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Original Article

Clinical Outcomes of Lichtenstein Repair for Adult Inguinal Hernia: A Decade of Experience in a
Tertiary Care Hospital of Bangladesh

Saha KP!, *Rahman MAZ, Chowdhury MFK3, Newaz AAS%, Islam MS?, Siddiquee MA®, Fatema MB’,
Ahmed AS8, Alam SMSU?, Nasker D1©

Abstract

The introduction of tension-free mesh repair, particularly the
Lichtenstein  technique, has markedly improved surgical
outcomes by reducing recurrence rates and postoperative
morbidity. Despite its widespread adoption, evaluation of
clinical outcomes and complication profiles remains essential,
especially in resource-limited settings. 1o assess the feasibility,
safery, and clinical outcomes of open tension-free mesh repair
using the Lichtenstein technique in adult patients with
inguinal hernia, this prospective observational study was
conducted at Shaheed Subrawardy Medical College Hospital,
Dhaka, Bangladesh, over ten years from January 2009 to
December 2018. A total of 897 adult patients with primary
inguinal hernia underwent open Lichtenstein tension-free
mesh repair using polypropylene mesh. Patients with recurrent,
obstructed, or strangulated hernias and those unfit for surgery
were excluded. The evaluation before surgery involved a
clinical assessment and routine investigations. Surgeries were
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performed under spinal or local anaesthesia following a
standardized technique. The main outcome measures included
early postoperative complications like seroma, hematoma,
wound infections, and testicular swelling, as well as late issues
such as chronic groin pain and recurrence. Patients were
evaluated ar 6 weeks and 6 months post-surgery, with
additional follow-up performed as needed. The data were
analyzed using Microsoft Excel. Descriptive statistics were
expressed as frequencies and percentages. Results
presented using tables and graphs where appropriate. Results:
Among the 897 patients maximum (87.6%) of them were
male, and male to female ratio was about 7:1, with a avarage
age of 47 years, and the age range was 18 to 85 years. Indirect
inguinal hernia was the most common type, observed in
63.2% patients, followed by direct hernia in 35.1% and
pantaloon hernia in 1.7% cases. The majority (53.1%) of
hernias were on the right side, while over one-third (38.1%)
were found on the left side, and bilateral hernias constituted
8.8%. The average duration of the surgical procedure was
75.4 minutes, with a variation between 39 and 138 minutes,
and there was no perioperative mortality. Early postoperative

were

complications were infrequent. Seroma was noted in 1.78%
patients, haematoma in 3.68%, testicular swelling in 5.24%,
and wound infection in 0.78% patients. All complications
were treated conservatively, and none necessitated the removal
of the mesh. During the follow-up, late issues such as chronic
groin pain (neuralgia) were reported in 4.35% patients, and
hernia recurrence was found in 0.78% patients. There were no
identified cases of mesh rejection or chronic discharging sinus.
Open  tension-free mesh repair using the Lichtenstein
technique is a safe, effective, and reliable method for the
management of primary inguinal hernia. It is related with low
rates of postoperative complications, minimal chronic pain,
and a very low recurrence rate. Given its simplicity and
cost-effectiveness, this technique remains highly appropriate for
routine use.

Kyword: Inguinal hernia, lichtenstein repair, tension-free
mesh repair, polypropylene mesh, hernia, recurrence, groin
pain

INTRODUCTION

An inguinal hernia is defined as a protrusion of
intra-abdominal contents through a weakness or defect in
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the abdominal wall, most commonly occurring in the
inguinal region. It is one of the most frequently
encountered surgical conditions worldwide, with a
significant lifetime risk, particularly among males, and
continues to represent a major component of general
surgical workload.!? 4

The development of an inguinal hernia is multifactorial,

involving both mechanical factors.

and  biological

Alterations in  collagen metabolism—especially an
imbalance between type I and type III collagen have been
implicated in weakening of the transversalis fascia,
predisposing individuals to hernia formation. % 15 In
addition, several risk factors such as advancing age,
chronic cough, constipation, smoking, and increased
intra-abdominal pressure contribute to its pathogenesis

and recurrence.'¢

Historically, tissue-based repairs such as Bassini’s and
Shouldice techniques were widely practiced; however, these
methods were associated with significant tissue tension and
higher recurrence rates.® The introduction of prosthetic
mesh marked a major advancement in hernia surgery by
enabling tension-free repair, thereby significantly reducing
recurrence rates and improving postoperative outcomes.>”>
7 The Lichtenstein tension-free mesh repair, first
described in 1989, has since become the most widely
accepted open surgical technique due to its simplicity,
reproducibility, and consistently low recurrence rates.®

Over time, refinements in surgical techniques and
prosthetic materials have further enhanced patient
outcomes. Modern meshes are designed to improve
biocompatibility and reduce complications such as chronic
postoperative pain, which has emerged as an important
determinant of long-term patient satisfaction.!® 2° Despite
these advancements, chronic groin pain and mesh-related
complications remain clinically relevant concerns requiring

careful evaluation.

Current international guidelines, including those from the
European Hernia Society and HerniaSurge Group,
strongly recommend mesh-based repair techniques as the
standard of care for adult inguinal hernia due to their
superiority over non-mesh repairs in minimizing
recurrence and improving overall outcomes.!® 2! However,
the choice of surgical approach must consider
patient-specific factors, surgeon expertise, and resource

availability, particularly in resource-limited settings.

Given this background, the present study was undertaken
to evaluate the feasibility, safety, and clinical outcomes of

open tension-free mesh repair using the Lichtenstein
technique in a large cohort of adult patients, with
particular emphasis on postoperative complications and
recurrence rates in a tertiary care hospital setting.

MATERIALS AND METHODS

This prospective observational study was conducted in the
Department of Surgery at Shaheed Suhrawardy Medical
College Hospital, Dhaka, Bangladesh, over ten years from
January 2009 to December 2018. The study included adult
patients diagnosed with inguinal hernia who underwent
open tension-free mesh repair using the Lichtenstein
technique.

Ethical Considerations

The study protocol was reviewed and approved by the
Institutional Ethics Committee of Shaheed Suhrawardy
Medical College Hospital. Written informed consent was
obtained from all participants before inclusion in the study.
Confidentiality of patient information was strictly
maintained throughout the study in accordance with
ethical standards.

Study Population and Selection Criteria: A total of 897
patients were enrolled consecutively during the study
period. Patients with primary inguinal hernia, including
indirect, direct, and pantaloon types, were included
irrespective of age and sex. Both unilateral and bilateral
hernias were considered. Patients with complicated hernias
(e.g., obstructed or strangulated), recurrent inguinal
hernias, or those deemed unfit for surgery due to severe
comorbid conditions were excluded.

Sample Size Justification: The sample size was determined
by the total number of eligible patients presenting during
the study period who fulfilled the inclusion criteria. As this
was a single-center, prospective observational study
conducted over a defined time frame, no formal sample
size calculation was performed. However, the relatively
large sample size (n = 897) enhances the reliability and
generalizability of the study findings.

Preoperative Assessment: The diagnosis of an inguinal
hernia was established based on a detailed clinical history
examination.  Relevant  laboratory

and  physical

investigations and pre-anaesthetic assessments were
performed in all patients to determine surgical fitness.
Identified predisposing factors, such as chronic cough,
constipation, and urinary obstruction, were managed

appropriately before surgery.



Surgical Technique: All patients underwent open inguinal

hernia repair using the standardized Lichtenstein
tension-free mesh technique under spinal or, in selected
cases, local anaesthesia. Following standard aseptic
preparation, an inguinal incision was made, and the
external oblique aponeurosis was opened. The spermatic
cord was mobilized, and the hernial sac was identified. In
indirect hernias, the sac was dissected up to the deep
inguinal ring, opened, and ligated; in large inguinoscrotal
hernias, the distal sac was left in situ to prevent hydrocele
formation. In direct hernias, the posterior wall defect was
reinforced using non-absorbable sutures. A polypropylene
mesh (approximately 3 x 5 inches) was tailored and placed
over the posterior wall. It was fixed medially to the pubic
tubercle and inferiorly to the inguinal ligament using
continuous non-absorbable sutures. A lateral slit was made
to accommodate the spermatic cord, and the mesh was
secured around it. The superior margin was anchored to
the conjoined tendon with interrupted sutures, ensuring
Hesselbach’s

Haemostasis was ensured in all cases. A closed suction

adequate  overlap  beyond triangle.
drain was placed selectively. The external oblique
aponeurosis and skin were closed in layers. Local

anaesthetic infiltration was administered before wound

closure.
Perioperative Management: All patients  received
prophylactic intravenous antibiotics  (first-generation

cephalosporin) at induction, followed by postoperative
antibiotics for 48-72 hours. Standard postoperative care
included analgesia, early mobilization, and routine wound

care.

Outcome Measures: Primary outcome measures included

postoperative  complications and  recurrence. Early
postoperative complications were defined as seroma,
haematoma, wound infection, and testicular swelling. Late
complications included chronic groin pain (neuralgia) and

hernia recurrence.

Follow-up: Patients were followed up at 6 weeks and 6

months  postoperatively. Thereafter, follow-up was
conducted on a need-based basis. Clinical evaluation
focused on the detection of recurrence, chronic pain, and

mesh-related complications.

Statistical analysis: Data were entered, cleaned, and
analyzed using Microsoft Excel. Descriptive statistics were
expressed as frequencies and percentages. Results were
presented using tables and graphs where appropriate.
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OPERATIONAL DEFINITIONS

Early Postoperative Complication: Complications
occurring within the early postoperative period (up to 7
days after surgery), including events identified during
hospital stay or shortly after discharge. In this study,
immediate postoperative complications include seroma,
haematoma, wound infection, and early testicular swelling,
diagnosed clinically and managed conservatively or with

minimal intervention.

Late Postoperative Issue: Outcomes or complications that
become apparent after the immediate postoperative period,
typically beyond 7 days and during follow-up (up to 6
months or later). In this study, delayed postoperative
outcomes include chronic groin pain (neuralgia) and
hernia recurrence, assessed during scheduled follow-up
visits at 6 weeks and 6 months or thereafter as needed.

Chronic Groin Pain (Neuralgia): Pain or discomfort in
the groin region persisting for more than 3 months after
surgery, not attributable to other identifiable causes, and
affecting daily activities to varying degrees.

Hernia Recurrence: Reappearance of a clinically
detectable inguinal hernia at or near the site of previous
repair after an initially successful surgical outcome,

confirmed by physical examination during follow-up.

Seroma: A localized collection of serous fluid at the surgical
site, presenting as a painless or mildly tender swelling,
typically detected within the early postoperative period and
resolving spontaneously or with aspiration if required.

Haematoma: A localized accumulation of blood at the
operative site, presenting with swelling, discoloration, or
discomfort, occurs in the immediate postoperative period.

Wound Infection: Infection occurring at the surgical
incision site, characterized by redness, warmth, pain,
discharge, or pus formation, with or without systemic signs,
diagnosed clinically.

Testicular Swelling: Postoperative enlargement of the
testis or scrotum, likely due to oedema, venous congestion,
or inflammatory response, observed in the

postoperative period.

early

Early Mobilization: Encouragement of patients to resume
ambulation within 24 hours after surgery, aimed at
reducing postoperative complications and promoting recovery.

RESULTS

A total of 897 patients underwent open tension-free mesh
repair using the Lichtenstein technique during the study
period. The study population comprised a male-female
ratio of about 7:1, with a mean age of 47 years and an age
range of 18-85 years.
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Figure 1 illustrates the distribution of patients by sex. The
majority of patients were male, accounting for 786

(87.6%) cases.

Male

Female

Figure 1: Distribution of patients by sex (n = 897)

Table I shows the frequency and percentage distribution of
different types of inguinal hernia among the study
population. Indirect inguinal hernia was the most
common type, observed in 567 (63.2%) patients, followed
by direct hernia in 315 (35.1%) and pantaloon hernia in
15 (1.7%) cases.

Table I: Distribution of patients by type of inguinal
hernia (n = 897)

Table II presents the frequency and percentage of early
postoperative complications observed among patients
undergoing open tension-free mesh repair. Testicular
swelling was the most common complication, observed in
47 (5.24%) patients, followed by haematoma in 33 (3.68%)
and seroma in 16 (1.78%) cases. Wound infection occurred
in 7 (0.78%) patients. Early postoperative complications
were generally minimal and managed conservatively.

Table II: Early postoperative complications following
Lichtenstein repair (n = 897)

Complication Frequency (n) | Percentage (%)
Seroma 16 1.78
Haematoma 33 3.68
Testicular swelling 47 5.24
Wound infection 7 0.78
Normal 794 88.52

Table III shows the frequency and percentage of late
postoperative issues observed during the follow-up period.
During follow-up, chronic groin pain was reported in 39
(4.35%) patients, while hernia recurrence was observed in
7 (0.78%) patients. During the follow-up period, chronic
groin pain (neuralgia) was generally mild and managed
with conservative measures.

Type of Hernia Frequency (n) Percentage (%)

Indirect 567 63.2 Table III: Late postoperative issues following

Dkirae 315 35.1 Lichtenstein repair (n = 897)

Pantaloon 15 1.7 Outcome Frequency (n) | Percentage (%)
Figure 2, the bar diagram represents the anatomical Chronic groin pain 52 4.35
distribution of inguinal hernia according to side. In terms (neuralgia)
of laterality, 476 (53.1%) patients had right-sided hernia, Hetnia tecurrence 7 0.78
342 (38.1%) had left-sided hernia, and 79 (8.8%) Normal 851 94.87

presented with bilateral hernia.

Frequency (n)

Left-sided
Location of Hernia

Figure 2: Distribution of hernia by laterality (n = 897)

Bilateral

Right-sided

Figure 3 summarizes the operative details of surgery, mean
surgical duration (75.4 minutes) and the observed range
(39-138 minutes), and highlights that no perioperative
mortality was observed.

Mean Duration of Surgery
C

- -

39 min 75.4 min 138 min
Min Mean Max

No Perioperative Mortality Observed

Figure 3: Operative details of surgery- mean surgical
duration with range and perioperative outcomes



Figure 4 highlights the key outcomes of follow-up visits,
with an additional visit after surgery. Patients were
followed up at 6 weeks and 6 months, with additional visits
as required. No cases of mesh rejection or chronic
discharging sinus were observed during the follow-up
period.

