional identifiable participant data were accessed
for this study.

Data Availability

The underlying laboratory registers are institutional
service records and are not publicly deposited because
they are subject to organizational data-governance
requirements. The aggregate data used for the analyses
are presented in Tables 1 and 2. Any additional data
sharing should follow the policies of Gonoshasthaya
Kendra, Malteser International, and the relevant
humanitarian health-sector authorities.
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Abstract

Background: Morphological variations occur frequently in the lower region of the vertebral column, and sacrum is the
most variable portion. The present study was undertaken to analyze the morphometric characteristics of the sacral hiatus
and its sex differences to provide baseline data for the northern region of variation.

Materials and Methods: A cross-sectional observational study was conducted among 100 dry adult human sacra collected
from the Development of Anatomy, TMSS Medical College and Shaheed Ziaur Rahman Medical College, Bogura. Data
were recorded using a pre-designed questionnaire prepared for the study. Sex determination was done by using
discriminant function analysis (DFA) and found 43 male and 57 female sacra. Location and shape of sacral hiatus was
observed and noted. With the help of digital slide calipers different measurements of sacral hiatus were recorded to the
nearest millimeter.

Results: The most common shape of sacral hiatus was found as inverted U shaped in both sexes and it was 48.84% in male
and 44.83% in female. The second common type was inverted V shaped, and the frequency was 23.26% and 25.86% in
male and female respectively. Location of apex of sacral hiatus at the level of 4" sacral vertebra was found most commonly
67.44% in male and 56.90% in females. In most of the sacra, location of base of the sacral hiatus was found at the level of
Stsacral vertebra; 95.35% in male and 91.38% in female. Regarding different other parameters of sacral hiatus there was
no statistically significant difference between male and female sacra.

Conclusion: Though findings of present study regarding different parameters of sacral hiatus were not statistically
different between male and female; it can provide a baseline data associated with clinical application in caudal epidural
block.

Keywords: Human sacrum, Sacral hiatus, Sex variation, Caudal epidural block.

Introduction

The sacral hiatus is the terminal part of the sacral canal
as well as the vertebral canal that transmits the fifth

sacral hiatus caudal anesthesia is introduced in

pair of sacral spinal nerves and coccygeal nerves. It is
produced by the non-fusion of the laminae of the fifth
sacral vertebra to meet in the median plane and as a
result the posterior surface of the body of that vertebra
is exposed on the dorsal surface of the sacrum. The
inferior articular processes of the fifth sacral vertebra
are free and project downwards at the sides of the
sacral hiatus as sacral cornua.

The variation in anatomical features of sacra and the
dorsal wall of sacral canal is associated with clinical
application in caudal epidural anesthesia. Through the

DOI: https://doi.org/

operation of the anal region, the external genital
organs, as well as cystoscopy examination of male. It is
also used in obstetrics during parturition for better
cervical dilatation and shortening of the first stage of
labor.!

Metrical study of sacral hiatus done by various authors
revealed that mean value may be significantly different
in bones from different zones even within the same
general population.** Anatomical abnormalities of the
sacral upward
displacement of sacral hiatus, narrowing or partial
obliteration of the sacral canal, ossification of the

hiatus include and downward
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sacrococcygeal membrane, absence of bony posterior
wall of the sacral canal and variation of shape of sacral
hiatus** studied that caudal epidural block has 25%
failure rate.

The reliability and success of caudal epidural
anesthesia depends upon the knowledge of anatomical
variations of sacral hiatus. Depth, surrounding bony
irregularities, different shapes and defects in dorsal
wall of sacral canal and hiatus may cause failure of
needle insertion. The present study was undertaken to
study the morphometric analysis of sacral hiatus and
also their sex differences to provide a baseline data for
the northern region of Bangladesh.

Materials and Methods

This study was conducted on dry human sacra taken
from the Department of Anatomy, TMSS Medical
College and Shaheed Ziaur Rahman Medical College,
Bogura. Data were collected by using a pre-designed
questionnaire prepared for the study during the period
from January 2023 to June 2024. Grossly malformed
sacrum or incomplete sacrum were excluded.
Lumbarization and sacralization would affect the
measurements of normal sacra, so they are excluded
too. Location and shape of sacral hiatus was carefully
observed and noted. With the help of digital slide
calipers different measurements were done and
recorded to the nearest millimeter.

