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Editorial

Medical Education in Bangladesh
Muhammod Abdus Sabur

Besides allopathy, unani, ayurvedic and homeopathy 

systems of medicine are recognized for practice in Bang-

ladesh (MOHFW 2012). For allopathy, Bangladesh has 

diploma, graduation and post-graduation courses. 

Diploma in Medical Assistant, a course of 4 years 

duration with 6 months internship (SMF 2021) is 

conducted by 67 Medical Assistant Training Schools 

(MATS) with 5,572 seats of which 16 belong to the 

government with 1,082 seats and 51 operate by the 

non-government with 4,490 seats (DGME 2026). For 

graduation, Bachelor of Medicine and Bachelor of 

Surgery (MBBS) and Bachelor of Dental Surgery (BDS) 

courses are o!ered. 113 medical colleges o!er MBBS 

course with 11,833 seats of which 37 government medi-

cal colleges have 5,100 seats (DGME 2025), 69 non-gov-

ernmental medical colleges have 6,308 seats (DGME 

2026) and 7 military medical colleges have 425 seats 

(Google 2026). 34 dental colleges and medical college 

dental units o!er BDS course with 1,905 seats of which 9 

government dental college and medical college dental 

units have 545 seats (DGME 2025) and 25 non-govern-

mental dental college and medical college dental units 

have 1,360 seats (DGME 2026). Post-graduation courses 

in allopathy are o!ered by Bangladesh Medical Universi-

ty (BMU) and Bangladesh College of Physicians and 

Surgeons (BCPS). BMU o!ered MD in 40 disciplines, MS in 

30 disciplines, M. Phil in 6 disciplines, M. Med in 1 

discipline, Diploma in 18 disciplines, MPH in 8 disciplines 

and PhD (BMU 2026). BCPS o!er fellowship (Fellow of 

College of Physicians and Surgeons, FCPS) in 27 general 

subjects and 38 specialized subjects and membership 

(Member of College of Physicians and Surgeons, MCPS) 

in 16 subjects (BCPS 2026).  

For unani and ayurvedic, diploma (Diploma in Unani 

Medicine and Surgery, DUMS and Diploma in Ayurvedic 

Medicine and Surgery, DAMS) and graduation (Bachelor 

of Unani Medicine and Surgery, BUMS and Bachelor of 

Ayurvedic Medicine and Surgery, BAMS) courses are 

o!ered (BBUASM 2026). The lone Government Unani and 

Ayurvedic Medical College has 25 seats for BUMS and 

another 25 seats for BAMS. Another non-government 

unani and ayurvedic institute o!ers 30 seats for each of 

BUMS and BAMS. Two non-government Unani Medical 

College have 100 seats. Thus, 155 seats are available for 

BUMS and 55 seats for BAMS (DGME 2026b). 17 institutes 

o!er DUMS courses, of which 1 belongs to the govern-

ment and rest 16 from non-government and 10 institutes 

o!er DAMS courses, all of which are non-governmental 

(BBUASM 2026). 

In homeopathy also, diploma (Diploma in Homeopathic 

Medicine and Surgery, DHMS) and graduation (Bachelor 

of Homeopathic Medicine and Surgery, BHMS) courses 

are o!ered. 66 non-governmental institutes with 7,540 

seats conduct DHMS courses (BHMEC 2026). For BHMS, 

two homeopathic medical colleges, one from the 

government and the other by the non-government o!er 

150 seats in total. The Government Homeopathic Medi-

cal College has 50 seats, while the non-governmental 

Bangladesh Homeopathic Medical College has 100 seats 

(DGME 2026b). 

Bangladesh is well-developed in medical education. For 

allopathy, which is the main system of medicine, ranging 

from diploma to graduate to post-graduate courses are 

o!ered in large number of disciplines covering general 

and sub-specialties. Also for alternate medical systems, 

both diploma and graduate courses are available for 

unani, ayurvedic and homeopathy. 
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Original Article

A Study to Evaluate the E!ect of Antepartum 
Hemorrhage on Fetomaternal Outcomes in Major 
Degree Placenta Previa 
Tania Noor1, Sharmin Mostofa2, Laila Noor3, Sukur SB4

Abstract

Background: Placenta previa is a major cause of antepartum hemorrhage (APH), associated with adverse maternal 

and neonatal outcomes. This study aimed to assess maternal characteristics, complications, mode of delivery, and 

neonatal outcomes among women with placenta previa presenting with and without APH.

Objective: This study aims to evaluate the e!ect of antepartum hemorrhage (APH) on fetomaternal outcomes among 

women with a major degree of placenta previa.

Methods: This cross-sectional observational study was conducted on 121 women diagnosed with placenta previa at 

the time of delivery. Participants were classi"ed into placenta previa with APH (n=50) and placenta previa without APH 

(n=71) groups. Maternal demographics, obstetric history, placenta previa type, maternal complications, delivery 

mode, and neonatal outcomes were recorded at delivery. Statistical signi"cance was set at p<0.05.

Results: Maternal age, gravidity, parity, and previous cesarean sections did not di!er signi"cantly. The APH group had 

a higher mean number of previous abortions (1.56 ± 0.88 vs 1.41 ± 0.59, p=0.029). Type IV placenta previa was most 

common in both groups without signi"cant di!erence. Anemia (54% vs 15.5%), PROM (8% vs 1.4%), and GDM (18% vs 

14.1%) were higher in APH group (p=0.024). Emergency cesarean section was more frequent in APH group (56% vs 

25.4%, p=0.001). Maternal outcomes including hysterectomy, transfusion, and ICU admission were similar, but hospital 

stay was longer (5.86 ± 2.40 vs 4.72 ± 1.70 days, p=0.003). Neonates in the APH group had lower gestational age (36.04 

± 1.41 vs 36.71 ± 1.49 weeks, p=0.014), higher prematurity (58% vs 28.4%, p<0.001), lower birth weight (2.46 ± 0.48 vs 

2.76 ± 0.44 kg, p=0.001), and increased malpresentation (22% vs 4.2%, p=0.011); Apgar scores were comparable.

Conclusion: APH in placenta previa is associated with increased maternal complications, emergency cesarean 

delivery, prolonged hospitalization, and adverse neonatal outcomes including prematurity, low birth weight, and 

malpresentation. Previous abortion history may be an additional risk factor. Careful monitoring at delivery is essential 

to optimize maternal and neonatal outcomes.

Keywords: Placenta previa; Antepartum hemorrhage; Maternal outcomes; Neonatal outcomes; Cross-sectional study.
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Introduction

Placenta praevia (PP), in which the placenta implants at 

or near the internal cervical os, remains a high-risk 

obstetric complication with signi"cant maternal and 

perinatal consequences.1 According to the distance 

between the placental edge and the internal os, PP is 

often categorized as minor (placental edge within 2 cm 

of the os) or major (placental edge reaching or 

overlapping the os).2

Although relatively uncommon, the prevalence of PP is 

increasing. A recent meta-analysis from China estimated 
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the prevalence at 1.44% and noted an upward trend 

following shifts in fertility policies.3 PP is a major cause of 

antepartum hemorrhage and remains a leading reason 

for maternal ICU admissions and “near-miss” cases 

worldwide.4 Obstetric hemorrhage contributes as a 

direct cause of maternal mortality. Almost 30% maternal 

deaths in the Asian population are due to major 

obstetrical hemorrhage in placenta praevia, especially 

due to rise in the incidence of caesarean sections. 

Perinatal mortality in pregnancies complicated by 

placenta praevia is around 4-8 %.5

The etiology of PP is multifactorial, but disruption of the 

endometrium and uterine scarring are key factors. 

Recognized risk factors include advanced maternal age, 

multiparity, smoking, uterine curettage, prior PP, assisted 

reproductive technology, and, most notably, prior 

cesarean delivery.6 Recent studies con"rm that prior 

cesarean and advanced maternal age signi"cantly 

increase the risk of PP and its severe forms.7

PP is associated with numerous maternal complications, 

including massive hemorrhage, postpartum hemorrhage, 

transfusion, hysterectomy, ICU admission, and prolonged 

hospitalization.4 The risks are even greater when 

complicated by placenta accreta spectrum (PAS), with higher 

rates of blood loss, hysterectomy, and preterm delivery.8

Adverse fetal and neonatal outcomes are also common. 

Prematurity and intrauterine growth restriction (IUGR) 

contribute to low birth weight, lower Apgar scores, 

respiratory distress requiring NICU admission, 

malpresentation, and perinatal mortality.6,9 A recent 

African cohort reported a preterm birth rate of 43%, a 

stillbirth rate of 3%, and low birth weight in nearly 

one-"fth of neonates born to mothers with PP and prior 

uterine scar.10

Given these risks, recent investigations have examined 

how antepartum hemorrhage and placental location/ 

type in$uence maternal and perinatal outcomes. A 

Turkish study in 2024 found that planned cesarean 

deliveries in PP, particularly when complicated by PAS, 

were associated with better maternal and surgical 

outcomes than emergency operations.11

In the present study, we aim to assess the e!ect of 

antepartum hemorrhage on short-term feto-maternal 

outcomes in major degree PP, and to evaluate whether 

placental type and location modify the risk of 

hemorrhage and complications.

Materials and Methods

Study Design & Period:

This is a cross sectional observational study carried out in 

the department of Obstetrics and Gynecology at Ad-din 

Women’s Medical College Hospital, Moghbazar, Dhaka, 

from January 2023 to December 2023. Ethical clearance 

for the proposed study was obtained from Ad-din 

Medical College Institutional Review Board (IRB). 

Study Population & Sampling Procedure:

A total 121 of singleton pregnant women complicated 

with major degree placenta praevia diagnosed by 

ultrasonography at the time of delivery were enrolled 

randomly for analysis.

Inclusion Criteria: 

1. Age of the patient is between 20-40 years. 

2. Gestational age between ≥ 28 - 40 weeks, 

3. Pregnant women with major degree placenta 

praevia and placenta acreata spectrum disorders.

Exclusion Criteria:

1. Pregnant women diagnosed with antepartum 

hemorrhage due to abruption placenta. 

2. Bleeding disorders like decreased platelet counts or 

altered coagulation pro"les or HELLP syndrome. 

3. Women with multiple gestation pregnancies were 

also excluded to avoid overrepresentation of 

studying high risk women.

Method of Data Collection:

Data will be collected in a predesigned data sheet from 

all those patients who ful"ll the inclusion and exclusion 

criteria and are admitted to the patient department of 

Ad-din Women’s Medical College Hospital, where 

pregnancies need to be terminated by C-section. Detailed

history was taken, regarding maternal demographics, 

obstetric history (gravidity, parity, gestational age, 

previous cesarean sections, abortions, D&C), placenta 

previa type, and maternal complications were recorded 

at delivery. Delivery mode, maternal outcomes (e.g., 

hysterectomy, blood transfusion during cesarean 

section, hemoglobin level before and after operation, 

ICU admission, hospital stay), and neonatal outcomes 

(gestational age, birth weight, Apgar score, 

malpresentation) were collected.

Patients who had per vaginal bleeding during the 

pregnancy period will be assigned to the group, Placenta 

praevia with APH. Patients who didn’t give a history of 

vaginal bleeding during pregnancy will be assigned to 

the group, placenta praevia without APH.

Operational De"nitions:

APH (Antepartum Hemorrhage): Bleeding from or into 

the genital tract, occurring from 28 weeks of pregnancy 

and before the birth of the baby, according to WHO.

Moderate anemia: corresponds to a hemoglobin level of 

7.0-9.9 g/dl.
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Severe anemia: corresponds to a hemoglobin level of 

less than 7 g/dl.

Low birth weight (LBW): de"ned as a birth weight of less 

than 2500 g (up to and including 2499 g), as per the 

World Health Organization.

Data Collection Tools:

A checklist was designed to collect data about study 

participants’ socio-demographic characteristics,  obstetrics

history, history of current pregnancy, mode of delivery, 

and maternal and neonatal outcomes.

Statistical Analysis:

Data will be analyzed by SPSS version 23.0 for statistical 

analysis. Continuous variables were summarized as 

mean ± standard deviation, and categorical variables as 

frequencies and percentages. Comparisons between 

APH and non-APH groups were made using 

independent t-tests for continuous variables and 

chi-square or Fisher’s exact tests for categorical variables. 

Statistical signi"cance was de"ned as p<0.05.

Results

Table 1:  Maternal Demographic and Clinical Characteristics

Variable         APH (n=50)      No APH (n=71) P-value

Maternal age, years, mean±SD [median, range] 28.46±4.482 [28,22] 29.01±4.234 [28,21] 0.880

Gravidity, mean ± SD [median, range] 3.88±1.796 [4,8] 3.90±1.475 [4,6] 0.324

Parity, mean ± SD [median, range] 2.42±1.052 [2,4] 2.56±1.038 [3,4] 0.783

Number of previous abortions, mean ± SD [median, range] 1.56±0.884 [1,2] 1.41±0.599 [1,4] 0.029

Number of previous D&C mean ± SD [median, range] 1.16±0.618 [1,4] 1.14±0.389 [1,2] 0.588

Number of previous CS mean ± SD  1.34±0.895  1.11±0.903  0.843

Placenta Previa type   

 Type II Posterior 6 (12) 13 (18.3) 0.212

 Type III  6 (12.0) 15 (21.1) 

 Type IV 24 (48.0) 27 (38) 

  Placenta Acreta 5 (10) 11 (15.5) 

  Placenta Increta 8 (16) 5 (7.0) 

  Placenta Percreta 1 (2) 0 (0) 

Placenta Localization   

 Anterior 21 (42) 28 (39.4) 0.777

 Posterior 29 (58) 43 (60.6) 

Gestational Complication 

 None 12 (4.0) 35 (49.3) 0.024

 Anemia 27 (54.0) 11 (15.5) 

 PIH or PE 3 (6.0) 4 (5.6) 

 GDM  9 (18.0) 10 (14.1) 

 PROM 4 (8.0) 1 (1.4) 

 Obesity 0 (0) 1 (1.4) 

 IUGR 1 (2.0) 1 (1.4) 

 Oligohydramnios 3 (6.0) 4 (5.6) 

 Others 1 (2.0) 4 (5.6) 

LSCS

 Emergency 28 (56.0) 18 (25.4) 0.001

Emergency LSCS due to   

 APH 22 (44) 12 (16.9) 0.007

 PROM 3 (6) 1 (1.4) 

 LP 1 (2) 1 (1.4) 

 FD 2 (4) 4 (5.6) 
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A total of 121 women with placenta previa were included, 

of whom 50 (41.3%) presented with antepartum 

hemorrhage (APH) and 71 (58.7%) did not. The mean 

maternal age was comparable between the APH group 

(28.46 ± 4.48 years) and the non-APH group (29.01 ± 4.23 

years) (p=0.880). Similarly, gravidity (3.88 ± 1.80 vs 3.90 ± 

1.47, p=0.324), parity (2.42 ± 1.05 vs 2.56 ± 1.03, p=0.783), 

and number of previous cesarean sections (1.34 ± 0.89 vs 

1.11 ± 0.90, p=0.843) showed no signi"cant di!erences.

However, the mean number of previous abortions was 

signi"cantly higher among women with APH (1.56 ± 0.88) 

compared to those without APH (1.41 ± 0.59, p=0.029). 

The frequency of dilatation and curettage (D&C) 

procedures did not di!er signi"cantly between groups.

The distribution of placenta previa types was comparable 

between women with antepartum hemorrhage (APH) 

and those without APH, with no statistically signi"cant 

di!erence observed (p = 0.212). Type IV placenta previa 

was the most frequent subtype in both groups, occurring 

in 24 (48.0%) of the APH group and 27 (38.0%) of the 

non-APH group. Type III placenta previa was the second 

most common presentation and was observed more 

frequently in the non-APH group 15 (21.1%) compared 

with the APH group 6 (12.0%). Type II posterior placenta 

previa accounted for 6 (12.0%) of cases in the APH group 

and 13 (18.3%) in the non-APH group.

Abnormally adherent placentation was identi"ed in both 
groups. Placenta accreta was present in 5 (10.0%) of APH 
cases and 11 (15.5%) of non-APH cases, while placenta 
increta was more common in the APH group 8 (16.0%) vs. 5 
(7.0%). Placenta percreta was rare, occurring in one case 1 
(2.0%) in the APH group and in none of the non-APH cases.

Placental localization did not di!er signi"cantly between 
groups (p = 0.777). Posterior placental location predominated
in both the APH group 29 (58.0%) and the non-APH group 
43 (60.6%), while anterior placentation was observed in 21 
(42.0%) and 28 (39.4%) of cases, respectively.

Maternal Complications
Gestational complications varied between the groups. 
Women with APH were more likely to develop anemia 27 
(54%) vs 11 (15.5%), PROM 4 (8%) vs 1 (1.4%), and GDM 9 
(18%) vs 10 (14.1%), whereas complications such as obesity, 
intrauterine growth restriction (IUGR), and oligohydramnios 
were infrequent across both groups. The overall di!erence 
in complication rates was statistically signi"cant (p=0.024).

Mode of Delivery
The rate of emergency lower segment cesarean section 
(LSCS) was signi"cantly higher among the APH group 28 
(56%) vs 18 (25.4%), p=0.001. The primary indication for 
emergency LSCS was APH itself, accounting for 22 (44%) 
of cases, followed by PROM 3 (6%), labor pain 1 (2%), and 
fetal distress 2 (4%). In contrast, among the non-APH 
group, only 12 (16.9%) required emergency LSCS due to 
APH, and the remainder were for fetal distress 4 (5.6%), 

PROM 1 (1.4%), or labor pain 1 (1.4%) (p=0.007).

Table 2: Maternal Outcomes

Variables           APH (n=50)          No APH (n=71) P-value
Preoperative hemoglobin, g/dL, mean ± SD [median, range]  10.83±0.779 [10.8,4.6] 10.82±1.19 [10.70,8.5] 0.162
Predischarge hemoglobin, g/dL, mean ± SD  [median, range] 10.70±0.9731 [11,4.9] 11.05±1.165[11,7.2] 0.088

Hysterectomy Yes 13 (26) 18 (25.4) 0.936

  No 37 (74) 53 (74.6) 

Uterine conservation, n (%)  0 (0) 0 (0)  
Bilateral uterine artery ligation 4 (8) 10 (14.1) 

Multiple hemostatic sutures 

 Both 4 (8) 6 (8.5) 0.722

 B-lyneh suture 1 (2) 0 (0) 

 None 28 (56) 37 (52.1) 

Per Operative blood transfusion   

 No blood transfusion 14 (28.0) 17 (23.9) 0.595

 1-2 Unit 23 (46.0) 34 (47.8) 

 3-4 Unit 3 (6.0) 9 (12.8) 

 ≥ 5 Unit 10 (20) 11 (15.5) 

Maternal Morbidity   

 Bladder injury 2 (4.0) 5 (7.0) 0.742

 PPH 2 (4) 3 (4.2) 

 Hemorrhagic Shock 2 (2) 2 (2.8) 

 DIC 0 (0) 0 (0) 

 ICU admission 10 (20) 13 (18.3) 

 Hospital length of stay, days, mean ± SD  5.86±2.408[5,10] 4.72±1.709[4,11] 0.003
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Gestational age at delivery was signi"cantly lower in the 

APH group (36.04 ± 1.41 weeks) compared to the 

non-APH group (36.71 ± 1.49 weeks, p=0.014). 

Consequently, the incidence of prematurity was markedly 

higher in the APH group 29 (58%) vs 18 (28.4%), p<0.001. 

Mean neonatal birth weight was also signi"cantly lower in 

the APH group (2.46 ± 0.48 kg vs 2.76 ± 0.44 kg, p=0.001). 

Apgar scores at 5 minutes were comparable across groups 

(p=0.385). Fetal malpresentation was signi"cantly more 

frequent in the APH group 8 (16%) vs 2 (2.8%), p=0.011, 

with breech being the most common.

Discussion

This study compared maternal pro"les, obstetric 

complications, delivery patterns, and short-term 

outcomes in women with placenta praevia who 

experienced antepartum hemorrhage (APH) versus 

those who did not. Out of 121 cases reviewed, about 41% 

presented with APH. While maternal age, parity, 

gravidity, and history of cesarean section were similar 

across both groups, women with APH had a greater 

number of prior abortions. This suggests that repeated 

uterine instrumentation or scarring from abortion 

procedures may increase vulnerability to abnormal 

placental implantation and hemorrhage. Similar "ndings 

were found in Bangladesh, whereas other studies 

emphasized di!erent predictors, such as complete 

placenta praevia and reduced cervical length rather than 

abortion history.12,13,14 These inconsistencies may re$ect 

population-speci"c risk pro"les and variations in clinical 

practice.

In our study, the type of placenta praevia was not 

signi"cantly di!erent between groups, although 

complete (type IV) praevia was most frequent overall. 

Previous research has consistently shown that complete 

placenta praevia carries the highest risk for bleeding, 

another studying con"rming its association with earlier 

and heavier hemorrhage.13,15 The lack of a signi"cant 

relationship in our "ndings may stem from the sample 

size, referral patterns, or active management strategies 

at our center. Nonetheless, the predominance of type IV 

praevia underscores its clinical importance in risk 

strati"cation and patient counseling.

Maternal complications were considerably higher in 

women with APH, especially anemia, premature rupture 

of membranes (PROM), and gestational diabetes mellitus 

(GDM). The link between APH and anemia is well 

documented, with studies by Fan et al. and Wang et al. 

reporting increased transfusion requirements in women 

with placenta previa and bleeding.12,15 PROM, though 

Preoperative hemoglobin levels were similar in both 

groups (10.83 ± 0.78 vs 10.82 ± 1.19 g/dL, p=0.162). 

Pre-discharge hemoglobin also did not di!er signi"cantly 

(10.70 ± 0.97 vs 11.05 ± 1.16 g/dL, p=0.088). Hysterectomy 

was required in 13 (26%) of women with APH and 18 

(25.4%) without APH (p=0.936), while uterine conservation 

procedures (bilateral uterine artery ligation, multiple 

hemostatic sutures, or B-Lynch sutures) were comparable 

between groups (p=0.722).

The need for preoperative blood transfusion was similar 

in both groups, with nearly half of women in each group 

requiring 1–2 units. Higher transfusion requirements (≥5 

units) were slightly more frequent in the APH group 10 

(20%) vs 11 (15.5%), but this was not statistically 

signi"cant (p=0.595).

Maternal morbidity, including bladder injury, postpartum

hemorrhage, hemorrhagic shock, and ICU admission, 

occurred in both groups without signi"cant di!erences 

(p=0.742). Notably, ICU admissions were slightly higher 

in the APH group 10 (20%) vs 13 (18.3%). However, 

hospital stay was signi"cantly prolonged in women with 

APH (5.86 ± 2.40 days vs 4.72 ± 1.70 days, p=0.003).