Follow-Up Schedule

+ Additional Visits
as Required

6 Weeks
Follow-Up

6 Months
Follow-Up

Follow-Up Outcomes

* No Mesh Rejection Observed

* No Chronic Discharging Sinus

Figure 4: Follow-up schedule with additional visits as
required after surgery

DISCUSSION

Inguinal hernia repair remains one of the most commonly
performed general surgical procedures worldwide, with
mesh-based tension-free techniques now considered the
standard of care. 172! The present study evaluates a large
single-center experience of 897 patients undergoing
Lichtenstein tension-free mesh repair over ten years,
demonstrating favourable outcomes in terms of low

complication and recurrence rates.

The demographic profile in this study, with a
predominance of male patients (87.6%) and a mean age of
47 years, is consistent with previously reported
epidemiological patterns of inguinal hernia.'® '* The higher
incidence among males has been attributed to
anatomical occupational
contributing to increased intra-abdominal pressure.'®
The predominance of indirect hernia (63.2%) over direct
and pantaloon types also aligns with established

literature.!

differences and factors

The mean operative time in this study was 75.4 minutes,
which is comparable to other reports of open Lichtenstein
repair.® "' The absence of perioperative mortality further
supports the safety of this procedure, particularly in a

high-volume setting.

Early postoperative complications observed in this study,
including seroma (1.78%), haematoma (3.68%), testicular
swelling (5.24%), and wound infection (0.78%), were
relatively low and comparable to previously published
series.” ¢ These complications were managed conservatively

in most cases, and no patient required mesh removal,
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highlighting the safety and tolerability of polypropylene

mesh.1?

Chronic groin pain remains an important concern
following mesh repair?® In the study, postoperative
neuralgia was observed in 4.35% of patients, which is
within the lower range reported in the literature.!? 2 The
relatively low incidence may be attributed to meticulous
surgical technique and careful handling of inguinal
nerves. Recurrence remains a key outcome measure in
hernia surgery. The recurrence rate of 0.78% observed in
this study is comparable to, or even lower than, rates
reported in randomized trials and meta-analyses of
Lichtenstein repair, which typically range from 1% to
2%.'Y 7 This finding reinforces the effectiveness of
tension-free mesh repair in preventing recurrence.
Proper mesh placement with adequate overlap beyond
Hesselbach’s triangle likely contributed to this
favourable outcome.

The findings of this study are also consistent with
international guidelines, which strongly recommend
mesh-based repair techniques as the gold standard for adult
inguinal hernia management due to their superior

tissue-based 18, 21

outcomes compared  to
Furthermore, advances in mesh technology and surgical
techniques have contributed to improved patient
outcomes, although long-term complications such as

chronic pain continue to warrant attention.?

repairs.

Limitations of the Study

However, as a single-center observational study, it may be
subject to selection bias and lacks a comparative group.
Additionally, the study was conducted over ten years; the
follow-up duration for individual patients was relatively
limited (primarily up to 6 months, with additional
follow-up on a need-based basis), which may underestimate
late recurrence or chronic complications. Outcomes such
as chronic groin pain were assessed clinically without
standardized pain scoring systems. The study did not
include a detailed analysis of patient-related risk factors
(e.g., comorbidities, smoking status, occupational strain).

CONCLUSION

Open tension-free mesh repair using the Lichtenstein
technique is a safe, effective, and reproducible method for
the management of primary inguinal hernia. It is related to
low rates of postoperative complications, minimal chronic
pain, and a very low recurrence rate. Given its

cost-effectiveness and favourable outcomes, this technique
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remains highly suitable for routine use, particularly in

high-volume

comparative

resource-limited Further

and

and settings.

studies long-term  follow-up are

recommended to evaluate outcomes related to chronic pain

and quality of life.
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Clinical Patterns and Mycological Profile of Onychomycosis in a Tertiary Care Hospital in Dhaka
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Abstract

Onychomycosis is a common chronic fungal infection of the
nails that significantly affects both physical health and quality
of life. Accurate identification of clinical patterns and the
fungi responsible is vital for effective treatment and prevention
of recurrence. Its clinical presentation and etiological agents
vary across geographical regions, necessitating region-specific
data to guide diagnosis and management. This cross-sectional
study was conducted in the Department of Dermatology and
Venereology of a tertiary care hospital in Dhaka. A total of
139 clinically suspected cases of onychomycosis were included.
A detailed clinical evaluation was performed to classify the
types of onychomycosis. Nail specimens were collected and
Subjected to direct microscopy using a potassium hydroxide
(KOH) mount and fungal culture for confirmation and
identification of causative organisms. Data were analyzed
using appropriate descriptive statistics and presented as
[frequencies and percentages. Among the 139 patients, the most
common  clinical type was distal lateral subungual
onychomycosis (DLSO), observed in more than half (51.08%)
of cases. Toenail involvement was more frequent (60.43%)
than fingernail. The highest proportion of patients (33.81%)
belonged to the 21-30 years age group, with a mean age of
45.02 + 10.89 years, and a female predominance (61.15%).
Direct microscopy by KOH mount was positive in nearly half
(46.76%) of cases. Fungal culture demonstrated that
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dermatophytes were the predominant isolates (50.36%),
Jollowed by Candida spp. (7.91%). The remaining cases were
either non-dermatophyte molds or culture-negative. These
[findings indicate a predominance of dermatophyte infections
in this population, although non-dermatophyte organisms also
contribute to the disease burden. Onychomycosis in this
tertiary care setting is predominantly characterized by DLSO,
toenail involvement, and a higher prevalence among young
adults and females, with dermatophytes as the principal
etiological agents. The moderate positivity rate of KOH
microscopy highlights its utility as a screening tool, while
Jungal culture remains essential for definitive diagnosis. These
[findings underscore the importance of combined clinical and
mycological evaluation for accurate diagnosis and effective
management of onychomycosis.

Keywords: Onychomycosis; clinical and epidemiological profile;
mycological characteristics; dermatophytes; candida species.

INTRODUCTION

Nails are important appendages of the skin that serve both
functional and cosmetic roles, contributing to the
protection of distal phalanges, fine motor activities, and
overall aesthetic appearance.! Fungal infections of the nail
unit, collectively termed onychomycosis, represent a
common clinical problem encountered in dermatological
practice.> The term “onychomycosis” broadly refers to
fungal infection of the nail, whereas more specific
terminology may be used depending on the causative
organism, such as tinea wunguium for dermatophyte
infections and candidal onychomycosis for infections
caused by Candida species.?

Onychomycosis is classified into several clinical subtypes
based on the pattern of nail involvement, including distal
lateral subungual onychomycosis (DLSO), proximal subungual
onychomycosis (PSO), white superficial onychomycosis
(WSO), and total dystrophic onychomycosis (TDO).4
Among these, DLSO is the most frequently encountered
form, characterized by fungal invasion through the
hyponychium with subsequent spread along the nail bed
and plate.> WSO involves superficial layers of the nail plate
and typically presents as well-demarcated white patches,
while PSO begins at the proximal nail fold and may be
associated with immunocompromised states.> TDO
represents the end-stage of disease, marked by destruction
and dystrophy of the nail unit.>
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The etiology of onychomycosis includes three major
groups of fungi: dermatophytes, yeasts, and non-
dermatophyte moulds.!* Dermatophytes are the predominant
causative agents, accounting for the majority of cases,
particularly those involving toenails. Among these,
Trichophyton rubrum and Trichophyton mentagrophytes are
most commonly implicated and responsible for over 90%

of infections.!% 13

Yeasts, especially Candida species, and non-dermatophyte
moulds contribute to a smaller but clinically significant
proportion of infections.!® 5 Although these organisms
may act as primary pathogens, the occurrence of mixed
infections remains difficult to ascertain due to limitations

in diagnostic techniques.'®

Onychomycosis is widely prevalent across populations and
geographical  regions,
influenced by environmental, occupational, and
socioeconomic factors.!»* 12 Studies from various regions,
including India and Europe, have demonstrated
differences in age distribution, gender predominance,
and causative organisms." '3 ' Increasing age, male
gender, diabetes mellitus, immunosuppression,
peripheral vascular disease, nail trauma, and prolonged
exposure to moisture are recognized risk factors that
predispose individuals to infection.> ' These factors
contribute to alterations in nail integrity and local
immunity, facilitating fungal colonization and invasion.

with epidemiological ~patterns

Clinically, onychomycosis typically begins as a discoloration
of the nail, often yellowish or whitish, followed by
eventual

progressive brittleness, and

onycholysis.”® In advanced cases, significant dystrophy of

thickening,

the nail plate may occur, leading to discomfort, pain, and
impairment of manual or ambulatory function.” Although
often considered a benign condition, onychomycosis has
important clinical implications, as it may act as a reservoir
for recurrent fungal infections of the skin and may
complicate underlying systemic conditions.® Furthermore,
the cosmetic disfigurement associated with nail
involvement can lead to considerable psychosocial distress

and reduced quality of life.!?

Accurate diagnosis of onychomycosis is essential for
appropriate management, as clinical features alone are
insuflicient to distinguish fungal infection from other nail
disorders reliably.!” Laboratory confirmation typically
involves direct microscopy using potassium hydroxide
(KOH) preparation and fungal culture.”®# While KOH
microscopy provides rapid results and is useful as a
screening tool, culture remains the gold standard for
identification of the causative organism.”” # However, both
methods have inherent limitations, including variability in
sensitivity and specificity.!® * Recent advances, such as

fluorescent  staining and molecular diagnostic
techniques, have improved detection rates but are not
widely available in resource-limited settings.?" 24

The epidemiological and mycological profile of onychomycosis
varies significantly between regions, necessitating local
studies to guide diagnosis and treatment strategies.»> 3 In
Bangladesh, data on the clinical patterns and etiological
agents of onychomycosis remain limited, particularly in
tertiary care settings. Understanding the distribution of
clinical types and causative organisms is crucial for
selecting appropriate antifungal therapy and improving
patient outcomes.

Therefore, the present study was conducted to evaluate the
clinical patterns and mycological profile of onychomycosis
among patients attending a tertiary care hospital in Dhaka,

Bangladesh.

MATERIALS AND METHODS

Study design and setting: This was a hospital-based
cross-sectional descriptive study conducted over a period of
one year, from July 2023 to June 2024, in the Department
of Microbiology at Sir Salimullah Medical College (SSMC),
Dhaka, Bangladesh. The study was carried out in collaboration
with the Outpatient Department of Dermatology and
Venereology of the same institution.

Study population: Patients with clinically suspected
onychomycosis were included in the study. Clinical diagnosis
was based on characteristic nail changes such as
discoloration, thickening, dystrophy, and subungual debris.

Inclusion and exclusion criteria: Patients with any
clinical variant of onychomycosis were enrolled irrespective
of age and sex. Patients were excluded if they had received
topical or systemic antifungal therapy within the preceding
four weeks, had nail changes attributable to other
dermatological conditions (e.g., psoriasis, lichen planus,
eczema, or atopic dermatitis), or had nail discoloration due
to cosmetic applications or occupational exposure to dyes.

Sample size and sampling technique: A total of 139
clinically suspected cases were included using a purposive
sampling technique. All eligible patients during the study
period who met the inclusion criteria were enrolled
consecutively. A structured questionnaire and a checklist
were used as tools for data collection.

Ethical considerations: The study protocol was approved
by the Ethical Review Committee of Sir Salimullah
Medical College. Written informed consent was obtained
from all participants before sample collection, and
confidentiality of patient
maintained.

information was strictly



Specimen collection procedure: After a detailed clinical
evaluation, the affected nail area was cleaned with sterile
cotton soaked in 70% ethyl alcohol and allowed to dry to
minimize contamination. Nail clippings and subungual
debris were collected aseptically using sterile nail clippers
and scalpels from the most proximal diseased portion of
the nail, particularly from the active margin of infection.

Laboratory procedures:

Direct microscopy (KOH mount): A portion of the specimen
was placed on a clean glass slide with 20% potassium
hydroxide (KOH) solution and covered with a coverslip.
The preparation was allowed to stand undl keratin
digestion occurred. Slides were examined under light
microscopy for fungal elements. The presence of septate
branching hyphae was considered indicative of
dermatophytes, while budding yeast cells with or without
pseudohyphae suggested Candida species.

Fungal culture: All specimens were inoculated onto Sabouraud
Dextrose Agar (SDA) supplemented with chloramphenicol
and cycloheximide to inhibit bacterial and saprophytic
fungal growth. The inoculated media were incubated at
room temperature (25-27°C) and observed periodically
for up to four weeks. Growth was assessed based on colony
morphology, pigmentation, and rate of growth.

Identification of fungal isolates:

e  Lactophenol cotton blue (LPCB) staining: Fungal
colonies were examined microscopically using LPCB
mounts to identify characteristic structures such as
hyphae, macroconidia, and microconidia, and other
accessory structures for dermatophytes.

e Wet mount preparation: Yeast isolates were examined
using saline wet mounts to identify budding yeast cells
and pseudohyphae, suggestive of Candida species.

Diagnostic reference standard: Fungal culture was considered
the gold standard for confirmation of onychomycosis. The
diagnostic performance of direct microscopy (KOH
mount) was evaluated against culture results.

Outcome measures: The primary outcomes included (1)
Clinical patterns of onychomycosis, (2) Distribution of
etiological agents (dermatophytes, yeasts, non-dermatophyte
moulds), and (3) Diagnostic accuracy of KOH microscopy.

Statistical analysis: Data were entered, cleaned, and
analyzed using Microsoft Excel. Descriptive statistics were
expressed as frequencies and percentages. Results were
presented using tables and graphs where appropriate.

RESUTS

Table I shows the demographic characteristics of the study
population. As shown, the majority of patients (33.81%)
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were between 21 - 30 years of age, followed by the 31 - 40
years (28.06%) and 51 - 60 years (19.42%) age groups. Of
the 139 cases of clinical onychomycosis, 61.15% were females
and 38.85% were males. Toenails were affected in 84(60.
43%) cases and fingernails were in 55(39.57%) cases.