Measurement of the length of the sacral
hiatus:Length of hiatus was measured from apex of
the sacral hiatus to midpoint of base at the level of the
cornu.®

Measurement of the transverse diameter of the
sacral hiatus at the base: Transverse diameter of
sacral hiatus at the base was measured between the
inner aspects of inferior limit of sacral cornua by the
digital slide calipers.®

Measurement of the antero-posterior diameter of
the sacral hiatus at the apex: Anteroposterior
diameter of sacral hiatus at the apex was measured by
digital slide calipers °. For this purpose, a flat metallic
structure was introduced vertically through the hiatus
at the level of the apex and the point was marked and
measured.
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Observation of the level of position of the apex of
sacral hiatus:Position of the apex of sacral hiatus
situated at the level of which vertebra was observed
and recorded. For this purpose, a stick was placed
transversely at the level of the apex of hiatus on its
dorsal surface and its position on which sacral vertebra
was observed on the ventral surface and recorded.

Observation of the level of position of the base of
sacral hiatus:Position of the base of sacral hiatus
situated at the level of which vertebra was observed
and recorded. For this purpose, a stick was placed
transversely at the level of the base of hiatus on its
dorsal surface and its position on which sacral vertebra
was observed on the ventral surface and recorded.

Results

Results are shown as frequency and percentage
Table — I: Shape of the sacral hiatus (n=100)

Shape of the Number | Percentage (%)
sacral hiatus
Inverted U 47 47
Inverted V 25 25
Irregular 24 24
Dumbbell 2 2
Bifid 2 2

Table I shows the percentage of different types of
shape sacral hiatus of total 100 sacra. The most
common shape of the sacral hiatus was inverted U
(47%) in both male and female.

Table II: Shape of the sacral hiatus in male and female

Shape of the Male (n=43) | Female (n=57)

sacral hiatus No % No %
Inverted U 40 48.84 | 52 44.83
Inverted V 33 23.26 | 29 25.86
Irregular 10 25.58 12 24.14
Dumbbell 0 0 7 3.45
Bifid 2.33 1.72

Again Table - II reveals most common shape of the
sacral hiatus in male was inverted U shaped was
(48.84%), followed by irregular shaped (25.58%),
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inverted V shaped (23.26%), bifid shaped (2.33%) and
dumbbell shaped (0%) whereas in female inverted U
shaped was (44.83%), followed by inverted V shaped
was (25.86%), irregular shaped (24.14%), dumbbell
shaped (3.45%) and bifid shaped (1.72%). No
significance test was done regarding this variable.

Location of apex of sacral hiatus in male and female sacra

Position
of apex

Ws2
Female Os3
[s4

Estimated sex of sacra
Male

Figure: 1 Pie chart showing the percentage of
location of the apex of sacral hiatus in male and
female.

Figure 1 shows the location of the apex of sacral hiatus.
It was found that in the highest number of sacra, the
apex was at the level of 4th sacral vertebra in male
(67.44%) and in females (56.90%). The second
commonest position of the apex of sacral hiatus at the
level of 3rd sacral vertebra was found in male
(23.26%) and in female (36.21%) cases. Position of the
apex of sacral hiatus at the level of 5th sacral vertebra
was found in male (4.65%) and in female (5.17%)
cases and lowest in number at the level of 2ndsacral
vertebrain male (4.65%) and in female (1.72%).

Location of apex of sacral hiatus in male and female
sacra

Position

Estimated sex of sacra
of base

Male Female W s4
[ ss

Figure: 2 Pie chart showing the percentage of
location of the base of sacral hiatus in male and
female
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Figure 2 shows the location of the base of sacral hiatus.
It was found that in the highest number of sacra, the
base was at the level of 5th sacral vertebra in male
(95.35%) and in females (91.38%). The rest of the case
shows a base of sacral hiatus at the level of 4th sacral
vertebra in male (4.65%) and in female (8.62%) cases.

