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Abstract  

Background: Cataract is a leading cause of visual impairment globally, and its 

prevalence is notably higher in HIV-infected individuals due to immune-related 

ocular complications and antiretroviral therapy side effects. This study aimed to 

compare visual outcomes after cataract surgery in HIV-positive and HIV-

negative patients. Materials and Methods: A prospective, comparative study 

was conducted on 100 patients (50 HIV-positive and 50 HIV-negative) 

undergoing manual small incision cataract surgery at a tertiary care hospital. 

Data were collected on demographic profiles, pre-existing ocular conditions, 

baseline and postoperative visual acuity, intraoperative and postoperative 

complications. Statistical analysis was performed using Chi-square and t-tests; 

p ≤ 0.05 was considered significant. Result: HIV-positive patients were 

significantly younger (mean age 54.6 ± 9.97 years) compared to HIV-negative 

patients (60.5 ± 9.96 years) (p = 0.023). Gender distribution was also significant 

(p = 0.043). Pre-existing ocular manifestations such as CMV retinitis and 

toxoplasmosis were more frequent in the HIV-positive group, though not 

statistically significant. Baseline visual acuity was significantly worse in HIV-

positive patients (p = 0.008). Postoperative visual outcomes at day 1, 1 week, 

and 1 month showed substantial improvement in both groups, with no 

significant intergroup differences (p > 0.05). Intraoperative and postoperative 

complication rates were slightly higher in the HIV-positive group but not 

statistically significant. Among HIV-positive patients, 32% had CD4 counts 

<200 cells/mm³. Conclusion: Cataract surgery provides comparable and 

effective visual rehabilitation in both HIV-positive and HIV-negative patients. 

HIV status alone should not be considered a limiting factor for surgical 

intervention. 

 
 

 

INTRODUCTION 
 

Cataract remains the leading cause of avoidable 

blindness worldwide, particularly affecting 

individuals in low- and middle-income countries 

where access to surgical care is limited.[1] While 

aging is the most recognized risk factor, cataract 

formation can also be accelerated by systemic 

illnesses, chronic inflammation, and prolonged 

exposure to medications.[2,3] Among these 

contributing factors, Human Immunodeficiency 

Virus (HIV) infection has emerged as a significant 

comorbidity. Due to immunosuppression and the 

long-term effects of antiretroviral therapy (ART), 

HIV-positive individuals are at increased risk of 

developing early-onset cataracts and other ocular 

conditions.[1,4] 

The introduction of Highly Active Antiretroviral 

Therapy (HAART) has markedly improved the 

survival and quality of life of individuals living with 

HIV. However, extended life expectancy has been 

accompanied by the rise of chronic complications, 

including age-related ocular disorders such as 
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cataract.[5] In addition, ocular opportunistic 

infections—such as cytomegalovirus (CMV) 

retinitis—and immune recovery uveitis (IRU) are 

prevalent among this population, which may 

complicate both the presentation and postoperative 

outcomes of cataract surgery.[6,7] 

Although there is a growing need for cataract 

intervention among HIV-infected individuals, 

comparative data on surgical outcomes in HIV-

positive versus HIV-negative patients remain limited. 

Some studies report a higher incidence of 

postoperative inflammation and complications, such 

as uveitis and cystoid macular edema, in HIV-

positive patients.[5,7] Conversely, recent findings 

suggest that with proper preoperative assessment and 

surgical care, HIV-positive patients can achieve 

visual outcomes comparable to those of HIV-

negative individuals.[1,4,6] 

This study aims to evaluate and compare the visual 

outcomes and perioperative complications of cataract 

surgery among HIV-positive and HIV-negative 

patients. The findings intend to provide insight into 

optimizing ophthalmic care and surgical decision-

making for this special population. 
 