Table I: Demographic characteristics of the study
population (n=139)

Variables Number Percentage
Age (years)

1-10 4 2.88
11-20 10 7.19
21-30 47 33.81
31-40 39 28.06
41-50 7 5.04
51-60 27 19.42
>60 5 3.60
Gender

Male 54 38.85
Female 85 61.15
Affected nails

Toenails 84 60.43
Fingernails 55 39.57

Table II displays the distribution of clinical types of
onychomycosis according to affected nail site; among the
84 toenail cases, distolateral subungual onychomycosis
(DLSO) was the most common presentation, observed in
57 (80.28%) cases, followed by total dystrophic
onychomycosis (TDO) in 14 (93.33%) cases. Among the
55 fingernail cases, proximal subungual onychomycosis
(PSO)  was the type,
23(74.19%) cases, while white superficial onychomycosis
(WSO) was identified in 17 (77.27%) cases.

predominant occurring  in

Table II: Distribution of clinical types of
onychomycosis according to affected nail site (n=139)

Clinical Affected sites Total
types Toenails Fingernails n (%)
n (%) n (%)
DLSO 57 (80.28) 14 (19.72) | 71 (51.08)
PSO 8(25.81) 23 (74.19) | 31 (22.30)
WSO 5(22.73) 17 (77.27) | 22 (15.83)
TDO 14 (93.33) 1 (6.67) 15 (10.79)
Total 84 (60.43) 55(39.57) | 139 (100)
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Figure 1: Detection of fungi by KOH mount microscopy among clinically suspected cases of onychomycosis (n = 139).

Figure 1 illustrates the proportion of nail samples that tested positive and negative for fungal elements using KOH mount
microscopy. Out of the total 139 specimens examined, 65 (46.76%) showed positive findings for fungal elements, while
74 (53.24%) were negative (Figure 1a). Among the 84 toenail specimens, 43 (51.19%) tested positive, while 22 (40%) of

fingernail specimens showed positive findings (Figure 1b).

Candida spp.
11 (7.91%)

Dermatophytes

70 (50.36%)

No Fungal Growth
58 (41.73%)

Figure 2: Detection of fungus from isolated nail
samples by culture (139)

Figure 2 illustrates the distribution of fungi obtained
through culture from clinical nail samples. A
comprehensive analysis was conducted on 139 samples; of
these, 58 (41.73%) exhibited no fungal growth, whereas
fungal growth was observed in 81 (58.27%) cases. Among
the 81 fungi identified in the nail samples, dermatophytes
were recognized in 70 (50.36%) cases, and Candida spp.
were found in 11 (7.91%) cases.

DISCUSSION

Onychomycosis is a chronic and progressively debilitating
fungal infection of the nails that poses both clinical and

cosmetic concerns, particularly in dermatological practice.
The present study provides a comprehensive overview of
the clinical patterns and mycological profile of onychomycosis
in a tertiary care setting in Dhaka, highlighting important
epidemiological and diagnostic insights.

The age distribution, with the highest proportion of cases
in the 21-30 years age group (33.81%), is comparable to
the findings of Sipra et al.® and Devi et al.!, who reported
47% and 56.6% prevalence in similar age groups,
respectively. This consistency suggests that young adults are
more frequently affected, possibly due to increased
occupational exposure, physical activity, and heightened
cosmetic awareness, which may also influence healthcare-
seeking behavior. The observed female predominance
(61.15%) in this study is in agreement with Elsayed et
al.23, who reported an even higher proportion (82%) of
female patients. This gender distribution may be explained
by greater exposure to water and detergents during
household activities, which can disrupt nail integrity and
predispose to fungal infection. Additionally, women may
be more likely to seek medical attention for nail disorders
due to cosmetic concerns. However, sociocultural factors
and healthcare access may also influence this observed
pattern.

In this study of 139 clinically suspected cases, distal lateral
subungual onychomycosis (DLSO) emerged as the
predominant clinical type, accounting for 51.08% of cases.
The predominance of DLSO (51.08%) in this study is
consistent with findings reported by Makled et al.?! and
Gautam et al.22, both of whom identified DLSO as the



most common clinical variant of onychomycosis. This
pattern reflects the typical pathogenesis of fungal nail
infection, where organisms invade the nail bed through the
distal or lateral edges, particularly in individuals exposed to
environmental and occupational risk factors.

Nail involvement was more frequently observed in the
toenails (60.43%) compared to the fingernails (39.57%),
indicating a clear predilection for lower extremity
involvement. This trend has been attributed to factors such
as repeated microtrauma, occlusive footwear, reduced
peripheral circulation, and comparatively lower hygiene
practices for feet. Additionally, toenails grow more slowly
than fingernails, creating a favorable environment for
persistent fungal colonization??. The higher frequency of
toenail involvement (60.43%) compared to fingernails
aligns with observations from multiple studies?!> 22, This
trend has been attributed to factors such as repeated
microtrauma, occlusive footwear, reduced peripheral
circulation, and comparatively lower hygiene practices for
feet. Additionally, toenails grow more slowly than
fingernails, creating a favorable environment for persistent

fungal colonization?3.

Regarding the diagnostic perspective, KOH mount
microscopy was positive in 46.76% of cases, while culture
analysis revealed that dermatophytes were the predominant
pathogens (50.36%), followed by Candida spp. (7.91%).
These findings collectively emphasize that both clinical
presentation and laboratory confirmation are essential for
accurate diagnosis and management. The KOH positivity
rate of 46.76% in this study is remarkably similar to that
reported by Gautam et al.?? (46.08%), supporting the
reliability of direct microscopy as a rapid and cost-effective
screening tool. However, variability in KOH positivity
across studies, ranging from 52% (Makled et al.21), 57.6%
(Haghani et al.24), 62.7% (Zhao et al.2%), to 85.7% (Abdo
et al.29), highlights differences in sample quality, operator
expertise, and disease severity.

Culture findings in the present study revealed that
dermatophytes were the predominant etiological agents
(50.36%), consistent with Gautam et al.?2, who reported a
higher prevalence of 60%. However, Makled et al.2!
documented a comparatively lower rate (31.6%), underscoring
the geographical variability in fungal species distribution.
The detection of Candida spp. in 7.91% of cases is also
comparable to the findings of Husain et al.1® (10%),
suggesting that non-dermatophyte yeasts, although less
common, remain clinically relevant pathogens.

This study provides valuable insight into the
clinicomycological profile of onychomycosis in a tertiary

care hospital in Dhaka, contributing region-specific data
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that are essential for guiding clinical practice. The
combined use of clinical classification, microscopy, and
culture enhances the diagnostic robustness of the study.

Limitations

The study was conducted in a single-center setting, which
may limit the generalizability of the findings to other
regions. The sample size, although adequate, may not fully
capture the diversity of fungal pathogens. Additionally,
advanced diagnostic techniques such as molecular
identification methods were not utilized, which could have
improved species-level identification.

CONCLUSION

In summary, this study demonstrates that onychomycosis
in this setting is characterized by a predominance of
DLSO, toenail involvement, younger age groups, and
female patients, with dermatophytes as the leading
causative agents. The findings underscore the importance
of integrating clinical assessment with laboratory
diagnostics to ensure accurate diagnosis and effective
management. The higher involvement of toenails and
younger adults indicates the need for preventive strategies,
including improved foot hygiene, avoidance of prolonged
moisture exposure, and education regarding early signs of
infection. The observed female predominance further
highlights the importance of awareness programs tailored
to housechold and occupational risk exposures.
Additionally, the moderate sensitivity of KOH microscopy
reinforces its role as a screening tool.
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Abstract

Respiratory diseases are a major cause of morbidity and
mortality among geriatric populations, particularly in
developing countries like Bangladesh. Age-related physiological
decline, cumulative environmental exposures, and coexisting
comorbidities increase susceptibility to respiratory illnesses in
the elderly. However, hospital-based data describing the
patterns and outcomes of these conditions remain limited. This
study aimed to assess the pattern of respiratory problems,
clinical presentation, and outcomes among geriatric patients
admitted to Dhaka Medical College Hospital (DMCH), and
to evaluate disease severity using the Medical Research Council
(MRC) breathlessness scale. This cross-sectional observational
study was conducted in the indoor medicine wards of DMCH
from January 2016 to July 2016. A total of 100 geriatric
patients (aged 260 years) with respiratory complaints were
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selected purposively. Data were collected using a structured
and
investigations. Variables included age distribution, presenting

questionnaire,  clinical  examination, relevant
symptoms, diagnoses, and outcomes. Dyspnea severity was
assessed among 72 patients using the MRC scale. Data were
analyzed using descriptive  statistics and  presented  as
Jrequencies and percentages. The mean (+SD) age of the study
population was 72.87 + 6.69 years, with the majority
belonging to the 66—70 years age group (47%). The most
common presenting symptom was cough (100%), followed by
Jever (82%), breathlessness (72%), chest pain (46%), weight
loss (44%), and haemoptysis (36%), while voice change (4%)
was the least common. Regarding disease pattern, pneumonia
(35%) was the most frequent diagnosis, followed by chronic
obstructive pulmonary disease (COPD) (25%), pulmonary
tuberculosis (14%), bronchial asthma (8%), and bronchial
carcinoma (7%). Less conditions  included
(4%), (4%),  aspiration
pneumonia (2%), and diffuse parenchymal lung disease

common
bronchiectasis lung  abscess
(1%). Outcome analysis revealed varying fatality rates across
conditions. The highest mortality was observed in aspiration
pneumonia (100%), followed by acute severe bronchial
asthma (50%), bronchial carcinoma (42.86%), pneuwmonia
(28.57%), acute exacerbation of COPD (20%), and
pulmonary tuberculosis (14.28%). These findings indicate
significant disease burden and variable prognosis among
different  respiratory  conditions.  Respiratory  diseases,
particularly pnewmonia and COPD, are highly prevalent
among geriatric patients admitted to tertiary care hospitals.
The high frequency of severe presentations and notable
mortality rates underscores the need for early diagnosis, prompt
Strengthening

geriatric-focused respiratory care services is essential to reduce
morbidity and mortality in this vulnerable population.

management, and preventive  strategies.

Keywords: Respiratory problems, geriatric patients, pneumonia,
COPD, MRC scale.

INTRODUCTION

Ageing is a universal biological process characterized by a
progressive decline in physiological functions, often
resulting in reduced functional capacity and increased
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vulnerability to disease.! In many developing countries,
including Bangladesh, old age is not merely defined
chronologically but is often associated with diminished
productivity and social dependency.? Historically, even
carly physicians such as Hippocrates recognized that
certain diseases and health conditions are more prevalent in
older individuals, reflecting the intrinsic biological changes
associated with ageing.

With advancing age, multiple organ systems undergo
structural and functional alterations, predisposing elderly
individuals to a wide range of chronic and degenerative
diseases. Respiratory disorders, in particular, are highly
prevalent in this population due to age-related changes in
lung mechanics, decreased immune function, and
increased exposure to environmental and lifestyle-related
risk factors.> These conditions often coexist with other
comorbidities such as hypertension, diabetes mellitus, and
cardiovascular diseases, thereby complicating clinical

presentation and management.4

Population ageing has emerged as a major global health
concern, with a rapid increase in the proportion of elderly
individuals worldwide.? This demographic transition is
particularly significant in low- and middle-income
countries, where healthcare systems are often inadequately
prepared to address the complex health needs of older
populations. In Bangladesh, the elderly population has
increased substantially over recent decades and is projected
to rise dramatically in the coming years, posing significant
challenges to the healthcare infrastructure.!® Despite this
trend, there remains a paucity of comprehensive data on
the health problems of the elderly, especially regarding
respiratory diseases.

such as chronic obstructive

(COPD),

asthma, and pulmonary tuberculosis are commonly

Respiratory illnesses

pulmonary disease pneumonia, bronchial
encountered among geriatric patients.” Several studies
conducted in Bangladesh have highlighted the burden of
respiratory conditions among older adults, with a notable
proportion suffering from chronic respiratory symptoms
and diseases.’.® Additionally, healthcare-secking behaviour
among elderly individuals is influenced by socioeconomic
and cultural factors, which may delay diagnosis and
treatment.?

Globally, COPD is a leading cause of morbidity and
mortality and is projected to become one of the top causes
of death worldwide.® Respiratory tract infections also
contribute significantly to hospital admissions among the

elderly population.® Tuberculosis, although traditionally

considered a disease of younger individuals in

high-prevalence ~ countries, has increasingly been
recognized as a significant health issue among older adults,
particularly in developed settings.!® Furthermore, ageing is
a well-established risk factor for malignancies, including
lung cancer, which contributes substantially to morbidity

and mortality in the elderly population.!!.!?

Previous studies have demonstrated that respiratory
diseases are among the leading causes of hospitalization
and death in elderly patients.!®.'7 The clinical presentation
in this age group is often atypical, and outcomes are
influenced by factors such as age, comorbid conditions,
and severity of disease at presentation.!? Therefore, a clear
understanding of the pattern of respiratory diseases in
geriatric patients is essential for improving diagnostic
accuracy, optimizing management strategies, and reducing

mortality.

MATERIALS AND METHODS

Study design and setting: This was a hospital-based
cross-sectional observational study conducted in the
of Medicine, Dhaka Medical College
Hospital, Bangladesh. The study was carried out over six

Department

months from January to June 2016. The study population
comprised geriatric patients aged =65 years who were
admitted to the Medicine wards of Dhaka Medical College
Hospital with respiratory problems during the study
period. A total of 100 patients fulfilling the inclusion and
exclusion criteria were enrolled in the study. A purposive
(non-probability) sampling technique was applied to
recruit eligible participants consecutively during the study
period. Patients admitted with clinical features suggestive
of respiratory diseases (e.g., cough, breathlessness, fever,
chest pain, haemoptysis) were included in this study, and
patients aged <65 years, without respiratory complaints or
diagnoses and unwilling to provide informed consent were
excluded from the study. Ethical clearance was obtained
from the Institutional Review Board (IRB), Dhaka
Medical College.

throughout the study. Informed written consent was

Ethical standards were maintained

obtained from all participants or their attendants before
enrolment. Confidentiality and privacy of patient
information were strictly preserved. The study was
institutional ethical

conducted in accordance with

guidelines.

Data collection procedure: Data were collected using a
predesigned and pretested structured case record form.



Detailed clinical history was obtained from each patient,
including demographic characteristics, presenting symptoms,
and a thorough physical examination.

Clinical assessment and operational definitions:
Respiratory diseases were diagnosed based on clinical
evaluation supported by relevant laboratory and
radiological investigations. Breathlessness severity was
assessed using the Medical Research Council (MRC)
dyspnoea scale, and only patients reporting breathlessness
were graded accordingly (n = 72). Final diagnoses (e.g.,
pneumonia, chronic obstructive pulmonary disease,
pulmonary tuberculosis, bronchial asthma, bronchial
carcinoma, bronchiectasis, lung abscess, aspiration
pneumonia, and diffuse parenchymal lung disease) were
established based on a combination of clinical findings,

imaging, and laboratory results.