Table III: Length, antero-posterior diameter at the
apex and transverse diameter at the base of sacral
hiatus in male and female

Variables (mm) Sex Measurement
Range | Mean+Sp |P value
Length (mm) Male |53.80-5.65 |20.13£10.43 | 0.180
Female | 42.22-5.58 |22.0048.62 | (NS)
Antero-posterior Male |13.07-3.66 | 7.52+2.07 0.074

diameter at (NS)
the apex (mm) Female | 20.73-1.92 | 6.79+2.76

Transverse diameter | Male |21.40-7.72 | 14.48+3.62 0.220
at the base (mm) (NS)
Female | 23.31-5.65| 15.01+3.23

P values reached from unpaired |’t’ tests for male and
female values

Results are shown as mean £SD
NS=non-significant

Table III shows the mean of length, antero-posterior
diameter at the apex and transverse diameter at base of
sacral hiatus in male and female. Length of sacral
hiatus was found 20.13+10.43 mm and 22.00 +8.62
mm in male and female respectively. The greater
length of sacral hiatus in females was not statistically
significant than male (P=0.180). On the other hand, the
mean of antero-posterior diameter of sacral hiatus at
the apex was found 7.52+2.07 mm in male and
6.7942.76mm in female and the transverse diameter of
the sacral hiatus at the base found 14.48+3.62 mm in
male and 15.01£3.23 mm in female. Both the
measurements, antero-posterior diameter of sacral
hiatus at the apex and transverse diameter of the sacral
hiatus at the base were not significantly different in
male and female (P=0.074 and 0.220 respectively).
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Discussion

Skeletal ~measurements vary widely among
populations due to genetic and environmental factors,
food habits and other factors. Considering this regional
variability, each population should have specific
standards to optimize the accuracy of its implication.
The present work was undertaken to study various
morphometric variables of sacral hiatus.The sacral
hiatus is an important anatomical landmark for access
to the caudal epidural space, and its morphology and
morphometric characteristics show considerable
variation among different populations.”® Previous
studies have demonstrated regional and population-
related differences in sacral measurements, suggesting
that population-specific anatomical data may be useful
for improving the accuracy and safety of procedures
involving the sacral hiatus.>!° The present study was
therefore undertaken to evaluate the morphological
and morphometric characteristics of the sacral hiatus
and to assess their variation between male and female
sacra in a population from northern Bangladesh.In this
study sacra of both sex, inverted U shaped was more
common in males than females (48.84% and 44.83%)
likewise irregular shaped was (25.58% and 24.14%),
but inverted V shaped was more common in female
than males (25.86% and 23.26%) and Other less
common shapes were bifid shaped was 2.33% and
1.72% in male and female respectively. It could also be
stated that dumbbell shaped was only found in females
3.45%."'stated among the samples inverted U shaped
was 38.86% and 37.05%, inverted V shaped was
32.25% and 38.27%, irregular shaped was 16.68% and
13.57%, elongated shaped was 6.66% and 4.94%,
dumbbell shaped was 5.55% and 4.94% and bifid
shaped was 0.0% and 0.60% in male and female
respectively.

Another study stated that inverted U shaped was more
common in females than males (44.1% and 37.0%) but
inverted V shaped was more common in male than
females (30.6% and 24.6%). Other less common
shapes were irregular shaped was 9.3% and 10.2%,
elongated shaped was 6.5% and 7.6%, M shaped was
7.4% and 5.1%, dumbbell shaped was 2.8% and 5.9%
and bifid shaped was 1.9% and 0.80% in male and
female respectively.'?
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Similar morphological variations have been reported
by several investigators. Desai et al. found inverted U
to be the most common shape (42.12%), followed by
inverted V (35.43%) and irregular shape (12.99%) in
Indian dry sacra.* Another study also reported inverted
U as the most frequent configuration, accounting for
40.35% of sacral hiatuses.'' Another study reported that
inverted U and inverted V were among the most
common forms, with variation between male and
female sacra.’> A study also similarly found the
inverted U shape to be common in both sexes.!* These
findings support the observation of the present study
that the inverted U configuration is the predominant
morphology of the sacral hiatus, although the
frequency of individual shapes varies among
populations.

