
Received: 24 August 2020 Revised: 13 November 2020 Accepted: 20 November 2020

DOI: 10.1002/emp2.12328

OR I G I N A L R E S E A RCH

Prevalence of undiagnosedHIV, hepatitis B, and hepatitis C
among patients in an Indian emergency department

Sathishkumar PandiselvamMBBS1 Narendra N. JenaMBBS1 Aditi Ghatak-RoyMD2

Nicholas DreyerMD2 Nehal NaikMD2 Janice BlanchardMD, PhH2

Kevin DaveyMD2

1 MeenakshiMission Hospital and Research Center, Institute of EmergencyMedicine, Madurai, Tamil Nadu, India

2 Department of EmergencyMedicine, GeorgeWashington University,WashingtonDC, USA

Correspondence

KevinDavey,MD,DepartmentofEmer-

gencyMedicine,GeorgeWashington

University, 2120LStreetNW,Suite450,

WashingtonDC20037,USA.

Email: kdavey0210@gmail.com

Thisworkwaspresentedat the2018Soci-

ety forEmergencyMedicine in India (SEMI)

AcademicAssembly (EMCON) inBangalore,

India.

Fundingand support: By JACEPOpenpolicy,
all authors are required todisclose anyandall

commercial, financial, andother relationships

in anyway related to the subject of this article

asper ICMJEconflict of interest guidelines (see

www.icmje.org). Theauthorshave stated that

no such relationships exist.

Abstract

Objectives:HIV, hepatitis B, and hepatitis C remain significant causes ofmorbidity and

mortality in low resource settings. Emergency department (ED)-based screening has

proven effective in decreasing the spread of undiagnosed disease, although such pro-

grams are rare in low–middle income countries.

Methods:Aprospective, cross sectional study of all adult patients presenting to theED

in a 600-bed teaching hospital in Tamil Nadu, India. This study used an opt-in strategy

inwhich patientswere offered testing at the end of their ED visit. Costs of testingwere

paid out of pocket by patients. Patientswith knownHIV, hepatitis B, or hepatitis Cwere

excluded from the study.

Results: During the study period 26,465 patients presented to the ED, and 18,286

patients consented to participate (68.9%). Among the 18,286 patients tested, 174

were positive for either HIV (39, 0.21%), hepatitis C (52, 0.28%), or hepatitis B (83,

0.45%). Three patients tested positive for both HIV and hepatitis C, and 1 patient

tested positive for both HIV and hepatitis B. A total of 69.2% of patients with HIV,

61.2% of patients with hepatitis B, and 83% of patients with hepatitis C presented for

reasons unrelated to their underlying diagnosis.

Conclusion:Although limited to only 1 hospital in southern India, this study represents

the largest ED-based screening program for HIV, hepatitis B, and hepatitis C ever con-

ducted in India or anyother low–middle incomecountries. Themajority of patients pre-

sented for reasons unrelated to their underlying diagnosis. Future research is needed

on implementation strategies, cost feasibility, and linkage to care.
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1 INTRODUCTION

1.1 Background

Despite advances in testing and treatment, HIV and hepatitis remain

a significant cause of morbidity and mortality around the world, espe-

cially in low resource settings, where access to testing and treatment

may be limited.1–3 India is home to an estimated 2.1 million people liv-

ing with HIV, the third largest population in the world.4,5 Starting in

the 1990s, the government of India led an ambitious effort to curb new

infections, focused on targeted testing of high risk populations.5,6 As a

result of these efforts, HIV rates in India have been in decline over the

past 2 decades from a peak of 0.38% in 2001 to 0.26% in 2015; how-

ever, infection rates remain high in at-risk populations and significant

barriers to testing remain.5–9 A lack of adequately trained counselors,

inadequate knowledge amongst providers, testing sites that are few

in number and may require patients to travel great distances, as well

as shortages of testing kits remain persistent barriers to more widely

available testing.8,9 Considering these limitations, it is possible that

the true prevalence of undiagnosed HIV in India may be higher than

reported.

There are currently no national guidelines on emergency depart-

ment (ED)-based screening for acquired blood-borne infections in

India. As the primary source of medical care for many vulnerable pop-

ulations, the ED has the potential to serve an important role in early

detection and prevention programs. Routine ED screening programs in

theUnitedStates (US) have shown that EDscreening is feasible and can

detect infections that would otherwise have gone undetected.10 The

Center for Disease Control and Prevention (CDC) and the American

College of Emergency Physicians both advocate for widespread ED-

based screening guidelines.11,12 Unfortunately, although expansion of

ED-based screening has shown success in high-income countries, the

same progress has not been made in many low–middle income coun-

tries.

