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Original Article

Seroprevalence, risk associations, and cost analysis of screening for viral 
infections among patients of cataract surgery

Parveen Rewri, Madhavi Sharma, DP Vats, Aparna Singhal

Purpose: The purpose of this study was to estimate the prevalence of blood‑borne viral infections (triple H: 
HBV‑hepatitis B virus, HCV‑hepatitis C virus, and HIV‑human immunodeficiency virus) among cataract 
patients, sought possible risk associations and discuss feasibility of universal preoperative screening. 
Methods: This prospective, cross‑sectional study enrolled consecutive patients of senile cataract. They were 
screened by immunoassay‑based rapid diagnostic card tests for blood‑borne viral infections. Positive cases 
were confirmed with confirmatory ELISA tests. Seropositive patients were enquired about the exposure 
to possible risk associations for acquiring these infections. Cost of card test per patient was calculated. 
Results: The prevalence of seropositivity for triple H viral infections (HBV, HCV, and HIV) among 
patients of senile cataract was 5.9% (95% confidence interval [CI]: 5.3–6.6), and HCV was most common 
viral infection. The dental extraction was most common (54%; 95% CI:48‑60) possible risk association. 
The total cost of primary screening per patient for triple H infections (HBV, HCV, and HIV)  was $0.93. 
Conclusion: The prevalence of blood‑borne viral infection among cataract patients is high in this area. 
Awareness of the prevalence of blood‑borne viral infections in service area, along with knowledge of rate 
of accidental exposure and risk of transmission would help to understand cost‑effectiveness of universal 
preoperative screening before cataract surgery.
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Cataract surgery is one of the most commonly performed 
surgical procedures. In India more than 6 million cataract 
surgeries were done during 2015‑16.[1] In the past two 
decades, cataract surgery rate has gone up to 6.6/1000 
population.[2] With the advent of surgical techniques, though 
topical anesthesia is getting popular, peribulbur anesthesia 
is most often used.[3,4] The technique of peribulbar anesthesia 
involves giving mixture of anesthetic drugs in peribulbar 
space of orbit using syringe. There is risk of accidental 
needleprick injury during this step. In addition, all techniques 
of cataract surgery require use of sharp instruments for 
performing different steps of surgery, thus, a potential risk 
of sustaining accidental injuries and contracting blood‑borne 
infections.

The blood‑borne pathogens that are most commonly involved 
in occupational transmission are hepatitis B virus (HBV), 
hepatitis C virus (HCV), and human immunodeficiency 
virus (HIV).[5,6] The prevalence of HBV among health‑care 
workers is two to four times higher than of the general 
population.[7] A general surgeon is estimated to sustain 0.8 
injuries/100 h of operating time, resulting in a 6.9% lifetime 
risk of contracting hepatitis C and a 0.15% lifetime risk of 
HIV infection.[8] The reported incidence of needlestick injury 
in eye care in India is 0.07/1000 surgeries.[9] The prevalence of 
these blood‑borne viral infections is on the rise, and the World 

Health Organization (WHO) reported that 252 million people 
are infected with HBV and 71 million with HCV.[10] The WHO 
estimates that HIV has infected 36.7 million people globally.[11] 
Majority of carriers of these viral diseases are asymptomatic.[6] 
The presence of viral particles for HBV, HCV, and HIV in 
aqueous humour has been reported.[12‑14] Experimental studies 
have demonstrated risk of passing viral infection(s) during 
sequential phacoemulsification surgery.[15] However, viability 
of virion in nonbiological systems, dose to establish infection, 
and chances of infectivity vary among viruses.[16‑18] Studies done 
among patients presenting for ocular surgeries, prevalence 
varies between 1% and 4% for HBV, 0.5%–6% for HCV, and 
0.3 for HIV with wide regional variations.[19‑21] There is lack of 
guidelines on the preoperative screening of patients before 
cataract surgery.