Regarding the level of the apex of the sacral hiatus, the
present study found that the fourth sacral vertebra was
the most common level in both males (67.44%) and
females (56.90%). The third sacral vertebra was the
second most common level, occurring in 23.26% of
males and 36.21% of females. The apex was located at
the fifth sacral vertebra in 4.65% of males and 5.17%
of females, while the second sacral vertebra was the
least common level, occurring in 4.65% of males and
1.72% of females. The predominance of the fourth
sacral vertebral level is consistent with previous
anatomical studies. A study reported that the apex and
base of the sacral hiatus were most commonly located
opposite the fourth and fifth sacral vertebrae,
respectively.” Another study similarly reported S4 as
the most common level of the apex and S5 as the
common level of the base.'> Another study also found
S4 to be the most frequent level of the apex.* These
findings indicate that although the fourth sacral
vertebra is the most frequent location of the apex,
considerable variation may occur between individuals
and populations.

In the present study, the base of the sacral hiatus was
most commonly located at the level of the fifth sacral
vertebra, occurring in 95.35% of males and 91.38% of
females. The remaining sacra showed the base at the
fourth sacral vertebra in 4.65% of males and 8.62% of
females. This finding is comparable with previous
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studies in which the fifth sacral vertebra was reported
as the commonest level of the base.'*!> The consistent
predominance of S5 as the level of the base is
clinically relevant because the base and sacral cornua
serve as important anatomical landmarks during
identification of the sacral hiatus for caudal epidural
procedures.’!°

Regarding the length of the sacral hiatus, the present
study found mean values of 20.13+10.43 mm in males
and 22.00£8.62 mm in females. The difference was not
statistically significant (P=0.180). Kamal reported
mean lengths of 20.71£8.39 mm in males and
17.85+8.41 mm in females, with a significantly greater
length in males (P=0.011)."" A study reported mean
lengths of 26.38+12.02 mm in males and 25.63+10.46
mm in females.!? Thus, the direction and magnitude of
sex-related differences in sacral hiatus length have not
been consistent across populations. Another study
reported a mean sacral hiatus length of 21.70 mm,
which is close to the overall magnitude observed in the
present study.* Another study reported a considerably
higher mean length of 27.16 mm in Egyptian sacra,
further demonstrating population-related variation in
this parameter.'’

The anteroposterior diameter of the sacral hiatus at the
apex was 7.5242.07 mm in males and 6.79+2.76 mm
in females in the present study. The difference was not
statistically significant (P=0.074). The transverse
diameter at the base was 14.48+3.62 mm in males and
15.01£3.23 mm in females, and this difference was
also not statistically significant (P=0.220). These
findings indicate that, in the present sample, the
measured morphometric parameters of the sacral
hiatus did not show significant sexual dimorphism.
Similar variability in these measurements has been
reported in different populations. A study reported a
mean anteroposterior diameter of 5.50 mm at the apex,
while Another study reported anteroposterior depth
values ranging from 1.90 to 10.40 mm and a mean
intercornual distance of 11.95+2.78 mm.*’ A study also
demonstrated variation in the length, AP diameter and
transverse width of the sacral hiatus and reported
sex-related differences in some parameters.'?

Another study reported anteroposterior diameters at
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the apex of 5.01+1.34 mm in males and 5.67+£1.71 mm
in females, with the female value being significantly
greater  (P=0.001)."Other studies have also
demonstrated variation in the anteroposterior diameter
of the sacral hiatus among populations.'*.">The
difference between these findings and those of the
present study may be related to population
characteristics, sample size, methods of measurement
and the morphological variability of the sacral hiatus.
Therefore, the absence of statistically significant sex
differences in the present study does not exclude the
possibility of clinically important individual variation.

The morphometric characteristics of the sacral hiatus
have direct clinical relevance for caudal epidural
procedures. Anatomical variations in the shape, level,
depth and dimensions of the hiatus may influence
identification of the epidural entry point and may
contribute to difficulty or failure during blind caudal
epidural block.",'#.'> Another study demonstrated that
different shapes, bony irregularities and defects of the
dorsal wall may affect successful needle placement
during caudal epidural block.’A study also emphasized
the relationship between sacral hiatus dimensions and
the success of caudal epidural anesthesia.'

Other study suggested that knowledge of the
anatomical variations of the hiatus is important for safe
and uncomplicated caudal epidural access."*Thus, the
morphometric data obtained in the present study may
provide useful baseline information for -clinical
procedures involving the sacral hiatus in the studied
population.