Table 3: Neonatal Outcomes

Variable         APH (n=50)      No APH (n=71) P value

Gestational week at delivery, mean ± SD [median, range]  36.04±1.41 [36,7] 36.71±1.49 [37,10] 0.014

Prematurity 29 (58) 18 (28.4) 0.000

Birth weight, kg, mean ± SD [median, range]  2.46±0.478 [2.50,2.10] 2.76±0.445 [2.80,2.80] 0.001

Apgar score,≥7 in 5 min, mean ± SD [median, range]  1.92±0.274 [2.0,1] 1.96±0.203 [2.0,1] 0.385

Malpresentation, (n%)   

Breech 8 (16) 2 (2.8) 0.011

Transverse 3 (6) 1 (1.4) 
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less frequently described, may occur as a consequence of 

bleeding-induced cervical changes. Interestingly, our 

study noted a higher prevalence of GDM in the APH 

group. A study described GDM in women with placenta 

previa, its direct association with APH is less 

established.16 Local maternal factors such as body mass 

index, nutrition, or diagnostic thresholds may have 

in$uenced this outcome in our population.

Antepartum hemorrhage strongly in$uenced the mode 

of delivery. Women with APH were substantially more 

likely to undergo emergency lower segment cesarean 

section (LSCS), with bleeding itself being the primary 

indication in nearly half of these cases. This observation 

is in line with a study, which  reported a threefold higher 

risk of emergency cesarean delivery in APH cases.17

Similarly, Another study emphasized APH as a key factor 

necessitating urgent surgical intervention.12 These 

results rea+rm the importance of preparedness for rapid 

operative delivery in hospitals managing placenta previa 

cases.

Maternal morbidity outcomes were somewhat di!erent 

from "ndings in larger international studies. Despite 

higher rates of anemia diagnoses, there was no 

signi"cant di!erence in hemoglobin levels post- 

discharge, transfusion volumes, or major morbidities 

such as hysterectomy, bladder injury, or ICU admission 

between groups. In contrast, a research documented 

markedly higher hysterectomy rates in APH cases.13 The 

lower severity observed in our study may re$ect e!ective 

local surgical practices, including conservative methods 

like uterine artery ligation and hemostatic suturing. 

However, consistent with global evidence, APH was 

associated with prolonged hospital stays, re$ecting the 

added healthcare burden.15

Neonatal outcomes were notably a!ected by APH. 

Deliveries occurred at earlier gestational ages, resulting 

in higher rates of prematurity and lower birth weights. 

These associations have been repeatedly con"rmed in 

prior studies.12,13,15 Additionally, we observed a greater 

frequency of malpresentations, especially breech, 

among neonates born to mothers with APH. This is 

consistent with a "ndings which described 

malpresentation as a frequent complication in bleeding 

previa.18 Despite the adverse outcomes in gestation and 

birth weight, Apgar scores at "ve minutes did not di!er 

signi"cantly, suggesting that timely neonatal 

intervention and supportive care may reduce immediate 

postnatal risks.

Conclusion

This study demonstrates that antepartum hemorrhage 

in placenta praevia substantially worsens both maternal 

and neonatal outcomes. Women with APH had higher 

rates of anemia, PROM, emergency cesarean delivery, 

prematurity, low birth weight, and malpresentation, 

underscoring the need for close antenatal monitoring 

and proactive delivery planning. A possible link between 

previous abortions and APH was also observed, 

warranting further research into reproductive history as 

a predictor of hemorrhagic risk. The di!erences in 

maternal morbidity compared with international reports 

may re$ect the e!ectiveness of conservative surgical and 

supportive measures in our setting. Future multicenter 

studies with larger sample sizes are recommended to 

validate these "ndings and provide clearer guidance for 

clinical management.
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Original Article

Pattern and Clinical Pro!le of Ocular Trauma at a 

Tertiary Eye Hospital in Bangladesh: A 

Prospective Observational Study

Tohura Sharmin1, Abir Bin Sajj2, Evan Akhter Adrita3, Ridwana Rahman4, Richmond Ronald Gomes5, 
Masudul Hasan6, Muhammad Moniruzzaman7

Abstract

Background: Ocular trauma is a leading cause of monocular vision loss and preventable blindness, particularly in 
developing nations. Globally, approximately 1.6 million people are blind due to ocular injuries, with younger, 
economically active populations bearing a disproportionate burden. 

Objectives: This study aims to analyze the epidemiological patterns, clinical characteristics, and visual outcomes of 
ocular trauma at a specialized tertiary eye hospital in Dhaka, Bangladesh.

Methods: This prospective observational study was conducted at the Vision Eye Institute and Hospital in Dhaka, from 
January 2024 to December 2026. A cohort of 207 participants (215 eyes) was analyzed. Clinical severity was classi!ed 
according to the Birmingham Eye Trauma Terminology System (BETTS). Visual outcomes were assessed using Snellen 
charts at presentation and three months post-intervention.

Results: The study population was predominantly male 168 (81.16%), with the 21–30 age group most a"ected 68 
(32.85%). Occupational accidents were the leading mode of injury 73 (35.27%), and the workplace was the most 
common site of trauma 61 (29.47%). Notably, 98.55% of patients reported not using protective eyewear at the time of 
injury. Open-globe injuries predominated 131 (63.29%), with corneal lacerations 51 (24.64%) and subconjunctival 
hemorrhages 47 (22.71%) as the primary !ndings. At presentation, 21 (9.77%) of eyes had "Good Vision" (6/12 or 
better), which improved to 57 (26.51%) at follow-up. Blindness rates decreased from 41 (19.07%) to 29 (13.49%) over 
the study period.

Conclusion: Ocular trauma in this setting involves severe mechanical injuries in young, productive males. The critical 
lack of acompliance with protective eyewear usage underscores an urgent need for the enforcement of occupational 
safety regulations and public health education. Specialized management signi!cantly improves vision, but the 
persistence of blindness highlights the necessity for early presentation and aggressive prevention strategies.

Keywords: Ocular Trauma; Open-Globe Injury; Visual Outcome; Occupational Safety; BETTS; Bangladesh.
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Introduction

Ocular trauma represents a signi!cant global public 
health concern, frequently leading to monocular vision 
loss and severe socioeconomic burdens.1 In developing 
countries, this issue is particularly pronounced, 
contributing substantially to preventable blindness and 
disability, especially in regions with limited access to 
specialized ophthalmic care.2,3 Worldwide, approximately 
1.6 million individuals are blinded annually by such 
injuries, with an additional 2.3 million experiencing 
bilateral low vision, disproportionately a"ecting younger, 
economically active populations.3,4,5 These patterns 
underscore the urgent need for comprehensive 
epidemiological studies to characterize region-speci!c 
injury pro!les and inform targeted prevention and 
treatment strategies.

In Bangladesh, a detailed investigation into the 
prevalence and patterns of ocular trauma is essential to 
formulate e"ective public health interventions. Although 
studies from various regions demonstrate that ocular 
injuries are a signi!cant cause of visual impairment- often 
necessitating specialized medical attention.6 A 
comprehensive understanding of speci!c clinical pro!les, 
etiological factors, and visual outcomes at tertiary care 
facilities remains underexplored.6,7,8,9 This study 
addresses this gap by prospectively analyzing patterns 
and clinical pro!les, o"ering detailed insights into injury 
mechanisms, demographics, and visual outcomes of 
ocular trauma patients presenting to a tertiary eye 
hospital in Dhaka, Bangladesh, thereby contributing 
crucial data to the literature.

Materials and Methods

The objective of this study is to analyze the 
epidemiological patterns, clinical characteristics, and 
visual outcomes of ocular trauma at a specialized tertiary 
eye hospital in Dhaka, Bangladesh.

Study Design and Setting

This prospective observational study was conducted at 
the Vision Eye Institute and Hospital, a tertiary eye 
hospital in Dhaka, Bangladesh, from January 2024 to 
December 2025.

Sample Size Calculation and Sampling Technique

The sample size was determined using the Kish and 
Leslie formula (10) for estimating a single population 
proportion: n = Z²pq / d²

where n is the required sample size, Z is the standard 
normal deviate at a 95% con!dence level, p is the 
estimated prevalence of ocular trauma (0.02, based on a 
2% prevalence reported in rural Bangladesh, q = 1 - p, 
and d is the margin of error.11 A 2% prevalence of ocular 

trauma in rural Bangladesh was used for sample size 
calculation because this study included patients from 
both rural and urban areas of Bangladesh, and because 
speci!c urban data were unavailable.

Substituting these values yielded a minimum sample 
size of 188. To account for potential data loss or follow-up 
attrition, an additional 10% was added, resulting in a 
!nal target of 207 participants recruited via purposive 
and consecutive sampling techniques.

Study Population

The study population comprised patients presenting to 
the Vision Eye Institute and Hospital with ocular trauma 
during the speci!ed study period.

Inclusion and Exclusion Criteria

Patients of all ages and both sexes presenting with acute 
ocular injury to one or both eyes were included, 
provided they gave informed consent and completed 
3-month follow-up after initial management. This also 
encompassed individuals referred from other medical 
facilities without prior primary care for their ocular 
trauma.12 Patients with pre-existing ocular conditions 
that could confound the assessment of trauma-induced 
visual impairment, or those unwilling to participate, were 
excluded.

Data Collection and Management

Data collection for this study used a standardized, 
pre-tested pro forma to capture demographic, clinical, 
and injury-related variables systematically. Following 
recruitment, detailed histories were obtained from all 
207 participants. Informed written consent was obtained 
from adult participants, and assent was obtained from 
the legal guardians of pediatric patients.

Detailed histories documented each patient's socio- 
demographic pro!le, including age, gender, residence, 
religion, and occupation. Socioeconomic status was 
categorized into three groups based on monthly 
household income in Bangladeshi Taka (BDT), following 
the classi!cation proposed for Bangladesh.13

·   Low Income: <12,500 BDT

·   Middle Income: 12,500–21,500 BDT

·  High Income: >21,500 BDT

The mode of injury, mechanism of trauma, type of 
injuring object, and duration from trauma to hospital 
presentation were also recorded.

A comprehensive ophthalmic and systemic examination 
was conducted to assess ocular tissue involvement and 
any associated bodily injuries.

· Anterior Segment: Evaluated using slit-lamp 
biomicroscopy to check corneal and scleral integrity.
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· Pupillary Evaluation: Performed via torchlight 

examination to assess pupillary re&ex and detect 

relative a"erent pupillary defect.

· Posterior Segment: Assessed using direct and 

indirect fundoscopy where clinically feasible.

· Ancillary Investigations: Included B-scan ultrasono- 

graphy as needed to aid diagnosis and surgical 

planning.

 Ocular trauma cases were classi!ed according to the 

Birmingham Eye Trauma Terminology System.4

Mechanical injuries were subdivided into:

· Closed Globe Injury (CGI): Injury to the eye wall 

without a full-thickness wound.

· Open Globe Injury (OGI): Full-thickness wound of 

the eye wall, further categorized as rupture, 

penetrating injury, intraocular foreign body, or 

perforating injury.

The initial management for each eye—whether surgical, 

medical, or observation-only—was recorded. Patients 

underwent a minimum three-month follow-up to 

evaluate !nal visual outcomes. Visual acuity (VA) was 

measured using Snellen charts at presentation and 

follow-up, and graded as.14

· Good Vision: VA 6/12 or better

· Visual Impairment: VA from 6/18 to 6/60

· Blindness: VA worse than 6/60

Statistical Analysis

All collected data were entered into a Microsoft Excel 

spreadsheet, and statistical analyses were performed 

using SPSS software (IBM SPSS Statistics for Windows, 

Version 26.0. Armonk, NY: IBM Corp.). Descriptive 

statistics, including frequencies and percentages, were 

employed to characterize the demographic and clinical 

pro!les of the study population.15

Ethical Approval

The study was approved by the Institutional Review 

Board of Vision Eye Institute and Hospital (Reference: 

VEIH/IRB/ 2023/12-003) before its initiation. All 

participants provided written informed consent before 

data collection, aligning with ethical research practices.

Results

Demographic and Socioeconomic Pro!le

A total of 207 participants (215 eyes) were analyzed. The 

cohort was predominantly male 168 (81.16%), and the 

most frequently a"ected age group was 21–30 years 68 

(32.85%). Residents of urban areas comprised 124 

(59.90%) of the sample. In terms of occupation, industrial 

workers 54 (27.54%) and farmers 34 (16.43%) were the 

most a"ected groups. Regarding socioeconomic status, 109 

(52.66%) of patients belonged to the middle-income group.

Table 1:  Demographic and Socioeconomic Pro!le

  Variables Number (%)

  Age groups (in years)

 0 -10 26 (12.56)

 11 - 20 29 (14.01)

 21 - 30 68 (32.85)

 31 - 40 35 (16.91)

 41 - 50 19 (9.18)

 51 - 60 23 (11.11)

 61 - 70 5 (2.42)

 71 - 80 1 (0.48)

 >80 1 (0.48)

  Gender

 Male  168 (81.16)

 Female 39 (18.84)

  Residence

 Urban 124 (59.90)

 Rural 83 (40.10)

  Religion

 Islam 189 (91.30)

 Hindu 14 (6.76)

 Christian 1 (0.48)

 Buddhism 2 (0.97)

 Others 1 (0.48)

  Occupation

 Student 29 (14.01)

 Farmer 34 (16.43)

 Laborer 31 (14.98)

 Industrial worker 57 (27.54)

 Doctor 3 (1.45)

 Homemaker 17 (8.21)

 Driver 14 (6.76)

 Shopkeeper 9 (4.35)

 Teacher 2 (0.97)

 Police and armed forces personal 3 (1.45)

 Businessman 2 (0.42)

 Others 3 (1.45)

   Socio-economic condition 

 Low 52 (25.12)

 Middle 109 (52.66)

 High 46 (22.22)
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The majority of patients belonged to the 21–30 years 

age group 68 (32.85%), followed by 31–40 years 31 

(16.91%), and 11–20 years 29 (14.01%). Very few cases 

were observed in older age groups above 70 years 1 

(0.48% each).

Most patients were male 168 (81.16%), while females 

accounted for 39 (18.84%) of participants. 

The residential distribution of the patients. A higher 

proportion of patients were from urban areas 124 

(59.90%) compared to rural areas 83 (40.10%).

The majority of participants were Muslim 189 (91.30%), 

followed by Hindu 14 (6.76%), while very small 

proportions belonged to Christianity, Buddhism, and 

other religions.

The occupational distribution of the patients. Industrial 

workers constituted the largest group 57 (27.54%), 

followed by farmers 34 (16.43%), laborers 31 (14.98%), 

and students 29 (14.01%).

More than half of the participants belonged to the 

middle-income group 109 (52.66%), followed by the 

low-income group 52 (25.12%) and high-income group 

46 (22.22%).

Clinical Characteristics of Ocular Trauma

The right eye was involved in 117 (56.52%) of cases, 

while bilateral involvement was rare 8 (3.86%). The 

workplace was the most common site of injury 61 

(29.47%), with occupational accidents 73 (35.27%) and 

homicidal assaults 36 (17.39%) being the primary 

modes of trauma. Sharp objects 86 (41.55%) and blunt 

objects 84 (40.58%) were responsible for nearly equal 

proportions of injuries. Notably, 204 (98.55%) of 

patients were not using eye protection at the time of 

trauma.

According to the BETTS classi!cation, open-globe 

injuries predominated 131 (63.29%). Common clinical 

!ndings included corneal lacerations 51 (24.64%), 

subconjunctival hemorrhages 47 (22.71%), and corneal 

foreign bodies 36 (18.36%).

Table 2: Clinical Characteristics of Ocular Trauma

Variables  Number (%)

Eye involved

 Right  117 (56.52)

 Left  82 (39.61)

 Both  8 (3.86)

Mode of injury

     Accidental Road Tra'c Accident (RTA) 28 (13.53)

  Chemical Exposure 18 (8.70)

  Sport 33 (15.94)

  Occupational 73 (35.27)

  Electrical 2 (0.97)

  Domestic 17 (8.21)

     Homicidal (assault) 36 (17.39)
Type of object causing injury

Objects

 Sharp  86 (41.55)

 Blunt  84 (40.58)

 Projectile  19 (9.18)

 Chemical  18 (8.70)

Type of injury

 Open globe 131 (63.29)

 Close globe 85 (41.06)

Place of sustaining trauma

 Home   34 (16.43)

 Work place 61 (29.47)

 School  16 (7.73)

 Road  32 (15.46)

 Playground 21 (10.14)

 Industry  34 (16.43)

 Outdoor  4 (1.93)

 Hospital 2 (0.97)

 Not documented 3 (1.45)
Time of injury

 12 am – 4 am 2 (0.97)

 4 am – 8 am 2 (0.97)

 8 am – 12 pm 70 (33.82)

 12 pm – 4 pm 53 (25.60)

 4 pm – 8 pm 42 (20.29)

 8 pm – 12 pm 38 (18.36)

Time taken to reach the hospital

Duration
 0 – 6 hours 54 (26.09)

 >6 hours – 12 hours 67 (32.37)

 >12 hours – 24 hours 43 (20.77)

 >1 day – 3 days 23 (11.11)

 >3 days – 7 days 12 (5.80)

 >1 week – 1 month 7 (3.38)

 >1 month 1 (0.48)
Eye protective wear

 Yes  3 (1.45)

 No  204 (98.55)
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The right eye was more frequently a"ected 117 (56.52%) than 

the left 82 (39.61%), and bilateral involvement was 

observed in 8 (3.86%) of cases. Occupational injuries were 

the most common cause 73 (35.27%), followed by 

homicidal assault 36 (17.39%), sports-related injuries 33 

(15.94%), and road tra'c accidents 28 (13.53%).Sharp 

objects were responsible for the largest proportion of 

injuries 86 (41.55%), closely followed by blunt objects 84 

(40.58%). Open globe injuries accounted for the majority 

of cases 131 (63.29%), whereas closed globe injuries 

constituted 85 (41.06%).The workplace was the most 

common site of injury 61 (29.47%), followed by home 34 

(16.43%), industry 34 (16.43%), and road 32 (15.46%). Most 

injuries occurred during the daytime, particularly between 

8 am and 12 pm 70 (33.82%) and 12 pm and 4 pm 53 

(25.60%). The largest proportion of patients presented 

within 6–12 hours 67 (32.37%), followed by within 0–6 

hours 54 (26.09%). The largest proportion of patients 

presented within 6–12 hours 67 (32.37%), followed by 

within 0–6 hours 54 (26.09%). Only 3 (1.45%) of patients 

reported using eye protective devices at the time of injury, 

whereas 204 (98.55%) did not use any protective eyewear.

Table 3: Tissue Involved

Tissue involved Complications or !ndings Number (%)
Anterior Segments

Lids and adnexa Lid laceration 31 (14.98)
Eyebrow laceration 7 (3.38)
Canalicular injury 8 (3.86)

Conjunctiva Laceration 27 (13.04)
Sub-conjunctival haemorrhage 47 (22.71)

Sclera Foreign body 11 (5.31)
laceration 38 (18.36)
Perforation 13 (6.28)

Cornea Abrasion 30 (14.49)
Laceration 51 (24.64)
Perforation 19 (9.18)
Foreign body 38 (18.36)
Oedema 10 (4.83)

Anterior chamber Hyphema 33 (15.94)
Traumatic uveitis 6 (2.90)
Foreign body 4 (1.93)

Secondary glaucoma 2 (0.97)
Iris Prolapse 28 (13.53)

Iridodialysis 5 (2.42)
Traumatic Mydriasis 9 (4.35)

Lens Traumatic cataract 25 (12.08)
Capsule rupture 7 (3.38)
Subluxation 7 (3.38)
Aphakia (dropped lens) 5 (2.42)
Decentered IOL 3 (1.45)

Posterior segment 
Vitreous Hemorrhage 21 (10.14)

Prolapse 10 (4.83)

Retina Detachment 11 (5.31)
tear 2 (0.97)
Dialysis 1 (0.48)
Fibrosis 1 (0.48)
Intraretinal haemorrhage 8 (3.86)
Macular hole 2 (0.97)
Commotion retinae 6 (2.90)

Choroid Rupture 5 (2.42)
Prolapse 13 (6.28)
Detachment 1 (0.48)

Optic nerve Traumatic optic neuropathy 3 (1.45)
Others Intraocular foreign body 6 (2.90)

 Endophthalmitis  2 (0.97)
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Table 3 presents the distribution of ocular tissue 

involvement and complications. Corneal laceration 51 

(24.64%), subconjunctival hemorrhage 47 (22.71%), 

scleral laceration 38 (18.36%), and corneal foreign body 

38 (18.36%) were among the most commonly observed 

!ndings.

Table 4: Associated Injury

  Associated with other Injuries Number (%)

  Yes 24 (11.59)

  No 183 (88.41)

Table 4 shows the presence of associated systemic or 

bodily injuries. Most patients 183 (88.41%) had no 

associated injuries, while 24 (11.59%) had additional 

injuries.

Management and Visual Outcomes

Surgical intervention was required for 158 (73.49%) of 

the eyes. At presentation, only 21 (9.77%) of eyes had 

good vision (6/12 or better), while 41 (19.07%) were 

classi!ed as blind. Following management, at the 

three-month follow-up, the proportion of eyes with 

good vision improved to 57 (26.51%), and the rate of 

blindness decreased to 29 (13.49%).

Table 5: Visual Acuity at Presentation

Grade of Visual Acuity Number (%)

Good Vision (³6/12) 21 (9.77)

Visual Impairment (6/18 – 6/60) 149 (69.30)

Blindness (<6/60 – No PL) 41 (19.07)

Could not be assessed 4 (1.86)

Table 5 illustrates the visual acuity at presentation. The 

majority of eyes had visual impairment 149 (69.30%), 

while blindness was present in 41 (19.07%) and good 

vision in only 21 (9.77%) of eyes.

Table 6: Initial Management

Initial Management Number (%)

Surgical 158 (73.49)

Medical 55 (25.58)

Observation 2 (0.93)

Table 6 presents the initial management of ocular 

trauma. Surgical management was required in the 

majority of eyes 158 (73.49%), while medical treatment 

was provided in 55 (25.58%) of cases.

Table 7: Final Visual Outcome After 3 Months

Grade of Visual Acuity Number (%)

Good Vision (≥6/12) 57 (26.51)

Visual Impairment (6/18 – 6/60) 125 (58.14)

Blindness (<6/60 – No PL) 29 (13.49)

Could not be assessed 4 (1.86)

Table 7 shows the !nal visual outcome after 3 months. 