We designed this study with objective to determine the 
hospital‑based prevalence of HBV, HCV, and HIV infections 
in patients coming for elective cataract surgery in this area; 
look for possible risk associations for these infection(s) 
and discuss need and feasibility of universal preoperative 
screening for viral seropositivity among patients of cataract 
surgery.
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Methods
This prospective, cross‑sectional, hospital‑based study included 
consecutive patients of senile cataract (aged 50 years and 
above) who were tested seropositive for one or more viral 
infections (HBV, HCV, and/or HIV) during preoperative 
screening. This study was conducted between June 2015 
and May 2017 at department of ophthalmology of medical 
college situated in Western Haryana, in North India. It was 
approved by the institutional ethical committee and adhered 
to the Declaration of Helsinki. Preoperatively cataract 
patients were subjected to detailed ocular examination and 
laboratory investigations. All patients signed informed 
common consent for serological evaluation for HBV, HCV, 
and HIV. Other laboratory investigations included complete 
blood count, random blood sugar, and urine examination. The 
tests were carried out in serology laboratory of department 
of microbiology of the institute. Tests were carried out 
by qualified, trained technicians under supervision of 
microbiologist. Results were interpreted as per the WHO and 
National AIDS Control Organization (NACO) guidelines for 
interpretation of rapid diagnostic card tests.[22‑25] Test reports 
were signed by microbiologists. The serological screening was 
done by one step immunoassay‑based rapid diagnostic card 
tests for HBV (Hepacard; Diagnostic Enterprises, Parwanoo, 
India), anti‑HCV antibodies (HCV TRI‑DOT, Diagnostic 
Enterprises, Parwanoo, India), and HIV (HIV TRI‑DOT, 
Diagnostic Enterprises, Parwanoo, India). The HBV test card 
is based on antigen capture or “sandwich technique”, with 
manufacturers claim to detect 11 subtypes of HBV with 100% 
sensitivity and 99.4% specificity. HCV test card is based on 
“flow‑through” technology, and have HCV antigens for 
core, NS3, NS4, and NS5. It has 100% sensitivity and 98.9% 
specificity. The HIV test cards has 100% sensitivity and 100% 
specificity and have separate dots for HIV‑1 and HIV‑2; 
however, the results were reported as a whole. Patients were 
provided with pretest information individually before sample 
collection at Integrated Counselling and test centre. Patients 
who were seropositive for HIV on primary screening were 
subjected to re‑testing twice, as per the strategy 2A of NACO 
guidelines.[25] Posttest counseling was offered to both HIV 
positive and negative patients, and HIV‑positive patients were 
referred to anti‑retroviral therapy center for registration and 
baseline investigations. In case of HBV and HCV positivity 
confirmation was done by ELISA‑based serological tests. 
Cases positive on confirmatory tests were included in study. 
An ophthalmologist presented questionnaire about exposure 
to risk factors to find probable source of acquiring infection. 
The elicited risk factors included, history of blood transfusion, 
unprotected sex with multiple partners, receiving injections 
from unqualified local medical practitioner, history of previous 
surgery, history of dental extraction, and in case of men 
shaving from barber. An unlisted response was recorded under 
heading “others.” The information was recorded in separate 
pro forma and kept confidential. The case file was stamped 
with “nursing barrier” remark on the cover to ensure safety 
of paramedical and medical personnel as well to maintain 
personal secrecy of patient. All seropositive patients received 
consultation with physician. The type‑specific (HBV, HCV, or 
HIV) seropositive patients were scheduled for cataract surgery 
on specific assigned day to prevent “theoretical possibility” 
of cross‑transmission to nonseropositive patients during 

sequential phacoemulsification. In operation theater, protocols 
were followed for giving peribulbar anesthesia and for 
phacoemulsification surgery which included double gloving, 
use of impervious gown, and eye protection. During surgery, 
operating surgeon and assistant used special protective kit 
meant for operating on viral seropositive cases. Disposal of 
needles and sharp instruments was done as per established 
institutional policy, which in brief included disposal in 
puncture‑proof containers. We maintain separate tips for 
phacoemulsification for operating on each seropositive type 
cases. The tubing and tips are autoclaved twice, once on day 
after surgery and again on day before next assigned surgery 
day for seropositive cases.