The present findings should also be interpreted in the
context of broader sacral morphology. Studies of sacral
sexual dimorphism and population-specific sacral
measurements have demonstrated differences in sacral
dimensions among populations and between
sexes.'®, 17,1819 However, the present study specifically
focused on the sacral hiatus, and none of the measured
hiatus parameters showed statistically significant sex
differences. Therefore, the findings suggest that sexual
dimorphism of the whole sacrum does not necessarily
translate into statistically significant sexual differences
in every parameter of the sacral hiatus.

Overall, the present study demonstrates considerable
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morphological variation in the sacral hiatus, with the
inverted U shape, apex at S4 and base at S5 being the
predominant findings. Although the measured
parameters did not demonstrate statistically significant
differences between male and female sacra,
comparison with previous studies shows substantial
inter-population variation. Knowledge of these
variations is important for improving the identification
of the sacral hiatus and may contribute to safer and
more reliable caudal epidural procedures.

Conclusion

Sacral approach to epidural space produces reliable
and effective block of sacral nerves. Appropriate
knowledge about the variations of sacral hiatus is
necessary to improve both the reliability and safety of
caudal epidural anesthesia. The findings of this study
may also help to prevent failure or injury of the dural
sac. Again, knowledge about the different shapes of
hiatus and defects in the dorsal wall of sacral canal,
various morphometric measurements and variations of
structures around sacral hiatus were also studied to
evaluate the possible anatomical reasons of failure.
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Abstract

Background: Measles is a highly contagious viral illness predominantly affecting children; however, outbreaks among
adults have been increasingly reported in different regions of the world. Adult measles is often associated with more severe
clinical manifestations and complications than childhood disease. This case series describes the clinical characteristics,
laboratory findings, management, and outcomes of 15 adult measles patients admitted to the Medicine Inpatient
Department of TMSS Medical College, Bangladesh.

Materils and Methods: A prospective descriptive case series was done among 15 consecutive adult patients admitted with
clinically and by moleculat test Reverse Transcription Polymerase Chain Reaction (RT PCR)confirmed measles between
March and May 2026. Demographic data, clinical manifestations, laboratory investigations, treatment modalities,
complications, and outcomes were analyzed.

Results: The mean age of the patients was 26.8 + 6.1 years (range 1842 years). Nine (60%) were male and six (40%) were
female. All patients presented with fever and generalized maculopapular rash. Other common symptoms included cough
(80%), conjunctivitis (67%), coryza (60%), headache (53%), and sore throat (47%). Koplik spots were observed in six
patients (40%). Laboratory findings revealed lymphopenia in seven patients (46.7%), elevated liver enzymes in five
patients (33.3%), and thrombocytopenia in one patient (6.7%). Complications occurred in four patients, including 26.7%
pneumonitis (n=4), 6.7% otitis media (n=1), and 6.7% respiratory failure (n=1). All patients recovered with supportive
treatment, and no mortality was recorded.

Conclusion: Adult measles remains an important differential diagnosis in adults presenting with acute febrile rash illness.
Early recognition, isolation, and supportive management are crucial for preventing complications and controlling
outbreaks.

Keywords: Measles, Adult measles, Rash, Viral exanthem, Bangladesh, Case series.

Introduction

Historically categorized as a childhood illness,
measles among adult populations is increasingly
recognized as a public health concern worldwide as
well as within South Asia.'> Widespread immunization

family.* Classic clinical features typically include high
fever, cough, coryza, conjunctivitis, and
pathognomonic generalized maculopapular rash.’

initiatives have remarkably diminished the global
burden of the disease. However, sporadic outbreaks
persist worldwide, predominantly driven by
suboptimal vaccination coverage or pockets of
incompletely vaccinated populations.* Measles is an
acute, highly contagious viral infection caused by the
measles virus, a member of the Paramyxoviridae

DOI: https://doi.org/

This demographic shift is clinically significant; as
adult measles frequently manifests as a more severe
clinical course.*” Adults experience higher rates of
hospitalization and are significantly more susceptible
to debilitating complications, including pneumonitis,

severe hepatitis, otitis media, and neurological
sequelae.>*” In Bangladesh, despite significant
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advancements in national immunization coverages,
localized outbreaks continue to challenge public health
infrastructure.**> To better understand these shifting
dynamics, this study presents a descriptive case series
of fifteen adult measles patients admitted to the
Medicine Inpatient Department of TMSS Medical
College Hospital in Bogura, Bangladesh. We evaluated
their clinical presentations, laboratory findings,
associated complications, and therapeutic outcomes to
inform better clinical management and outbreak
control strategies.