Laboratory and radiological investigations (available at

the hospital):

e Complete blood count and erythrocyte sedimentation

rate (ESR)
e  Sputum examination for acid-fast bacilli (AFB)
e Gene Xpert testing for tuberculosis
e  Sputum cytology for malignant cells (when indicated)
e Chest X-ray (posteroanterior view)

e Dleural fluid analysis, including adenosine deaminase
(ADA), in cases of pleural effusion

e Lymph node Dbiopsy and histopathological

examination in selected cases

*These investigations were used to confirm diagnoses and
to determine the aetiology of conditions such as pleural
effusion.

Outcome measures: The primary outcome was the pattern
of respiratory diseases among geriatric patients. Secondary
outcomes included- distribution of presenting symptoms
and clinical signs, laboratory and radiological profiles,
aetiology of pleural effusion, and disease-specific fatality
rates. Mortality during hospital stay was recorded, and its
association with age and initial MRC breathlessness score

was assessed.

Data processing and statistical analysis

Collected data were checked for completeness, consistency,
and accuracy before analysis. Data were coded and entered
into Statistical Package for Social Sciences (SPSS) version
21 and Microsoft Excel 2010. Continuous variables were
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expressed as mean + standard deviation (SD), while
categorical variables were presented as frequency and
percentage. Associations between variables, including
correlation between mortality and age, as well as the MRC
breathlessness score, were evaluated. A p-value of <0.05
was considered statistically significant.

OPERATIONAL DEFINITIONS

e  Geriatric patient: Any individual aged 65 years or
above.

e Respiratory problem: Any clinical condition
affecting the respiratory system presenting with
symptoms such as cough, breathlessness, fever, chest
pain, or haemoptysis, and confirmed by clinical

evaluation and/or investigations.

severity (MRC scale): Graded
according to the Medical Research Council dyspnoea

e  Breathlessness

scale (Grades 1-5), where higher grades indicate
greater functional limitation.

e High ESR: Erythrocyte sedimentation rate >100 mm
in the first hour.

o  Pleural effusion: Accumulation of fluid in the pleural
space, confirmed by chest X-ray and/or clinical
examination.

e  Aectiology of pleural effusion: Determined based on
clinical, radiological, and laboratory findings
(including pleural fluid analysis and ADA levels).

e Confirmed tuberculosis: Diagnosis established by
positive sputum for acid-fast bacilli (AFB) and/or
Gene Xpert test.

o  Fatality rate: Proportion of deaths among patients
diagnosed with a specific respiratory disease during
hospital admission, expressed as a percentage.

e Comorbidity: Presence of one or more additional
diseases or conditions (e.g., hypertension, diabetes
mellitus, heart disease, chronic kidney disease)
coexisting with the primary respiratory illness.

RESULTS

A total of 100 patients were selected purposively from the
study population who were admitted in the indoor
medicine ward of DMCH during January 2016 to July
2016.

Table I presents the age distribution of the study
population. The majority of patients were within the 66 -
70 years age group (47%), followed by 71 - 75 years
(23%). The mean (+SD) age was 72.87 (£6.69) years, with
an overall age range of 66-95 years.




Table I: Distribution of the study population
according to age group (n = 100)

Age group |Frequency | Mean (+SD) | Age Range
(In years)

66-70 47

71-75 23

76-80 12 72.87 (£6.69) 66 - 95
81-85 14

86-90 3

>90 1

Figure 1, the pie chart illustrates the sex distribution of the
study population, showing a male predominance (56%)
compared to females (44%).

Figure 1: Distribution of the study population
according to sex (n = 100)

Table II summarizes the frequency and percentage of
presenting symptoms. Cough was the most common
(82%) and
breathlessness (72%). Other notable symptoms included
chest pain (46%), weight loss (44%), haemoptysis (36%),

altered consciousness (15%), and voice change (4%).

symptom  (100%), followed by fever

Table II: Presenting symptoms among the study
population (n=100)

Symptoms Frequency Percentage
Fever 82 82
Cough 100 100
Chest pain 46 46
Breathlessness 72 72
Weight loss 44 44
Haemoptysis 36 36
Voice change 4 4
Altered consciousness 15 15
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Figure 2, the line diagram demonstrates the severity of
breathlessness among patients based on the Medical
Research Council (MRC) scale. Among the 72 patients
with breathlessness, the majority were in grades 2 and 3,
while fewer patients presented with severe grades (4 and 5).

25
19.5%  24.14%
20— 18 5,44%
15 %
13.79% ——Frequency
10 0 —Percentage
5

Grade 1 Grade2 Grade3 Grade4 Grade5

Figure 2: Distribution of the study population
according to the MRC breathlessness scale (n = 72)

Table III shows the distribution of key clinical signs
observed during physical examination. Anaemia was the
most frequent finding (30%), followed by cyanosis (19%),
oedema (17%), clubbing (16%), and enlarged lymph
nodes (10%), reflecting both chronic disease burden and

possible hypoxic states.

Table III: Relevant examination findings among the
study population (n=100)

Findings Frequency Percentage
Anaemia 30 30
Clubbing 16 16
Cyanosis 19 19
Oedema 17 17
Enlarged lymph node 10 10

Table IV outlines important laboratory and radiological
findings. Elevated ESR (100 mm in 1st hour) was
observed in 52% of patients. Microbiological tests revealed
AFB positivity in 5% and Gene Xpert positivity in 8% of
cases. Chest X-ray findings included pleural effusion
(39%), consolidation (37%), patchy opacity (8%), and
cavitary lesions (6%). Pleural fluid ADA positivity was
found in 8 cases. Lymph node biopsy results indicated
malignancy (5 cases), tuberculosis (3 cases), and reactive

changes (2 cases).
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Table IV: Laboratory findings among the study population (n = 100)

Investigation Findings Frequency

ESR High (>100 mm in 1° hour) 52

MT Positive (>10 mm within 72 hours) 12

Sputum for AFB Positive

Gene Xpert for TB Positive

Sputum for malignant cell Positive

X-ray chest P/A view Consolidation 37
Pleural effusion 39
Cavitary lesion 6
Patchy opacity 8

Pleural fluid for ADA Positive 8

Lymph node Biopsy TB 3
Malignancy 5
Reactive 2

Table V describes the underlying causes of pleural effusion.
Pneumonia was the leading cause (51.28%), followed by
pulmonary tuberculosis (30.77%) and bronchial carcinoma ~ Table VII shows disease-specific mortality and fatality

(17.95%), indicating that both infectious and malignant rates. The highest fatality was observed in aspiration

conditions contribute significantly. pneumonia (100%), followed by acute severe bronchial

Table V: Actiology of pleural effusion among the study asthma (50%) and bronchial carcinoma (42.86%).
population (n=39) Pneumonia (28.57%), acute exacerbation of COPD
(20%), and pulmonary tuberculosis (14.28%) also

Aetiol F P t
=0 ogy. = e contributed to mortality, highlighting the severity of these
Pneumonia 20 51.28 s _— .
conditions in geriatric patients.

PTB 12 30.77

Bronchial Carcinoma 7 17.95
Table VI presents the distribution of final diagnoses. Pneumonia Table VII: Fatality rate of the respiratory diseases
was the most common diagnosis (35%), followed by COPD among study populations (n=26)

(25%) and pulmonary tuberculosis (14%). Other conditions
included bronchial asthma (8%), bronchial carcinoma (7%),
bronchiectasis (4%), lung abscess (4%), aspiration pneumonia

Respiratory disease Frequency | Fatality
of death | rate

(2%), and diffuse parenchymal lung disease (1%). Aspiration pneumonia (n=2) 2 100
Table VI: Respiratory diseases diagnosed among the Acute severe bronchial asthma (n=8) 4 50
study population (n=100) Bronchial Carcinoma (n=7) 3 42.86
Respiratory disease Frequency |Percentage Pneumonia (n=35) 10 28.57
Iérglll)rlrjloma 32 ;Z Acute exacerbation of COPD (n=25) 5 20
Pulmonary Tuberculosis 14 14 Pulmonary Tuberculosis (n=14) 2 14.28
Bronchial Asthma 8 8
Bronchial Carcinoma 7 7
Brochiectasis 4 4 Figure 3 shows the relationship between age and mortality.
Lung Abscess 4 4 A positive correlation is observed, indicating that mortality
Aspiration pneumonia 2 2 increases with advancing age among geriatric patients with
Diffuse Parenchymal Lung Disease 1 1 respiratory diseases.
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Figure 3: Correlation between death and age of the
study population (n=100)

Figure 4, the scatter diagram illustrates the association
between initial breathlessness severity and mortality. A
higher MRC breathlessness score at presentation is
associated with

increased mortality, suggesting its

prognostic significance.

1 o o o

T T T T
3 4 s

o
~

Breathlessness MRC Level

Figure 4: Correlation between death and initial MRC
breathlessness scale of the study population (n = 100)

DISCUSSION

This hospital-based cross-sectional observational study was
conducted to explore the pattern, clinical characteristics,
and outcomes of respiratory diseases among geriatric
patients admitted to Dhaka Medical College Hospital. A
total of 100 patients aged 265 years were included,
providing an overview of the burden and spectrum of
respiratory illnesses in a tertiary care setting in Bangladesh.

The mean (£SD) age of the study population was 72.87
(£6.69) years, with the majority of patients belonging to
the 66 - 70 years age group (47%), followed by 71-75

years (23%). This indicates that most hospitalized geriatric
patients were in the early elderly age group. In contrast,
Viegi et al.!? reported a higher mean age (82.74 + 10.7
years), likely reflecting differences in life expectancy and
healthcare access between developed and developing
countries.'* The relatively younger geriatric profile in this
study highlights the earlier onset of morbidity and hospital
admission among elderly individuals in Bangladesh. Male
predominance was observed (56% vs. 44% female), which
is consistent with national demographic trends reported by
the Bangladesh Bureau of Statistics.!* This may also reflect
gender differences in healthcare-seeking behaviour and
exposure to risk factors such as smoking and occupational
hazards.

Cough (100%), fever (82%), and breathlessness (72%)
were the most common presenting complaints. These
findings are consistent with previous studies in Bangladesh,
which have reported a high prevalence of respiratory
symptoms among elderly individuals.’>.®# The high
frequency of breathlessness further emphasizes the burden
of chronic and acute respiratory conditions, particularly
obstructive and infective pathologies. The distribution of
breathlessness severity showed that most patients fell
within moderate grades (MRC grades 2-3), suggesting
significant functional limitation at presentation.

On clinical examination, anaemia was the most frequent
sign (30%), followed by cyanosis (19%), oedema (17%),
clubbing (16%), and enlarged lymph node (10%). These
findings reflect the combined effects of chronic disease,
nutritional deficiencies, and hypoxia in elderly patients.
Similar patterns of multimorbidity and systemic
involvement have been described in earlier studies on

geriatric populations in Bangladesh.

Laboratory and radiological investigations revealed
important diagnostic patterns. Elevated ESR (>100 mm in
the 1st hour) was present in 52% of patients, indicating a
high burden of inflammatory or infectious conditions.
Sputum analysis showed AFB positivity in 5% and Gene
Xpert positivity in 8%, confirming the continued relevance
of pulmonary tuberculosis in this population® '°, and
sputum for malignant cells detected 2% positive cases.
Chest X-ray findings demonstrated pleural effusion in
39%, consolidation in 37% of cases, 8 patchy opacity, and
6 cavitary lesions supporting the predominance of infective

respiratory diseases.

Among patients with pleural effusion (n=39), pneumonia
was identified as the leading cause (51.28%), followed by



pulmonary tuberculosis  (30.77%) and  bronchial
carcinoma (17.95%). This differs from findings by
Bhoumik et al.!>, where tubercular effusion was more
predominant, suggesting a possible shift in disease pattern
or differences in study settings. ‘The significant
contribution of malignancy (17.95%) also highlights the
importance of considering neoplastic causes in elderly
patients presenting with pleural effusion. The presence of
adenosine deaminase (ADA) in the pleural fluid was
positive in 8% of the patients. Additionally, 10% of the
patients  had  cervical  lymphadenopathy,  and
histopathological evaluation revealed that 5% were
malignant, 3% were TB, and 2% exhibited reactive

hyperplasia.

In terms of final diagnoses, pneumonia was the most
common condition (35%), followed by chronic
obstructive pulmonary disease (COPD) (25%) and
pulmonary tuberculosis (14%). Other conditions included
bronchial asthma (8%), bronchial carcinoma (7%),
bronchiectasis (4%), and lung abscess (4%). These findings
are comparable to those reported by Orug et al.!®, who also
identified pneumonia and COPD as leading respiratory
diseases among the elderly. The predominance of infective
conditions aligns with the broader epidemiological
transition observed in low- and middle-income countries,
where communicable and non-communicable diseases

coexist. A few patients were detected as aspiration

pneumonia (2%) and DPLD (1%).

The overall in-hospital mortality rate was 26%, indicating
a substantial disease burden. The highest fatality rate was
observed in aspiration pneumonia (100%), followed by
acute severe bronchial asthma (50%) and bronchial
(42.86%). Pneumonia (28.57%),

of COPD (20%), and pulmonary
tuberculosis (14.28%) also contributed significantly to

carcinoma acute

exacerbation

mortality. These findings underscore the severity of
respiratory illnesses in the geriatric population and are
consistent with reports from the Centers for Disease
Control and Prevention, which identify lower respiratory
tract infections as a leading cause of death among the
elderly.)” According to the report, about 17% elderly
patients died from respiratory disease.

Importantly, this study demonstrated a positive correlation
between mortality and increasing age, as well as between
mortality and higher initial MRC breathlessness scores.
These findings suggest that advanced age and severity of
dyspnoea at presentation are significant prognostic
indicators. Similar associations between functional status
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and clinical outcomes have been reported in studies of

elderly patients with respiratory diseases.!?

The findings of this study highlight the dual burden of
infectious and chronic respiratory diseases among geriatric
patients in Bangladesh. The high prevalence of pneumonia
and COPD, along with significant mortality rates,
indicates the need for early diagnosis, prompt management,

and targeted preventive strategies.

LIMITATIONS

The study was conducted in a single tertiary care hospital,
which may limit the generalizability of the findings to the
broader population. The sample size of 100 patients may
merely represent the diverse spectrum of respiratory
diseases among the geriatric population. Purposive
sampling may introduce selection bias, potentially
affecting the representativeness of the study population.
Hospital-based populations may overestimate the severity
and mortality of respiratory diseases compared to
community settings. Outcomes were assessed only during
hospital stay; long-term prognosis and post-discharge
outcomes were not evaluated. Detailed evaluation of
certain risk factors (e.g., smoking history, environmental
exposure, nutritional status) was limited, which may

influence disease patterns and outcomes.