MATERIALS AND METHODS 
 

Study Design and Setting: This was a prospective, 

comparative, hospital-based study conducted in the 

Department of Ophthalmology at Government 

General Hospital, Nizamabad, Telangana, India. The 

study duration was 18 months, from September 2022 

to March 2024. 

Study Population: The study included adult patients 

diagnosed with cataract, both HIV-positive and HIV-

negative, attending the ophthalmology outpatient 

department. A total of 100 patients were enrolled and 

divided equally into two groups: 50 HIV-positive and 

50 HIV-negative individuals. 

Inclusion Criteria 

• Patients aged ≥18 years diagnosed with cataract. 

• HIV-positive patients (confirmed by serological 

testing). 

• HIV-negative patients (control group). 

• Willingness to undergo cataract surgery and 

provide informed consent. 

Exclusion Criteria 

• Pediatric patients. 

• Patients with congenital ocular anomalies. 

• History of ocular trauma or diabetes mellitus. 

• Patients on systemic corticosteroids. 

• Unwillingness to participate or undergo surgery. 

Ethical Considerations: Ethical clearance was 

obtained from the Institutional Ethics Committee of 

Government Medical college and General Hospital, 

Nizamabad. Written informed consent was obtained 

from all participants prior to inclusion in the study. 

Surgical Intervention: All participants underwent 

Manual Small Incision Cataract Surgery (MSICS) 

with intraocular lens (IOL) implantation under local 

anesthesia. Standard preoperative and postoperative 

protocols were followed. 

Data Collection: Data were collected using a 

pretested structured proforma. The following 

parameters were recorded: 

Demographics: Age, sex, HIV status, CD4 count 

(for HIV-positive patients). 

Ophthalmic Evaluation: 

Preoperative visual acuity (Snellen chart). 

Slit lamp examination of anterior segment. 

Posterior segment examination using 90D lens, direct 

and indirect ophthalmoscopy. 

Intraocular pressure measurement (Schiotz 

tonometer). 

A-scan biometry for IOL power calculation. 

B-scan ultrasonography when media opacity limited 

fundus view. 

Follow-Up and Outcome Assessment 

Visual acuity was assessed at baseline, and 

postoperatively on day 1, at 1 week, and 1 month. 

Postoperative complications such as anterior uveitis, 

exudative membrane formation, and any 

intraoperative events were documented. 

Statistical Analysis: Data were analyzed using IBM 

SPSS Statistics version 20.0. Descriptive statistics 

were used to summarize demographic and clinical 

variables. Categorical data were compared using Chi-

square test, while continuous variables were analyzed 

using independent t-tests. A p-value ≤ 0.05 was 

considered statistically significant. 

 

RESULTS 

 

A total of 100 patients undergoing cataract surgery 

were included in the study, comprising 50 HIV-

positive and 50 HIV-negative individuals. The 

outcomes were analyzed with respect to demographic 

profiles, pre-existing ocular conditions, and visual 

outcomes postoperatively. 

Demographic Characteristics: A statistically 

significant difference in age distribution was noted 

between the two groups. HIV-positive patients were 

younger, with a mean age of 54.6 ± 9.97 years, 

compared to 60.5 ± 9.96 years among HIV-negative 

participants (p = 0.023) [Table 1]. Gender 

distribution also differed significantly, with a higher 

proportion of males in the HIV-positive group (68%) 

compared to the HIV-negative group (48%) (p = 

0.043) [Table 2]. There was no significant difference 

in laterality of cataract involvement between the 

groups (p = 0.840) [Table 3]. 

Pre-Existing Ocular Manifestations: Pre-existing 

ocular conditions were more frequently reported in 

HIV-positive patients than in HIV-negative 

individuals. These included CMV retinitis (6%), 

toxoplasmosis (8%), and Herpes Zoster 

Ophthalmicus (6%). However, none of these 

differences were statistically significant (p > 0.05 for 

all conditions) [Table 4]. 