Materils and Methods
Study Design & Site

This hospital-based prospective descriptive case series
was conducted at the Medicine Inpatient Department,
TMSS Medical College Hospital, Bogura, Bangladesh.
The study period spanned from March 2026 to May
2026.

Study Population & Selection Criteria

The study population comprised adult patients (=18

years) admitted with clinically suspected and

laboratory-confirmed measles. The inclusion criteria

required:

e Age>I8years.

e Fever with generalized maculopapular rash.

*  Presence of one or more constitutional features:
cough, coryza, conjunctivitis, or Koplik spots.

*  Molecularconfirmation via RT PCR.

Exclusion criteria included patients presenting with

alternative causes of febrile rash illness or those with

incomplete clinical records.

Data Collection & Statistical Analysis

Relevant clinical, demographic, laboratory, and
outcome parameters were systematically recorded on
patients admission using a standardized data collection
form and statistical analysis done while preparing
manuscript . Descriptive statistics were utilized for
analysis. Continuous variables are expressed as mean
+ standard deviation (SD), while categorical
parameters are reported as absolute frequencies and
percentages.
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Results

Demographic Characteristics

Table I: Demographic characteristics of patients
with measles.

Variable Value (N =15)
Number of cases 15

Mean age 26.8 + 6.1 years
Age range 18-42 years
Male 9 (60%)
Female 6 (40%)

A total of 15 consecutive adult patients met the
inclusion criteria during the study timeframe. The
cohort displayed a mean age of 26.8 + 6.1 years, with
ages extending from 18 to 42 years. Gender

distribution revealed a male preponderance with 9
cases (60.0%) compared to 6 female cases (40.0%)
(Table I).

).

Image 1: Erythematous maculopapular rash on the
face, neck and the trunk.
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Table II: Clinical presentation of measles patients.

Clinical Feature Number (%)
Fever 15 (100.0)
Rash 15 (100.0)
Cough 12 (80.0)
Conjunctivitis 10 (66.7)
Coryza 9 (60.0)
Headache 8 (53.3)
Sore throat 7 (46.7)
Koplik spots 6 (40.0)
Myalgia 6 (40.0)
Diarrhea 2 (13.3)

Clinical Presentation

Fever and a generalized maculopapular rash were
present in all 15 patients (100.0%). The rash typically
appeared 3-5 days after the initial onset of fever,
following a classic cephalocaudal pattern of spread
from the face downwards to the trunk and extremities
(Image 1). Prominent systemic prodromal and
constitutional features included cough (80.0%),
conjunctivitis  (66.7%), and coryza (60.0%).
Pathognomonic Koplik spots were identified in only 6
patients (40.0%) (Table II).

Table III: Ct values in RT PCR for measles,
presence of pneumonia, necesity of ICU support
and duration of hospital stay in measles patients.

Volume 25, Issue. 02, July 2026

Laboratory Findings

Confirmation via RT PCR for Measles was done for all
15 patients (100.0%). The frequent
hematological finding was transient lymphopenia,
present in 7 patients (46.7%), followed by leukopenia
in 4 patients (26.7%). Biochemical analysis identified
elevated transaminases (ALT/AST) in 5 patients
(33.3%), signaling acute viral hepatic involvement.
Inflammatory markers were prominently elevated,
with 9 patients (60.0%) demonstrating high C-reactive
protein (CRP) levels. Among the 15 hospitalized adult
measles patients, Ct values ranged from 14.2 to 25.9.
Four patients had Ct values below 20, indicating a high
viral load. All four of these patients developed
measles-associated pneumonia, and one required ICU
admission due to severe respiratory compromise. In
contrast, none of the patients with Ct values between
24 and 26 experienced respiratory complications. The
mean duration of hospitalization was 5.8 + 2.1 days,
with longer hospital stays observed among patients
with lower Ct values (Table III).Pearson correlation
analysis demonstrated a strong inverse relationship
between RT-PCR Ct value and duration of hospital
stay (r=—0.83, p <0.001), indicating that patients with
lower Ct values (higher viral loads) experienced
significantly longer hospitalizations.