Visual impairment remained the most common outcome 

125 (58.14%), while good vision improved to 57 (26.51%) 

and blindness was observed in 29 (13.49%) of eyes.

Discussion

The !ndings of this study provide critical insights into the 

epidemiological characteristics, clinical pro!les, and 

visual outcomes of ocular trauma in a tertiary care 

setting in Bangladesh. By analyzing 207 participants (215 

eyes), this research elucidates prevailing injury patterns 

and risk factors, o"ering a robust foundation for targeted 

preventive strategies and public health interventions.3

The overwhelming male predominance observed in our 

cohort (81.16%) aligns with global and regional trends, 

where men are disproportionately exposed to 

occupational hazards and high-risk outdoor activities.4,7

Our results closely mirror !ndings from a rural hospital in 

Central India  (81.5% male) and a tertiary center in India 

(80.5% ) male.4,8 Furthermore, the high concentration of 

injuries in the 21–30 age group 68 (32.85%) underscores 

the vulnerability of the most economically productive 

segment of society. This demographic trend is a 

recurring theme in South Asian ocular trauma literature, 

emphasizing the signi!cant socioeconomic burden 

resulting from productivity loss in young adults.3,4,16

The workplace emerged as the primary site of injury in 61 

(29.47%) of cases, a !gure comparable to the 26.3% 

reported in Indian clinical pro!les.4 While this is slightly 

lower than the 34.5% reported in Singapore, the 

disparity likely re&ects di"erences in industrial safety 

enforcement and urban-industrial density.17 A critical 

and alarming !nding in this study was that 98.55% of 

patients were not using protective eyewear at the time of 

injury. This pervasive non-compliance is consistent with 

existing literature, where rates of non-use in high-risk 

occupations often exceed 95% and directly contributes 

to the high burden of severe preventable injuries 

observed in our cohort.17,18 Such data highlight a 

signi!cant failure in occupational health education and 

necessitate urgent intervention in both industrial and 

agricultural sectors.11

In this study, open-globe injuries accounted for 131 

(63.29%) of cases—a rate signi!cantly higher than the 
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41.5% reported in Pakistan and 45.3% in rural India.7,8

This higher prevalence likely re&ects the nature of our 

tertiary center as a referral hub for the most complex 

mechanical traumas that exceed the management 

capabilities of primary facilities. The data also reveal a 

high frequency of anterior segment involvement, 

particularly corneal lacerations 51 (24.64%) and 

subconjunctival hemorrhages 47 (22.71%). These 

!ndings align with regional research in Nepal and India, 

which identi!es the anterior segment as the primary site 

of trauma and emphasizes the critical necessity of timely 

surgical intervention to mitigate adverse outcomes.16,19

The visual prognosis following ocular trauma is heavily 

in&uenced by the mechanism of injury and the initial 

visual acuity.1,20 Our study observed a signi!cant 

post-intervention improvement, with "Good Vision" 

(6/12 or better) increasing from 21 (9.77%) at 

presentation to 57 (26.51%) at the three-month 

follow-up. This trend supports the e'cacy of current 

surgical and medical protocols in achieving meaningful 

visual recovery in a subset of patients.2,4,14 However, the 

persistence of blindness in 29 (13.49%) of eyes—despite 

a reduction from the initial 41 (19.07%) underscores the 

devastating potential of severe mechanical trauma, 

especially in cases involving the posterior segment or 

globe rupture.20,21

The high prevalence of visual impairment and poor 

initial vision at presentation highlights the urgency of 

public health initiatives. Delayed presentation remains a 

signi!cant hurdle; while early presentation is 

consistently linked to better outcomes.22 Delays are 

often driven by geographical distance, economic 

constraints, and a lack of awareness regarding the 

severity of ocular symptoms.23,24 In resource-limited 

settings, these barriers are compounded by limited 

access to comprehensive follow-up care.23

Future research should investigate the socioeconomic 

and cultural determinants in&uencing injury incidence 

and treatment adherence. Furthermore, the disparities in 

outcomes across di"erent age groups warrant 

exploration to tailor age-speci!c interventions.7 To 

address these challenges, we advocate for community- 

based educational campaigns that emphasize the 

importance of protective eyewear and the need for 

prompt consultation, even for seemingly minor injuries, 

to prevent permanent disability.1,16,25 Such measures are 

vital for enhancing the overall e"ectiveness of 

ophthalmic care and reducing the burden of preventable 

blindness in traditionally "safe" environments, such as 

the home or small-scale workplaces.9,26

Limitations

While providing valuable clinical insights, this study has 

several limitations:

· Referral bias: As a single-center study at a tertiary 

hospital, our !ndings are skewed toward severe 

mechanical trauma—such as the high rate of 

open-globe injuries—and may not re&ect patterns 

in primary or secondary care settings.

· Follow-up duration: The three-month follow-up is 

adequate for primary surgical recovery but 

insu'cient to capture late-onset complications, 

such as traumatic glaucoma or secondary retinal 

detachment.

· Recall bias: Relying on patient or guardian recall for 

injury mechanisms and timing risks inaccuracies in 

the reported interval between trauma and 

presentation.

· Geographic constraints: With a primarily urban 

population, the !ndings may not capture rural 

Bangladesh's distinct agricultural trauma patterns or 

systemic care barriers.

· Limited scope of behavioral data: Although 

socioeconomic status was assessed via income, 

other factors-such as health literacy or pre- 

presentation use of traditional medicine-were not 

comprehensively analyzed.

Conclusion

This observational study examined the epidemiology and 

clinical outcomes of ocular trauma at a tertiary eye hospital 

in Bangladesh and found that injuries predominantly 

a"ected young, economically active males, with 

workplace-related accidents being the most common. The 

high frequency of open-globe injuries and the low use of 

protective eyewear highlight the largely preventable nature 

of these events. Although most patients required surgical 

intervention, specialized care resulted in signi!cant visual 

improvement. Given the substantial socioeconomic 

burden, stronger occupational safety measures, greater 

promotion of protective eyewear, public awareness 

regarding timely eye care, and the establishment of a 

national ocular trauma registry are essential to reduce 

ocular morbidity and its broader impact.

Acknowledgements:

The authors gratefully acknowledge Vision Eye Institute 

and Hospital, Dhaka, Bangladesh, for providing the 

surgical facilities and infrastructure essential to this study. 

Sincere appreciation is extended to the hospital 

administration, nursing sta", and technical teams for 

their unwavering support and cooperation throughout 

the research process.  The authors also thank the patients 



The Journal of Ad-din Women's Medical College Volume 14,  Number 1,  January 2026

17

who participated in this study for their trust and 

willingness to contribute to advancing ophthalmic and 

public health knowledge.

References

1. Ababneh LT, Mohidat H, Abdelnabi H, Kana’an MF, 

Tashtush NA, El-Mulki OS, Aleshawi AJ. Hospital- 

based ocular trauma: factors, treatment, and impact 

outcome. Clinical Ophthalmology. 2019; 2119-2126.

2. Abdeljawad E, Elzalitni N. Visual Outcome following 

Blunt Ocular Trauma among Patients attended 

Tobruk Medical Center. AlQalam Journal of Medical 

and Applied Sciences. 2024; 341-348.

3. Vitamin D. O'cial Organ of Bangladesh Medical 

Association. Bangladesh Med J. 2022; 51(1): 1-63.

4. Sahu SK, Radhakrishnan RV, Mohanty CR, Parija S, 

Palanisamy S, Mishra P, Sadangi D. Pattern and 

clinical pro!le of patients with ocular trauma 

presenting to the emergency department of a 

teaching hospital in India: A prospective 

observational study. Turkish journal of emergency 

medicine. 2024; 24(2): 90-96.

5. Hoskin AK, Sheng SN, Blanch RJ, Giridhar A, Pauly M, 

Shah M, Sen A, Irawati Y, Pradhan E, Romero J, 

Agarwal M. Geographical di"erences in ophthalmic 

trauma outcomes and risk factors: the International 

Globe and Adnexal Trauma Epidemiological Eye 

Study (IGATES). Eye. 2025; 39(8): 1532-1539.

6. Hossain MM, ul Huda MM, Khaleque SA. Pattern of 

Ocular Injuries in a District Hospital of Bangladesh. 

Medicine Today. 2024; 36(1): 23-25.

7. Iqbal U, Malik IQ, Iqbal H. Epidemiology of ocular 

trauma in a tertiary hospital setting. Pakistan Journal 

of Ophthalmology. 2019; 35(1): 47-54.

8. Wagh V, Tidake P. Clinical study and pro!le of ocular 

trauma: !ndings from a rural hospital in central 

India. Cureus. 2022; 14(7): 2-10.

9. Hasan MM, Chowdhury IH, Hamid SAT, Alamgir HM, 

Rahman F. Epidemiology of Occupational and 

Non-Occupational Eye Injuries: Cases Treated in Four 

Eye Hospitals in Bangladesh. 2023; 5(2): 885-898.  

10. Sachedina S, Mauki C, Mafwiri M, Mhina C, 

Mosenene S. Pro!le of Ocular Trauma among 

Patients attending A Regional Referral Hospital in 

Tanzania. Tanzania Medical Journal. 2023; 34(1): 

46-57.  

11. Khan AK. Ocular injury: Prevalence in di"erent rural 

population of Bangladesh. Bangladesh Medical 

Research Council Bulletin. 2013; 39(3): 130-138.

12. Rana A, Kumar J, Goynka Y. Clinical Study And Pro!le 

Of Ocular Trauma: Findings From A Tertiary Care 

Centre From Northern India. International Journal of 

Advanced Research [Internet]. 2025; 13(6): 1211- 

1220. 

13. Fidah MF, Efa SS, Khan MA. Who belongs to the 

middle class? Identifying them using monthly family 

income: 2024; 1-10.

14. Krishnappa K, Jayakumar S, Meghana CR, Laxman 

BH. Clinical pro!le, visual outcome and complications

after cataract surgery in patients with lens induced 

glaucoma. Indian Journal of Clinical and Experimental 

Ophthalmology. 2020; 4(4): 511-514.

15. Jac-Okereke CC, Jac-Okereke CA, Ezegwui IR, Umeh 

RE. Current pattern of ocular trauma as seen in 

tertiary institutions in south-eastern Nigeria. BMC 

ophthalmology. 2021; 21(1): 420-430.

16. Bhaskar DA, Gupta RK. Clinical Pro!le of Ocular 

Trauma at a Tertiary Care Hospital. Ophthalmology 

Research: An International Journal. 2024; 19(4) : 

9710-9734.

17. Woo JH, Sundar G. Eye injuries in Singapore--don't 

risk it. Do more. A prospective study. Annals of the 

Academy of Medicine, Singapore. 2006; 35(10): 

706-718.

18. Kyriakaki ED, Symvoulakis EK, Chlouverakis G, 

Detorakis ET. Causes, occupational risk and socio- 

economic determinants of eye injuries: a literature 

review. Medicine and pharmacy reports. 2021; 94(2): 

131-140.

19. Tuladhar S, Dhakal S, Poudel S, Poudel B. Pro!le of 

ocular trauma in a tertiary centre in Western Nepal. 

Journal of Gandaki Medical College-Nepal. 2017; 

10(2): 6-10.

20. Cillino S, Casuccio A, Di Pace F, Pillitteri F, Cillino G. A 

!ve-year retrospective study of the epidemiological 

characteristics and visual outcomes of patients 

hospitalized for ocular trauma in a Mediterranean 

area. BMC ophthalmology. 2008; 8(1): 6-11.

21. Kıvanç SA, Akova B. Prognostic factors for traumatic 

visual impairment and blindness in special groups. 

Clinical and Experimental Ocular Trauma and 

Infection. 2019; 1(1): 15-24.



The Journal of Ad-din Women's Medical College Volume 14,  Number 1,  January 2026

18

22. Maiya AS, Dharmesh AM, Jayaram R. Clinical pro!le 

of ocular blunt trauma in a rural hospital. Journal of 

Clinical Ophthalmology and Research. 2018; 6(1): 

3-7.

23. Pelletier J, Reagan K, McLeod S, Kronk N, Dickson K, 

Ohman K, Santos M. Epidemiology of ocular trauma 

in limited-resource settings: a narrative review. 

Frontiers in medicine. 2025; 12: 1585527.

24. Widjaja SA, Hiratsuka Y, Ono K, Yustiarini I, Nurwasis 

N, Murakami A. Ocular trauma trends in indonesia: 

Poor initial uncorrected visual acuity associated with 

mechanism of injury. Open Access Macedonian 

Journal of Medical Sciences. 2021; 9(B): 903-908.

25. Kyei S, Kwarteng MA, Asare FA, Jemitara M, Mtuwa 

CN. Ocular trauma among patients attending a 

tertiary teaching hospital in Zimbabwe. PLoS One. 

2023; 18(10): e0292392.

26. Singh K, Mutreja A, Bhattacharyya M, Dangda S. 

Epidemiology and Implications of ocular trauma 

admitted to a tertiary care hospital in North India. US 

Ophthalmic Rev. 2017; 15(1): 16-25.



The Journal of Ad-din Women's Medical College Volume 14,  Number 1,  January 2026

19

Original Article

Association between Non-Reactive 

Cardiotocography and Increasing Caesarean 

Section Rates: Impact on Neonatal Outcomes
Rahima Khatun1, Sabiha Sultana2, Nilufar Jahan3, Banika Biswas4, Sharmin Mostofa5

Abstract

Background: The global increase in caesarean section (CS) rates has become a major public health concern, with 

non-reactive cardiotocography (CTG) frequently identi!ed as a common indication. CTG is widely used for intrapartum 

fetal monitoring to assess fetal well-being; however, abnormal !ndings often lead to surgical intervention despite an 

inconsistent association with adverse neonatal outcomes.

Objective: This study aimed to evaluate the rising rate of caesarean sections performed due to non-reactive CTG and 

to determine the correlation between non-reactive CTG !ndings and neonatal outcomes.

Methodology: This prospective observational study was conducted in the department of Gynaecology and 

Obstetrics at Ad-din Women’s Medical College and Hospital from May 2023 to October 2023, which included pregnant 

women who underwent caesarean section for non-reactive CTG. Neonatal outcomes were assessed using APGAR 

scores, NICU admission, and other clinical indicators to determine whether non-reactive CTG reliably predicts poor 

neonatal outcomes or contributes to potentially avoidable caesarean deliveries.

Results: Among 6,709 caesarean sections performed during the study period, 334 cases (4.98%) were due to 

non-reactive CTG. The mean maternal age was 25.7 ± 4.84 years and mean gestational age was 37.4 ± 2 weeks. CTG 

was performed antepartum in 58.7% and intrapartum in 41.3% of patients. Loss of variability was the most common 

abnormality (45.5%). Meconium-stained liquor and cord around the neck were observed in 21% and 28.4% of cases, 

respectively. Most newborns (78.1%) had APGAR scores >7, while 20.4% required NICU admission and neonatal 

mortality was 4.8%.

Conclusion: Non-reactive CTG was associated with relatively favorable neonatal outcomes in most cases, suggesting 

possible overuse of caesarean delivery based solely on CTG !ndings.

Keywords:  Non-reactive CTG; Caesarean section; APGAR score.

Introduction

Cardiotocography (CTG) uses an ultrasound transducer 

on the mother's abdomen to continuously record the 

fetal heart rate. CTG is widely used to evaluate fetal 

health, especially in pregnancies when there is a higher 

chance of complications.1 To identify prenatal hypoxia, 

cardiotocography (CTG) displays fetal heart activity and 

uterine contractions graphically.2, 3, 4 In most hospitals in 
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a#uent nations, it is the most widely utilized test for 

antepartum and intrapartum fetal surveillance.5

When a fetus's blood $ow or oxygen exchange is 

disrupted prior to, during, or soon after birth, it can result 

in perinatal asphyxia. Due to reduced blood $ow and 

oxygen to a fetus or child during the peripartum period, 

perinatal hypoxia can cause severe systemic and 

neurologic consequences.6 CTG can begin as early as 

week 28 of pregnancy. Nonetheless, the majority of 

medical professionals recommend doing it after the 

32nd week. It is speci!cally used to track high-risk 

pregnancies brought on by diabetes, high blood 

pressure, and women who have had many infertility 

tests.7 The primary indicator of fetal distress during labor 

is abnormalities in cardiotocography, which could result 

in a marked rise in the rate of cesarean sections.8 The 

WHO reports that the rate of cesarean sections is 15%.9

According to several studies, the rate of cesarean 

sections due to fetal distress monitored by CTG ranges 

from 9.6% to 19%.8,10

Interpretation of CTG tracing requires both qualitative 

and quantitative descriptions of several factors. This is 

commonly summarized using the acronym DR C 

BRAVADO: 

· DR: De!ne Risk

· C: Contractions (uterine activity)

· BRA: Baseline fetal heart rate (FHR)

· V: Baseline FHR variability

· A: Presence of accelerations

· D: Periodic or episodic deceleration

· O: Changes or trends of FHR patterns over time.11

CTG patterns are categorized as either normal 

(reassuring), suspicious (non-reassuring), or pathological 

(abnormal) according to National Institute for Health and 

Care Excellence (NICE) guidelines. If any one of the four 

criteria are missing, the pattern will be suspicious; if two 

or more aspects are missing, the trace will be 

pathological.12 Over the past ten years, a number of 

interventions and supplementary modalities have been 

developed to maximize the utilization of continuous 

monitoring modalities and lower the high false positive 

rate. Fetal scalp stimulation (FSS), combined 

cardiotocographic-electrocardiographic monitoring, 

computer processing of fetal monitoring signals, and 

fetal blood sample (FBS) for pH and lactate measures are 

some of the currently available modalities.13 The 

purpose of this study is to determine the caesarean 

section rate and neonatal outcome in women 

undergoing caesarean section due to nonreactive CTG.

Materials and Methods

A prospective observational study was carried out in the 

Department of Gynecology and Obstetrics at Ad-din 

Women’s Medical College Hospital from May to October 

2023. Ethical approval was obtained from the 

institutional review committee prior to the 

commencement of the study. The study included 334 

pregnant women with a gestational age of 34 weeks or 

more, who were admitted through both the outpatient 

and emergency departments of Ad-din Women’s 

Medical College Hospital, Dhaka. Informed consent was 

obtained from all participants prior to enrollment.

A detailed clinical examination of the patient was done. 

A systematic review was also done to see any 

comorbidities. All patients underwent for base line like 

CBC and speci!c investigations, especially Ultrasono- 

graphy of pregnancy pro!le.

Inclusion Criteria:

· Pregnant women with a gestational age of 34 weeks 

or more presenting with non-reactive cardiotocography

· Cephalic presentation of fetus

· Singleton pregnancy

Exclusion Criteria:

· Gestational age <34 weeks

· History of previous cesarean section

· Presence of any other obstetrical indication for 

cesarean delivery

· Fetus with congenital anomalies

· Multiple gestation

· Severe antepartum hemorrhage 

Based on FIGO criteria, CTG was de!ned as non-reactive 

when fetal tachycardia > 150 bpm, fetal bradycardia < 110 

bpm, reduced or absent beat-to-beat variability, late 

deceleration, and extreme variable deceleration.14 All 

enrolled participants were observed and followed until 

delivery. Data were collected using a structured 

questionnaire, including demographic characteristics and 

clinical outcomes such as maternal age, parity, gestational 

age, neonatal APGAR scores at one and !ve minutes, birth 

weight, color of amniotic $uid, neonatal death, and the 

need for neonatal intensive care unit (NICU) admission. 

Quantitative variables were summarized as mean ± 

standard deviation (SD), while qualitative variables were 

presented as frequencies and percentages.
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The majority of patients, 178 (53.3%), were delivered 

between 37 and 39 weeks of gestation.  Additionally, 111 

(33.2%) delivered between 34 and 36 weeks, while 45 

(13.5%) delivered between 40 and 42 weeks.

Table 3: Distribution of Patients by Abnormal CTGF !nding               

Abnormal CTG pattern
No. of the 

 patients (%)

Deceleration  27 (8)

Non-reactive (absent of accelerations) 52 (15.6)

loss of variability 152 (45.5)

Sinusoidal pattern 8 (2.4)

Tachycardia 60 (18)

Bradycardia 35 (10.5) 

In this study, 334 patients exhibited abnormal CTG 

patterns. The most common abnormality was loss of 

variability 152 (45.5%), followed by a non-reactive 

pattern (absent accelerations) in 52 (15.6%) and fetal 

tachycardia in 60 (18%). A smaller proportion showed 

bradycardia, decelerations, or a sinusoidal pattern.

Table 4: Per-operative Findings

Per-operative !nding No. of the patients (%)

Meconium stain liquor 70 (21)

Scanty liquor 92 (27.5)

Cord around the neck of the baby 95 (28.4)

Liquor normal in amount and colour 77 (23.1)

In this study, per-operative !ndings revealed meconium- 

stained liquor in 70 cases (21%), scanty amniotic $uid in 

92 cases (27.5%), and umbilical cord around the neck in 

95 cases (28.4%).

Figure 1: Gestational age distribution  Figure 2: APGAR score

Results

The study was conducted on 334 patients at Ad-din 

Women’s Medical College and Hospital. During the study 

period, a total of 6,709 cesarean sections were 

performed, with 4.98 (5%) attributed to non-reactive 

cardiotocography (CTG). Maternal age ranged from 20 to 

39 years, with a mean ± standard deviation (SD) of 25.7 ± 

4.84 years. Gestational age at delivery varied between 34 

and 42 weeks, with a mean ± SD of 37.4 ± 2 weeks.

Table 1: Demographic Variables of Study Subjects 

Age of the patients No. of the patients (%)

20-24 years 187 (55.9)

25-29 years 75 (22.5)

30-34 years 46 (13.8)

35-39 years 26 (7.8)

Parity

Primigravida 245 (73.4)

Multi Para 79 (23.7)

Grand Multi Para 10 (3)

The majority of patients, 187 (55.9%), were in the 20–24 

years age group. Regarding parity,245 (73.4%) were 

primigravida, 79 (23.7%) were multiparous, and 10 (3%) 

were grand multiparous.

Table 2: Distribution of Study Patients by Timing of CTG           

Timing of CTG No. of the patients (%)

Ante-partum 196 (58.7)

Intra-partum 138 (41.3)

In this study, cardiotocography (CTG) was performed 

ante-partum in 58.7% of patients and intra-partum in 

41.3%, with the majority undergoing monitoring before 

labor to assess fetal well-being.

34-36 wks

37-39 wks

40-42 wks

Gestational age

13.5 33.20

53.3

Apgar score >7 Apgar score <7

%

100

80

60

40 78.1%

21.9%
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Based on the study, a satisfactory Apgar score (greater 

than 7) was observed in 261 babies (78.1%), while an 

Apgar score of less than 7 was found in 73 babies 

(21.9%).