Baseline Visual Acuity: At baseline, HIV-positive 

patients presented with significantly poorer visual 
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acuity compared to their HIV-negative counterparts 

(p = 0.008). For instance, 20% of HIV-positive 

participants had only perception of light (PL) 

compared to 6% among HIV-negative patients. 

Additionally, a larger proportion of HIV-negative 

individuals had relatively better preoperative vision 

(e.g., 5/60 or better) [Table 5]. 

Postoperative Visual Outcomes: On postoperative 

day 1, most participants showed improved vision. 

However, there was no statistically significant 

difference between the groups (p = 0.932). The 

majority of patients in both groups had visual acuity 

ranging between 6/9 and 6/36 [Table 6]. 

At one week postoperatively, continued visual 

improvement was observed. In the HIV-positive 

group, 10% achieved 6/6 visual acuity compared to 

16% in the HIV-negative group, though the 

difference was not significant (p = 0.845) [Table 7]. 

After one month, both groups demonstrated 

comparable visual outcomes, with 14% of HIV-

positive and 16% of HIV-negative participants 

attaining 6/6 vision. A visual acuity of 6/12 or better 

was achieved by 74% of HIV-positive and 76% of 

HIV-negative participants (p = 0.908) [Table 8]. 

These findings indicate that cataract surgery led to 

substantial and similar visual recovery in both 

cohorts. 

Intraoperative and Postoperative Complications 

Intraoperative complications were slightly more 

common in the HIV-positive group (14%) than in the 

HIV-negative group (8%), although this difference 

was not statistically significant (p = 0.338) [Table 9]. 

Postoperative complications such as moderate uveitis 

(8% vs. 2%) and exudative membrane (4% vs. 2%) 

were also more frequently noted among HIV-positive 

patients; however, these differences did not reach 

statistical significance (p = 0.673) [Table 10]. 

CD4 Count Distribution in HIV-Positive Patients 

Among HIV-positive participants, 32% had CD4 cell 

counts below 200 cells/mm³, indicating advanced 

immunosuppression [Table 11]. Visual outcome data 

stratified by CD4 count were not statistically 

analyzed separately in this study. 

 

Table 1: Age Distribution of Study Participants. 

Age Group (Years) HIV Positive (n=50) HIV Negative (n=50) p-value 

≤ 40 10 (20%) 3 (6%) 0.023 

41–60 23 (46%) 18 (36%) 

> 60 17 (34%) 29 (58%) 

Mean ± SD 54.6 ± 9.97 60.5 ± 9.96 

 

Table 2: Gender Distribution of Study Participants 

Gender HIV Positive (n=50) HIV Negative (n=50) p-value 

Male 34 (68%) 24 (48%)  

Female 16 (32%) 26 (52%) 0.043 

 

Table 3: Laterality of Cataract Among Study Participants 

Eye Affected HIV Positive (n=50) HIV Negative (n=50) p-value 

Right 27 (54%) 28 (56%) 0.840 

Left 23 (46%) 22 (44%) 

 

Table 4: Pre-Existing Ocular Manifestations 

Ocular Condition HIV Positive (n=50) HIV Negative (n=50) p-value 

Molluscum contagiosum 2 (4%) 1 (2%) 0.557 

Herpes Zoster Ophthalmicus 3 (6%) 1 (2%) 0.309 

Keratoconjunctivitis sicca 3 (6%) 2 (4%) 0.646 

Herpes Simplex Keratitis 2 (4%) 3 (6%) 0.646 

CMV Retinitis 3 (6%) 0 (0%) 0.078 

Tubercular Retinitis 2 (4%) 1 (2%) 0.557 

Toxoplasmosis 4 (8%) 2 (4%) 0.399 

 

Table 5: Baseline Visual Acuity Distribution 

Visual Acuity HIV Positive (n=50) HIV Negative (n=50) p-value 

PL 10 (20%) 3 (6%) 0.008 

HM 5 (10%) 2 (4%) 