1.2 Importance

Despite the vast need, there is a dearth of data on ED-based test-

ing strategies for low–middle income countries. Fragmented health

care systems, the expense of medical treatment, and emergency

care systems that are still in their infancy all complicate efforts to

make ED-based screening programs more readily available.13,14

Although data are limited, prior research has been widely variable.15

In India, efforts at ED-based surveillance report anywhere between

2% and 6% prevalence of undiagnosed HIV, and rates of hepatitis

B and hepatitis C around 3% and 1%, respectively.16–18 Although

these studies represent an important first step, most are lim-

ited by small sample size, retrospective methodology, occur at a

single institution, or target-specific patient populations, such as

those who are acutely symptomatic, making results difficult to

interpret.16–21

The Bottom Line

This is the largest ED surveillance study of HIV, hepatitis B,

and hepatitis C from a low-middle income country—India—

with 18,286 consented patients undergoing testing at a sin-

gle emergency department (ED) in southern India. Positivity

rates were 0.21%, 0.45%, and 0.28% for HIV, hepatitis B, and

hepatitis C, respectively. This study underscores the ability

of EDs to serve as a screening site for these important infec-

tions within low–middle income countries.

1.3 Goals of this investigation

The primary aim of this study was to better understand the preva-

lence of previously undiagnosed HIV, hepatitis B, and hepatitis C in the

patient population in an Indian ED.

2 METHODS

2.1 Study design

This was a prospective cross sectional study of all adult patients age

18 years or older presenting to the ED at the Meenakshi Mission

Hospital and Research Centre (MMHRC), a 600-bed teaching hospital

located in Madurai, Tamil Nadu, India between November 1, 2017

and June 1, 2019. The study design was approved by the Meenakshi

Mission Hospital and Research Centre Ethics Committee. All patients

18 years or older who presented to the Meenakshi Mission Hospital

and Research Centre ED during the study period were approached

to participate in the study. Exclusion criteria were any patient with

a known diagnosis of HIV, hepatitis B, or hepatitis C. Data analysis

consisted of basic descriptive statistics and comparisons of raw num-

bers, reporting of raw differences, and differences in raw proportions

in the case of binary outcomes, all calculated with 95% confidence

intervals (CI). Chi-squared analysis used to compare differences

between men and women for prevalence of HIV, hepatitis B, and

hepatitis C.

2.2 Study protocol

Patients were approached by trained ED staff during the end of their

ED visit after completing the emergency evaluation and interven-

tion, and offered the option to opt-in to an ED-based screening pro-

gram for HIV, hepatitis B, and hepatitis C. Eight ED staff nurses, 4

paramedics, and 4 doctors were trained in how to properly approach

and enroll patients. Informed consent was collected from all patients

before enrollment, and participation was strictly voluntary. ED staff

performing enrollment were not blinded to the purpose of the study.
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TABLE 1 Patient demographics

HIV Hepatitis B Hepatitis C

Male (%) 24 (61) 57 (68) 44 (84)

Female (%) 15 (38) 26 (31) 8 (15)

Age (yr)

18–22 2 4 0

23–27 8 8 7

28–32 6 21 11

33–37 9 14 10

38–42 7 12 8

43–47 3 7 9

48–52 4 11 3

>53 0 6 4

Total 39 83 52

In the event of a critically ill patient, relatives were asked to provide

consent for testing on thepatient’s behalf. Laboratory technicianswere

available for 24 hours in the department for collecting samples. Blood

sampleswereanalyzedbychemiluminescence immunoassay technique

to detect antibody to HIV, hepatitis C antibody, and hepatitis B surface

antigen (HBsAg). Fourth generation HIV antibody tests with ability to

detect p24antigenwereused. Costs for testingwere paid out of pocket

by patients or their family members at a cost of 500 rupees ($6.62) for

HIV and hepatitis B tests, and 800 rupees ($10.59) for hepatitis C tests.

Patients weremade aware of all costs before enrollment. Patients who

tested positive were counseled on their new diagnoses and referred to

the infectious disease department for initiation of treatment and fur-

ther testing.

3 RESULTS

During the study period 26,465 adult patients presented to the

Meenakshi Mission Hospital and Research Centre ED of which 18,286

(10,831 men, 7905 women) consented to participate in the study

(68.9%). Of the 18,286 patients tested, 174 were positive for either

HIV (n=39, 0.21%, 95%CI=0.15%–0.28%), hepatitis B (n=83, 0.45%,

95%CI= 0.36%–0.56%), or hepatitis C (n= 52, 0.28%, 95%CI= 0.2%–

0.37%). Three patients tested positive for both HIV and hepatitis C.

One patient tested positive for both HIV and hepatitis B. Men were

more likely to be positive for hepatitis B (P < 0.01) and hepatitis C

(P< 0.01) thanwomen. Therewas no statistically significant difference

between men and women for HIV infection (P = 0.55). Demographics

of patients who tested positive can be found in Table 1.