In this study, neonatal birth weight was >2–2.5 kg in 86 

babies (25.8%), >2.5–3 kg in 128 babies (38.3%), and >3 

kg in 80 babies (24%).

Table 5: Neonatal Outcome

  Neonatal outcome No. of the Babies (%)

  Immediate resuscitation  78 (23.4)
  needed

  NICU admission 68 (20.4)

  Neonatal death 16 (4.8)

Among 334 babies, 78 babies (23.4%) needed Immediate 

resuscitation, 68 babies (20.4%) required NICU admission 

and neonatal death occurred in 16 babies (4.8%).
Figure 3: Birth weight of the neonate 

Table 6:  Evaluation of Neonatal Death in Di&erent Cases (Medical Audit)

Sl no Ges. age  Maternal risk factors CTG (non-reactive) Cause of death

1 40+ wks Uncontrolled DM Reduced Beat to variability Birth wt 4kg

    Birth Asphyxia

2 38+ DM with HTN with Hypothyroidism Deceleration Birth wt 2.7kg

    Birth Asphyxia

3 34 PROM, Oligohydramnios, IUGR Deceleration Birth wt 1kg, SGA  with prematurity

   Tachycardia  

4 36 HTN, Oligohydramnios, IUGR Reduced Beat to variability Birth wt 1.6kg,  SGA Birth Asphyxia

5 34 HTN, Oligohydramnios, IUGR Deceleration Birth wt 1kg, SGA with prematurity, 

   Tachycardia  Birth Asphyxia

6 35+ Severe Pre-eclampsia Deceleration Birth wt 1.9kg

   Bradicardia Birth Asphyxia

7 38 DM with HTN with Hypothyroidism Reduced Beat to variability Birth wt 4.5kg

    Birth Asphyxia

8 40 DM with anaemia  Deceleration Birth wt1.6kg, SGA ,RDS

   Bradicardia

9 40 Obstructed labour Reduced Beat to variability Birth wt 3.5kg

    Birth Asphyxia

10 39 Oligohydramnios, IUGR Reduced Beat to variability Birth wt 1.5kg, SGA

    Birth Asphyxia

11 36 Severe Pre-eclampsia Deceleration Birth wt 1.8kg

    Birth Asphyxia

12 40 HTN Deceleration Birth wt 2.6kg

    Birth Asphyxia

13 36 PROM, Oligohydramnios, IUGR Reduced Beat to variability Birth wt 1.3kg, SGA

     Birth Asphyxia

14 37 DM, Severe Pre-eclampsia, IUGR Reduced Beat to variability Birth wt 1.7kg,

    SGA, RDS

 15 34 PROM, Oligohydramnios, IUGR Reduced Beat to variability Birth wt 1.3kg, SGA with prematurity

16 35 Pre-eclampsia, Oligohydramnios, Deceleration Birth wt 1.7kg, SGA

     Birth Asphyxia

24%

38.3%

11.9%

25.8%

<2kg

>2-2.5kg

>2.5-3kg

>3kg

Birth weight
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Discussion     

Cardiotocography, or CTG, uses an ultrasound 

transducer that is positioned on the mother’s abdomen 

to continuously measure the fetal heart rate. It is 

frequently used throughout pregnancy to evaluate the 

health of the fetus, especially in pregnancies with a 

higher risk of problems. To carry out interventions before 

the fetus is injured, CTG recording are used to detect 

when there is worry about fetal well being. Proper 

interpretation of CTG !ndings can help greatly decrease 

the health- related risk of newborns.15The aim of electric 

fetal heart monitoring by cardiotocography was to 

identify fetuses a&ected by hypoxia during labour in a 

better way. Long term neonatal outcome did not show 

any bene!t and caesarian section rates increased by four 

folds.16

In this study, the prevalence of cesarean sections (C/S) 

due to non-reactive cardiotocography (CTG) was 5%. A 

total of 334 pregnant women were included, with 

maternal age ranging from 20 to 39 years. The mean ± 

standard deviation of maternal age was 25.6 ± 4.84 years. 

A mean age of 26 ± 2.1 years in another study17. In 

comparison, our study observed a gestational age range 

of 34 to 42 weeks, with a mean ± standard deviation of 

38.6 ± 2.37 weeks. The majority of patients, 178 (53.3%), 

delivered between 37 and 39 weeks of gestation, while 

111 (33.2%) delivered between 34 and 36 weeks, and 45 

(13.5%) delivered between 40 and 42 weeks. Another 

study found that approximately 51(41.8%) of pregnant 

women delivered between 37 and 39 weeks of 

gestation.18 In this study, cardiotocography (CTG) was 

performed antepartum in 58.7% of patients and 

intrapartum in 41.3%. Another study reported 

antepartum CTG in 62% and intrapartum CTG in 38% of 

patients.19 In this study, 334 patients exhibited abnormal 

CTG patterns. The most common abnormality was loss of 

variability (45.5%), followed by a non-reactive pattern 

(absent accelerations) in 15.6%, fetal tachycardia in 18% 

and deceleration 8%. A smaller proportion showed 

bradycardia, or a sinusoidal pattern. In other study 

showed, 34% patient had deceleration of abnormal 

CTG,20% had non-reactive (absent of acceleration),22% 

had tachycardia and 6% absent beat to beat variability.19

In this study, per-operative !ndings revealed 

meconium-stained liquor in 70 babies (21%), scanty 

amniotic $uid in 92 babies (24.5%), and umbilical cord 

around the neck in 95 babies (28.4%).  Another study 

reported that meconium-stained liquor was found in 43 

cases (35.2%).18 In our study, of the 334 non-reactive CTG 

cases, 73 babies (21.9%) had an APGAR score <7 at both 

1 and 5 minutes, while 261 babies (78.1%) had an APGAR 

score >7, which was statistically non-signi!cant. A similar 

study showed that 69 babies (61.6%) had an APGAR 

score >7, while 43 babies (38.4%) had an APGAR score 

<7.17In this study, neonatal birth weight was >2–2.5 kg in 

86 babies (25.8%), >2.5–3 kg in 128 babies (38.3%), and 

>3 kg in 80 babies (24%). A related study reported that 

67 babies (54.9%) had a birth weight ≤3 kg, while 55 

babies (45.1%) had a birth weight >3 kg.18 Babies born 

with low Apgar score, required resuscitation and some of 

them required N ICU admission. NICU admission was 

done 68 (20.4%) babies and neonatal death was found 

16 (4.8%) babies.

However, in the study by Leung TY, 11% of cases required 

emergency Caesarean delivery due to non-reassuring 

fetal status, and 9% due to poor labor progress.20 A high 

prevalence of Caesarean sections has been associated 

with cardiotocographic abnormalities in other studies.21

When CTG was used in low-risk pregnancies, an 

increased rate of Caesarean deliveries was observed. 

According to guidelines for cardiotocography 

monitoring put forward by the National Institute for 

Clinical Excellence (NICE) 22, the practice is advised on an 

as-needed basis for low-risk delivery but should be 

employed continuously for high-risk labour.

Limitation of the Study

Like all hospital-based studies, the present study has 

certain limitations. These limitations are acknowledged, 

and as a result, the !ndings may not be fully 

generalizable to the broader population at the national 

or global level. Due to the short duration of the trial, it 

was challenging to draw de!nitive conclusions 

regarding complications and mortality. Additionally, as 

the study population was drawn from a single hospital in 

Dhaka city, the !ndings may not accurately re$ect the 

overall situation across the country. In the present study, 

early neonatal outcomes were assessed clinically. Further 

randomized studies with larger sample sizes, incorporating

biochemical assessments such as umbilical cord blood 

gas analysis and fetal scalp pH, are recommended to 

validate these !ndings and provide more compre- 

hensive insights.

Conclusion

Despite controversy over its impact on neonatal 

outcomes, CTG remains the most widely used method 

for fetal surveillance in developed countries. The study 

aimed to evaluate the increasing rate of caesarean 
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sections attributed to non-reactive CTG and to assess 

fetal outcomes in cases of abnormal CTG.CTG gives 

direct insight into fetal condition and serves well as a 

screening tool. It should not be the only factor in 

managing high-risk pregnancies. Abnormal CTG !ndings 

should be followed by further evaluations, such as 

amniotic $uid volume assessment, the oxytocin stress 

test, and a biophysical pro!le, before initiating any 

interventions.
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Original Article

Association of Keratoconus with Elevated Serum 

Low-Density Lipoprotein (LDL): A Cross-Sectional 

Comparative Study
Abir Bin Sajj1, Masudul Hasan2, Siddiqur Rahman3,Tohura Sharmin4, Muhammad Moniruzzaman5, 

Md. Ashiqur Rahman Bhuiyan6

Abstract

Background: Keratoconus (KC/KCN) is a progressive corneal ectasia traditionally considered a localized biomechanical 

disorder; however, emerging evidence highlights the role of systemic metabolic factors and oxidative stress in its 

pathogenesis.

Objective: This study aims to evaluate the association between serum low-density lipoprotein (LDL) levels and 

progressive keratoconus in a Bangladeshi cohort.

Methods: This case-control study was conducted from July 2024 to June 2025 at Vision Eye Institute and Hospital, 

Dhaka. It included 47 patients with progressive keratoconus and 48 age- and gender-matched controls with refractive 

errors but no keratoconus. Progression was de!ned as >1.00 D(Diopter) increase in K-max (Meximum keratometry) 

over one year with minimum pachymetry ≥400 µm. Exclusion criteria eliminated confounding systemic and ocular 

conditions. Fasting lipid pro!le, blood glucose, BMI, keratometry, and pachymetry were assessed. Statistical analysis 

was performed using SPSS, with p < 0.05 considered signi!cant.

Results: No signi!cant di$erences were found in age (p = 0.29), gender (p = 0.47), BMI (p = 0.62), or fasting glucose (p 

= 0.68) between groups. Total cholesterol, triglycerides, and HDL were also comparable. However, mean LDL was 

signi!cantly higher in keratoconus patients (112.86 ± 36.34 mg/dL) compared to controls (97.78 ± 31.89 mg/dL, p = 

0.03). Corneal parameters di$ered signi!cantly, with higher K-max (57.41 ± 5.17 D vs. 46.19 ± 3.61 D, p < 0.01) and 

lower pachymetry (481.32 ± 56.33 µm vs. 532.59 ± 42.37 µm, p < 0.01).

Conclusion: Elevated serum LDL is signi!cantly associated with keratoconus, suggesting a potential role of systemic 

metabolic factors and oxidative stress in its pathogenesis. Monitoring dyslipidemia may aid in risk strati!cation and 

management, warranting further research.

Keywords: Keratoconus; LDL; Dyslipidemia; Corneal Ectasia; Oxidative Stress; Bangladesh.
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Introduction

Keratoconus is a progressive, non-in&ammatory corneal 

ectatic disorder characterized by corneal thinning and 

protrusion, leading to irregular astigmatism, myopia, and 

ultimately vision impairment.1 This condition typically 

manifests in adolescence or early adulthood and 

progresses over several years, necessitating careful 

monitoring and intervention to prevent severe visual 

compromise.2 While traditionally considered a 

biomechanical disorder, emerging evidence highlights 

the intricate interplay of genetic predispositions and 

environmental factors, including oxidative stress and 

in&ammatory processes, in its pathogenesis.3,4

Speci!cally, heightened levels of in&ammatory markers, 

including proteases, cytokines, and tumor necrosis 

factor-alpha, have been detected in the tear !lm of 

keratoconus patients, indicating a localized 

in&ammatory response. Systemic in&ammatory markers, 

such as the monocyte-to-HDL-cholesterol ratio and 

neutrophil-to-lymphocyte ratio, have also been found to 

be elevated in individuals with keratoconus, suggesting 

a broader systemic involvement.5. Furthermore, studies 

have linked increased systemic oxidative stress to 

keratoconus, indicating that an imbalance between 

pro-oxidants and antioxidants may contribute to disease 

progression.4 Given these systemic associations, recent 

investigations have also begun to explore the potential 

role of metabolic markers, such as lipid pro!les, in the 

pathophysiology of keratoconus, noting a possible link 

between dyslipidemia and disease presentation.2 A pilot 

molecular study has revealed distinctions in metabolic 

pathways concerning energy production, lipid 

metabolism, and amino acid metabolism between 

keratoconus and normal corneas, further supporting the 

need for a comprehensive assessment of lipid pro!les in 

a$ected individuals. This cross-sectional comparative 

study was therefore undertaken to investigate the 

association between keratoconus and serum lipid levels, 

particularly low-density lipoprotein, aiming to 

contribute to a deeper understanding of potential 

systemic metabolic risk factors for this ocular condition. 

This investigation aims to determine if elevated serum 

LDL levels are signi!cantly associated with the presence 

of keratoconus, thereby elucidating a potential systemic 

metabolic component in its etiology. This study 

hypothesizes that individuals with keratoconus will 

exhibit signi!cantly higher levels of serum low-density 

lipoprotein compared to age and gender-matched 

controls (Non-Keratoconus patients). Understanding 

such associations could inform new diagnostic markers 

and potential therapeutic strategies targeting systemic 

metabolic pathways to mitigate disease progression. 

Materials and Methods

This cross-sectional comparative study conducted in 

Vision Eye Institute and Hospital, Dhaka, Bangladesh 

from July 2024 to June 2025 which included 47 patients 

diagnosed with keratoconus Who had history of 

progression and 48 age and gender matched normal 

individual with only refractive error and no sign of 

keratoconus or any other ocular disease were taken as 

control (Non-Keratoconus patients) by purposive 

sampling. 

Progression of keratoconus was considered as an 

increase of 1.00 diopter or more in K-max over a one-year 

period prior to the inclusion in the study, alongside a 

minimum corneal pachymetry of 400 microns at the 

thinnest point. Diagnosis of keratoconus was established 

by a corneal specialist based on characteristic slit lamp 

biomicroscopy !ndings of localized corneal thinning and 

ectasia, further corroborated by Pentacam examinations 

to record &at, steep, and maximum simulated 

keratometric readings, as well as corneal pachymetry.6,7,8

The primary outcome of the study was the di$erence in 

fasting serum LDL levels between keratoconus and 

control (Non-Keratoconus patients) groups. A sample 

size calculation was performed based on detecting a 

moderate standardized e$ect size (Cohen’s d ≈ 0.44), 

corresponding to an anticipated mean LDL di$erence of 

approximately 15 mg/dL with a pooled standard 

deviation of approximately 34 mg/dL.

Assuming a two-sided alpha of 0.05, 1:1 allocation ratio, 

and 80% statistical power, the required sample size was 

estimated to be approximately 82 participants per group 

(164 total). Due to feasibility constraints and the de!ned 

study period, 47 keratoconus patients and 48 controls 

were enrolled. Based on the observed e$ect size and 

sample, the achieved post-hoc power for detecting the 

LDL di$erence was approximately 57%. Therefore, the 

study should be interpreted as exploratory in nature, 

particularly for secondary lipid outcomes.

Any existing causes of dyslipidaemia, including poor 

dietary habits, physical inactivity, smoking, hypothyroidism,

and diabetes, were systematically excluded from this 

study through comprehensive patient history collection, 

thorough clinical examinations, and analysis of both 

previous and current laboratory blood test results. 
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Morning fasting &ood samples were subsequently 
collected to assess fasting serum lipid pro!les, which 

encompassed Total Cholesterol, triglyceride, LDL, and 

HDL levels, alongside a measurement of Fasting Blood 

Sugar (FBS). Demographic information, including age, 

sex, education level, height (cm), and weight (kg), was 

meticulously recorded for all participants. 

Height and weight measurements were obtained using a 

digital height and meter measurement device, and the 

Body Mass Index was calculated for each participant 

using the standard formula: BMI = Weight (kg) / height² 

(m²). BMI categories were subsequently de!ned as lean 

(< 25 kg/m²), overweight (25-29.9 kg/m²), and obese (≥ 

30 kg/m²), with a speci!c focus on the ≥ 30 kg/m² 

threshold for de!ning high BMI in the current analysis. 

Additionally, maximum keratometry and central corneal 

pachymetry were measured for all participants, allowing 

for a comparative analysis of these key corneal 

parameters between the keratoconus and control 

groups.2  

The inclusion criteria for the study comprised patients 

with progressive keratoconus and age-matched controls 

(Non-Keratoconus patients) exhibiting normal corneal 

topography, with speci!c exclusion criteria 

encompassing prior ocular surgeries, corneal trauma, 

active systemic or ocular in&ammation, and certain 

systemic diseases that could confound the results.6,7

Exclusion criteria were stringently applied to ensure the 

homogeneity of the study population, encompassing 

individuals with a history of keratorefractive surgery, 

ocular surgery, corneal cross-linking, or corneal rings 

implantation, as well as those with severe dry eye, 

pregnancy, previous corneal scar or hydrops, and other 

ocular diseases apart from keratoconus.9 Patients with a 

history of diabetes, those who had undergone eye 

surgery, or who had uveitis, glaucoma, or dry eye disease 

were also excluded.10

All statistical analyses were performed using SPSS 

software, with quantitative data compared between 

groups using Student’s t-test or Mann-Whitney U test, as 

appropriate for normality.5 Categorical data were 

analyzed using chi-square tests or Fisher's exact tests, 

and a p-value less than 0.05 was considered statistically 

signi!cant for all analyses.11

The ethical approval for this study was obtained from the 
Institutional Review Board of Vision Eye Institute and 
Hospital, ensuring compliance with the Declaration of 

Helsinki.12 All participants provided written informed 
consent before their inclusion in the study, or informed 
consent was obtained from a legal guardian for 
participants under 18 years of age.13

Results

This section presents the !ndings from the comparative 
analysis between the keratoconus and control groups, 
detailing demographic characteristics, lipid pro!les, and 
corneal parameters. 

Table 1: Demographic Characteristics of Study Participants

  Variables Keratoconus Non-keratoconus  P

 patients (n=47) patients (n=48  value

  Gender

     Male 26 (55.32%) 23 (47.92%) 0.47

     Female 21 (44.68%) 25 (52.08)

  Age Group (years)

     0-10 Yrs. 3 (6.38%) 1 (2.08%) 0.29

     11–20 Yrs. 19 (40.43%) 17 (35.42%)

     21–30 Yrs. 24 (51.06%) 23 (47.92%) 

     31–40 Yrs. 1 (2.13%) 7 (14.58%)

     Total 47 (100%) 48 (100%)

  Mean age ± SD  22.71±11.84 25.51±13.47

SD = standard  deviation

Table 1 summarizes the demographic features of the 

study participants, highlighting the distributions of 

gender and age groups within both the keratoconus and 

non-keratoconus cohorts. The mean age of the 

participants in the keratoconus group was 22.71 ± 11.84 

years, while in the control group it was 25.51 ± 13.47 

years, with a p-value of 0.29, indicating no statistically 

signi!cant di$erence in age between the two groups. In 

terms of gender, the keratoconus group comprised 26 

males (55.32%) and 21 females (44.68%), compared to 

the non-keratoconus group with 23 males (47.92%) and 

25 females (52.08%). The p-value for gender distribution 

was 0.47, con!rming no statistically signi!cant 

di$erence. This demographic parity in age and gender 

between the cohorts ensures that any observed 

di$erences in lipid pro!les or corneal parameters can be 

more con!dently attributed to the presence of 

keratoconus rather than confounding demographic 

factors.14, 15
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Table 2 details the clinical distribution of various 

characteristics in both the keratoconus and 

non-keratoconus groups, providing a comparative 

overview of anthropometric, biochemical, and corneal 

parameters.

The analysis revealed no statistically signi!cant 

di$erences between the two groups for Body Mass Index 

(BMI) and Fasting Blood Glucose (FBS) levels. The mean 

BMI for keratoconus patients was 23.69 ± 5.35 kg/m², 

compared to 24.21 ± 4.97 kg/m² for the non-keratoconus 

group (p = 0.62). Similarly, fasting blood glucose levels 

were 4.71 ± 2.19 mmol/L in keratoconus patients and 

4.92 ± 2.75 mmol/L in the control group (p = 0.68).

Regarding lipid pro!les, while total cholesterol (204.76 ±

62.59 mg/dL in keratoconus vs. 178.38 ± 76.33 mg/dL in 

controls (Non-Keratoconus patients), p = 0.07) and 

triglycerides (136.58 ± 79.12 mg/dL in keratoconus vs. 

118.93 ± 71.48 mg/dL in controls (Non-Keratoconus 

patients), p = 0.26) were numerically higher in the 

keratoconus group, these di$erences did not reach 

statistical signi!cance. High-density lipoprotein levels 

were lower in the keratoconus group (36.17 ± 16.62 

mg/dL) compared to the non-keratoconus group (41.31 

± 18.11 mg/dL), but this di$erence was also not 

statistically signi!cant (p = 0.09).

Crucially, a statistically signi!cant di$erence was 

observed in low-density lipoprotein levels. Keratoconus 

patients exhibited a mean LDL level of 112.86 ± 36.34 

mg/dL, which was signi!cantly higher than the 97.78 ±

31.89 mg/dL found in the non-keratoconus group (p = 
0.03).2 This !nding suggests a potential association 
between elevated LDL levels and keratoconus.

Furthermore, key corneal parameters demonstrated 
highly signi!cant di$erences between the groups. 
Maximum keratometry was substantially higher in 
keratoconus patients (57.41 ± 5.17 D) compared to 
controls (Non-Keratoconus patients) (46.19 ± 3.61 D), 
with a p-value of <0.01. Conversely, central corneal 
pachymetry was signi!cantly lower in the keratoconus 
group (481.32 ± 56.33 µm) compared to the 
non-keratoconus group (532.59 ± 42.37 µm), also with a 
p-value of <0.01. These signi!cant di$erences in K-max 
and pachymetry are consistent with the characteristic 
corneal steepening and thinning associated with 
keratoconus.

The result suggests that while BMI and fasting blood 
glucose levels are similar between age and gender- 
matched keratoconus and non-keratoconus groups, 
there are statistically signi!cant di$erences in K-max, 
pachymetry, and notably, LDL levels. 