CFCF 3 (6%) 3 (6%) 

1/60 6 (12%) 1 (2%) 

2/60 7 (14%) 2 (4%) 

3/60 5 (10%) 4 (8%) 

4/60 4 (8%) 8 (16%) 

5/60 3 (6%) 13 (26%) 

6/60 4 (8%) 11 (22%) 

6/36 3 (6%) 3 (6%) 

 

Table 6: Visual Acuity Distribution on Day 1 Post-Op 

Visual Acuity HIV Positive (n=50) HIV Negative (n=50) p-value 

6/9 5 (10%) 7 (14%) 0.932 
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6/12 8 (16%) 9 (18%) 

6/18 17 (34%) 19 (38%) 

6/24 12 (24%) 9 (18%) 

6/36 6 (12%) 4 (8%) 

6/60 2 (4%) 1 (2%) 

 

Table 7: Visual Acuity Distributionat 1 Week Post-Op 

Visual Acuity HIV Positive (n=50) HIV Negative (n=50) p-value 

6/6 5 (10%) 8 (16%) 0.845 

6/9 10 (20%) 13 (26%) 

6/12 15 (30%) 14 (28%) 

6/18 12 (24%) 10 (20%) 

6/24 6 (12%) 4 (8%) 

6/36 2 (4%) 1 (2%) 

 

Table 8: Visual Acuity Distribution at 1 Month Post-Op 

Visual Acuity HIV Positive (n=50) HIV Negative (n=50) p-value 

6/6 7 (14%) 8 (16%) 0.908 

6/9 12 (24%) 14 (28%) 

6/12 18 (36%) 16 (32%) 

6/18 8 (16%) 9 (18%) 

6/24 4 (8%) 3 (6%) 

6/36 1 (2%) 0 (0%) 

 

Table 9: Intraoperative Complications 

Complication HIV Positive (n=50) HIV Negative (n=50) p-value 

Yes 7 (14%) 4 (8%) 0.338 

No 43 (86%) 46 (92%)  

 

Table 10: Postoperative Complications 

Complication Type HIV Positive (n=50) HIV Negative (n=50) p-value 

Exudative Membrane 2 (4%) 1 (2%) 0.673 

Moderate Uveitis 4 (8%) 1 (2%) 

 

Table 11: CD4 Cell Count Distribution Among HIV Patients 

CD4 Count (cells/mm³) HIV Positive (n=50) 

<200 16 (32%) 

≥200 34 (68%) 

 

 
Figure 1: Pre-Existing Ocular Manifestations in HIV 

Positive vs HIV Negative Patients 

 

 
Figure 2: Visual Acuity Distribution on Day 1 Post-Op 
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Figure 3: CD4 Cell Count Distribution Among HIV 

Patients 

 

 
Figure 4: CMV involving Vitreous and Retina 

 
Figure 5: Herpes Simplex Keratitis 

 

 
Figure 6: Herpes Zoster Ophthalmicus 

 

 
Figure 7: Toxoplasmosis 

 

DISCUSSION 
 

This study aimed to evaluate and compare visual 

outcomes and surgical complications following 

cataract surgery among HIV-positive and HIV-

negative patients. The findings revealed that although 

baseline visual acuity was significantly worse among 

HIV-positive individuals, postoperative visual 

outcomes improved markedly and were comparable 

between both groups at all follow-up intervals. 