CONCLUSION

This study demonstrates that respiratory diseases constitute
a major cause of morbidity and mortality among geriatric
patients admitted to tertiary care hospitals in Bangladesh.
Infective conditions, particularly pneumonia (35%),
followed by chronic obstructive pulmonary disease (25%)
and pulmonary tuberculosis (14%), were the most
commonly encountered diagnoses. A substantial proportion
of patients present with advanced disease, as evidenced by
high frequencies of breathlessness (72%) and significant
mortality (26%). The highest fatality rates were observed in
aspiration pneumonia (100%), acute severe bronchial
asthma (50%), and bronchial carcinoma (42.86%).
Increasing age and higher initial Medical Research Council
(MRC) breathlessness scores were found to be important
prognostic indicators of mortality, underscoring the need
for early risk stratification. Strengthening geriatric
healthcare services and improving preventive strategies may
significantly reduce the burden and adverse outcomes of

respiratory illnesses in this vulnerable group.
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Original Article

Prevalence and Risk Factors of Anemia among Patients Hospitalized with Community-Acquired Pneumonia

*Zaman F!, Islam NN2, Sharmin F3, Islam SN4, Raihan J°

Abstract

Anemia is a dangerous association in patients with
community-acquired pneumonia (CAP). However, rigorous
studlies that identify the exact prevalence and risk factors of
anemia in individuals with CAP are currently lacking. This
descriptive cross-sectional study was conducted among 150
CAP patients admitted to the Department of Respiratory
Medicine at Aichi Medical College Hospital, Demra, Dhaka,

from May to November 2024. This study aimed to determine
the prevalence and associated risk factors of anemia among
patients hospitalized with CAR In addition, the study sought
and
manifestations between anemic and non-anemic patients with
CAR  The majority of the patients were in the 41 - 50 years
age group, with female predominance (56.0%), and male to
female ratio was abour 1:1.27. Analysis of hemoglobin
concentration showed that 62.0% of patients had hemoglobin
levels between 12.1-13.0+ g/dL, 27.3% had 11.1-12.0 g/dL,
and 10.7% had <10.0-11.0 gldL, indicating varying degrees
of anemia severity among hospitalized CAP patients. Using a
threshold of <12.0 gldL to define anemia, 38% of the study

population were anemic. The mean age of anemic patients was

to  compare demaographic  characteristics clinical

46.5 + 10.41 years, whereas the mean age of non-anemic
patients was 44.12 + 11.21 years, and the difference was not
statistically significant (t = 1.32, p = 0.19). Females
represented 56.0% of the study population; however, the
association between sex and anemia status was not statistically
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significant (X2 test, p > 0.05). Regarding clinical features, the
symptoms most frequently noted in both groups were fever
(94.7% in anemic versus 97.8% in non-anemic patients) and
cough (91.2% versus 90.3%), with no significant statistical
differences between the groups. Additionally, pleuritic chest
pain was reported in 47.4% versus 36.6%; hemoptysis was
observed in 8.8% versus 6.5%; and weight loss was noted in
15.8% of anemic versus 7.5% of non-anemic patients, all
without significant statistical differences. Expectoration and
breathlessness were significantly more frequent among anemic
compared with non-anemic patients. Expectoration was
present in 84.2% of anemic versus 53.8% of non-anemic
patients (p < 0.001), while breathlessness was observed in
78.9% versus 52.7% (p = 0.002), indicating a higher burden
of respiratory symptoms among anemic individuals. In a
comparative anﬂlysis 0f anemic versus non-anemic patients, it
was found that the prevalence of smoking as a behavioral risk
Jactor was higher in anemic (42.1%) than in non-anemic
patients (15.1%). Odds ratio analysis suggests a significantly
increased risk of developing anemia among smokers (OR 4.10;
95% CI: 1.94-8.67; p < 0.001). Comorbid conditions,
diabetes mellitus (DM) was more than twice (22.8%) as
common among anemic com_pared to nom-anemic patients
(10.8%). The significant p-value and OR suggest that DM is
a meaningful risk factor for anemia in CAP patients (OR =
245, 95% CI. 1.00-6.01; p = 0.037). Similarly
immunosuppression was nearly three times (19.3%) more
Jfrequent among anemic than in non-anemic patients (7.5%).
The significant association indicates that impaired immune
Sfunction may predispose CAP patients to anemia (OR = 2.94;
95% CI: 1.06-8.17; p = 0.045). Other factors, such as prior
Upper Respiratory Tract Infections (URTI), Congestive Heart
Failure (CHE), and Gastroesophageal Reflux Disease
(GERD), did not show significant differences between the two
groups (p > 0.05). This finding demonstrates that anemia is a
Sfrequent comorbidity among hospitalized CAP  patients.
Comparison of risk factors between anemic and non-anemic
patients with CAP shows that diabetes mellitus, smoking, and
immunosuppression were significantly more prevalent among
anemic patients. Considerable attention should be paid to the
prevalence of anaemia in CAP patients.

Keywords:  Community-acquired — pneuwmonia;  hospital

prevalence; risk factors; anemia; non-anemic




INTRODUCTION

Despite improvements in antibiotic therapy, microbiological
diagnostic testing, and preventive measures, pneumonia
remains the leading cause of morbidity and mortality

1" A common and

associated with infectious diseases.
sometimes fatal illness is community-acquired pneumonia
(CAP). Acute anemia is a prevalent condition that includes
numerous instances in patients with community-acquired

pneumonia.2

Patients with underlying cardiovascular diseases, respiratory
disorders, or prior hospitalization for pneumonia are more
likely to develop severe community-acquired pneumonia
(CAP), and their general health deteriorates more when

they become anemic.?

Antimicrobial guidance is guided by the microbiological
diagnosis of CAP, which makes it significant. However, less
than 50% of cases of pneumonia can be diagnosed by
microbiological means, and antimicrobial medication is
usually administered empirically to prevent delays in the
start of management.(H. Ticona et al., 2020) patho-
physiology, risk factors, symptoms, diagnosis, presentations,
risk-stratification, markers, and management of CAP in
the United States (US Notably, bacteria are typically shown
to be the more common cause of CAP, in comparison with
viruses or fungi.(H. Ticona et al., 2020)pathophysiology,
risk  factors, symptoms, diagnosis, presentations,
risk-stratification, markers, and management of CAP in
the United States (US Streptococcus pneumoniae, which
has historically been the most frequent cause of CAP
manifests as fevers, rust-colored sputum, and acute lower

respiratory tract infection symptoms. 3

Reduced red cell mass in vitro lowers cell-mediated
immunity and is linked to compromised phagocytic
function. Low hemoglobin levels have been found in 30%
of individuals with pneumococcal pneumonia or
community-acquired pneumonia (CAP).(Kumar et al.,
1970) Severe anemia promotes the development of
ischemic syndrome by delaying the maturation of red

blood «cells in the

hypercapnia.6 Anemia might enhance vulnerability to

bone marrow and increasing
infection and may be a sign of possible comorbidities,

according to prior research findings.”

The association between anemia and chronic obstructive
pulmonary disease (COPD) has been the subject of much
research. According to studies, up to 33% of patients with
COPD exhibit anemia.® Additionally, because of several
physiological symptoms, people with COPD are more
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likely to get pneumonia. These patients frequently have
continuous mucus production along with chronic
bronchitis. The situation is made worse by the existence of
potentially harmful bacteria in the respiratory system,
which could raise the prevalence of pneumonia in the
general population. The coronavirus illness (COVID-19)
that emerged in 2019 increased the burden of pneumonia
on the healthcare system. The current study aims to
ascertain the prevalence of anemia and its potential
function as a risk factor among hospitalized pneumonia

patients.

METHODS AND MATERIALS
Study Design and Setting

This hospital-based cross-sectional study was conducted in
the Department of Respiratory Medicine at Aichi Medical
College Hospital, Demra, Dhaka, over six months from 1
May 2024 to 30 November 2024. A total of 150 adult
patients diagnosed with community-acquired pneumonia
(CAP) and admitted to the hospital during the study
period were included using purposive sampling. Patients
were included if they were aged 218 years, had a clinical
diagnosis of community-acquired pneumonia, supported
by: compatible symptoms such as cough, fever (>37.5 °C),
or dyspnea, and radiological evidence of dense, patchy, or
lobar consolidation on chest X-ray. Finally, patients who
provided written informed consent to participate in the
study. Patients were excluded if they had: cystic fibrosis or
bronchiectasis, pulmonary tuberculosis, co-existing
malignancy, chronic liver disease or chronic renal failure,
bleeding disorders, current iron supplementation, or
known hematological disorders affecting hemoglobin
levels. The patients were either selected based on inclusion
criteria or rejected based on the exclusion criteria.
Concerns pertaining to anonymity and confidentiality
were assured for every patient. At the time of admission, a
pre-prepared proforma is used to gather information and

obtain a thorough history.

Data Collection

Data were collected using a pre-structured questionnaire
that had been formally approved by the ‘Institutional
Ethical
demographic

Review Committee’ and that comprised

characteristics, clinical features, and
comorbid conditions. After getting permission from the
patient, the 3 ml samples of venous blood were collected
from each patient at admission and analyzed for
hemoglobin concentration in the hospital laboratory to

check the hemoglobin levels and diagnose anemia within



24 hours. Anemia was defined as hemoglobin levels below
12 g/dL in premenopausal women and below 13 g/dL in
both postmenopausal women and men of all ages
(Garcia-Casal et al., 2019).

Statistical Analysis

Collected data were compiled, then entered and analyzed
using the Statistical Package for Social Sciences (SPSS).
Continuous variables were expressed as mean + standard
deviation (SD). Categorical variables were presented as
frequency and percentage. The independent sample t-test
was used to compare the mean age. The chi-square test was
applied to compare categorical variables between anemic
and non-anemic groups. Odds ratios (ORs) were
calculated to evaluate associations between selected risk
factors and anemia. A p-value <0.05 was considered
statistically significant.

RESULTS

Table I displays the age distribution of male and female
patients diagnosed with community-acquired pneumonia
(CAP). The majority of patients in both sexes were in the
41-50 years age group, accounting for 51.5% of males and
45.2% of females. Overall, females constituted a slightly
higher proportion of the study population (56.0%)
compared with males (44.0%).

Table I: Age distribution of patients with CAP

according to sex (n = 150)

Age group (years)| Male Female Total

n (%) n (%) n (%)
<21 2(3.0) 4(4.8) 6 (4.0)
21-30 5(7.6) 8(9.5) 13(8.7)
31-40 13 (19.7) | 15(17.9) | 28(18.7)
41-50 34 (51.5) | 38 (45.2) | 72 (48.0)
51-60 6 (9.1) 7 (8.3) 13 (8.7)
61-70 4(6.1) 8(9.5) 12 (8.0)
>70 2(3.0) 4(4.8) 6 (4.0)
Total 66 (44.0) | 84 (56.0) | 150 (100)

Values expressed as frequency and percentage.

Table II presents the distribution of hemoglobin
concentration range categories among hospitalized CAP
patients. The largest proportion of patients (45.3%) had
hemoglobin levels between 12.1-13.0 g/dL, followed by
27.3% with levels between 11.1-12.0 g/dL. Only 2.7% of
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patients had severe anemia with hemoglobin levels <10

g/dL.

Table II: Distribution of hemoglobin concentration
range categories among patients with CAP (n = 150)

Hemoglobin concentration | Frequency | Percentage
(g/dL) Category

<10.0 4 2.7%
10.1-11.0 12 8.0%
11.1-12.0 41 27.3%
12.1-13.0 68 45.3%
13.0+ 25 16.7%

Figure 1 illustrates the distribution of anemia status among

patients  hospitalized ~ with ~ community-acquired
pneumonia. Out of the 150 patients included in the study,
57 (38.0%) were identified as anemic, whereas 93 patients
(62.0%) had normal hemoglobin levels at the time of
admission according to the diagnostic criteria used in the

study.

93 (62.0%)

80

o
o

57 (38.0%)

IS
o

Number of patients

204

Anemia No anemia
Hemoglobin status

Figure 1: Distribution of anemia status among hospitalized
patients with community-acquired pneumonia (n = 150)

Table III compares the demographic characteristics of
anemic and non-anemic patients with CAP. The mean age
of anemic patients was 46.5 + 10.41 years, while the mean
age of non-anemic patients was 44.12 + 11.21 years, with
no statistically significant difference between the two
groups (t = 1.32, p = 0.19). Similarly, the sex distribution
did not

non-anemic patients ()

differ significantly between anemic and

=2.79, p = 0.095).
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Table I11
Comparison of demographic characteristics between anemic and non-anemic patients with CAP (n=150).
Variable Anemia (n=57) No anemia (n=93) Test statistic p-value
Age (Mean + SD) 46.5 +10.41 44,12 +11.21 t=1.32 0.19
S 7 =279 0.095
Male 30 (52.6%) 36 (38.7%)
Female 27 (47.4%) 57 (61.3%)

Continuous variables expressed as mean + SD. An independent sample t-test was used for age comparison; a chi-square test was

used for categorical variables. p<0.05 is considered statistically significant.

Table IV compares the clinical manifestations between
anemic and non-anemic patients with CAP. Fever and
cough were highly prevalent in both groups, occurring in
94.7% and 91.2% of anemic patients, and 97.8% and
90.3% of non-anemic patients, respectively. Expectoration
and breathlessness were significantly more frequent among
anemic patients, reported in 84.2% and 78.9%, compared
with 53.8% and 52.7% among non-anemic patients (p <
0.001 and p = 0.002, respectively). Other clinical
symptoms, including pleuritic chest pain, hemoptysis, and
weight loss, were observed in both groups but did not show
statistically significant differences (p > 0.05).

Table IV: Comparison of clinical features between
anemic and non-anemic patients with CAP (n=150)

Clinical feature Anemia |No anemia p-

n (%) n (%) value
Fever 54 (94.7) | 91(97.8) | 0.303
Cough 52 (91.2) | 84(90.3) | 0.853
Expectoration 48 (84.2) | 50 (53.8) [<0.001*
Breathlessness 45 (78.9) | 49 (52.7) | 0.002*
Pleuritic chest pain | 27 (47.4) | 34 (36.6) | 0.204
Hemoptysis 5 (8.8) 6 (6.5) 0.640
Weight loss 9 (15.8) 7 (7.5) 0.129

Multiple response. Data expressed as a number and a
percentage.  Chi-square  test  applied  for
*Statistically significant (p<0.05).

comparison.