We obtained price value of each test card from purchase 
department of institute. The screening cost was calculated in 
US dollars at conversion rate of 1$=Rs 68.

The demographic details such as age, gender, and address 
were extracted from the case records. Patients who underwent 
bilateral cataract surgery during this period were considered 
as single case for demographic and statistical calculations. The 
data were entered into Excel sheet (MS Office; Microsoft Corp., 
USA) as categorical data. The prevalence of the viral infections 
was reported in percentage. Chi‑square test of independence 
was used for calculating gender‑based difference in prevalence. 
The level of significance was set at <0.05. The statistical 
calculation was done using OpenEpi (Dean AG, Sullivan KM, 
Soe MM. OpenEpi: Open Source Epidemiologic Statistics for 
Public Health, Version 3.01. www.OpenEpi.com).

Results
A total of 4529 patients, 1848 men (41%) and 2681 (59%) 
women, underwent cataract surgery between June 2015 and 
May 2017. Of these, 267 patients were seropositive for one or 
more blood‑borne viral infections. The mean age of seropositive 
patients was 62 ± 9 years (Range 50–85 years). Seropositivity 
was significantly higher (P < 0.0001) among men (9.7%; 180 of 
1848), compared to women (3.2%; 87 of 2681). The residential 
address of these patients spread to several neighboring 
districts [Fig. 1].

In this study, we found hospital based overall prevalence 
of seropositivity for triple H viral infections among patients of 
senile cataract was 5.9% (95% confidence interval [CI]: 5.3–6.6), 
and HCV was most common viral infection [Table 1]. 
Only 26 cases (10%; 95% CI: 7–14) were aware about their 
seropositive status. All the four cases of HIV were aware 
about their seropositive status, but only two of them revealed 
it to the treating surgeon before preoperative screening. Two 
patients (0.7%) had dual infection of HBV and HCV.

Risk association history was reported by 151 (56%; 95% 
CI: 50–62) patients. History of dental extraction was noted in 
145 patients (54%; 95% CI: 48–60). Among males, practice of 
shaving at saloons was most common risk factor [Table 2].

The screening cost per card to institute was $ 0.37 for 
HIV, $ for 0.41 for HCV, and $ 0.15 for HBV. This resulted 
in $ 0.93 spent per patient for primary screening for viral 
seropositivity in a patient for cataract surgery. Thus, cost 
of screening 4529 patients comes to $4212 (4529 × 0.93); and 
$2106 being spent each year for screening cataract patients 
for viral markers. The running cost for carrying out the tests, 
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which would be higher, required many considerations in 
institute beyond scope of this study. The reported incidence of 
needlestick injury in eye care in India is 0.07/1000 surgeries.[9] 
This means one needlestick injury would result after 14,286 
ocular surgeries. The transmission (seroconversion) risk 
after percutaneous exposure averages 0.3% for HIV, 1.8% for 
HCV, and 6%–30% for HBV.[6] This means in case of HIV one 
seroconversion would occur after 333 exposures. Similarly, 
one seroconversion would happen after 50 exposures in 
case of HCV and after 3.33 exposures in HBV. Taking into 
consideration, the incidence of needlestick injuries among 
ophthalmologists in India (0.007%) and transmission rate 
of 0.3% for HIV, one seroconversion would happen when 
operating on 47,57,238 cases. The cost of screening each 
patient for HIV in our study was $0.37; this means the cost 
of screening to foreknow one accidental seroconversion in 
case of HIV is $17,60,178. In a similar way at prevailing rates 
of injuries and transmission and current cost of test, the 
approximate expenditure to foreknow one seroconversion 
in case of HCV would be $2,92,863 and between $7143 and 
$35,715 in case of HBV depending on the prevalence. The 
accumulative cost to foreknow one accidental seroconversion 
comes to $17,10,939. We could not estimate cost involved to 
foreknow transmission in sequential phacoemulsification 
as still data on the rate of transmission is not available in 
literature.