Demographic and Clinical Characteristics 

The HIV-positive cohort was significantly younger 

than the HIV-negative group, with a mean age of 54.6 

years versus 60.5 years, respectively (p = 0.023). This 

observation aligns with previous studies suggesting 

earlier cataract development in HIV-infected 

individuals, potentially due to chronic systemic 

inflammation, oxidative stress, or adverse effects of 

long-term antiretroviral therapy.[9] The significant 

gender disparity (p = 0.043), with more males in the 

HIV-positive group, also reflects epidemiological 

patterns of HIV prevalence in many regions, 

particularly in developing countries.[9,13] 

Pre-Existing Ocular Manifestations 

Although differences in the prevalence of ocular 

manifestations such as CMV retinitis, Herpes Zoster 

Ophthalmicus, and toxoplasmosis were not 

statistically significant, they were observed more 

frequently in HIV-positive patients. These findings 

are consistent with literature highlighting the 

increased risk of opportunistic ocular infections in 

immunocompromised individuals, even in the 

HAART era.[8,12,13] 

Visual Outcomes 

Baseline visual acuity was significantly poorer in 

HIV-positive patients (p = 0.008), likely due to 

delayed presentation, pre-existing ocular infections, 

or immune-related pathology. Nevertheless, cataract 

surgery led to substantial visual improvement in both 

groups, with no statistically significant differences at 

day 1 (p = 0.932), week 1 (p = 0.845), or one month 

postoperatively (p = 0.908). These findings support 

prior research indicating that HIV-positive 



745 

 International Journal of Academic Medicine and Pharmacy (www.academicmed.org) 
ISSN (O): 2687-5365; ISSN (P): 2753-6556 

individuals can achieve favorable surgical outcomes 

when managed with appropriate pre- and 

postoperative care.[10,12,13] 

Notably, 74% of HIV-positive and 76% of HIV-

negative patients achieved a visual acuity of 6/12 or 

better at one month, underscoring the overall 

effectiveness of cataract surgery irrespective of HIV 

status. Similar high rates of visual recovery have been 

documented in long-term observational studies 

across both high- and low-resource settings.[11,14] 

Surgical Complications: Intraoperative 

complications were slightly more frequent in HIV-

positive patients (14%) compared to HIV-negative 

patients (8%), although not statistically significant (p 

= 0.338). Postoperative complications such as 

moderate uveitis and exudative membrane formation 

were also observed more frequently in the HIV-

positive group (p = 0.673). This trend suggests a 

higher likelihood of postoperative inflammation in 

immunocompromised individuals, potentially related 

to immune recovery uveitis or underlying viral 

retinitis.[8,12] Despite this, the overall surgical safety 

and tolerance remained high in both groups. 

CD4 Count and Immunological Status 

Approximately one-third (32%) of HIV-positive 

patients had CD4 counts below 200 cells/mm³, 

indicating advanced immunosuppression. Although 

this study did not stratify surgical outcomes based on 

CD4 count, previous research has reported an 

association between lower CD4 levels and increased 

risk of ocular complications, particularly in the 

presence of active opportunistic infections.[8,13] 

Future studies should explore this relationship in 

greater depth to refine surgical risk stratification in 

HIV-positive populations. 

Limitations 

The study was limited by its single-center design and 

relatively short follow-up period. Longer-term 

outcomes and stratified analysis by CD4 count or 

ART regimen could offer deeper insights. 

Additionally, the exclusion of diabetic and pediatric 

patients may limit generalizability. 

Clinical Implications 

The findings highlight that with appropriate 

preoperative assessment, surgical planning, and 

postoperative care, HIV status should not preclude 

patients from receiving cataract surgery. Routine 

ophthalmic screening and early referral remain 

essential, particularly for individuals with known 

HIV infection and low CD4 counts. 

 

CONCLUSION 
 

This study demonstrates that cataract surgery 

significantly improves visual acuity in both HIV-

positive and HIV-negative patients, with no 

statistically significant difference in postoperative 

outcomes between the groups. Although HIV-

positive individuals presented with poorer baseline 

vision and slightly higher rates of ocular 

comorbidities and complications, visual recovery 

following surgery was comparable. These findings 

affirm that HIV status alone should not deter timely 

cataract intervention. With appropriate preoperative 

evaluation and postoperative care, cataract surgery is 

safe and effective in HIV-infected individuals, 

thereby enhancing their visual function and overall 

quality of life. 
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