Table V provides a comparative overview of risk factors
between anemic and non-anemic patients with CAPD. It
indicates that  diabetes mellitus, smoking, and
immunosuppression were signiﬁcantly more frequent

among anemic patients, with p-values of 0.037, p < 0.001,

and p = 0.045, respectively. Smoking was notably higher in
the anemic group at 42.1% versus 15.1% in the
non-anemic group. Other factors, such as prior Upper
Respiratory Tract Infections (URTI), Congestive Heart
Failure (CHF), and Gastroesophageal Reflux Disease
(GERD), did not show significant differences between the
two groups (p > 0.05).

Table V: Comparison of risk factors between anemic
and non-anemic patients with CAP (n=150).

Risk factor Anemia |No anemia | p-

n (%) n (%) value
Upper respiratory 14 (24.6) | 19 (20.4) | 0.553
tract infections (URTT)
Diabetes mellitus 13 (22.8) | 10 (10.8) |0.037*
(DM)
Congestive heart 4 (7.0) 2(2.2) 0.207
failure (CHF)
Smoking 24 (42.1)| 14 (15.1) [<0.001*
Immunosuppression |11 (19.3)| 7 (7.5) |[0.045*
Gastroesophageal 6(10.5) | 10 (10.8) | 0.960
reflux disease (GERD)

URTI: Upper respiratory tract infection; GERD: Gastro-
esophageal reflux disease. Chi-square test used for analysis.
*Statistically significant (p<0.05).

Figure 2 displays the odds ratios analysis for selected risk
factors among patients with CAP. Smoking demonstrated
the strongest association with anemia (OR 4.10, 95% CI
1.94-8.67, p < 0.001). Immunosuppression (OR 2.94,
95% CI 1.06-8.17, p = 0.045) and diabetes mellitus (OR
2.45,95% CI 1.00-6.01, p = 0.037) were also significantly

associated with anemia among CAP patients.
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Figure 2: Odds ratio analysis of selected risk factors
associated with anemia among patients with CAP

Chi-square test was used for comparison previously. Odds
ratios with 95% confidence intervals were calculated to assess
the strength of association between risk factors and anemia. A
statistically significant p-value was considered <0.05.

DISCUSSION

The present study evaluated the prevalence and risk factors
of anemia among patients hospitalized with community-
acquired pneumonia (CAP) and demonstrated that 38.0%
of patients were anemic at the time of admission.? reported
that anemia was prevalent among hospitalized CAP
patients and was associated with adverse outcomes,
including increased mortality. Similarly, Doshi et al.!°
found that anemia was present in a substantial proportion
of patients with pneumococcal pneumonia, supporting the
current findings. This finding highlights that anemia is a
frequent comorbidity among hospitalized CAP patients.

This study demonstrated that nearly half (48.0%) of the
CAP patients belonged to the 41-50 years age group, with
a mean age of 45.02 + 10.89 years (the mean age of anemic
versus non-anemic patients was 46.5 + 10.41 versus 44.12
+ 11.21 years), and a female predominance (56.0%).
However, neither age group nor sex showed a statistically
significant association with anemia (p > 0.05), suggesting
that anemia in CAP is not strongly influenced by
demographic characteristics in this study. These findings
are comparable with previous studies. Reade et al.3
reported a slightly higher mean age among hospitalized
CAP patients, reflecting the tendency of CAP to affect
older populations in developed countries. Similarly, Watts
et al.'® observed that patients admitted to intensive care
units were generally older, which may explain the lower
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hemoglobin levels reported in their cohort. In contrast, the
relatively younger mean age in this study may reflect
regional demographic differences and earlier exposure to
risk factors, such as smoking and infectious diseases, in
developing countries. The female predominance differs
from several studies that reported a higher prevalence of
CAP among males'>'>. However, similar female predominance
has been reported in certain hospital-based studies,
particularly in South Asian populations.

Analysis of hemoglobin distribution revealed that 27.3%
of patients had mild anemia (11.1-12.0 g/dL) and 10.7%
had moderate-to-severe anemia (<11.0 g/dL), suggesting a
substantial burden of reduced hemoglobin levels among
hospitalized patients. The mean hemoglobin level observed
in this study (approximately 12.13 g/dL) is slightly higher
than that reported in critically ill populations, such as the
study by Watts et al.'8, where lower hemoglobin levels were
noted at ICU admission.

Fever was the most common complaint (96.7%) of CAP
patients, followed by cough (90.7%), expectoration
(65.3%), breathlessness (62.7%), pleuritic chest pain
(40.7%), and haemoptysis (7.3%). These symptoms were
also mentioned by Amer & van Bree, 2022dyspnoea,
pleuritic chest pain, sputum with mucopurulent
components, to systemic features such as myalgia, and
fever. Patients in their older years are more likely to present
with confusion or worsening pre-existing conditions and
may lack fever. Severe CAP is a pneumonia that requires
supportive therapy within intensive care settings, and is
still associated with a high mortality and significantly
morbidity, specifically amongst the elderly population with
multiple comorbidities. Despite the improvement in
supportive care by new modalities, such as high-flow nasal
oxygen therapy, severe CAP remains one of the most
common reasons for admission to a critical care facility.
Correct diagnosis, risk stratification and early initiation of
antibiotic treatment are key factors determining outcomes
of patients with severe CAP. Future developments are likely
to concentrate on diagnostics such as point of care
microbiological tests and adjuvant non-antibiotic
immunomodulating treatment strategies. Further research
is warranted to elucidate the role of treatment with
corticosteroids in severe CAP. Neither coronavirus disease
(COVID-19, and similar findings were also stated in
another study by Fally et al., 2025evidence on CAP
management is often of variable quality. This may be
reinforced by the lack of a systematic and homogeneous

way of defining the disease in randomized controlled trials
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(RCTs'> 14, Clinically, expectoration (84.2% vs 53.8%, p
< 0.001) and breathlessness (78.9% vs 52.7%, p = 0.002)
were significantly more frequent among anemic patients,
indicating a higher severity of respiratory symptoms that
may reflect the combined impact of pneumonia-induced
lung pathology and reduced oxygen-carrying capacity.
Kumar et al.> and Hamad et al.® have demonstrated that
reduced hemoglobin levels impair oxygen delivery and may
exacerbate hypoxia, thereby increasing respiratory distress.
In contrast, symptoms such as fever, cough, pleuritic chest
pain, hemoptysis, and weight loss did not differ
significantly between groups (p > 0.05).

Importantly, behavioral and clinical risk factors showed
strong associations with anemia. Over a quarter (25.3%) of
the CAP patients were smokers. Smoking was significantly
more prevalent among anemic patients (42.1% vs 15.1%),
with a markedly increased risk (OR 4.10; 95% CI:
1.94-8.67; p < 0.001). The strong association between
smoking and anemia in this study is supported by prior
Almirall et al.l!
demonstrated that smoking significantly increases the risk

of CAP.

evidence. and Baskaran et al.l?

Comorbidity-wise, 22% had URTI, 15.3% had diabetes,
and 4% had CHEF, while immunosuppression and GERD
affected 12.0% and 10.67% of CAP patients. These
findings were similar to a study done by Cheng and
colleaguesls. Diabetes mellitus (22.8% vs 10.8%; OR
2.45; p = 0.037) and immunosuppression (19.3% vs 7.5%;
OR 2.94; p = 0.045) were significantly associated with
anemia, highlighting the multifactorial nature of anemia in
CAP. This aligns with previous studies indicating that
chronic diseases and impaired immune function can
predispose individuals to both infection and hematological
abnormalities. Cheng et al.!> reported that comorbidities
such as diabetes significantly influence the clinical
outcomes of CAP while Xu et al.” highlighted the
relationship between hemoglobin levels and mortality risk.

CONCLUSION

This study highlights the importance of early detection and
management of anemia in patients with CAP, as well as the
need to address modifiable risk factors such as smoking and
chronic comorbidities. These findings demonstrate that
anemia is highly prevalent (38.0%) among patients
hospitalized with CAP and is significantly associated with
increased respiratory symptom burden, particularly
expectoration and breathlessness. Behavioral and clinical

factors, including smoking (OR 4.10), diabetes mellitus

(OR 2.45), and immunosuppression (OR 2.94), were
identified as significant risk factors for anemia in this
population. Incorporating anemia assessment into routine
clinical evaluation may improve risk stratification and
patient outcomes. Further multicenter and longitudinal
studies are recommended to better understand the causal
relationship between anemia and CAP outcomes and to
evaluate the impact of targeted interventions on clinical

prognosis.

LIMITATIONS

As a cross-sectional study, causal relationships cannot be
established. The study was conducted in a single tertiary
care center, which may limit the generalizability of the
findings. Additionally, biochemical parameters related to
iron status and inflammatory markers were not extensively
evalu ated, which could have provided deeper insights into
the underlying mechanisms of anemia.
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Review Article

Artificial Intelligence in the Diagnosis and Screening of Ocular Diseases: Implications for Clinical
Practice and Low-Resource Settings

* Halim KS!, Rahman H? Nargis F3

Abstract

Advances in artificial intelligence (AL), particularly machine
learning and deep learning techniques, have introduced new
possibilities for addressing these structural challenges in
ophthalmology. To synthesize current evidence on the role of
artificial intelligence (Al) in the diagnosis of major ocular
diseases and to evaluate its clinical performance, integration
with teleophthalmology, and relevance for resource-limited
health systems, including Bangladesh. This article was
developed  through a narrative review of the published
literature. A structured  literature  search  of
PubMed/MEDLINE, Scopus, and Google Scholar was
conducted for studies published between January 2015 and
January 2026. Reference lists of key articles and selected
reports from international organizations were also screened.
Original research articles, validation studies, ~systematic
reviews, and implementation reports published in English
were included if they evaluated Al-based diagnostic or
screening applications for ocular diseases using ophthalmic
imaging modalities. Studies lacking sufficient methodological
detail or focusing solely on non-diagnostic applications were
excluded. Evidence from wvalidation and implementation
studies indicates that Al-based systems achieve high diagnostic
performance across several high-burden ocular diseases. For
diabetic retinopathy, the most extensively studied condition,
reported sensitivities typically ranged from 90% to 97%, with
specificities between 85% and 95% for detecting referable
disease. Promising results have also been reported for

glaucoma, age-related macular degeneration, retinal vascular
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disorders, and selected anterior segment diseases. Increasingly,
Al systems are capable of multi-disease detection from a single
imaging  dataset.  Integration with  teleophthalmology
platforms supports decentralized screening and referral triage,
particularly in primary care and community settings. Fvidence
relevant to Bangladesh suggests the feasibility of Al-assisted
diabetic retinopathy screening using locally derived datasets
and teleophthalmology models. However, concerns regarding
data representativeness, external validity, interpretability,
ethical governance, and regulatory oversight remain. Al-based
diagnostic  systems demonstrate  substantial ~potential to
augment ophthalmic care by improving early detection,
enhancing efficiency, and supporting scalable screening models.
When appropriately validated and integrated into existing
referral frameworks, AI may strengthen eye care delivery in
resource-limited settings. Continued emphasis on external
validation, governance, and equitable implementation is
essential to ensure safe and effective deployment.

Keywords: Artificial intelligence, ophthalmology, diabetic
retinopathy, glaucoma, age-related macular degeneration,
machine learning.

INTRODUCTION

Visual impairment and blindness remain major global
public health concerns, with ocular diseases accounting for
a substantial proportion of preventable disability worldwide.
The World Health Organization estimates that at least 2.2
billion people live with vision impairment or blindness,
many from conditions that could have been prevented or
remain untreated!>. High-burden diseases, including
diabetic retinopathy (DR), glaucoma, age-related macular
degeneration (AMD), and cataract, are responsible for a
large share of avoidable vision loss, particularly in low- and
middle-income countries where access to specialist eye care
is limited"1>. 5Early detection and timely management
are critical to preventing irreversible visual damage;
however, conventional diagnostic pathways are frequently
constrained by shortages of trained ophthalmologists,
limited diagnostic infrastructure, and increasing patient
demand driven by population ageing and the global rise
in diabetes!-?!.

Advances in artificial intelligence (AI), particularly machine
learning and deep learning techniques, have introduced



new possibilities for addressing these structural challenges
in ophthalmology!3. Convolutional neural networks and
related deep learning architectures have demonstrated
the capacity to analyze high-dimensional ophthalmic imaging
data, including colour fundus photographs, optical coherence
tomography (OCT) scans, and anterior segment images, with
high consistency">!!. Over the past decade, Al applications
in ophthalmology have progressed from experimental
proof-of-concept studies to large-scale validation
research and, in selected contexts, regulatory approval
for autonomous use in primary care settings®?. Among
ocular diseases, diabetic retinopathy has emerged as the
most extensively studied condition, with multiple Al
systems demonstrating diagnostic performance comparable
to expert graders in detecting referable disease>. Similar
approaches have been evaluated for glaucoma, AMD,
retinal vascular disorders, and cataract, broadening the

10-12 18-20 22
3 3 .

scope of Al-supported diagnosis

Beyond disease-specific classification, Al systems are
increasingly being developed for multi-disease detection
and referral triage using a single imaging dataset’>'°. When
integrated with teleophthalmology platforms, Al-based
analysis can support decentralized screening models in
which images are captured in primary care or community
settings and reviewed remotely or automatically prioritized
for referral?>2, Such approaches have the potential to
reduce inter-observer variability, optimize specialist
workload, and improve efliciency within referral pathways.
However, despite promising performance metrics reported
in validation studies, important challenges remain,
including concerns regarding data representativeness,
external validity across diverse populations, interpretability
of deep learning models, ethical governance, and

regulatory oversight! 314,

These issues are particularly salient in low-resource settings,
where the burden of preventable visual impairment is high,
and health systems face workforce and infrastructure
constraints'®. In Bangladesh, the rising prevalence of
diabetes and urban—rural disparities in access to specialist
services underscore the need for scalable screening
strategies®®2>. Al-assisted teleophthalmology may offer a
contextually relevant solution, provided that diagnostic
systems are locally validated and appropriately integrated

within national referral and regulatory frameworks?3-2>.