Discussion

The observed elevation in LDL levels within the 
keratoconus cohort aligns with previous research 
indicating a potential link between altered lipid 
metabolism and the pathogenesis of the disease.  
Speci!cally, a meta-analysis has identi!ed LDL levels ≥ 
110 mg/dL as a signi!cant risk factor for keratoconus, 
with an odds ratio of 3.00, underscoring its predictive 
value.  This increased oxidative stress, often linked to 
elevated LDL, may exacerbate the corneal degradation 
processes characteristic of keratoconus.  Furthermore, 
the association between elevated LDL and keratoconus 
suggests a systemic component to the disease, moving 
beyond its traditional classi!cation as solely an ocular 
disorder. This systemic perspective is further supported 

Table 2: Clinical Distribution of Characteristics in Patients with and Without Keratoconus

Parameters Keratoconus Non-keratoconus  Mean Di!erence Cohen’s d P-value 

 patients (n=47) patients (n=48) (95% CI)

BMI (kg/m2) 23.69±5.35 24.21±4.97 -0.52 (-2.60 to 1.56) -0.10 0.62

FBS level (mmol/L) 4.71±2.19 4.92±2.75 -0.21 (-1.22 to 0.80) -0.08 0.68

Total cholesterol (mg/dl) 204.76±62.59 178.38±76.33 26.38 (-2.06 to 54.82) 0.38 0.07

Triglyceride (mg/dl) 136.58±79.12 118.93±71.48 17.65 (-13.80 to 49.10) 0.23 0.26

LDL (mg/dl) 112.86±36.34 97.78±31.89 15.08 (1.16 to 29.00) 0.44 0.03

HDL (mg/dl) 36.17±16.62 41.31±18.11 -5.14 (-12.19 to 1.91) -0.30 0.09

K-max (D) 57.41±5.17 46.19±3.61 11.22 (9.39 to 13.05) 2.50 <0.01

Pachymetry (µm) 481.32±56.33 532.59±42.37 -51.27 (-71.39 to -31.15) -1.02 <0.01
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by evidence highlighting the role of systemic 
in&ammatory markers in keratoconus, suggesting that 
compromised metabolic pathways may contribute to 
corneal ectasia.2

Importantly, beyond statistical signi!cance (p = 0.03), 
the standardized e$ect size for LDL (Cohen’s d = 0.44) in 
the present study indicates a small-to-moderate 
magnitude di$erence between keratoconus and control 
groups. This suggests that while the elevation in LDL is 
not large, it represents a clinically meaningful shift rather 
than a trivial statistical &uctuation. The 95% con!dence 
interval (1.16 to 29.00 mg/dL) further supports the 
presence of a true positive association, although the 
moderate e$ect size indicates that LDL is likely one 
contributing factor among multiple systemic and local 
drivers of keratoconus pathophysiology.

Previous studies, while examining various lipid-derived 
metabolites, have not consistently found signi!cant 
variations in cholesterol or related compounds between 
keratoconus patients and healthy controls 
(Non-Keratoconus patients).15,16 However, the current 
study's robust !nding of signi!cantly elevated LDL levels 
in keratoconus patients, even after controlling for 
potential confounders, reinforces the need for further 
investigation into the precise mechanisms linking 
dyslipidemia and corneal health. 

In contrast, other lipid parameters (total cholesterol, 
triglycerides, and HDL) demonstrated only small e$ect 
sizes (Cohen’s d ranging from 0.23 to 0.38), despite some 
approaching statistical signi!cance. These small 
magnitudes suggest limited practical impact and may 
re&ect insu@cient statistical power rather than true 
absence of association. The negligible e$ect sizes 
observed for BMI and fasting blood glucose further 
indicate that generalized metabolic disturbance was not 
a dominant di$erentiating factor in this cohort, thereby 
strengthening the speci!city of the LDL !nding.

The in&ammatory component of keratoconus, 
characterized by increased levels of pro-in&ammatory 
cytokines and reduced anti-in&ammatory mediators in 
tears, may be in&uenced by systemic oxidative stress and 
metabolic alterations like dyslipidemia.17,18 These 
systemic in&ammatory responses, evidenced by 
elevated Neutrophil-Lymphocyte Ratio (NLR), Systemic 
Immune In&ammation Index (SII), and 
Platelet-Lymphocyte Ratio (PLR) in keratoconus patients, 
contribute to the chronic in&ammatory state that can 
drive corneal thinning and progression.17 Such systemic 

in&ammation, initially believed to be absent in 
keratoconus, is now recognized as a critical factor in its 
pathogenesis, involving both local and systemic 
pro-in&ammatory mediators.17,19

The magnitude of e$ect observed for classical corneal 
parameters was markedly larger, with very large e$ect 
sizes for K-max (d ≈ 2.50) and central pachymetry (d ≈ 
1.02), con!rming strong structural di$erentiation 
between groups. The contrast between these very large 
corneal e$ects and the modest biochemical e$ect sizes 
further supports the interpretation that dyslipidemia 
may function as a contributory systemic modi!er rather 
than a primary structural determinant of keratoconus.

The recognition of keratoconus as a condition in&uenced 
by systemic factors, rather than a purely localized corneal 
pathology, opens new avenues for understanding its 
complex etiology and developing comprehensive 
management strategies.19 This paradigm shift 
emphasizes the importance of a holistic approach to 
patient care, integrating metabolic and in&ammatory 
evaluations into routine ophthalmological assessments 
for keratoconus patients. This integration could 
potentially lead to the identi!cation of novel biomarkers 
for early detection and therapeutic targets aimed at 
mitigating disease progression, particularly given the 
growing evidence of in&ammatory processes in 
keratoconus.20,21,22

This expanded understanding positions keratoconus as a 
systemic disorder with ocular manifestations, where 
chronic in&ammation and dyslipidemia may act as 
synergistic drivers of corneal remodeling and ectasia.6,23

This broader perspective on keratoconus's 
pathophysiology, encompassing systemic metabolic and 
in&ammatory factors, aligns with emerging evidence 
that implicates immune dysregulation in the disease's 
progression.21,24,25Given this intricate interplay, future 
research should delve into the speci!c molecular 
pathways through which elevated LDL contributes to 
corneal in&ammation and subsequent remodeling (e.g., 
through formation of oxidized LDL, interaction with 
corneal cells, impact on collagen cross-linking) in 
keratoconus, potentially identifying targets for systemic 
therapeutic interventions. Investigating the genetic 
predispositions to both dyslipidemia and keratoconus 
could further elucidate common pathways and shared 
risk factors.26 Such investigations could uncover novel 
targets for precision medicine, tailoring interventions to 
the individual patient's metabolic and genetic pro!le to 
halt or even reverse keratoconus progression. 
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The !ndings of the present cross-sectional comparative 
study align with and expand upon existing literature 
regarding demographic characteristics, corneal 
parameters, and potential systemic associations with 
keratoconus.

Consistent with numerous studies, this investigation 
established demographic homogeneity between the 
keratoconus and control groups, with no statistically 
signi!cant di$erences in age or gender distribution. This 
meticulous matching strengthens the validity of the 
comparisons, ensuring that observed clinical and 
biochemical di$erences are more likely attributable to 
keratoconus itself rather than confounding 
demographic variables.17,27-35 For instance, a study on 
the in&ammatory pro!le of keratoconic corneal 
epithelium also reported no signi!cant di$erences in 
mean age or gender between keratoconus and control 
groups.5 Similarly,  in a study on keratoconus risk factors, 
ensured age and sex matching of participants.2

The results regarding corneal parameters are in strong 
agreement with the established understanding of 
keratoconus. We observed signi!cantly higher maximum 
keratometry values and signi!cantly lower central 
corneal pachymetry in keratoconus patients compared 
to healthy controls (Non-Keratoconus patients). This 
aligns with the de!ning features of keratoconus, 
characterized by progressive corneal steepening and 
thinning.2,8,33 Studies utilizing advanced imaging 
techniques consistently report similar signi!cant 
di$erences in corneal curvature and thickness between 
keratoconic and normal eyes, emphasizing these 
parameters as crucial diagnostic indicators.33,34 For 
instance, a study reported signi!cantly higher curvature 
values and lower thickness values in keratoconus eyes 
compared to healthy controls (Non-Keratoconus 
patients), mirroring the !ndings.33 Another study also 
found signi!cant di$erences in corneal curvature, 
asphericity, and elevation values in keratoconus patients 
compared to controls (Non-Keratoconus patients).28

A particularly notable !nding in the study is the 
statistically signi!cant elevation of low-density 
lipoprotein levels in keratoconus patients compared to 
the control group. This !nding is supported by other 
research, which identi!ed elevated serum LDL levels (≥ 
110 mg/dL) as a signi!cant risk factor for keratoconus, 
reporting a three-fold increased risk for individuals with 
such levels.2 This further supports the potential 
association between altered lipid metabolism and the 
pathogenesis of the disease.

The broader literature widely acknowledges that 
keratoconus, while traditionally considered non- 

in&ammatory, involves signi!cant in&ammatory and 

oxidative stress pathways.3,4,19-26,35 Recent research 

indicates elevated local and systemic pro-in&ammatory 

mediators and oxidative stress markers in keratoconus 

patients.2,4,6,17,18,35 For example, studies have shown 

that oxidative stress is related to lipid peroxidation and 

in&ammation, which are involved in the progression of 

anterior ocular diseases like keratoconus.35 The elevated 

serum LDL level observed in our study is particularly 

relevant as high serum LDL is known to increase the risk 

of oxidative stress, and oxidized LDL can trigger 

in&ammatory reactions. This !nding, therefore, adds 

evidence supporting an in&ammatory background in 

keratoconus and suggests that elevated serum LDL 

levels could be a risk factor for the condition.2 This 

systemic perspective is further supported by evidence 

highlighting the role of systemic in&ammatory markers, 

such as increased neutrophil/lymphocyte ratio, systemic 

immune-in&ammation index, and platelet/lymphocyte 

ratio, which are recognized indicators of systemic 

in&ammation and have been found elevated in 

keratoconus patients.6,17,18

In summary, this study reinforces established clinical 

!ndings regarding corneal morphology in keratoconus. 

Critically, it also presents compelling evidence for an 

association between elevated serum LDL levels and the 

condition, a !nding corroborated by other recent 

investigations.2 This observation highlights the potential 

role of systemic metabolic factors, particularly those 

related to oxidative stress and in&ammation, in the 

complex etiology of keratoconus. Future research should 

aim to further elucidate the precise mechanisms by 

which elevated LDL may contribute to corneal changes 

and keratoconus progression, and investigate its utility 

as a potential biomarker or therapeutic target.

Limitations of the study

Despite the signi!cant association found between 

elevated serum LDL and keratoconus, several limitations 

of this study must be acknowledged. 

First, the cross-sectional design inherently limits the 
ability to establish a de!nitive causal relationship 
between dyslipidemia and the development or 
progression of keratoconus. While we observed higher 
LDL levels in the keratoconus group, longitudinal studies 
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are required to determine if lipid pro!le alterations 
precede corneal changes or if they are concurrent 
markers of a broader systemic in&ammatory state.

Second, the sample size, while statistically adequate for 

the primary outcome, may have been insu@cient to 

detect smaller but potentially clinically signi!cant 

di$erences in other lipid parameters, such as total 

cholesterol or high-density lipoprotein, which showed 

numerical but non-signi!cant trends. 

Third, as a single-center study conducted in an urban 

specialized eye hospital, the !ndings may not be fully 

representative of the general population or di$erent 

ethnic groups. 

Finally, while we excluded major systemic diseases, other 

potential confounding factors such as dietary habits, 

physical activity levels, and speci!c genetic predispositions

for dyslipidemia were not exhaustively controlled for, 

which could in&uence serum lipid concentrations. Future 

multi-center, prospective studies with larger cohorts and 

more comprehensive metabolic pro!ling are necessary 

to further validate these !ndings and explore the 

underlying pathophysiological mechanisms.

Conclusion

This cross-sectional comparative study provides 

signi!cant insights into the association between 

elevated serum low-density lipoprotein levels and 

keratoconus, suggesting that systemic metabolic factors, 

particularly those linked to oxidative stress and 

in&ammation, may play a crucial role in its pathogenesis. 

The !ndings suggest that monitoring and managing 

dyslipidemia could be a relevant consideration in the 

comprehensive care of keratoconus patients, o$ering a 

novel avenue for therapeutic intervention or risk 

strati!cation. Further longitudinal studies to track LDL 

changes and keratoconus progression and also 

investigation into the precise mechanisms through 

which elevated LDL contributes to the progression of 

corneal ectasia and whether lipid-lowering therapies 

could modulate disease trajectory is warranted.
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Original Article

Overcoming Dogear of Lateral End of 

Mastectomy Wound By Y-Closure Technique: Our 

Experience
Sadia Armin Khan1, Taposhi Rabeya Khan2, Mohammad Jahangir Alam3

Abstract

Introduction: The improvement in the treatment of breast cancer is due to early diagnosis, better understanding of 

the natural history of this disease and therapeutic improvements over the years. There is a gradual shift away from 

radical surgery to the breast conservative surgery during the last few decades all over the world. Till now modi!ed 

radical mastectomy is the most common surgery performed by surgeons for carcinoma breast. 

Objective: This study aims to evaluate a technique of mastectomy wound closure designed to maximize cosmesis at 

the lateral end.

Methods: As a surgical technique,  patients were evaluated according to NCCN guidelines, and all underwent 

modi!ed radical mastectomy using a transverse Stewart incision. After achieving hemostasis, closure was planned. At 

the lateral end, equal markings were made on the superior and inferior "aps based on redundant skin over the 

latissimus dorsi. A triangular "ap was advanced medially, three points sutured, residual dog ears excised, producing a 

Y-shaped closure. This procedure was performed in 31 cases between January 2024 to June 2025 those were 

undergone modi!ed radical mastectomy by Stewart incision.

Result: The patient’s mean age was 46 years (range 28-62 years). The mean weight of the excised breast tissue was 

1015 g (range 356–2003). The mean lengths of the two limbs of the Y-plasty were 5.3 cm (range 3–10). The mean length 

of the base of the "ap was 7.6 cm (range 4–14). 9 patients developed a small area of skin necrosis at the apex of the 

Y-plasty. 8 further patients developed super!cial wound infections following marginal "ap necrosis and 3 patients 

developed wound hematoma. 

Conclusion: The Y-shaped closure approach (y-closure) for modi!ed radical mastectomy is a simple and safe 

technique. It improves cosmesis and prevents discomfort in obese women by eliminating lateral dog ear deformity.

Keywords: Mastectomy; Dog ear; y-shaped closure.

Introduction

Breast cancer is the number one cancer in women. There 

were 2,296,840 new cases of breast cancer in 2022 

among women.1 A modi!ed radical  mastectomy  is a 

commonly performed surgical procedure worldwide for 

breast cancer still now. However, if the mastectomy 

incision is not planned properly, it can result in a dog ear 

laterally. This is not only cosmetically unpleasing but can 

also be a source of discomfort to the patients, interfering 

with arm movement and the !tting of the brassiere 

and/or prosthesis placement. Its actual incidence is 
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unclear, but this lateral mastectomy dog ear formation is 

seen more frequently in overweight or obese women.

Several techniques have been described to prevent or 

correct lateral dog-ear deformity following mastectomy, 

including elliptical excision, !sh-tail closure, Z-plasty, and 

extended lateral incisions.2 While these methods may be 

e$ective, they often increase scar length, compromise 

wound tension, or create additional cosmetic concerns.3

Moreover, some techniques are technically demanding and 

may not be easily reproducible in routine surgical practice, 

particularly in high-volume or resource-limited settings.4

An ideal closure technique should be simple, reliable, 

cosmetically acceptable, and should not signi!cantly 

prolong operative time or increase morbidity. Proper 

management of redundant lateral skin is especially 

important in patients with higher body mass index, 

where excessive axillary and lateral chest wall tissue 

predisposes to dog-ear formation.3 Failure to address 

this issue at the primary surgery may necessitate 

secondary corrective procedures, leading to patient 

dissatisfaction and additional healthcare costs.5

The Y-closure technique is a modi!cation designed to 

redistribute redundant lateral skin without excessive 

tissue excision or scar extension. By converting 

redundant tissue into a triangular advancement "ap, this 

method allows for a tension-free closure with improved 

contour of the lateral chest wall.6 In this study, we 

describe our experience with the Y-closure technique in 

preventing lateral dog-ear deformity following modi!ed 

radical mastectomy and evaluate its feasibility, simplicity, 

and cosmetic outcome in our patient population.

Materials and Methods

This prospective study was conducted between January 

2024 and June 2025 and included patients who 

underwent Modi!ed Radical Mastectomy (MRM) using a 

transverse Stewart incision. A total of 31 patients were 

enrolled in the study. The procedures were performed at 

Ad-din Medical College Hospital and in private practice.

All patients underwent thorough preoperative 

evaluation in accordance with NCCN (National 

Comprehensive Cancer Network) guidelines. Distant 

metastasis was ruled out in every case before surgery, 

and all patients were planned for modi!ed radical 

mastectomy. The Stewart incision consisted of an 

elliptical skin incision of variable dimensions, tailored 

according to breast size, tumor size, and tumor location. 

Standard techniques were used for mastectomy and 

axillary lymph node dissection.

After achieving meticulous hemostasis, wound closure 

was planned. At the lateral end of the incision, redundant 

skin was managed using the Y-closure technique, 

resulting in a !nal Y-shaped wound closure. Any residual 

lateral dog-ear deformity was excised to achieve optimal 

contour.

Data were collected prospectively using a structured 

data sheet. Statistical analysis was performed using 

Statistical Package for Social Sciences (SPSS) version 25.0. 

Descriptive statistics were used to summarize patient 

demographics and surgical outcomes. Results were 

expressed as frequencies, percentages, and means 

where appropriate.

Procedure: After completion of mastectomy and axillary 

dissection, depending on the extra skin covering the 

latissimus dorsi muscle, marking is done on the superior 

and inferior "ap margins at equal distances from the 

lateral end of the incision. Three points, as seen in the 

photo, are sutured together after the triangle "ap is 

advanced medially. Any dog ears that are lateral are 

removed. The !nal look upon closure is shaped like a "Y." 

Figure 1: Final Appearance of Scar as Like as Y

Advantages:

· Easy closing technique without undue tension

· Cosmetically superior

· No hindrance to movement of ipsilateral arm

· Brassiere !ts without any discomfort

· Avoids seroma formation in the lateral pocket of the 

dog ear

· Avoids lateral shift of scar thus reducing the volume 

to be irradiated

Disadvantages:

· creates a tri point at risk for necrosis

· an additional limb scar apart from the linear scar
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Results

Table 1: Age Distribution of the Study Population (n = 31)

Age group (years) Number of cases (%)

21–30 3 (9.7)

31–40 5 (16.1)

41–50 14 (45.2)

51–60 5 (16.1)

61–70 4 (12.9)

Table 1 shows the age distribution of patients 

undergoing modi!ed radical mastectomy with Y-closure 

technique. The majority of patients belonged to the 

41–50 years age group 14 (45.2%), indicating a higher 

prevalence in middle-aged women. Patients aged 31–40 

years and 51–60 years each accounted for 5 (16.1%) of 

cases, while younger patients aged 21–30 years 

constituted the smallest proportion 3 (9.7%).

Table 2: Body Mass Index (BMI) Distribution of the Study 

Population (n = 31)

BMI category Number of cases (%)

Underweight 0 (0)

Normal 9 (29)

Overweight 17 (54.8)

Obese 4 (12.9)

Morbidly obese 1 (3.2)

Table 2 summarizes the BMI distribution of patients 

undergoing modi!ed radical mastectomy with Y-closure 

technique. More than half of the patients were 

overweight 17 (54.8%), while obese and morbidly obese 

patients together constituted (16.1%), highlighting the 

predominance of higher BMI in the study population—a 

known risk factor for lateral dog-ear formation. 

Table 3: Weight Distribution of the Mastectomy 

Specimen (n = 31)

Specimen weight Number of cases

(grams) (%)

0–500 2 (6.5)

501–1000 9 (29)

1001–1500 11 (35.5)

1501–2000 8 (25.8)

2001–2500 1 (3.2)

Table 3 shows the distribution of mastectomy specimen 

weight among the study population. The majority of 

specimens weighed between 1001–1500 grams 11 

(35.5%), followed by 501–1000 grams 9 (29.0%) and 

1501–2000 grams 8 (25.8%). Heavier specimen weights, 

which may contribute to increased lateral skin 

redundancy, were observed in a substantial proportion 

of patients.

Figure 2: Mean of Upper Limb 6.2cm     Figure 3: Mean of Lower Limb 5.6cm
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Table 4: Length of Hospital Stay of the Study Population 

(n = 31)

Length of hospital stay (days) Number of cases (%)

3–5 23 (74.2)

6–10 7 (22.6)

11–15 1 (3.2)

Table 4 shows the duration of hospital stay following 

modi!ed radical mastectomy with Y-closure technique. 

The majority of patients 23 (74.2%) were discharged 

within 3–5 days, indicating a favorable postoperative 

recovery. Only 1 (3.2%) of patients required 

hospitalization beyond 10 days, suggesting a low rate of 

prolonged postoperative morbidity.

Table 5: Postoperative Complications Following Y-Closure

Technique (n = 31)

Postoperative complication Number of cases (%)

Necrosis at tripoint/apex 9 (29)

Marginal "ap necrosis 8 (25.8)

Wound seroma 4 (12.9)

Wound hematoma 3 (9.7)

Table 5 summarizes the postoperative complications 

observed after modi!ed radical mastectomy with Y-closure 

technique. The most common complication was necrosis at 

the tripoint or apex 9 (29.0%), followed by marginal "ap 

necrosis 8 (25.8%). Seroma 4 (12.9%) and hematoma 3 

(9.7%) were less frequent. Some patients experienced more 

than one complication. Most complications were managed 

conservatively and did not require reoperation.

Follow-up

· Cosmetic result was excellent without lateral dog 

ear deformity. Patients did not complain of any 

discomfort. Pain was minimal in the postoperative 

period. 

 After 6-month postoperative follow-up, most of the 

patients are very satis!ed with the cosmesis.

Discussion

Mastectomy, both with and without reconstruction, is 

still a crucial component of surgical management for 

the treatment of breast cancer, despite signi!cant 

advancements in oncoplastic breast-conserving 

surgery. The mastectomy wound typically has uneven 

opposite side lengths and a signi!cant lateral apical 

angle. The "dog-ear" is the phrase used to describe the 

outward and upward protrusion of tissue caused by 

rotational and compressive forces applied to the 

corners of the wound as it closes. After a mastectomy, 

dog ears are not unusual, especially in patients with big 

breasts or obesity.7 Dog ears are unattractive, can 

cause pain or pressure injuries, and typically lie at or 

above the bra line, resulting in an ill-!tting bra.7,8,9

Additionally, dog ears frequently need surgical repair 

and can be a subject of litigation from disgruntled 

patients.