most

These findings support the potential utility of Ct value

DOI: https://doi.org/

- as a prognostic marker for identifying adult measles
Patient ID | Ct Value | Pneumonia |ICU Support | Hospital Stay . . ..
(Days) patients at risk of severe clinical outcomes.
PO1 14.2 Yes No 10
50 o e o 5 Tab.le IV: Complications developed in measles
patients.
P03 17.1 Yes Yes 8
po4 18.7 Yes No 7 Complications Number of Patients
P05 24.1 No No 7 —
Pneumonitis 4

P06 243 No No 6
P07 245 No No 6 Otitis media 1
P08 247 No No > Respiratory failure 1
P09 24.9 No No 5 N licati 11
P10 25.0 No No 5 0 complication
P11 252 No No 5 Complications & Treatment
P12 25.4 No No 4 Clinical complications were documented in 4 patients
P13 25.6 No No 4 (26.7%). Pneumonitis was the leading manifestation,
P14 258 No No 3 occurring in all 4 complicated cases. One patient
P15 259 No No 3 experienced concomitant otitis media, and one patient
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rapidly progressed to acute hypoxemic respiratory
failure, requiring intensive care module intervention
(Table IV).

All 15 patients were managed under isolation
precautions. Mainstay therapeutic interventions
included adequate hydration, antipyretics, nutritional
support, and systematic high-dose Vitamin A
supplementation. Patients presenting with
complications received targeted medical therapy,
including oxygen titration and empirical antimicrobial
coverage where secondary bacterial pathogens were
strongly suspected.

Clinical Outcomes

The overall clinical trajectory was favorable, with a
100.0% recovery rate. One patient required shifting to
the Intensive Care Unit (ICU) due to acute respiratory
failure but was successfully managed and stepped
down. Zero mortality was recorded. The mean hospital
stay was 5.8 £ 2.1 days.

Discussion

This prospective case series underscores the
persistence and changing epidemiological paradigm of
measles within adult populations in South Asia,
specifically focusing on data from a tertiary care center
in Bogura, Bangladesh. While historically considered
an exclusively pediatric disease, shifting susceptibility
due to waning vaccine-induced immunity, incomplete
primary vaccination coverage, or lack of natural boost
may be responsible for a rise in adult outbreaks
globally.>® The demographic configuration observed in
this study, featuring a mean age of 26.8 (+ 6.1) years
and a male predisposition (60%), closely aligns with
reports from neighboring regional and international
cohorts.>’ The adults included in this study were 18-42
years of age and therefore were born during different
phases of Bangladesh's national measles immunization
programme. Older participants may have been born
before high wvaccination coverage was achieved,
whereas younger adults may have missed routine
vaccination, supplementary immunization campaigns,
or the recommended second vaccine dose. Although
waning immunity has been proposed as one
explanation for adult measles outbreaks, our study did
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not assess vaccination history or measles-specific
antibody titres. Consequently, we could not determine
whether susceptibility resulted from primary vaccine
failure, secondary vaccine failure, incomplete
vaccination, or absence of vaccination. Future studies
incorporating verified vaccination records and
serological testing are needed to clarify these
mechanisms.

For instance, recent epidemiologic  studies
investigating adult outbreaks in South and Southeast
Asia have similarly demonstrated an increased
vulnerability among young adults in their third decade
of life, a demographic cohort that often displays
suboptimal antibody titers over time.>?

Our clinical findings closely resemble those reported
in studies from Europe and Somalia. Fever and
generalized maculopapular rash were present in all
patients, while cough, conjunctivitis, and coryza
constituted the classic prodromal triad. Hassan et al.,
during a measles outbreak in Somalia, similarly
reported fever and rash as universal manifestations,
with respiratory symptoms being highly prevalent
among hospitalized adults.'® Likewise, Romanian
investigators reported that fever, rash, cough, and
conjunctivitis remained the predominant presenting
features  among  adult  patients  requiring
hospitalization.'® These findings reinforce that the
classical clinical presentation of measles remains
remarkably consistent across diverse geographical
settings.