Against this background, this narrative review synthesizes
current evidence on the role of Al in the diagnosis of major
ocular diseases. Drawing on published validation studies
review examines

and implementation reports, the

diagnostic performance across disease categories, explores

Bangladesh Med ]. 2025 Jan; 54(1)

integration with teleophthalmology models, and considers
implications for health systems in resource-limited
settings, with particular reference to Bangladesh. The aim
is not to provide a formal meta-analysis, but to offer a
balanced appraisal of the clinical utility, opportunities, and
limitations of Al as an adjunct to ophthalmic care.

MATERIALS AND METHODS

This article was conducted as a narrative review of the
published literature to summaries and critically appraise
current evidence on the application of artificial intelligence
(AD) in the diagnosis of ocular diseases. A narrative
approach was chosen to allow comprehensive coverage of
diverse study designs, imaging modalities, and clinical
applications, including emerging evidence from low- and
middle-income countries. A structured literature search
was performed using major electronic databases, including
PubMed/MEDLINE, Scopus, and Google Scholar. In
addition, relevant reports from international organizations
and regulatory bodies, such as the World Health
Organization, were reviewed to contextualize findings
within global eye health and public health frameworks.
The search strategy combined controlled vocabulary terms
and free-text keywords related to artificial intelligence and
ophthalmology. Search terms included combinations of:
“deep
retinopathy”,

“artificial intelligence”, “machine learning”,
“diabetic

« » L » o« »
glaucoma”, “age-related macular degeneration”, “cataract”,

learning”,  “ophthalmology”,
“retinal disease”, “optical coherence tomography”, and
“teleophthalmology”.

The search primarily focused on literature published
between January 2015 and January 2026, reflecting the
period of rapid advancement and clinical validation of
Al-based ophthalmic diagnostic tools. Reference lists of
key articles were also screened manually to identify
additional relevant studies. Original research articles,
systematic reviews, validation studies, and large-scale
clinical evaluations published in English were considered
eligible for inclusion. Studies were included if they
reported on Al-based diagnostic or screening applications
for ocular diseases using ophthalmic imaging modalities.
Articles focusing solely on non-diagnostic applications,
animal studies, editorials, conference abstracts without full
data, and studies lacking sufficient methodological detail
were excluded. Particular attention was given to studies
reporting real-world implementation, regulatory approval,
or applicability in resource-limited settings, including
evidence relevant to Bangladesh.

Data synthesis:

Data were synthesized narratively, with emphasis on the
type of ocular disease, imaging modality, Al methodology,
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and reported diagnostic performance (such as sensitivity,
specificity, and clinical utility). Findings were grouped
thematically by disease category and application area.
Where applicable, evidence related to teleophthalmology
integration and feasibility in low-resource settings was
highlighted. No formal meta-analysis was undertaken due
to heterogeneity in study design, datasets, and outcome
measures.

RESULTS
Overview of the Evidence Base

The literature search yielded a substantial body of evidence
evaluating artificial intelligence (Al)-based diagnostic
applications across a wide range of ocular diseases. The
majority of included studies were published between 2015
and January 2026 and focused on image-based diagnostic
approaches using colour fundus photography, optical
coherence tomography (OCT), slit-lamp imaging, and
smartphone-acquired retinal images. Most investigations
employed deep learning architectures, particularly
convolutional neural networks, and reported diagnostic
performance using sensitivity, specificity, and area under
the receiver operating characteristic curve (AUC).

Collectively, the evidence demonstrates that Al systems
have been evaluated not only for single-disease screening
but also for multi-disease detection and referral triage in
both specialist and non-specialist settings (Table 1).

Diagnostic Performance Across Major Ocular Diseases

Across  the literature, Al-based  systems
demonstrated consistently high diagnostic accuracy for
several high-burden ocular diseases (Table 1). For diabetic
retinopathy, which represented the most extensively
studied condition, reported sensitivities typically ranged
from approximately 90% to 97%, with specificities
between 85% and 95% when detecting referable disease
from colour fundus photographs. Several studies evaluated
autonomous or semi-autonomous systems deployed in
primary care or community screening environments, with
performance comparable to expert graders.

reviewed

For glaucoma, Al applications focused primarily on
automated analysis of optic disc morphology, retinal nerve
fibre layer thickness, and multimodal imaging inputs.
Diagnostic performance varied across studies, with
sensitivities commonly reported in the range of 80% to
92% and specificities between 78% and 90%. Evidence
suggested that Al systems may detect structural changes
associated with glaucomatous optic neuropathy at earlier
stages than conventional clinical assessment.

In age-related macular degeneration (AMD) and other
macular disorders, AI models trained on fundus

photographs and OCT scans demonstrated reliable
classification of disease stages and detection of clinically
significant features such as drusen, geographic atrophy, and
neovascular changes. Reported sensitivities and specificities
generally exceeded 85%, supporting the utility of Al in

referral decision-making and treatment prioritization.

Al-based diagnostic approaches for cataract and anterior
segment diseases were less extensively studied but showed
promising results. Using slit-lamp or anterior segment
images, several deep learning models achieved high
accuracy in cataract detection and grading, indicating
potential applicability for screening and surgical triage in
community settings.

Multi-Disease
Applications

Detection and Teleophthalmology
A growing number of studies evaluated Al systems capable
of detecting multiple ocular conditions from a single
imaging dataset. These systems demonstrated the ability to
simultaneously identify diabetic retinopathy, glaucoma-
related changes, macular disease, and other retinal
abnormalities, supporting their use in comprehensive
screening programmes. Integration of Al with teleophthalmology
platforms enabled remote image acquisition, automated
targeted
thereby improving efliciency and

preliminary  analysis, and referral  to

ophthalmologists,

reducing unnecessary specialist consultations.

Evidence from these studies indicated that Al-assisted teleo-
phthalmology workflows were particularly effective in non-
specialist and primary care settings, where they supported
task shifting and expanded access to diagnostic services.

Evidence Relevant to Bangladesh and Similar Settings

Studies relevant to Bangladesh and comparable low-
resource settings demonstrated the feasibility and
effectiveness of Al-based ophthalmic screening (Table 2).
Deep learning models developed and validated using
Bangladeshi patient datasets showed high diagnostic
accuracy for diabetic retinopathy, supporting the local
applicability of AI systems. Teleophthalmology-based
screening programmes incorporating Al were reported to
be acceptable, operationally feasible, and potentially
cost-effective, particularly in rural and underserved areas.

In addition, studies using smartphone-based retinal
imaging combined with Al analysis indicated that
lower-cost imaging solutions could achieve diagnostically
useful performance, further supporting scalability in
settings with limited infrastructure. These findings suggest
that Al-enabled screening models can be adapted to the
health system context of Bangladesh, provided appropriate
validation and integration with referral pathways are ensured.
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Figure 1: Al-assisted teleophthalmology workflow for
ocular disease screening in low-resource settings.

Figure 1 displays the Al-assisted teleophthalmology workflow
for ocular disease screening in low-resource settings.
Schematic representation of decentralised image acquisition
at community or primary care level, secure data transfer,
automated analysis using artificial intelligence, selective
remote ophthalmologist review, and referral to secondary
or tertiary eye care services.
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Figure 2: Comparative diagnostic sensitivity of artificial intelligence
systems & human graders for selected ocular diseases.

Figure 2 illustrates the comparative diagnostic sensitivity of
artificial intelligence systems and human graders for selected
ocular diseases. Here, a bar chart shows reported sensitivity ranges
for artificial intelligence-based diagnostic systems compared with
human graders in diabetic retinopathy, glaucoma, and age-related
macular degeneration, based on published validation studies.
Values represent approximate ranges and are not derived from a
pooled meta-analysis.

Table 1 states the performance of artificial intelligence systems from global evidence in the diagnosis of major ocular diseases. It

summarizes representative validation studies evaluating artificial intelligence (Al)-based diagnostic systems for major ocular

diseases, including diabetic retinopathy, glaucoma, age-related macular degeneration, cataract, and retinal vascular disorders.

Studies predominantly employed deep learning architectures applied to colour fundus photography, optical coherence

tomography (OCT), and anterior segment imaging. Reported performance metrics include sensitivity, specificity, accuracy, and

area under the receiver operating characteristic curve (AUC), as described in the respective publications. Values are presented as
ranges where multiple validation cohorts were reported. The table highlights the breadth of clinical applications and the generally
high diagnostic performance achieved across diverse populations and imaging modalities.

Table 1: PPerformance of artificial intelligence systems in the diagnosis of major ocular diseases (global evidence)

Ocular disease | Imaging modality | Al approach Diagnostic task Reported performance® | Key reference
Diabetic Colour fundus Convolutional | Detection of Sensitivity 90-97%; Gulshan et al.,
retinopathy photography neural network | referable DR specificity 85-95% JAMA
Diabetic Fundus Deep learning | Detection of DR and AUC 0.93-0.99
retinopathy / photography, OCT macular oedema Ting et al.,
DME JAMA
Glaucoma Fundus Deep learning | Detection of Sensitivity 80-92%; Lietal,
photography, OCT glaucomatous optic | specificity 78-90% Ophthalmology
neuropathy
Age-related macular | Fundus Deep learning | Disease classifica- | Sensitivity >85%; De Fauw et al.,
degeneration photography, OCT tion and referral specificity >85% Nat Med
Cataract Slit-lamp / anterior | Deep learning Detection and Accuracy 88-95% Ting et al., Br ]
segment images severity grading Ophthalmol
Retinal vascular | Fundus Deep learning | Detection of vascular | AUC >0.85 Kermany et al.,
disease photography abnormalities Cell

Abbreviations: Al artificial intelligence; AUC, area under the receiver operating characteristic curve; DME, diabetic macular

oedema; DR, diabetic retinopathy; OCT, optical coherence tomography.
*Performance ranges represent values reported across major validation studies.
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Table 2. Artificial intelligence-based ophthalmic screening studies relevant to Bangladesh and comparable
low-resource settings

Study Ocular condition | Data source Al application Key findings Setting
Haque etal. | Diabetic Bangladeshi fundus | Automated Diagnostic accuracy Tertiary
(2021) retinopathy images DR detection >90% hospital
Islam et al. Diabetic Teleophthalmology | Al-assisted Feasible and Rural
(2022) retinopathy programme screening scalable; improved Bangladesh
referral efficiency
Rajalakshmi et| Diabetic Smartphone retinal | Al-based DR High sensitivity Community
al. (2018) retinopathy images screening for referable DR setting
Keel et al. Retinal Primary care imaging| Al triage and High acceptability General
(2021) diseases referral among clinicians practice
Ting et al. Multiple Multiethnic datasets | Multi-disease Maintained Screening
(2017) retinal detection performance across programmes
diseases populations

Abbreviations: Al, artificial intelligence; DR, diabetic retinopathy.

Table 2 presents Al-based ophthalmic screening studies
relevant to Bangladesh and comparable low-resource
settings. Here, selected studies evaluating Al-assisted
ophthalmic screening models applicable to Bangladesh and
similar low-resource settings. Included studies focus
primarily on diabetic retinopathy detection using fundus
photography, smartphone-based retinal imaging, and
teleophthalmology platforms. The table summarizes data
sources, Al applications, and key findings related to
diagnostic performance, feasibility, scalability, and referral
efficiency. These studies illustrate the potential integration
of Al into community-based and primary care screening
programmes, particularly in settings with limited specialist
availability.

Summary of Key Findings

Overall, the reviewed evidence indicates that Al-based
diagnostic systems achieve high accuracy for several major
ocular diseases, with the strongest and most mature
evidence available for diabetic retinopathy. Emerging
evidence supports their application in glaucoma, macular
diseases, cataract, and multi-disease screening. ‘The
incorporation of Al into teleophthalmology platforms
appears to enhance feasibility and impact, particularly in
resource-limited settings such as Bangladesh.

DISCUSSION

This review highlights the rapid evolution of artificial

intelligence (Al) as an adjunctive diagnostic tool across a

broad spectrum of ocular diseases. Accumulating evidence
indicates that Al-based systems can achieve diagnostic
performance comparable to experienced ophthalmologists
for several high-burden conditions, particularly diabetic
(DR),

degeneration (AMD), and selected anterior segment

retinopathy glaucoma, age-related macular
disorders’»>1218-20 By enabling automated analysis of
ophthalmic images, Al has the potential to enhance early
detection, reduce inter-observer variability, and improve

efficiency within increasingly burdened eye care systems.

Among all applications, diabetic retinopathy screening
represents the most mature and clinically validated
domain. Multiple deep learning systems have demonstrated
high sensitivity and specificity for detecting referable DR
from colour fundus photographs®®. Importantly,
autonomous and semi-autonomous systems evaluated in
primary care settings have shown performance sufficient to
support referral decisions without immediate specialist

8,17

interpretation®'/. These developments are particularly

relevant given the global rise in diabetes and the persistent

gap between screening needs and specialist availability!>2!.

Beyond DR, Al applications in glaucoma have focused on
automated assessment of optic nerve head morphology and
retinal nerve fibre layer parameters using fundus
photography and optical coherence tomography!?20.
Reported performance metrics suggest promising utility
in screening and disease stratification, although

heterogeneity in reference standards and datasets



remains a limitation. In macular diseases, including
AMD, deep learning models trained on multimodal
imaging have demonstrated the capacity to classify disease
stage and identify clinically actionable lesions'®11:19,
Al-based systems have also shown potential in detecting
retinal vascular diseases and other posterior segment

abnormalities through image-based pattern recognition??.

The extension of Al to anterior segment pathology,
including cataract detection and grading, further broadens
its potential clinical role!8. Although evidence in this area
is less extensive than for retinal diseases, early validation
studies suggest that image-based Al systems may assist in
screening and surgical prioritization, particularly in
high-volume settings. Collectively, these findings support
the conceptual shift from single-disease detection models
toward integrated, multi-disease platforms capable of
single imaging dataset for

analyzing a multiple

pathologies”1°.

A key development highlighted in this review is the
integration of Al with teleophthalmology platforms.
Al-assisted teleophthalmology enables remote image
acquisition, automated preliminary interpretation, and

23-25

selective referral to specialists Studies evaluating

feasibility in general practice and community settings
high

potential?®>. Such models may help optimize specialist

demonstrate acceptability and  operational
workload and extend screening coverage, particularly in
underserved populations. However, most validation studies
have been conducted in controlled research environments,
and further real-world implementation research is required
to confirm sustained performance across diverse clinical

settings9’1 L

Despite promising diagnostic metrics, several challenges
must be addressed before widespread adoption. Algorithm
performance is highly dependent on the quality, diversity,
and representativeness of training data'®. Models
developed using datasets from high-income or narrowly
defined populations may not generalize reliably across
different ethnic, demographic, or disease-severity profiles.
The “black box” nature of deep learning systems also raises
concerns regarding interpretability, clinician trust, and
medico-legal accountability'4. Regulatory oversight and
governance frameworks must therefore evolve alongside
technological advances to ensure safe and equitable

implementation.