· Several  surgical methods to prevent or treat dog 

ear on the lateral aspect of the mastectomy scar 

have been published, but there is no set 

technique.10Figure 4: Marginal Flap Necrosis with Necrosis     

Figure 5: Completely Healed Wound at Apex
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Figure 6: Double S Incision

Figure 7: Tear Drop Incision (L-Technique and FISH Technique)11

     Figure 8: D-Incision                             Figure 9: Y Closure is the Commonest Described Technique
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The Y-closure procedure is straightforward and requires 

no further incisions. It involves pulling excess axillary 

tissue forward and creating a "Y" con!guration at the 

lateral half of the transverse mastectomy incision 

(Stewart incision). Compared to other methods 

mentioned, the cosmetic result is better.7

Originally reported in the late 1980s, the Y-technique of 

closure after mastectomy is mostly employed to remove 

lateral “dog ears.”6

A research initially presented the Y-shaped closure 

approach, and another study independently de!ned the 

phrase "!sh-shaped closure." The same year, redundant 

axillary tissue is dragged forward in the Y-closure 

procedure, which creates a "Y" shape at the lateral half of 

the transverse mastectomy incision (Stewart incision).7

Researchers performed a systematic review of the 

studies describing techniques aimed at preventing the 

dog ear.12 They found Y-closure or !sh-shaped closure to 

be the most common described methods. In their 

review, they found results of 160 patients with Y-shaped 

or !sh-shaped closures and found 8 complications in 

them, which included necrosis in 3, infection in 4, and 

hematoma in 1. All complications were treated 

successfully. They concluded this technique to be safe 

and gives best cosmetic outcome.

Several modi!cations and alternative techniques have 

been proposed to address lateral dog-ear deformity 

following mastectomy. A research demonstrated that 

the addition of quilting sutures to Y-plasty further 

reduces dead space and dog-ear formation in patients 

with large cup-sized breasts.13 Other approaches, such 

as the L-incision with lipoaspiration described as the 

modi!ed M-plasty, double-S closure, and angel wings 

incision, have shown satisfactory cosmetic outcomes but 

often involve longer scars, increased technical 

complexity, or additional operative steps.14,15,16,17,18

Systematic reviews emphasize that technique selection 

should be individualized, considering breast size, body 

habitus, and surgeon expertise.16 In this context, the 

Y-closure technique remains a simple, reproducible 

option with acceptable cosmetic and clinical outcomes.

Conclusion

There have been several surgical methods described to 

address the lateral dog ear of the mastectomy scar, each 

with advantages and disadvantages of its own. The most 

often reported method, known as "!sh-shaped" incision 

or "Y closure," was shown to be safe. In order to improve 

cosmesis after a mastectomy, a Y-shaped closure may be 

advised, particularly in obese patients and avoid 

discomfort caused by redundant skin. It is crucial that the 

breast surgeon is familiar with the various techniques so 

that the patient can receive individualized surgical 

management.
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Case Report

Primary Tuberculosis, Phlyctenular Conjunctivitis 

and Erythema Nodosum: A Rare Association
Mahmuda Hassan1, Masuma Khan2, Afsana Mukti3, Kona Chowdhury4, Marium Begum5, Hamidur Rahman6

Abstract

Primary tuberculosis (TB) are usually pulmonary, an increase in extra-pulmonary TB as cervical lymphadenitis has been 

reported frequently. Phlyctenular Keratoconjunctivitis (PKC) and Erythema nodosum (EN) are manifestations of an 

immunological response to tuberculosis.  EN and PKC may rarely be associated with this, but are usually found 

separately.  In the recent past, we have not found any case reports with these associations which prompt us to present 

this case.

Keywords: Phlyctenular keratoconjunctivitis; Erythema nodosum; Lymphadenopathy.

Introduction

Tuberculosis (TB) is a leading cause of morbidity and 

death in all ages globally according to the 2025 WHO 

Global Tuberculosis Report, estimated new cases of 

tuberculosis (TB) were 10.7 million, of which 11% were 

children.1 Mycobacterium tuberculosis infection can 

cause severe TB disease in young children, particularly 

infants <2 years old.2 Diagnosis in this age group is 

challenging due to the paucibacillary nature of 

paediatric TB, the non-speci!c and often acute disease 

presentation, and the di"culty in collecting respiratory 

samples for diagnostic testing.3 In Bangladesh TB 

incidence is 36 per thousand population among the 0-14 

years age group.4 Pulmonary TB is the commonest type 

of TB in children. Extrapulmonary disease is also 

common (around 30-40% of cases).5

Initial lesions are usually pulmonary, although an 

increase in extra-pulmonary TB has been reported in 

recent years. These frequently involve the head and neck, 

with the most common presentation being a mass in the 

cervical region.6 Additionally, primary TB of the orofacial 

region is more commonly found in children and 

adolescents than in adults.7,8 EPTB may provide di"culty 

in diagnosis if it presents primarily without pulmonary 

involvement.9

PKC represents an allergic cell mediated response in 

cornea and/or conjunctiva to some antigen, to which 

they have already become sensitized.10 Erythema 

nodosum is a skin condition where red lumps appear on 

the shins and less commonly forearms and thighs. This is 

a painful disorder of the subcutaneous fat that can 

manifest with tender, erythematous, subcutaneous 

nodules.11 Erythema nodosum and phlyctenular 

conjunctivitis both are hypersensitivity reactions of 

primary TB.12 Though PKC is still found in association 

with TB erythema nodosum is now a days a rare 

association.10,13,14 The present study highlights the rare 

association of these two conditions with primary 

extrapulmonary TB in an eight-year-old girl.

Case:  A nine-year-old female child presented to the 

department of Paediatrics at Ad-din Women’s Medical 

College Hospital complaining of low-grade fever for 

1. Professor, Department of Pediatrics, Ad-din Women’s Medical 

College, Dhaka

2. Associate Professor, Department of Pediatrics, Ad-din Women’s 

Medical College, Dhaka

3. Associate Professor, Department of Pediatrics, Ad-din Women’s 

Medical College, Dhaka

4. Professor, Department of Pediatrics, Enam Medical College, Dhaka

5. Professor, Department of Pediatrics, Dhaka Central International 

Medical College & Hospital, Dhaka

6. Ex-Professor and Head, Department of Pediatrics, Ad-din 

Women’s Medical College, Dhaka 

Correspondence:  Mahmuda Hassan, Professor, Department of 

Pediatrics, Ad din Women’s Medical College, Moghbazar, Dhaka. 

Phone: +8801711814940. E-mail: mahmudahasn @yahoo.com

Received Date: 05 November,2025

Accepted Date: 11 November,2025



The Journal of Ad-din Women's Medical College Volume 14,  Number 1,  January 2026

42

three months with evening rise of temperature which 

subsided in early morning with profuse sweating. 

Mother also complained of a painless swelling in her 

right mandibular angle for two and a half months. 

Fifteen days prior to admission mother noticed some red 

colored tender lesion on shins and continuous watering 

and redness from both eyes. The child was a student of a 

local madrasa and lived in the dormitory where she was 

exposed to a TB patient six months ago.

On examination, the child had cervical lymphadenopathy,

largest one was the right jugulodigastric node, 2.5×2.5 

cm approximately, soft, rounded, non-tender, mobile 

and showed signs of matting without any discharging 

sinus. Lymph nodes of other regions were not palpable.

On skin survey, erythema nodosum were found on the both 

shins. Phlyctenular conjunctivitis was found in both eyes.

Other systemic examinations revealed no abnormality.  

CBC report showed Hb% was 12.1 gm/dl, TC was 

10,380/cu mm, N was 64% and L was 24% and ESR was 49 

mm in 1st hour. Chest X-ray was normal, MT was positive 

(28 mm). FNAC of the lymph nodes showed epithelioid 

cells, lymphocytes, histocytes and polymorphs in the 

background of casaeation necrosis which are consistent 

with TB but chest X-ray was normal. A diagnosis of 

primary TB lymphadenitis was made and the patient we 

started on short course antitubercular therapy (ATT) with 

isoniazide, rifampicin, ethambutol and pyrazinamide for 

two months followed by isoniazide and rifampicin for 

four months. Topical steroid was used for eyes and 

conjunctivitis was cleared within two weeks. Her weight 

began to increase two months after initiation of 

treatment and lymph nodes become normal in size 

within !ve months of treatment.

Discussion

Lymphadenitis is the most common clinical presentation 

of extra-pulmonary tuberculosis. Tuberculous lymphadenitis 

most frequently involves the cervical lymph nodes. 15, 16

Cervical lymphadenitis, which is also referred to as 

scrofula, may be manifestation of a systemic tuberculous 

disease or a unique clinical entity localized to neck. It 

may represent a spread from the primary focus of 

infection in the tonsils.12,15 In initial stage of super!cial 

lymph node involvement progressive multiplication of 

the M. tuberculosis occurs, the onset of delayed 

hypersensitivity is accompanied by marked hyperemia, 

swelling, necrosis and caseation of the center of the 

nodes. This can be followed by in$ammation, 

progressive swelling and matting with other nodes 

within a group. Adhesion to the adjacent skin may result 

in induration and purplish discoloration. The center of 

the enlarging gland becomes soft and caseous material 

may rupture into surrounding tissue or through skin with 

sinus formation. Mycobacterial infection should be 

considered in the di&erential diagnosis of a cervical 

swelling, especially in endemic areas. The duration of 

symptoms before diagnosis may range from few weeks 

Figure : A. Phlyctenular keratoconjunctivitis  B. Erythema nodosum C. MT 28mm. D. Lymphadenopathy 



The Journal of Ad-din Women's Medical College Volume 14,  Number 1,  January 2026

43

to several months.15, 17 It may present as a unilateral 

single or multiple painless slow growing mass or masses 

developing over weeks to months, mostly located in the 

posterior cervical and less commonly in supraclavicular 

region .15,17,18

PKC and erythema nodosum are two uncommon signs 

indicative of recent TB infection.12,19 Phlyctenular 

keratoconjunctivitis is a nodular a*iction characterized 

by the formation of a small, circumscribed lesion at the 

corneal limbus20 and is a nonspeci!c allergic response in 

the cornea and/or conjunctiva, to a variety of antigens.21  

Conjunctival phlyctens are usually transient and 

asymptomatic, but occasionally in larger phlyctens, frank 

pustular conjunctivitis may develop with subsequent 

penetration into sclera, leading to permanent scar 

formation. Corneal phlyctens present with lacrimation, 

photophobia and blepharospasm and tend to leave 

opacities, leading to permanent vision impairment or 

occasionally blindness.21 Tuberculosis as an etiological 

association, is being supplanted by staphylococcal 

infection and worm infestation in the developed world. 

Tuberculosis has been implicated in 77% (86/112) of all 

cases of PKC from India. PKC lesions were observed to be 

more severe and recurrent in patients with tuberculosis. 

The most common underlying tubercular focus was 

found to be the lungs, followed by tubercular 

lymphadenopathy.10 Tubercular phlyctenular 

conjunctivitis usually regresses completely with 

antitubercular therapy.22

Erythema nodosum is a skin condition where red lumps 

appear on the shins and less commonly forearms and 

thighs. This is a painful disorder of the subcutaneous fat 

that can manifest with tender, erythematous, 

subcutaneous nodules. Erythema nodosum is a 

well-known delayed hypersensitivity reaction to a 

variety of di&erent stimuli such as infections, 

autoimmune diseases or drugs, depending on the 

country of the patient's origin.11 The association of 

erythema nodosum with tuberculosis is well known, 

especially in endemic regions.23 Some series reported TB 

as the second most common cause of secondary 

erythema nodosum, whereas others consider 

Mycobacterium tuberculosis infection as a rare 

cause.13,14, 24 In a recent study found that almost all 

patients with primary TB presented with EN whereas 

20% of those with EN had tuberculosis.25  A strong 

association of EN with TB within one month of diagnosis 

was also found in a study.23 Similarly, a study reported 

that among clinical forms of TB, primary TB is unique to 

cause erythema nodosum, frequently seen in children 

and young adolescents. It may even manifest before the 

development of a skin-test reaction to tuberculin.24

We have diagnosed the girl as a case of extrapulmonary 

primary TB because no focus was found in the lungs but 

there is evidence of cervical TB lymphadenitis with 

simultaneous presence of PKC and EN, which are 

hypersensitivity reactions of primary TB. 

Primary TB as cervical lymphadenitis with phlyctenular 

keratoconjunctivitis (PKC) and erythema nodosum (EN) 

are rare associations and never been reported previously. 

Conclusion

TB is a systemic disease which may give rise to cervical 

lymphadenitis as an extra-pulmonary manifestation. The 

most usual signs and symptoms are the appearance of a 

chronic, painless mass in the neck, which is persistent 

and usually grows with time. Primary extra-pulmonary 

tubercular lymphadenitis with presence of phlyctenular 

conjunctivitis and erythema nodosum is a rare 

association. Matted !rm, non-tender cervical lymphnode 

in a child is suspicious of tubercular origin, if it is 

associated with EN it is highly suspicious and if EN and 

PKC are present, it is highly suggestive of tuberculosis.
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Abstract

Acinetobacter baumannii(A. baumannii) has emerged as one of the most important opportunistic pathogens 

associated with healthcare-associated infections worldwide. Its remarkable ability to survive in hospital environments, 

acquire antimicrobial resistance determinants, and cause outbreaks in intensive care units has made it a major public 

health concern. This review summarizes the taxonomy, epidemiology, virulence mechanisms, antimicrobial resistance 

patterns, clinical signi!cance, current therapeutic approaches, and future treatment prospects of Acinetobacter 

species, with particular emphasis on multidrug-resistant (MDR) A. baumannii. A comprehensive review of published 

literature was conducted, focusing on global and regional epidemiology, molecular mechanisms of pathogenicity and 

resistance, diagnostic methods, and emerging therapeutic strategies against MDR and carbapenem-resistant A. 

baumannii. A. baumannii is a leading cause of ventilator-associated pneumonia, bloodstream infections, urinary tract 

infections, and wound infections, particularly among critically ill and immunocompromised patients. Its pathogenicity 

is mediated by multiple virulence factors, including outer membrane proteins, capsular polysaccharides, 

lipopolysaccharides, !mbriae, and bio!lm formation. The organism demonstrates extraordinary genomic plasticity, 

enabling the acquisition and dissemination of resistance genes through plasmids, transposons, integrons, and 

insertion sequences. Consequently, MDR, extensively drug-resistant (XDR), and pan-drug-resistant (PDR) strains have 

become increasingly prevalent worldwide. Although carbapenems remain e"ective against susceptible isolates, 

treatment options for resistant strains are limited. Novel agents such as sulbactam-durlobactam, ce!derocol, abaucin, 

antimicrobial peptides, and phototherapy represent promising future interventions. MDR A. baumannii continues to 

pose a signi!cant challenge to modern healthcare systems. Strengthened infection control practices, antimicrobial 

stewardship programs, continuous surveillance, and the development of innovative therapeutic strategies are 

essential to mitigate the growing threat of this highly adaptable pathogen.
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Introduction

Acinetobacter represents a heterogeneous group of 

free-living saprophytes that are widely distributed in 

nature and commonly present in diverse environmental 

niches.1 Members of this genus are often part of the 

normal #ora of the human skin2, mucous membranes 

and pharyngeal and respiratory secretions.2,3 They are 

opportunistic pathogens capable of causing a broad 

spectrum of infections, including pneumonia, 

septicemia and wound infections.4

In hospitalized individuals, this species primarily colonizes 

the skin, oropharynx and gastrointestinal tract.5 These 

organisms have been recovered from various body sites of 

healthy individuals, including the forehead, nose, ear, 

throat, trachea, conjunctiva, hand, vagina and perineum- 

most frequently inhabiting moist areas such as the axillae, 

groin and web spaces.6 Acinetobacter spp. have also been 

isolated from a wide range of animals, including birds, !sh 

and rainbow trout, as well as from food sources such as raw 

vegetables, fruits, milk and dairy products.7, 8

One of the most remarkable features of A. baumannii is 

its ability to survive under desiccated conditions for 

prolonged periods. This resilience enables it to persist on 

reusable medical devices such as ventilator tubing, 

arterial pressure monitoring systems, humidi!ers, 

washbasins, plastic urinals and respirometers.8

A. baumannii infections principally occur in healthcare 

settings, such as hospitals, long-term care facilities, and 

ICUs. It can cause a range of infections, including 

bloodstream infections, pneumonia, urinary tract 

infections, wound infections, and infections of surgical 

sites. They tend to a"ect individuals with compromised 

immune systems, such as individuals who are critically ill, 

have underlying medical conditions, or have undergone 

invasive procedures. These infections are troublesome 

because they can be di$cult to treat, particularly when 

the bacteria are resistant to multiple antibiotics.9

It has been demonstrated to be a cause of community- 

acquired respiratory tract infections, including 

pneumonia, among immunocompetent individuals 

residing in tropical regions, in addition to intensive care 

unit patients. Furthermore, among the most frequent 

sources of infection among troops who su"ered trauma 

during the Vietnam, Afghanistan, and Iraq con#icts is 

Acinetobacter. Notwithstanding these noteworthy 

correlations, the extent of the expanding worldwide 

pandemic of Acinetobacter ICU-acquired infections in 

critically ill patients is incomparable.10 One of the most 

concerning aspects of Acinetobacter infections is that 

many strains are resistant to multiple antibiotics. This is 

due in part to the overuse of antibiotics, which has 

allowed the bacterium to develop resistance 

mechanisms. Because of its multidrug resistance, it has 

been termed an “ESKAPE” pathogen (Enterococcus 

faecium, Staphylococcus aureus, Klebsiella pneumoniae, 

Acinetobacter baumannii, Pseudomonas aeruginosa, and 

Enterobacter sp).11

To determine the prevalence and patterns of antibiotic 

resistance of Acinetobacter in critically ill patients 

throughout the globe, surveillance data were also 

reviewed along with other prospective and retrospective 

investigations of ICU-acquired infections. Acinetobacter

infections are most common in hospitalized patients, 

especially those who are critically ill or who have 

weakened immune systems. They are often referred to as 

nosocomial or hospital-acquired infections. A. baumannii 

can survive on surfaces and medical equipment, 

allowing it to persist and spread within healthcare 

environments. Prolonged stays in the intensive care unit 

are closely linked to the development of infections 

acquired there in, which is associated to worse outcomes 

such as higher rates of morbidity and mortality.

Current Taxonomy: Acinetobacter species are short, 

plump, Gram-negative coccobacilli, measuring 1.0–1.5 μ

m in width and 1.5–2.5 μm in length during exponential 

growth; they adopt a coccoid form in the stationary 

phase and may form pairs or elongated chains.12 The 

taxonomic classi!cation is as follows:

l Domain: Bacteria 

l Phylum: Proteobacteria

l Class: Gammaproteobacteria

l Order: Pseudomonadales

l Family: Moraxellaceae

l Genus: Acinetobacter 

The genus is highly diverse and its taxonomy has been 

greatly re!ned through genomic methods. 

Epidemiology 

A. baumannii is primarily a healthcare-associated pathogen

responsible for a variety of nosocomial infections, 

including septicaemia, bacteraemia, ventilator- associated 

pneumonia, wound infections, endocarditis, meningitis 

and urinary tract infections.13 Outbreaks are commonly 

reported in intensive care and burn units, particularly 

among patients requiring mechanical ventilation.8 
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 Global Epidemiology of Acinetobacter species 

A. baumannii is widely distributed in water and soil, as 
well as in numerous healthcare settings, where it 
frequently colonizes hospitalized patients.8,14

Epidemiological studies have documented the presence 
of multidrug-resistant A. baumannii across multiple 
regions worldwide, including Europe, North America, 
Argentina, Brazil, China, Taiwan, Hong Kong, Japan and 
Korea, often in association with nosocomial infections.8

Community-acquired pneumonia caused by A. 

baumannii has been reported primarily in tropical areas, 
particularly during warm and humid months.8,15

In addition to A. baumannii, Acinetobacter courvalinii (A. 

courvalinii) has been identi!ed as an opportunistic 
human pathogen. The !rst clinical isolation of A. 

courvalinii was reported from the urine of an eight- 
year-old boy with a neurogenic bladder in Russia.16 More 
recently, a strain of A. courvalinii was isolated in a hospital 
in Ottawa, Canada, marking the !rst clinical report of this 
species in the country.17

South Asia Epidemiology of Acinetobacter spp. 