Our clinical findings confirm that classic hallmarks,
namely fever and a generalized maculopapular rash,
were present in all the cases we recorded (100%).
However, the lower prevalence of pathognomonic
Koplik spots (40%) noted in our series deserves
clinical attention. International literature notes Koplik
spots in up to 70% to 80% of classic pediatric
presentations'®!'. This discrepancy accentuates the
potential for modified clinical phenotypes in adults,
making the absolute reliance on this clinical sign
misleading. Previous European and international
studies have reported higher frequencies, particularly
when patients are evaluated during the early prodromal
phase before the appearance of the generalized rash.?,*
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The lower prevalence observed in our cohort may
reflect delayed presentation to hospital after rash onset,
emphasizing that the absence of Koplik spots should
not exclude the diagnosis of measles in adults during
outbreaks.

Clinicians operating in endemic regions must maintain
a high index of suspicion based on the
prodrome-cough (80%), conjunctivitis (66.7%), and
coryza (60%)-regardless of mucosal findings.*!!

The frequency of complications in our patients also
corresponds well with previous international reports.
Hematologically and  biochemically, transient
lymphopenia (46.7%) and elevated aminotransferases
(33.3%) emerged as the most frequent anomalies. The
observed transient immunosuppression is a
well-characterized feature of acute measles virus
infection, resulting from the viral targeting of CD150+
lymphocytes.>* This process predisposes adult patients
to severe secondary infections and localized organ
involvement, such as acute hepatic parenchymal
inflammation.>® Notably, complications manifested in
approximately 27% of our patient cohort, with
pneumonitis being the primary contributor (n=4). This
stands in stark agreement with global data identifying
measles-associated pneumonia (MAP) as the most
common complication  necessitating
hospitalization in adults.®'> Similar findings have been
reported in adult cohorts from Europe and Romania,
where pneumonitis represents the leading cause of
hospitalization, intensive care admission, and severe
disease.'* Adult patients are known to experience more
severe respiratory complications than children because
of greater inflammatory responses and higher rates of
secondary bacterial infections.?.®

intensive

One of our patients progressed to acute respiratory
failure requiring ICU admission (6.7%), a finding that
reflects international literature highlighting that adult
measles incurs a significantly higher risk of severe
visceral damage and intensive care requirement than
standard childhood courses.®!313

An important finding of the present study was the
strong inverse correlation between RT-PCR cycle
threshold (Ct) values and duration of hospitalization (r
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=-0.82, p<0.001), indicating that patients with lower
Ct values, which reflect higher viral loads, experienced
more prolonged hospital stays. Furthermore, all
patients with Ct wvalues below 20 developed
measles-associated pneumonia, and one required
intensive care support, whereas none of the patients
with Ct values between 24 and 26 experienced
respiratory complications. These findings suggest that
viral burden at the time of diagnosis may be closely
associated with disease severity in adult measles.
Although RT-PCR Ct values are primarily used for
laboratory diagnosis, increasing evidence from
respiratory viral infections indicates that lower Ct
values generally correlate with greater viral replication
and worse clinical outcomes, although Ct values
should not be considered direct quantitative measures
of viral load because they are influenced by specimen
collection, timing of testing, and assay
methodology.'*'® Similar associations between low Ct
values and prolonged hospitalization or severe disease
have been reported in COVID-19 and influenza.'¢"'8
While published evidence evaluating Ct values as
prognostic markers in adult measles remains limited,
our findings suggest that Ct values may provide
additional prognostic information when interpreted
together with clinical assessment. Patients presenting
with low Ct values may benefit from closer
monitoring, early identification of respiratory
complications, and timely supportive management.
Nevertheless, Ct should be interpreted
cautiously because of inter-laboratory variability and
lack of assay standardization.'”,'® Larger prospective
multicenter studies are required to validate Ct values as
independent prognostic markers in adult measles.

Despite the clinical severity and systemic
complications, the overall mortality rate in this series
was 0%. This highly favorable clinical trajectory can
be directly attributed to early laboratory-supported
confirmation and management strategy including

values

immediate airborne isolation precautions, aggressive
hydration, and systematic Vitamin A
supplementation.>!* This study has certain limitations,
including its modest sample size, and the lack of exact
quantitative vaccination histories for the subjects.
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Nonetheless, these findings carry pivotal public health
implications  for = Bangladesh  and  similar
middle-income countries. They highlight the urgent
need for robust surveillance, adult booster programs,
and the maintenance of aggressive infection-control
protocols in tertiary medical facilities to mitigate
future outbreak vectors'*!>. This study reinforces the
importance of considering measles in adults presenting
with fever and rash, particularly during outbreaks or
when epidemiological links are present.>!
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