These considerations are particularly relevant in low- and
middle-income countries, including Bangladesh, where the
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burden of diabetes-related eye disease is rising, and
specialist remain unevenly distributed!.
Evidence from Bangladesh demonstrates that Al-based DR

detection models trained on local datasets can achieve high

resources

diagnostic accuracy?¥, while teleophthalmology-based
highlight  the

decentralized care models®. Integration of Al into national

screening  initiatives feasibility ~ of
screening strategies could support task shifting, reduce

referral  delays, and improve ecarly detection of
sight-threatening disease. However, sustainable implemen-
tation will require investment in digital infrastructure, data
security safeguards, clinician training, and alignment with

national health policy frameworks?3-25.

Overall, the current evidence supports viewing Al not as a
replacement for ophthalmologists, but as a complementary
tool that augments clinical expertise and health system
capacity !4, Continued research should prioritize external
validation, cost-effectiveness analyses, longitudinal outcome
assessment, and evaluation of real-world integration into
routine care pathways. With appropriate governance, local
validation, and health system integration, Al-assisted
diagnostic approaches have the potential to contribute
meaningfully to reducing avoidable visual impairment and
strengthening equitable access to eye care services globally.

CONCLUSIONS

Al has emerged as a robust and versatile adjunct in the
diagnosis and screening of a wide range of ocular diseases,
demonstrating diagnostic performance comparable to that
of expert ophthalmologists for several high-burden
conditions. The accumulated evidence indicates that
Al-based systems can enhance early detection, reduce
inter-observer variability, and improve efficiency across
ophthalmic services, particularly when integrated with
teleophthalmology and community-based ~ screening
models. Importantly, Al offers significant potential for
strengthening eye care delivery in resource-limited settings
by supporting task shifting, decentralized screening, and
timely referral of sight-threatening disease. Nevertheless,
successful translation into routine clinical practice requires
careful attention to data quality, external validation,
interpretability, ethical governance, and regulatory
oversight. With continued research, local validation, and
alignment with national health strategies, Al-enabled
diagnostic approaches have the potential to substantially
reduce the burden of preventable visual impairment and

advance equitable access to eye care globally.
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Acute Kidney Injury Following Multiple Wasp Stings: A Case Report with Complete Renal Recovery
after Hemodialysis

* Akther Al Monirujjamanz, Tasnim H3, Ahmed I4, Islam MR®, Khan MMH?®, Nomany BMS’

Abstract:

Acute  kidney injury (AKI) is a rare but serious
complication of multiple wasp stings due to systemic
envenomation. We report the case of a 55 year old male
from rural Bangladesh who developed severe AKI
Jollowing approximately 100 - 120 wasp stings (Vespa
affinis). The patient initially presented with localized
pain and swelling, followed by progressive oliguria and
generalized  edema. Laboratory evaluation  revealed
markedly elevated serum creatinine (19.2 mgldL),
hyponatremia, and metabolic derangement. In view of
severe azotemia and persistent oliguria, hemodialysis was
initiated. The patient underwent seven sessions of
hemodialysis,  resulting in  gradual  clinical and
biochemical improvement. Serial laboratory findings
demonstrated a progressive decline in serum creatinine,
reaching near-normal levels (1.4 mg/dL) by day 114.
This highlights  that AKI following wasp

envenomation, although potentially life-threatening, is

case
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reversible with early recognition, timely referral, and
appropriate renal supportive therapy.
Keywords: Acute kidney injury; wasp stings; hemodialysis;
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INTRODUCTION
Acute kidney injury (AKI) is a potentially life-threatening

clinical condition characterized by an abrupt decline in
renal function, resulting in the accumulation of metabolic
waste products and disturbances in fluid, electrolyte, and
acid—base balance!. Although commonly associated with
sepsis, nephrotoxic drugs, and ischemic injury, toxin-
mediated AKI due to envenomation represents an
important yet underrecognized etiology, particularly in

tropical and rural settings®.

Hymenopteran stings, including those from wasps, bees,
and hornets, are common worldwide and are usually
associated with mild local reactions®. However, multiple
stings can lead to severe systemic toxicity due to the
cumulative effect of venom components?. Wasp venom
contains a complex mixture of biologically active
substances such as phospholipases, hyaluronidase,
melittin, and vasoactive amines, which contribute to
cellular injury, inflammation, and systemic toxicity> °. In
cases of massive envenomation, these toxins may
precipitate multi-organ dysfunction, including acute

kidney injury’.
The pathophysiology of AKI following wasp stings is

multifactorial. Proposed mechanisms include direct
nephrotoxicity, intravascular hemolysis, rhabdomyolysis,
and immune-mediated injury leading to acute tubular
necrosis®'°. Hemoglobinuria and myoglobinuria, resulting
from hemolysis and muscle breakdown, respectively, play a
critical role in pigment-induced nephropathy, which is a
well-recognized cause of renal impairment in such cases'!.

Additionally,

exacerbate renal ischemia, compounding the severity of

hypotension and shock may further

kidney injury!2.
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Clinical manifestations of wasp sting envenomation range
from mild allergic reactions to severe systemic complications,
including hepatic dysfunction, coagulopathy, cardiac
abnormalities, and renal failure!?. Early identification of
high-risk patients is essential, as delayed presentation and
lack of timely intervention are associated with poor

outcomes'4

. In many developing countries, including
Bangladesh, limited access to healthcare facilities and
delayed referral contribute significantly to increased

morbidity and mortality in such cases'”.

Management of AKI secondary to wasp stings is primarily
supportive and includes adequate hydration, correction of
electrolyte imbalance, and monitoring of renal function®®.
In severe cases, renal replacement therapy in the form of
hemodialysis may be required'”. Prompt initiation of
dialysis has been shown to improve outcomes, particularly
in patients with oliguric or anuric renal failure'®. Despite
the severity of presentation, complete renal recovery is
possible with timely and appropriate management,
although such outcomes are not consistently reported in

the literature!®.

Given the relative rarity of dialysis-dependent AKI with

full renal recovery following wasp envenomation,
documenting such cases is important for enhancing clinical
awareness and guiding management strategies. This case
report describes a patient who developed severe AKI
following multiple wasp stings and subsequently achieved
complete renal recovery after hemodialysis, highlighting
the importance of early recognition, timely intervention,

and availability of renal support services.

CASE PRESENTATION
A 55-year-old male from a rural area of Tangail, Bangladesh,

with a known history of hypertension, sustained multiple
wasp stings (approximately 100 - 120, identified as Vespa
affinis) while performing household work. The stings
involved the scalp, face, neck, trunk, and extremities.
Immediately following the attack, he experienced severe

pain and agitation but no features of anaphylaxis.

He was admitted to a local government hospital
approximately 1.5 hours after the incident. On initial
examination, he was restless, with a blood pressure of
170/100 mm Hg, pulse rate of 82 beats/min, and

temperature of 98.6°F. He received supportive treatment,

including antihistamines, corticosteroids, analgesics, and

intravenous fluids.

On the second day following envenomation, the patient
developed vomiting and progressively reduced urine
output, accompanied by generalized edema involving the

face, limbs, and trunk. There was no documented hypotension.

Serial laboratory parameters demonstrating the progression
and recovery of renal function are summarized in Table I.
By the cighth day, laboratory evaluation revealed severe
renal impairment, with a serum creatinine of 18.1 mg/dL.
Ultrasonography of the abdomen demonstrated bilaterally
enlarged kidneys with poor corticomedullary differentiation,

consistent with acute renal parenchymal disease.

On the ninth day, he was admitted to a tertiary care center.
Laboratory investigations at that time showed worsening
renal function, with serum creatinine of 19.2 mg/dL,
hyponatremia (serum sodium 127 mmol/L), borderline
mmol/L), and
metabolic derangement (T-CO, 23 mmol/L). Inflammatory
markers were elevated (hs-CRP 16.5 mg/L). Urinalysis

revealed proteinuria (3+), glycosuria (2+), and reduced

hyperkalemia (serum potassium 5.1

urine output (50—100 mL/day), consistent with oliguria.

In view of severe azotemia and persistent oliguria, hemodialysis
was initiated promptly. The patient underwent a total of
seven sessions of hemodialysis. Following initiation of
dialysis, urine output gradually improved, reaching up to

4000 mL/day after several sessions.

Serial laboratory monitoring demonstrated a progressive
decline in serum creatinine, from 19.2 mg/dL during peak
illness to 8.73 mg/dL during early recovery, followed by
further reduction to 6.5 mg/dL in the pre-dialysis recovery
phase and 3.2 mg/dL after completion of dialysis.
Electrolyte abnormalities also gradually normalized during
this period (Table I).

During the recovery phase, the patient’s clinical condition
improved, with resolution of edema and normalization of
urine output. By the 114th day, serum creatinine had
returned to near-normal levels (1.4 mg/dL), indicating

complete renal recovery.

The patient was subsequently followed up on an outpatient
basis. Although later ultrasonography showed mild
structural renal changes, he remained clinically stable with
preserved renal function (Figure 1).
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Figure 1: Ultrasonographic findings showing bilaterally enlarged kidneys with reduced corticomedullary differentiation

Table I. Serial Laboratory Parameters Demonstrating Progression and Recovery of Acute Kidney Injury

Parameter Reference Peak Illness Early Pre-Dialysis Post-Dialysis | Follow-up
Range (Day 8-9) | Recovery Phase Improvement | (Day 114)
(Day 14) (Day 22-35) (Day 37-48)
Creatinine (mg/dL) 0.6-1.2 19.2 8.73 8.15-6.5 5.23-3.2 1.4
Blood Urea (mg/dL) 10—40 92 — — — —
Hb (g/dL) 12-16 10.9 10.0 10.8-9.2 8.0 10.3
Na (mmol/L) 135-145 121-127 135 134-138 136-137 142
K (mmol/L) 3.5-5.0 4.2-5.1 3.6 3.6-4.3 3.9-5.0 4.1
Cl (mmol/L) 98-106 91 95 91-93 94-103 107
T-CO2 (mmol/L) 22-29 23 29 26-28 23-26 26
hs-CRP (mg/L) <5 16.5 — 11.3 9.0 —
ESR (mm/hr) <20 — 10 23-73 126 51
Bilirubin (mg/dL) 0.2-1.2 0.9 — — — —
Leukocyte (x10°/L) 4-11 20.15 21.24 21.24 15.2 5.44
Platelet (x10°/L) 150-450 221 238 238 180 259

«

Note: Values are grouped into clinically relevant phases to demonstrate disease progression and response to hemodialysis.
—” indicates not recorded.
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DISCUSSION

Acute kidney injury (AKI) following multiple wasp stings
is an uncommon but well-recognized complication of
systemic envenomation’. Although most wasp stings cause
only localized reactions, multiple stings can result in severe
systemic toxicity due to the cumulative effect of venom

components® 3.

Wasp venom contains biologically active substances,
including phospholipases, melittin, and hyaluronidase, that
can cause direct cellular injury and trigger inflammatory
cascades®®. The development of AKI in such cases is
multifactorial, involving direct nephrotoxicity, intravascular
hemolysis, and rhabdomyolysis®®. These processes lead to
pigment-induced nephropathy and acute tubular necrosis,
which are the principal mechanisms of renal injury®.

In addition, factors such as hypovolemia, hypotension, and
delayed medical intervention may further aggravate renal
ischemia and worsen clinical outcomes'®. Previous studies
have demonstrated that the severity of AKI correlates with
the number of stings and the time interval before receiving

appropriate treatment!! 12,

In the present case, the patient developed severe AKI with
a peak serum creatinine of 19.2 mg/dL and persistent
oliguria, necessitating hemodialysis. The electrolyte
abnormalities observed, including hyponatremia and
borderline hyperkalemia, are consistent with findings

reported in earlier studies’?.

Hemodialysis remains the mainstay of management in
severe cases of toxin-induced AKI'4. Early initiation of
renal replacement therapy is associated with improved
outcomes, particularly in patients with oliguria and severe
azotemia'®>. In this case, the timely initiation of
hemodialysis led to progressive clinical improvement and

recovery of renal function.

The gradual decline in serum creatinine levels and
normalization of urine output observed in this patient are
consistent with reversible acute tubular injury'®. Although
some studies have reported progression to chronic kidney
disease following severe envenomation, complete renal
recovery is also well documented when appropriate

treatment is provided!”> 8.

This case is notable for the severity of renal impairment and
the subsequent complete recovery following dialysis
support. It underscores the importance of early recognition
of systemic envenomation, prompt referral to specialized
care, and timely initiation of renal replacement therapy?®.

CONCLUSIONS

Mass envenomation from wasp stings can result in severe
systemic toxicity, including acute kidney injury through
mechanisms such as rhabdomyolysis, haemolysis, and
direct nephrotoxicity. This case highlights the importance
of early recognition of clinical deterioration, prompt
supportive management, and timely initiation of renal
replacement therapy where indicated. Clinicians in
resource-limited settings should maintain a high index of
suspicion for delayed complications even after initial
stabilization. Early intervention and close monitoring can
significantly improve outcomes in such potentially
life-threatening presentations.
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Obituary news May-2025

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

Sl. No. | Name Date of Death

1 Dr. Lutfor Rahman 25/01/2025
Ex Student of Barisal Sher e Bangla Medical College (1st Batch)

2 Dr. Sakhawat Ullah 29/01/2025
Dirictor of Bbangladesh Institute of Tropical and Infectious Diseases (BITID)
and Cardiac Specialist

3 Dr. Aurgha Amrito Mondol 31/01/2025
Intern Doctor of Papular Medical College

4 Prof. Dr. Atiar Rahman 18/02/2025

Associate Professor of Transfusion Medicine, Bangladesh Medical University
5 Dr. Zillur Rahman

Ex, Associate Professor of Cardiothoracic Surgeon 22/02/2025
National Institute of Cardiovascular Diseases (NICVD

6 Dr. Sultan Muhammad Akib 05/03/2025
Ex Student of Chattogram International Medical College (3st  Batch)

7 Dr. Keka Dristi Sharma 24/04/2025

Lecture, Community Medicine, Rangamati Medical College.

May Allah bless the departed souls.
Our heartiest commiseration to the deceased’s family, our prayers are with them during this difficult moment of their

life.
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