Carbapenem-resistant Gram-negative bacteria, 
particularly the Acinetobacter baumannii–calcoaceticus 

complex, are highly prevalent in South and Southeast 
Asia. These regions, which account for over one-third of 

the global population and host several major medical 

tourism destinations, face considerable challenges due 

to the high burden of antimicrobial resistance. In India, 

carbapenem resistance among A. baumannii isolates 

typically exceeds 40%, with OXA-type carbapenemases 

being the dominant resistance mechanism.18,19

In Pakistan, carbapenem resistance rates in A. baumannii 

range from 62% to 100% among clinical isolates 20. In 

Bangladesh, a study conducted in a university hospital ICU 

found that A. baumannii was isolated from approximately 

one-third of clinical samples, and two-thirds of these 

isolates were resistant to carbapenems.21 

These data underscore the critical need for continuous 

regional surveillance, molecular detection of resistance 

genes, and stringent infection control practices to limit 
the spread of carbapenem-resistant A. baumannii in 
healthcare settings. 25

 Epidemiology of Outbreaks 

A notable characteristic of Acinetobacter baumannii is its 
propensity to cause hospital outbreaks, driven by its 
multidrug resistance and remarkable ability to survive 
desiccation on surfaces.26 Speci!c resistant clones are 

often responsible for these outbreaks. In Europe, three 
major clones, designated as I, II and III, have been 
identi!ed and have caused geographically distinct 
outbreaks within healthcare institutions. In most 
outbreak settings, the majority of A. baumannii isolates 
typically belong to a single clone.27,28

Clinical Signi!cance

A. baumannii is a foremost cause of nosocomial infections,
incorporating bloodstream infections, ventilator- 
associated pneumonia, surgical site infections, and 
urinary tract infections. It creates a signi!cant challenge 
in healthcare surroundings due to its capability to 
acquire antibiotic resistance mechanisms.29 The following
is an overview of the clinical signi!cance of Acinetobacter, 
supported by references:

 •  Healthcare-associated Infections (HAIs): A. baumannii

is associated with to a range of healthcare- 
associated infections, including bloodstream 
infections, ventilator-associated pneumonia, urinary 
tract infections, surgical site infections, and 
catheter-related infections.30,31 These infections 
primarily a"ect persons with compromised immune 
systems, such as acutely ill patients, those who go 
through invasive procedures, and individuals with 
prolonged hospital stays.32

•  Antibiotic Resistance: Acinetobacter sp. has an 
increased unsavory reputation due to its capability 
to grow resistance to multiple antibiotics, including 
carbapenems, which are commonly used as a last 
resort for treating multidrug-resistant infections. 
The development of carbapenem-resistant A. 

baumannii (CRAB) has presented noteworthy trials 
in clinical settings, limiting treatment options, and 
contributing mortality rates.33, 34

•  Outbreaks and Clonal Spread: Acinetobacter 

occurrences have been reported in healthcare 
facilities internationally, often concerning 
multidrug-resistant strains. These outbreaks are 
repeatedly accompanied by the clonal distribution 
of speci!c strains within a healthcare setting, 
indicating the signi!cance of infection control 
measures to avoid transmission.35, 36

•  Community-Acquired Infections: Although less 
common, Acinetobacter infections can also appear in 
the group, remarkably in individuals with 
underlying risk factors or preceding healthcare 
coverage. Community-acquired strains may exhibit 
antibiotic resistance, further complicating.37
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•  Wound Infections in Combat Casualties: A. 

baumannii has been an alarm in army healthcare 
settings due to its capability to be a source of severe 
wound infections, remarkably in combat fatalities. 
These infections have determined resistance to 
multiple antibiotics, posing signi!cant challenges 
for treatment.38, 39

Virulence Factors of Acinetobacter species 

Acinetobacter is considered to be an organism of low 
virulence.8,40  Despite extensive research into the virulence 
potential of this emerging pathogen, little is still known 
about its true pathogenic capacity and virulence factors. 
Virulence factors help bacteria colonize epithelial 
surfaces, evade and inhibit the host immune response 
through bio!lm formation and obtain nutrition from the 
host.41,42 The major virulence factors of Acinetobacter 

include cell surface hydrophobicity, outer membrane 
proteins (OMPs), capsular polysaccharides and 
lipopolysaccharides, bio!lm formation. Among these, 
OmpA has been determined to contribute signi!cantly 
to the pathogenic potential of the organism.43 OmpA 
binds to host epithelial cells and mitochondria, inducing 
mitochondrial dysfunction and swelling. This is followed 
by the release of cytochrome c, a heme protein, which 
leads to apoptosome formation and subsequent apoptosis
of the host cell.43 OmpA, being the most abundant 
surface protein of the pathogen, also contributes to 
resistance against complement-mediated killing and 
bio!lm formation.44, 45

Acinetobacter species expresses surface capsular 
polysaccharides that serve as targets for protective 
antibody-based interventions. Antibiotic-induced 
overproduction of capsular polysaccharides increases 
resistance to complement-mediated killing. The 
lipopolysaccharides (endotoxins) are potent stimulators 
of circulating leukocytes inducing the release of 
pro-in#ammatory mediators such as TNF-a and IL-8 from 
macrophages.8,46 These endotoxins are toxic to 
neutrophils, inhibiting their migration and phagocytic 
activity. 8,15,40

The organism also produces various extracellular 
enzymes, cytotoxins and vascular permeability factors 
that contribute to tissue damage, particularly in 
respiratory tract infections.8,47 Bacterial attachment is 
believed to be an early and critical step in Gram-negative 
nosocomial pneumonia.48 Type 1 !mbriae are adhesive 
virulence factors involved in adherence and 
colonization.49,50

One of the major factors contributing to the chronicity, 
persistence and antimicrobial resistance of Acinetobacter 

infections is its remarkable ability to colonize and form 
bio!lms on both biotic and abiotic surfaces.51 The 
bio!lm formation rate in A. baumannii (80–91%) is 
signi!cantly higher than that observed in other species 
(5–24%).52 Bio!lm development in A. baumannii involves 
multiple virulence determinants, including outer 
membrane protein A (OmpA), bio!lm-associated protein 
(Bap), chaperone–usher pilus (Csu), extracellular 
exopolysaccharide (EPS),two-component regulatory 
system (BfmS/BfmR), poly-β-(1,6)-N-acetylglucosamine 
(PNAG) and quorum-sensing systems.51,53 Other 
virulence-related enzymes secreted by the bacterium 
include esterases, aminopeptidases and acid 
phosphatases, which assist in host tissue invasion and 
nutrient acquisition.8,15

2.11 Species Identi!cation 

In 1986, DNA-DNA hybridization was used to delineate 
species within the Acinetobacter genus.54 Identi!cation 
of Acinetobacter species is challenging due to the lack of 
standardized techniques. Initially, species were 
distinguished based on phenotypic characteristics such 
as growth temperature, colony morphology, growth 
medium and glucose non-fermentation. The Acinetobacter

calcoaceticus–baumannii(ACB) complex encompasses 
closely related species, including A. pittii, A. nosocomialis, 

and A. calcoaceticus has been expanded to incorporate 
more recently described species such as A. seifertii and A. 

lactucae.55 Members of this complex exhibit high 
phenotypic and genotypic similarity, sharing comparable
colony morphology, biochemical characteristics and 
other laboratory traits.56,57 Due to this similarity, accurate 
species-level identi!cation within the genus requires 
molecular approaches.58 Common genotypic techniques
include ampli!ed 16S rRNA gene restriction analysis, 
high-resolution !ngerprinting via ampli!ed fragment 
length polymorphism (AFLP), sequencing of the 16S–23S 
rRNA intergenic spacer region, rpoB gene sequencing 
and gyrB multiplex PCR.7,33 The OXA-51-like gene serves 
as a species-speci!c genetic marker intrinsic to A. 

baumannii.59

One notable lineage, the haemolytic clade, is characterized
by strong haemolytic activity on sheep erythrocytes and 
in some strains, proteolytic activity. 60

Antimicrobial resistance 

Over the past three decades, Acinetobacter baumannii 

has progressively acquired resistance to newly 
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developed antimicrobial agents, leading to the 
emergence of multidrug-resistant (MDR) strains. These 
MDR strains are now recognized as major nosocomial 
pathogens worldwide.8,61

Criteria for de!ning MDR, XDR and PDR in Acinetobacter 

spp. 62

• MDR (Multidrug-resistant): Non-susceptible to at 
least one agent in three or more antimicrobial 
categories. 

• XDR (Extensively drug-resistant): Non-susceptible to 
at least one agent in all but two or fewer antimicrobial
categories (i.e., susceptible to only one or two 
categories). 

• PDR (Pan-drug-resistant): Non-susceptible to all 
agents in all antimicrobial categories. 

• This species exhibit remarkable genetic adaptability, 
being naturally transformable Gram-negative 
bacteria capable of acquiring foreign resistance 
genes through transformation, conjugation and 
transduction.63 Mobile genetic elements such as 
plasmids, transposons and integrons play a central 
role in resistance dissemination.26 Class I and II 
integrons are strongly associated with multidrug 
resistance and are frequently integrated into the 
chromosome, promoting clonal spread of resistance 
determinants. Insertion sequences (IS elements) 
also enhance β-lactamase expression and acquisition 
of additional resistance phenotypes. 31,63

 Mechanisms of Antibiotic Resistance in A. baumannii

The major mechanisms of antimicrobial resistance in 
Acinetobacter baumannii include the following: 

1. Enzymatic inactivation of antibiotics 

2. Reduced permeability or restricted entry of 
antibiotics into the bacterial cell 

3. Alteration of target sites or cellular functions due to 
mutations.64

A. baumannii is gaining popularity due to a growth in 
antimicrobial resistance and the emergence of strains 
that are resistant to nearly all existing medicines.26,65 This 
organism is naturally resistant to many antibiotics, 
including aminopenicillins, third generation cephalosporins
(Ceftazidime), chloramphenicol, Imipenem, Chloramphenicol,
Cipro#oxacin, Doripenem, and Tobramycin. Its resistance 
mechanisms involve β-lactamase production, e'ux 
pumps, porin mutations, and aminoglycoside-modifying 

enzymes, making treatment options increasingly limited. 
The rapid evolution of MDR A. baumannii highlights the 
urgent need for novel therapeutic strategies and strict 
antibiotic stewardship to control its spread. A study was 
conducted on the isolation, characterization, and 
antibacterial susceptibility of Acinetobacter species 
obtained from a tertiary care hospital. The study found 
varying resistance levels across di"erent antibiotics. 
Aminopenicillins showed the lowest resistance at 26.6%, 
while imipenem resistance was alarmingly high at 76.6%, 
indicating the widespread presence of carbapenemase 
enzymes. Similarly, ceftazidime resistance was recorded 
at 70%, suggesting the role of extended-spectrum β- 
lactamases. Other antibiotics, including chloramphenicol
(63.3%), cipro#oxacin (60%), doripenem (60%), and 
tobramycin (66.6%), also exhibited high resistance rates. 
These !ndings highlight the increasing challenge of 
multidrug-resistant Acinetobacter baumannii infections 
and emphasize the urgent need for alternative treatment 
strategies and e"ective antibiotic stewardship 
program.27.66 It also has a remarkable ability to develop 
resistance mechanisms to broad-spectrum-lactams, 
aminoglycosides, #uoroquinolones, and tetracyclines, 
Numerous investigations have found an increase in the 
number of A. baumannii strains that are resistant to these 
drugs. MDR isolates from geographically di"erent 
locations have also been shown to be clonally related, 
whereas susceptible strains are genotypically 
heterogeneous, implying that the problem of resistance 
may be associated with a limited number of successful A. 

baumannii lineages. Resistance to carbapenems, which 
were introduced in 1985 and have been the most 
important drugs for the treatment of MDR A. baumannii

infections for many years, is of special concern. Even 
though clinical A. baumannii were shown to be invariably 
susceptible to these drugs in early studies.28,67 Hospital 
outbreaks caused by carbapenem-resistant strains had 
already been reported by the early 1990s.29, 68 indicating 
that A. baumannii can cause infections that are 
completely resistant to the currently available antimicrobial
arsenal.

Antimicrobial Therapy 

Acinetobacter baumannii is classi!ed by the Infectious 
Disease Society of America as a “red alert” pathogen due 
to its signi!cant threat to the e"ectiveness of current 
antimicrobials.7 With rising resistance, only a limited 
number of drugs can reliably treat MDR Acinetobacter 

infections, making them di$cult to manage and often 
leading to adverse patient outcomes. Carbapenems, 
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such as imipenem/cilastatin and meropenem, remain 
the drugs of choice for severe infections caused by 
susceptible Acinetobacter isolates. However, infections 
with carbapenem-resistant strains are increasingly 
common. Treatment of these infections requires the use 
of older drugs like colistin, less commonly used agents 
such as sulbactam, or drugs with limited clinical 
experience such as tigecycline. Combination 
antimicrobial therapy is frequently employed to manage 
infections caused by multidrug-resistant strains. 69

Future Treatment Options 

New Antibiotics 

The application of deep learning has enabled the 
discovery of Abaucin, a structurally novel, narrow- 
spectrum antibiotic with potent activity against 
Acinetobacter baumannii.70 This molecule selectively 
disrupts lipoprotein tra$cking by targeting the 
LolE-mediated pathway, exploiting a unique feature of 
the A. baumannii lipoprotein transport system. The study 
highlights the growing role of arti!cial intelligence in 
antibiotic discovery, providing a promising molecular 
sca"old for combating multidrug-resistant A. baumannii 

while minimizing o"-target e"ects on commensal #ora. 70

The treatment arsenal for carbapenem-resistant 
Acinetobacter baumannii–calcoaceticus complex (ABC) 
has been transformed by the phase 3 ATTACK trial, which 
led to the approval of sulbactam-durlobactam (SUL-DUR).71

This β-lactam/β-lactamase inhibitor combination 
demonstrated non-inferior 28-day all-cause mortality 
compared to colistin and a substantially lower incidence 
of nephrotoxicity (13% vs. 38%).71 In a retrospective 
cohort study of 104 adults with carbapenem-resistant 
Acinetobacter baumannii bloodstream infections, 
ce!derocol was evaluated against colistin. Patients 
treated with ce!derocol showed higher clinical cure 
rates (66% vs. 44.4%) and fewer adverse events, primarily 
due to reduced acute kidney injury. The !ndings 
highlight ce!derocol as a valuable therapeutic option, 
particularly for frail patients or those at high risk of 
nephrotoxicity. 72

Antimicrobial Peptides (AMPs) 

The escalating threat of multidrug-resistant Acinetobacter

baumannii, particularly carbapenem-resistant strains 
(CRAB), underscores a critical need for novel therapeutic 
agents beyond last-resort polymyxins.73 Some AMPs, like 
the stapled peptide L8S1, function by potentiating 
conventional antibiotics such as rifampicin, enhancing 
their penetration by disrupting the outer membrane.74

Other peptides, including the cyclic peptide B2, adopt a 
targeted approach by inhibiting essential outer 
membrane proteins like BamA, leading to bacterial 
death and showing e$cacy in murine lung infection 
models.75

A signi!cant challenge for AMPs is their susceptibility to 
proteolytic degradation, which can be mitigated through
engineering strategies like hydrocarbon stapling to 
improve in vivo stability.76 Recent discoveries continue 
to expand this arsenal; for instance, the peptide DvAMP 
exhibits potent activity against CRAB by disrupting 
membrane integrity, binding to lipopolysaccharides and 
phospholipids and inducing lethal oxidative stress, 
demonstrating signi!cant e$cacy in a mouse 
pneumonia model.73 Similarly, Octopromycin, a peptide 
derived from Octopus minor, has been shown to inhibit 
bio!lm formation and disrupt bacterial membranes in A. 

baumannii, proving e"ective in zebra!sh infection 
models with low toxicity. 77

A common and e"ective mechanism among many of 
these peptides is the permeabilization of the bacterial 
membrane, as seen with B2 and DvAMP, which leads to a 
loss of membrane potential and cell death.75,73 Crucially, 
these advanced AMPs are designed not only for high 
antimicrobial and antibio!lm activity but also for low 
hemolytic activity and high serum stability, addressing 
key translational barriers.73,75 The success of these 
peptides in various animal models, from zebra!sh to 
mice, con!rms their therapeutic potential and in vivo 
safety.73,74

Phototherapy: Phototherapy involves the use of a 
photosensitizer in combination with light and oxygen to 
produce reactive oxygen species, which can damage 
bacterial DNA and disrupt membranes. Currently, this 
approach is largely restricted to topical applications due 
to potential local tissue injury. Among studied 
photosensitizers, tetra pyrrole porphyrins and pheno- 
thiazinium salts have demonstrated the most activity 
against Acinetobacter. 78

Standard precautions 

Includes hand hygiene, proper and consistent use of 
gloves and appropriate use of gowns and eye protection. 

Contact precautions 

Involves using dedicated patient care equipment and 
wearing gowns and gloves for healthcare personnel. 

Cohorting patients 

Grouping colonized and infected patients within a 
designated unit or section of a unit to prevent 
cross-transmission. 
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Antimicrobial stewardship 

Programs designed to promote judicious use of 
antimicrobials and prevent the emergence of resistance. 

Given the wide range of resistance associated with 
Acinetobacter, the function of avoiding the pathogen’s 
spread to additional patients is critical. According to the 
Centers for Disease Control and Prevention (CDC) 
infection control recommendations, hospitals with high 
rates of multidrug-resistant Acinetobacter should 
implement more aggressive infection control measures 
to control and prevent further nosocomial transmission.79

Although di$cult, strong infection control techniques 
can e"ectively control Acinetobacter infection outbreaks. 
Increased sta" education, single-use items for speci!c 
patients, hand hygiene, cohorting, and isolation are all 
more likely to be e"ective measures. Antibiotic control 
programs appear to be e"ective in modifying the 
development of antibiotic resistance under restriction. 80

Controlling the use of cipro#oxacin and ceftazidime, for 
example, has been linked to a rise in Acinetobacter- 
associated imipenem and amikacin resistance.80

Antibiotic control strategies can also change (select for 
other) microorganisms that cause illnesses in hospitals. 
Because antibiograms cannot always predict the 
clonality of an epidemic strain, Acinetobacter isolates 
should be molecularly typed. A. baumannii has been 
known to propagate clonally (from one clone to another) 
in several hospitals in Europe and Asia. This strain was 
limited to colistin and tigecycline resistance. 81

Future Challenges 

The control of multidrug resistance and its spread in A. 

baumannii is a di$cult task. While multiple drug 
resistance in this organism is developing and 
carbapenem resistance is rapidly expanding across the 
continent, there is a steep decline in the discovery of 
novel antimicrobial agents that can manage MDR A. 

baumannii. There is no new medicine in the pipeline, and 
none of the FDA approved antimicrobial agents 
evaluated had a signi!cant e"ect on MDR A. baumannii

control. Existing antibiotics have also failed to limit 
resistance development and e"ectively eliminate MDR 
forms. A logical synergistic approach to several 
combination medicines, while e"ective, requires greater 
in-depth understanding and rigorous trials to control 
likely outbreaks. The development of pan-drug 
resistance variations must be avoided, and e"orts must 
be made to !nd new anti-Acinetobacter drugs.

Conclusions 

Microbiological monitoring plays a crucial role in 
tracking bacterial trends and antibiotic resistance 

patterns in hospitals. It helps in identifying emerging 

resistance mechanisms, shaping antimicrobial 

stewardship policies, and contributing epidemiological 

data for infection control strategies. This review 

highlights that longer hospital stays, ICU admissions, 

total parenteral nutrition, invasive procedures such as 

endotracheal intubation and nasogastric tube insertion, 

and prior antibiotic use are signi!cant risk factors for 

Acinetobacter infections. MDR Acinetobacter species, 

particularly in hospital ICUs, present a serious global 

public health challenge, leading to high mortality rates. 

The geographical variability in resistance patterns 

underscores the importance of local surveillance in 

guiding appropriate treatment strategies. With limited 

treatment options available for MDR organisms, further 

pharmacokinetic and pharmacodynamic studies are 

essential to optimize combination therapies until novel, 

more e"ective drugs are introduced into clinical practice. 

Strengthening infection control measures, enhancing 

antimicrobial stewardship, and fostering research on 

alternative therapeutic strategies will be key to 

combating the growing threat posed by MDR 

Acinetobacter infections.

References

1. Almasaudi SB. Acinetobacter spp. as nosocomial 

pathogens: Epidemiology and resistance features. 

Saudi J Biol Sci. 2018; 25(3): 586-596.

2. Turton JF, Ward ME, Woodford N, Kaufmann ME, Pike 

R, Livermore DM, et al. The role of IS Aba1 in 

expression of OXA carbapenemase genes in 

Acinetobacter baumannii. FEMS Microbiol Lett. 

2006; 258(1): 72-77.

3. Munoz-Price LS, Weinstein RA. Acinetobacter 

infection. N Engl J Med. 2008; 358(12): 1271-1281.

4. Beggs CB, Kerr KG, Snelling AM, Sleigh PA. 

Acinetobacter spp. and the clinical environment. 

Indoor Built Environ. 2006; 15(1): 19-24.

5. Jung J, Park W. Acinetobacter species as model 

microorganisms in environmental microbiology: 

current state and perspectives. Appl Microbiol 

Biotechnol. 2015; 99(6): 2533-2548.

6. Sastry AS, Bhat S. Essentials of medical microbiology. 

JP Medical Ltd; 2018.

7. Peleg AY, Seifert H, Paterson DL. Acinetobacter 

baumannii: emergence of a successful pathogen. 
Clin Microbiol Rev. 2008; 21(3): 538-582.



The Journal of Ad-din Women's Medical College Volume 14,  Number 1,  January 2026

52

8. Kanafani Z, Kanj S. Acinetobacter infection: 
Epidemiology, microbiology, pathogenesis, clinical 
features, and diagnosis. Wolters Kluwer. 2013; 2: 
21-33.

9. Howard A, O'Donoghue M, Feeney A, Sleator RD. 

Acinetobacter baumannii: an emerging opportunistic

pathogen. Virulence. 2012; 3(3): 243-250.

10. Falagas ME, Karveli EA, Siempos II, Vardakas KZ. 

Acinetobacter infections: a growing threat for 

critically ill patients. Epidemiol Infect. 2008; 136(8): 

1009-1019. 

11. Rice LB. Federal funding for the study of 

antimicrobial resistance in nosocomial pathogens: 

no ESKAPE. J Infect Dis. 2008; 197(8): 1079-1081.

12. Jung J, Park W. Acinetobacter species as model 

microorganisms in environmental microbiology: 

current state and perspectives. Appl Microbiol 

Biotechnol. 2015; 99(6): 2533-2548.

13. Vashist J, Tiwari V, Das R, Kapil A, Rajeswari MR. 

Analysis of penicillin-binding proteins (PBPs) in 

carbapenem resistant Acinetobacter baumannii. 

Indian J Med Res. 2011; 133(3): 332-338.

14. Villegas MV, Hartstein AI. Acinetobacter outbreaks, 

1977–2000. Infect Control Hosp Epidemiol. 2003; 

24(4): 284-295.

15. Doughari HJ, Ndakidemi PA, Human IS, Benade S. 

The ecology, biology and pathogenesis of 

Acinetobacter spp.: an overview. Microbes Environ. 

2011; 26(2): 101-112.

16. Sheck E, Romanov A, Shapovalova V, Shaidullina E, 

Martinovich A, Ivanchik N, et al. Acinetobacter 

non-baumannii species: occurrence in infections in 

hospitalized patients, identi!cation, and antibiotic 

resistance. Antibiotics (Basel). 2023; 12(8): 

1301-1309.

17. Sykes EM, Mateo-Estrada V, Muzaleva A, Zhanel G, 

Dettman J, Chapados J, et al. Characterization of a 

colistin resistant, hypervirulent hospital isolate of 

Acinetobacter courvalinii from Canada. Eur J Clin 

Microbiol Infect Dis. 2024; 43(10): 1939-1949.

18. Alagesan M, Gopalakrishnan R, Panchatcharam SN, 

Dorairajan S, Ananth TM, Venkatasubramanian R. A 

decade of change in susceptibility patterns of 

Gram-negative blood culture isolates: a single center 
study. Germs. 2015; 5(3): 65-72.

19. Bali NK, Fomda BA, Bashir H, Zahoor D, Lone S, Koul 
RA. Emergence of carbapenem-resistant Acinetobacter
in a temperate north Indian state. Br J Biomed Sci. 
2013; 70(4): 156-160.

20. Shakoor S, Khan E, Zafar A, Hasan R. In vitro activity 
of tigecycline and other tetracyclines against 
carbapenem-resistant Acinetobacter species: report 
from a tertiary care centre in Karachi, Pakistan. 
Chemotherapy. 2010; 56(3): 184-189.

21. Nahar A, Anwar S, Saleh AA, Miah MRA. Isolation of 
Acinetobacter species and their antimicrobial 
resistance pattern in an intensive care unit (ICU) of a 
tertiary care hospital in Dhaka, Bangladesh. 
Bangladesh J Med Microbiol. 2012; 6(1): 3-6.

22. Mugnier PD, Bindayna KM, Poirel L, Nordmann P. 
Diversity of plasmid-mediated carbapenem- 
hydrolysing oxacillinases among carbapenem- 
resistant Acinetobacter baumannii isolates from the 
Kingdom of Bahrain. J Antimicrob Chemother. 2009; 
63(5): 1071-1073.