Discussion
In our study, the overall prevalence of triple H viral infections 
was 5.9% among cataract patients. In similar studies from India 
and Pakistan, viral seroprevalence ranged between 4% and 16% 
among cataract patients.[19,20,26,27] Average estimated prevalence 
of HBV, HCV, and HIV in the general population in India is 

3%–4%, 0.094%–15%, and 0.3%, respectively, with regional 
variations.[28,29] The overall prevalence of seropositivity in our 
study is comparable to national prevalence [Fig. 2]. In our study 
population, the prevalence of HCV was higher than the general 
population in India. In community‑based study done in this 
region, the prevalence of HCV was 22%.[30] Authors attributed 
high HCV prevalence rate to practice of using unsterilized 
needles, syringes, and equipment by local private practitioners. 
In a study by Sood et al., HCV (5.2%) was most prevalent while 
in another Indian study on 560 patients for ocular surgeries 
HBV (3.92%) was predominant infection.[20,31] Awareness 
and knowledge of specific pockets of high prevalence of a 
virus, such as HCV in this area in our study, is relevant to 
ophthalmologist (or health‑care professional) to allow selective 
screening.

In many studies, higher HCV positivity is noticed in the age 
group of 41–60 years, perhaps attributable to indulgence of this 
age group in more risky behavior and long latency of HCV.[31,32] 
The same age group (40–60 years) was most commonly affected 

Table 1: Demographic characteristic of seropositive senile cataract patients

Characteristics HBV HCV HIV Overall

Total cases (%) 84 (30) 182 (68) 4 (2) 267

Prevalence (%; 95%CI) 1.8 (1.5‑2.2) 4.0 (3.4‑4.6) 0.09 (0.04‑2) 5.9 (5.3‑6.6)

Median age (years) 65 62.5 60 62

Gender

Men 65 112 3 180 (67)
Women 16 70 1 87 (33)

HBV: Hepatitis B virus, HCV: Hepatitis C virus, HIV: Human immunodeficiency virus, CI: Confidence interval

Table 2: Frequency of probable risk associations for 
acquiring viral infection*

Probable risk factor Frequency (%)

History of blood transfusion 7 (2)

Unprotected sex with multiple partners 2 (0.7)

Injections from unqualified medical practitioner 98 (36)

Previous surgery# 52 (19)

Previous dental extraction 145 (54)
Shaving with barber 142 (79)$

*The numbers are more than the total seropositive patients due to the 
presence of more than one risk associations in many patients, #Previous 
surgeries also included cataract surgery done before commencement of this 
study, $Proportion of total men only

Figure 1: District or residence area of seropositive patients. 
(The number below district name shows percentage of seropositive 
patients. These numbers are relative, as proportions of patients coming 
for any area for the cataract surgery in this institute vary)
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in studies involving patients for ocular surgeries, including 
the present study.[20] The reason could be that this age group 
patients constitute most patients attending ophthalmology 
outpatient’s department.

We used rapid diagnostic cards for primary screening in 
our study because they provide an easy, quick, and affordable 
mean for screening with reasonably good sensitivity and 
specificity – HBV (sensitivity 99%, specificity 95.5%–99.4%), 
HCV (sensitivity 95.5%–99.4%, specificity‑97.1%–100%), and 
HIV (sensitivity 100%, specificity 99.4%–100%).[22‑24]

Seropositive patients’ poses risk of transmission to persons 
involved in medical care by accident prick injuries or through 
contact of body fluids. The odds of prick injuries among 
ophthalmologists were third highest among surgical procedures 
in the study by Mele et al.[33] The chances of viral transmission in 
sequential cataract surgery in humans are not known, though 
viral transmission has been demonstrated during sequential 
phacoemulsification in experimental studies.[15] There exists no 
clinical study or published case report (s) on disease transmission 
through ocular fluids or phacoemulsification. However, in some 
cases, the presence of HBV and HCV has been reported in aqueous 
humour.[12‑14] Further, viral viability outside body, dose to establish 
infection, and chances of infectivity vary among viruses.[16‑18]