23. Mugnier PD, Poirel L, Naas T, Nordmann P. Worldwide 
dissemination of the blaOXA-23 carbapenemase 
gene of Acinetobacter baumannii. Emerg Infect Dis. 
2010; 16(1): 35-40.

24. Saeed NK, Kambal AM, El-Khizzi NA. 
Antimicrobial-resistant bacteria in a general 
intensive care unit in Saudi Arabia. Saudi Med J. 
2010; 31(12): 1341-1349.

25. Kamolvit W, Sidjabat HE, Paterson DL. Molecular 
epidemiology and mechanisms of carbapenem 
resistance of Acinetobacter spp. in Asia and Oceania. 
Microb Drug Resist. 2015; 21(4): 424-434.

26. Fournier PE, Richet H, Weinstein RA. The 
epidemiology and control of Acinetobacter 
baumannii in health care facilities. Clin Infect Dis. 
2006; 42(5): 692-699.

27. Karageorgopoulos DE, Falagas ME. Current control 
and treatment of multidrug-resistant Acinetobacter 
baumannii infections. Lancet Infect Dis. 2008; 8(12): 
751-762.

28. Zowawi HM, Sartor AL, Sidjabat HE, Balkhy HH, Walsh 
TR, Al Johani SM, et al. Molecular epidemiology of 
carbapenem-resistant Acinetobacter baumannii 
isolates in the Gulf Cooperation Council States: 
dominance of OXA-23-type producers. J Clin 
Microbiol. 2015; 53(3): 896-903.



The Journal of Ad-din Women's Medical College Volume 14,  Number 1,  January 2026

53

29. Giamarellou H. Multidrug-resistant Gram-negative 
bacteria: how to treat and for how long. Int J 
Antimicrob Agents. 2010; 36(Suppl 2): S50-S54.

30. McConnell MJ, Actis L, Pachón J. Acinetobacter 
baumannii-associated skin and soft tissue infections: 
recognizing a broadening spectrum of disease. Surg 
Infect (Larchmt). 2013; 14(2): 170-181.

31. Pérez F, Hujer AM, Hujer KM, Decker BK, Rather PN, 
Bonomo RA. Acinetobacter baumannii: evolution of 
antimicrobial resistance—treatment options. Semin 
Respir Crit Care Med. 2015; 36(1): 85-98.

32. Munoz-Price LS, Poirel L, Bonomo RA, Schwaber MJ, 
Daikos GL, Cormican M, et al. Clinical epidemiology 
of the global expansion of Klebsiella pneumoniae 
carbapenemases. Lancet Infect Dis. 2013; 13(9): 
785-796.

33. Peleg AY, Seifert H, Paterson DL. Acinetobacter 
baumannii: emergence of a successful pathogen. 
Clin Microbiol Rev. 2008; 21(3): 538-582.

34. Doi Y, Murray GL, Peleg AY. Acinetobacter 
baumannii: evolution of antimicrobial resistance— 
treatment options. Semin Respir Crit Care Med. 
2015; 36(1): 85-98.

35. Dijkshoorn L, Nemec A, Seifert H. An increasing 
threat in hospitals: multidrug-resistant Acinetobacter
baumannii. Nat Rev Microbiol. 2007; 5(12): 939-951.

36. Adams-Haduch JM, Potoski BA, Sidjabat HE, 
Paterson DL, Doi Y. The outbreak of colistin-resistant, 
carbapenemase-producing Klebsiella pneumoniae 
in metropolitan Detroit, Michigan. Antimicrob 
Agents Chemother. 2014; 58(12): 6993-6997.

37. Antunes LCS, Visca P, Towner KJ. Acinetobacter 
baumannii: evolution of a global pathogen. Pathog 
Dis. 2014; 71(3): 292-301.

38. Murray CK, Hospenthal DR. Acinetobacter infection 
in the ICU: how to !ght an increasing threat to 
patient safety. Surg Infect (Larchmt). 2010; 11(3): 
283-289.

39. Scott P, Deye G, Srinivasan A, Murray CK, Moran KA, 
Hulten E, et al. Combat-related extremity injuries 
and infection. J Trauma Acute Care Surg. 2016; 81(1 
Suppl 2): S108-S110.

40. Kurcik-Trajkovska B. Acinetobacter spp.—a serious 
enemy threatening hospitals worldwide. Prilozi. 
2009; 30(2): 157-162.

41. Georgiades K. Genomics of epidemic pathogens. 
Clinical microbiology and infection. 2012; 18(3): 
213-217.

42. Barnhart MM, Chapman MR. Curli biogenesis and 
function. Annu Rev Microbiol. 2006; 60: 131-147.

43. Choi AH, Slamti L, Avci FY, Pier GB, Maira-Litrán T. The 

pgaABCD locus of Acinetobacter baumannii encodes 

the production of poly-β-1-6-N-acetylglucosamine, 

which is critical for bio!lm formation. J Bacteriol. 2009; 

191(19): 5953-5963.

44. Gaddy JA, Actis LA. Regulation of Acinetobacter 

baumannii bio!lm formation. Future Microbiol. 2009; 

4(3): 273-278.

45. Kim SW, Choi CH, Moon DC, Jin JS, Lee JH, Shin JH, et 

al. Serum resistance of Acinetobacter baumannii 

through the binding of factor H to outer membrane 

proteins. FEMS Microbiol Lett. 2009; 301(2): 224-231.

46. Erridge C, Moncayo-Nieto OL, Morgan R, Young M, 

Poxton IR. Acinetobacter baumannii lipopolysaccharides 

are potent stimulators of human monocyte activation 

via Toll-like receptor 4 signalling. J Med Microbiol. 

2007; 56(2): 165-171.

47. Tomaras AP, Flagler MJ, Dorsey CW, Gaddy JA, Actis LA. 

Characterization of a two-component regulatory 

system from Acinetobacter baumannii that controls 

bio!lm formation and cellular morphology. 

Microbiology. 2008; 154(11): 3398-3409.

48. Hornsey M, Phee L, Wareham DW. A novel variant, 

NDM-5, of the New Delhi metallo-β-lactamase in a 

multidrug-resistant Escherichia coli ST648 isolate 

recovered from a patient in the United Kingdom. 

Antimicrob Agents Chemother. 2011; 55(12): 5952-5954.

49. Johnson JR, Stell AL. Extended virulence genotypes of 

Escherichia coli strains from patients with urosepsis in 

relation to phylogeny and host compromise. J Infect 

Dis. 2000; 181(1): 261-272.

50. McConnell MJ, Actis L, Pachón J. Acinetobacter 

baumannii: human infections, factors contributing to 

pathogenesis and animal models. FEMS Microbiol Rev. 

2013; 37(2): 130-155.

51. Thummeepak R, Kongthai P, Leungtongkam U, 

Sitthisak S. Distribution of virulence genes involved 

in bio!lm formation in multidrug-resistant 

Acinetobacter baumannii clinical isolates. Int 

Microbiol. 2016; 19(2): 121-129.

52. Roy S, Chowdhury G, Mukhopadhyay AK, Dutta S, 

Basu S. Convergence of bio!lm formation and 
antibiotic resistance in Acinetobacter baumannii 
infection. Frontiers in medicine. 2022; 9: e793615.



The Journal of Ad-din Women's Medical College Volume 14,  Number 1,  January 2026

54

53. Ghasemi E, Ghalavand Z, Goudarzi H, Yeganeh F, 
Hashemi A, Dabiri H, et al. Phenotypic and genotypic 
investigation of bio!lm formation in clinical and 
environmental isolates of Acinetobacter baumannii. 
Arch Clin Infect Dis. 2018; 13(4): e12914.

54. Marinova-Bulgaranova TV, Hitkova HY, Balgaranov
NK. Current Methods for Reliable Identi!cation of 
Species in the Acinetobacter calcoaceticus– 
Acinetobacter baumannii Complex. Microorganisms. 
2025; 13(8): 1819.

55. Rooney AP, Dunlap CA, Flor-Weiler LB. Acinetobacter 
lactucae sp. nov., isolated from iceberg lettuce 
(Asteraceae: Lactuca sativa). Int J Syst Evol Microbiol. 
2016; 66(9): 3566-3572.

56. Nemec A, Radolfova-Krizova L, Maixnerova M, 
Vrestiakova E, Jezek P, Sedo O. Taxonomy of 
haemolytic and/or proteolytic strains of the genus 
Acinetobacter with the proposal of Acinetobacter 
courvalinii sp. nov. (genomic species 14 sensu Bouvet 
& Jeanjean), Acinetobacter dispersus sp. nov. 
(genomic species 17), Acinetobacter modestus sp. 
nov., Acinetobacter proteolyticus sp. nov. and 
Acinetobacter vivianii sp. nov. Int J Syst Evol Microbiol. 
2016; 66(4): 1673-1685.

57. Cosgaya C, Marí-Almirall M, Van Assche A, 
Fernández-Orth D, Mosqueda N, Telli M, et al. 
Acinetobacter dijkshoorniae sp. nov., a member of the 
Acinetobacter calcoaceticus–Acinetobacter baumannii
complex mainly recovered from clinical samples in 
di"erent countries. Int J Syst Evol Microbiol. 2016; 
66(10): 4105-4111.

58. Turton JF, Shah J, Ozongwu C, Pike R. Incidence of 
Acinetobacter species other than A. baumannii 
among clinical isolates of Acinetobacter: evidence for 
emerging species. J Clin Microbiol. 2010; 48(4): 
1445-1449.

59. Figueiredo S, Bonnin RA, Poirel L, Duranteau J, 
Nordmann P. Identi!cation of the naturally occurring 
genes encoding carbapenem-hydrolysing oxacillinases
from Acinetobacter haemolyticus, Acinetobacter 
johnsonii, and Acinetobacter calcoaceticus. Clin 
Microbiol Infect. 2012; 18(9): 907-913.

60. Card RM, La T, Burrough ER, Ellis RJ, Nunez-Garcia J, 
Thomson JR, Mahu M, Phillips ND, Hampson DJ, 
Rohde J, Tucker AW. Weakly haemolytic variants of 
Brachyspira hyodysenteriae newly emerged in Europe 
belong to a distinct subclade with unique genetic 
properties. Veterinary research. 2019; 50(1): 21-25.

61. Abbo A, Navon-Venezia S, Hammer-Muntz O, Krichali 

T, Siegman-Igra Y, Carmeli Y. Multidrug-resistant 

Acinetobacter baumannii. Emerg Infect Dis. 2005; 

11(1): 22-29.

62. Magiorakos AP, Srinivasan A, Carey RB, Carmeli Y, 

Falagas ME, Giske CG, et al. Multidrug-resistant, 

extensively drug-resistant and pandrug-resistant 

bacteria: an international expert proposal for interim 

standard de!nitions for acquired resistance. Clin 

Microbiol Infect. 2012; 18(3): 268-281.

63. Gheorghe I, Novais Â, Grosso F, Rodrigues C, Chi!riuc 

MC, Lazar V, et al. Snapshot on carbapenemase- 

producing Pseudomonas aeruginosa and 

Acinetobacter baumannii in Bucharest hospitals 

reveals unusual clones and novel genetic 

surroundings for blaOXA-23. J Antimicrob Chemother. 

2015; 70(4): 1016-1020.

64. Rice LB. Federal funding for the study of antimicrobial 

resistance in nosocomial pathogens: no ESKAPE. J 

Infect Dis. 2008; 197(8): 1079-1081.

65. Perez F, Hujer AM, Hujer KM, Decker BK, Rather PN, 

Bonomo RA. Global challenge of multidrug-resistant 

Acinetobacter baumannii. Antimicrobial agents and 

chemotherapy. 2007; 51(10): 3471-3484.

66. Chandra P, et al. Isolation, characterization and 

antibacterial susceptibility test of Acinetobacter 

species obtained from tertiary care hospital. Int J Curr 

Microbiol Appl Sci. 2017; 6(2): 1279-1286.

67. Vila J, Marcos A, Marco F, Abdalla S, Vergara Y, Reig R, et 

al. In vitro antimicrobial production of beta- 

lactamases, aminoglycoside-modifying enzymes, and 

chloramphenicol acetyltransferase by and susceptibility

of clinical isolates of Acinetobacter baumannii.

Antimicrob Agents Chemother. 1993; 37(1): 138-141.

68. Tankovic J, Legrand P, De Gatines G, Chemineau V, 

Brun-Buisson C, Duval J. Characterization of a 

hospital outbreak of imipenem-resistant Acinetobacter

baumannii by phenotypic and genotypic typing 

methods. J Clin Microbiol. 1994; 32(11): 2677-2681.

69. Gilad J, Carmeli Y. Treatment options for multidrug- 

resistant Acinetobacter species. Drugs. 2008; 68(2): 

165-189.

70. Liu G, Catacutan DB, Rathod K, Swanson K, Jin W, 

Mohammed JC, et al. Deep learning-guided discovery 

of an antibiotic targeting Acinetobacter baumannii. Nat 
Chem Biol. 2023; 19(11): 1342-1350.



The Journal of Ad-din Women's Medical College Volume 14,  Number 1,  January 2026

55

71. Kaye KS, Shorr AF, Wunderink RG, Du B, Poirier GE, Rana 
K, et al. E$cacy and safety of sulbactam–durlobactam 
versus colistin for the treatment of patients with serious 
infections caused by Acinetobacter baumannii– 
calcoaceticus complex: a multicentre, randomised, 
active-controlled, phase 3, non-inferiority clinical trial 
(ATTACK). Lancet Infect Dis. 2023; 23(9): 1 072-1084.

72. Oliva A, Liguori L, Covino S, Petrucci F, Cogliati-Dezza F, 
Curtolo A, et al. Clinical e"ectiveness of ce!derocol for 
the treatment of bloodstream infections due to 
carbapenem-resistant Acinetobacter baumannii during 
the COVID-19 era: a single-center observational study. 
Eur J Clin Microbiol Infect Dis. 2024; 43(6): 1149-1160.

73. Yang L, Gao Y, Zhang J, Tian C, Lin F, Song D, et al. 
Antimicrobial peptide DvAMP combats carbapenem- 
resistant Acinetobacter baumannii infection. Int J 
Antimicrob Agents. 2024; 63(4): e107106.

74. Schouten G, Paulussen F, Grossmann TN, Bitter W, van 
Ulsen P. Membrane modi!cation and adaptation of 
metabolism by Acinetobacter baumannii prompts 
resistance to antimicrobial activity of outer membrane 
perturbing peptide L8. J Mol Biol. 2025; 437(13) : 
e169135.

75. He Q, Zhao L, Li G, Shen Y, Hu Y, Wang Y. The 
antimicrobial cyclic peptide B2 combats multidrug- 
resistant Acinetobacter baumannii infection. New J 
Chem. 2022; 46(14): 6577-6586.

76. Mourtada R, Herce HD, Yin DJ, Moroco JA, Wales TE, 
Engen JR, et al. Design of stapled antimicrobial peptides 

that are stable, nontoxic and kill antibiotic-resistant 
bacteria in mice. Nat Biotechnol. 2019; 37(10): 
1186-1197.

77. Rajapaksha DC, Edirisinghe SL, Nikapitiya C, Whang I, De 

Zoysa M. The antimicrobial peptide octopromycin 

suppresses bio!lm formation and quorum sensing in 

Acinetobacter baumannii. Antibiotics (Basel). 2023; 

12(3): 623.

78. García-Quintanilla M, Pulido MR, López-Rojas R, Pachón 

J, McConnell MJ. Emerging therapies for multidrug- 

resistant Acinetobacter baumannii. Trends Microbiol. 

2013; 21(3): 157-163.

79. Siegel JD, Rhinehart E, Jackson M, Chiarello L; Healthcare

Infection Control Practices Advisory Committee. 

Guideline for isolation precautions: preventing 

transmission of infectious agents in healthcare settings. 

Am J Infect Control. 2007; 35(10 Suppl 2): S65-S164.

80. Ntagiopoulos PG, Paramythiotou E, Antoniadou A, 

Giamarellou H, Karabinis A. Impact of an antibiotic 

restriction policy on the antibiotic resistance patterns of 

Gram-negative microorganisms in an Intensive Care 

Unit in Greece. International journal of antimicrobial 

agents. 2007; 30(4): 360-365.

81. Coelho JM, Turton JF, Kaufmann ME, Glover J, Woodford 

N, Warner M, et al. Occurrence of carbapenem-resistant 

Acinetobacter baumannii clones at multiple hospitals in 

London and Southeast England. J Clin Microbiol. 2006; 

44(10): 3623-3627.



The Journal of Ad-din Women's Medical College Volume 14,  Number 1,  January 2026

56

Abstracts

The Burden of Anemia on Clinical 

Outcomes in Patients Undergoing 

Transcatheter Aortic Valve Replacement: 

A Nationwide Analysis

Emmanuel Olumuyide1, Alexandra Olavarrieta2, Ste! 

Thomas3, Ezaz Rahman4, Abdul Kareem Lukan5

1Internal Medicine, Advocate Illinois Masonic Medical 

Center, Advocate Health, 2Internal Medicine, Advocate 

Illinois Masonic Medical Center, Advocate Health, 
3Internal Medicine, Advocate Illinois Masonic Medical 

Center, Advocate Health; Rosalind Franklin University, 
4Internal Medicine, Advocate Illinois Masonic Medical 

Center, Advocate Health; Rosalind Franklin University, 
5Cardiovascular, Advocate Illinois Masonic Medical 

Center, Advocate Health

Background: Anemia is a common comorbidity among 

pa�ents undergoing Transcatheter Aor�c Valve 

Replacement (TAVR), affec�ng nearly one-third of this 

popula�on. Anemia has been associated with increased 

mortality, procedural complica�ons, and adverse outcomes. 

Anemia in TAVR pa�ents can arise from pre-exis�ng 

condi�ons or procedural factors, such as periprocedural 

bleeding, hemolysis, and the use of an�platelet or 

an�coagulant therapy. Despite its prevalence, the impact of 

anemia on TAVR outcomes remains uncertain.

Purpose: This study provides a na�onwide perspec�ve on 

anemia’s role in TAVR outcomes, addressing gaps in 

exis�ng research. Findings may inform risk stra�fica�on, 

periopera�ve care strategies, and resource alloca�on. 

Improving anemia management could enhance pa�ent 

outcomes and reduce healthcare burdens.

Methods: We stra�fied pa�ents who underwent TAVR in 

the na�onal inpa�ent sample database from 2016 to 2020 

by the presence or absence of anemia. Mul�variable 

logis�c regression was performed, adjus�ng for age, 

gender, race, income, insurance, comorbidity score, 

hospital loca�on, and bed size. The primary outcome was 

mortality and postprocedural bleeding. Secondary 

outcomes were cardiac arrest (CA), cardiogenic shock (CS) 

and acute heart failure. A p-value < 0.05 was considered 

significant. All analyses were performed in STATA.

Results: Among 296,740 TAVR cases, 32% (n=94,920) had 

a history of anemia (TAVRAN), and these pa�ents were 

older (79.06 ± 8.85 vs. 78.78 ± 8.39 years, p < 0.001), more 

likely to be female (48.9% vs. 42.5%, p < 0.001), and had 

higher rates of hypertension (81.9% vs. 74%, p < 0.001), 

peripheral vascular disease (11.1% vs. 9.7%, p < 0.001), 

chronic obstruc�ve pulmonary disease (25.6% vs. 21.3%, p 

< 0.001), and pulmonary hypertension (11.7% vs. 8.7%, p 

< 0.001). TAVRAN pa�ents experienced worse 

postprocedural outcomes, including higher in-hospital 

mortality (2.23% vs. 0.95%, AOR 1.22, 95% CI: 1.03–1.45, 

p = 0.024), increased risk of postprocedural bleeding 

(3.87% vs. 1.21%, AOR 2.94, 95% CI: 2.56–3.39, p < 0.001), 

greater likelihood of cardiac arrest (1.49% vs. 0.63%, AOR 

1.55, 95% CI: 1.25–1.93, p < 0.001), higher rates of 

cardiogenic shock (3.76% vs. 1.14%, AOR 1.69, 95% CI: 

1.43–1.99, p < 0.001), and increased incidence of acute 

heart failure (37.40% vs. 27.74%, AOR 1.22, 95% CI: 

1.14–1.30, p < 0.001).

Conclusion: Anemia in TAVR pa�ents is associated with 

higher comorbidity burdens and adverse clinical 

outcomes, including increased mortality and procedural 

complica�ons. These findings highlight the importance of 

iden�fying and managing anemia in TAVR pa�ents, 

necessita�ng tailored periopera�ve strategies to op�mize 

outcomes. Future research should focus on improving 

anemia management to enhance procedural success 

rates.
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Background: Appendectomy, being the most common 

surgical procedure performed in general surgery, is s�ll 

being performed by both open and laparoscopic methods 

due to a lack of consensus as to which is the most 

appropriate method. Because further trials are necessary 

and few such studies have been performed in developing 
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countries, we decided to evaluate the outcomes of the 2 

procedures to share our experience with the interna�onal 

community.

Methods: Consecu�ve pa�ents with suspected acute 

appendici�s who underwent laparoscopic (LA) (n=48) and 

open (n=52) appendectomy (OA) over a period of 3 years 

were studied. Clinical outcomes were compared between 

the 2 groups in rela�on to opera�ve �me, analgesia used, 

length of hospital stay, return to work, resump�on of a 

regular diet, and postopera�ve complica�ons.

Results: Mean age of pa�ents was 25.8 years in the 

laparoscopic and 25.5 years in the open group. Pa�ent 

demographics were similar in both groups (P>0.05). There 

was significantly less need for analgesia (1.0±0.5 in LA and 

1.5±0.6 doses in OA), a short hospital stay (1.4±0.7 in LA 

and 3.4±1.0 days in OA), early return to work (12.6±3.3 in 

LA and 19.1±3.1 days in OA), and less �me needed to 

return to a regular diet (20.1±2.9 in LA and 22.0±4.7, 

P<0.05 in OA) in the laparoscopic appendectomy group. 

Opera�ve �me was significantly shorter (54.9±14.7 in LA 

and 13.6±12.6 minutes in OA) in the open group. Total 

number of complica�ons was less in the laparoscopic 

group; however, there was no sta�s�cally significant 

difference.

Conclusion: The laparoscopic technique is a safe and 

clinically beneficial opera�ve procedure. It provides 

certain advantages over open appendectomy, including 

short hospital stay, decreased requirement of 

postopera�ve analgesia, early food tolerance, and earlier 

return to normal ac�vi�es. Where feasible, laparoscopy 

should be undertaken as the ini�al procedure of choice for 

most cases of suspected appendici�s.
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