Universal testing for all preoperative patients of cataract 
would add to cost of surgery. The cost‑benefit ratio of screening 
4529 patients in our study could not be calculated because rate 
of transmission of these viral infections during cataract surgery 
is not known. Some of the studies do not justify universal 
preoperative screening in elective surgical procedures.[34‑36] 
Ahmed and Bhattacharya reviewed feasibility of universal 
preoperative screening for these viral infections in India and 
did not consider it cost‑effective.[36] Universal screening is 
advocated for the prevalence >1 in 1000 in general population 
and selective screening for the prevalence <1 in 1000.[36] This 
way universal screening would be recommendable for HCV 
and HBV, and selective screening for HIV, if take national 
average prevalence in consideration. The cost to foreknow 
one seroconversion in our study was $17,10,939 per accidental 
exposure. Universal screening of all patients coming for 
cataract surgery may not be viable economically in all setups. 
Further, we do not know yet, does preoperative knowledge 
of seropositive status of patient decreases the incidence of 

needlestick injuries. In our study, 90% of patients denied any 
awareness about seropositive status. In our study, 2 out of 
4 cases did not reveal their HIV status before preoperative 
screening test though they were aware about their seropositive 
status. Since carrier state is asymptomatic in these cases, does 
this poses a risk for propagation in the absence of screening?

Most of the patients were not only unaware about their 
seropositive status but also possible source of infection. 
Although studying actual cause of infection in these patients 
was beyond the scope of this study, we tried to highlight 
possible risk associations. Blood transfusion and use of 
re‑useable glass syringes are among the risk factors for HCV 
epidemiology in India.[28] In our study, we observed that 
blood transfusion was not a common risk factor. This could 
be due to improved transfusion practices and awareness 
among donors. Seroprevalence of HBV, HCV, and HIV was 
1.7%, 1.0%, and 0.3%, respectively, among blood donors.[37,38] 
History of dental extraction, shaving at saloon, and history 
of taking injections from local medical practitioners were 
important risk associations. In a study by Verma et al., history 
of injection from the local practitioner and dental treatment 
were two most common risk factors for HCV infection.[30] 
Approximately 60%–90% of total injections administered in 
India are estimated to be unsafe.[28] Although no exact data 
is available, it is estimated that 70% of health‑care providers 
in rural India receive no structured or formal training for 
practicing medicine.[39] There is no data available on their 
practice pattern on safe use of syringes, asepsis, and awareness 
about the fact that infections can transmit through reuse of 
syringes. Similarly, shaving at saloon has been recognized as 
potential, possible source of transmission of viral infection.[40,41] 
Among barbers, either level of awareness is low, or practice 
pattern is poor, posing risk of transmission.[42,43]

Several limitations of this study must be considered. This 
is a single‑center study and included patients from limited 
geographical area; hence, seroprevalence and its pattern may 
not be representative. Larger multicenter study would be 
needed to know distribution of types of seropositive cases in 
different regions. The calculation of cost‑benefit analysis of 
universal screening would have been useful but could not be 
done due to lack of data on viral transmission in ophthalmic 
practice.

Conclusion
Our study found the prevalence of blood‑borne viral infections, 
mainly HCV, among cataract patients is high in this area. 
Sensitization of ophthalmologist to be aware about pattern 
of seroprevalence of viral infections in their practice area 
could help in observing safeguards against accidental injury 
and transmission. Choosing between practices of observing 
universal precautions versus universal preoperative screening 
of patients undergoing cataract surgery require further studies. 
Currently, there is lack of data on how ophthalmologists screen 
for viral seropositivity in their patients preoperatively before 
cataract surgery as well studies on safeguards being observed 
during sequential cataract surgeries to prevent accidental 
exposure and transmission among patients.
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Figure 2: Comparison of the prevalence of viral infections among 
cataract patients in this study with population‑based national data
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