Reasons for presentation to the ED among patients who tested pos-

itive for HIV, hepatitis B, or hepatitis C can be found in Table 2. Among

patients who tested positive for HIV, 27 (69%) were asymptomatic at

the timeof their diagnosis.Of the12patientswithHIVwhowere symp-

tomatic, 11 presented with weight loss, and 1 presented with recur-

rent chest infections, all of whom were later found to have confection

TABLE 2 ED-presenting complaint among patients positive for
HIV, hepatitis B, or hepatitis C

Reason HIV Hepatitis B Hepatitis C

Trauma 4 7 7

GI symptoms 13 30 28

Difficulty breathing 16 8 6

Poisoning 2 1 0

Soft tissue infection/cellulitis 4 0 0

Jaundice 0 24 8

Alteredmental status 0 13 3

Total 39 83 52

TABLE 3 Patient risk factors

Risk factor HIV Hepatitis B Hepatitis C

IV drug use 3 14 3

History of sex with a prostitute 5 9 11

Multiple sexual partners 10 31 24

MSM (menwho have sex with

men)

6 2 7

Sex worker 1 0 0

KnownHIV-positive sex partner 1 0 0

History of blood products

transfusion

1 1 0

Does not know 4 7 1

Declined to disclose 8 19 6

Total 39 83 52

with tuberculosis. Three of these patients also presentedwith diarrhea

later found to be due to cryptosporidium and abdominal tuberculosis

infection.

Among patients who tested positive for hepatitis B, 32 (39%) were

symptomatic at the time of their presentation: 24 presented with

jaundice (29%), 6 with gastrointestinal (GI) symptoms (7%), and 2

with altered mental status subsequently found to be a due to hepatic

encephalopathy (2%). Among patientswho tested positive for hepatitis

C, 9 (17%) were symptomatic at the time of their presentation, 8 (15%)

of whom presented with jaundice, while 1 (2%) presentedwith abdom-

inal pain and distention and passing dark urine. A total of 62% of

patients who were found to have hepatitis B and 83% of patients who

were found to have hepatitis C presented to the ED for reasons unre-

lated to their underlying diagnosis.

Risk factors for patients who tested positive can be found in Table 3.

Having multiple sexual partners was the most common risk factor

identified among patients who were positive for HIV (10), hepatitis B

(31), and hepatitis C (24). Reasons given for declining among the 8179

patients that were not enrolled in the study can be found in Table 4.

Although the majority of patients did not give a reason, patients cited

fear of results (23) and recent testing at an outside hospital (52) as

other common reasons. Thirty-one patients were excluded for having
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TABLE 4 Reasons for declining screening

Reason No. of patients (%)

Recently tested in outside hospitals 52 (0.6)

Previously diagnosedHIV 5 (0.1)

Previously diagnosed hepatitis B 17 (0.2)

Previously diagnosed hepatitis C 9 (0.1)

Do not want to do it here; planning to get

tested in outside hospital

3680 (44.6)

Afraid to know the result 23 (0.3)

No reason given 4393 (53.2)

Total 8179

previously diagnosed HIV (5), hepatitis B (17), or hepatitis C (9).

Combining these patients with the new diagnoses made during the

study, the overall prevalence of HIV, hepatitis B, and hepatitis C

was 0.17% (n = 44, 95% CI = 0.12%–0.22%), 0.38% (n = 100, 95%

CI = 0.31%–0.46%), and 0.23% (n = 61, 95% CI = 0.18%–0.30%),

respectively.

4 LIMITATIONS

This study was conducted at single private, university-affiliated hospi-

tal and may lack external validity. This study used an opt-in screening

strategy and may be subject to selection bias, because patients who

chose to opt-into the study may have already been suspicious of their

seropositive status. With only 69% of patients opting into the study,

there leaves a significant portionof theEDpopulation that optednot to

participate, and the results, therefore, may not be indicative of the ED

population as awhole. Datawere not collected on patients who did not

participate in the study, leaving us unable to make demographic com-

parisons between participants and non-participants. More than half of

patientswho declined testing did not give a reason for doing so,making

drawing conclusions around patient rationale for declining to partici-

pate difficult. As the study took place at a private hospital, which sees

a greater number of patients with health insurance and may charge

higher fees, there may have been a selection bias toward patients of

higher socioeconomic status. The need to pay out of pocket may fur-

ther have introduced a selection bias toward patients of higher socioe-

conomic status. Fourth generation HIV antibody tests are unable to

detect acute HIV infection during the first 3 weeks after a person has

been infected, and it is possible that patients with acute HIV infection

weremissed during this study.

5 DISCUSSION

This study represents the largest cross sectional analysis of ED-based

screening for acquired blood-borne infections ever conducted in India

or any other low–middle income country. The data show that the

majority of patients who received new diagnoses of HIV, hepatitis B,

or hepatitis C presented for reasons unrelated to their underlying

diagnosis. Among patients who were symptomatic at the time of their

presentation, the majority presented with symptoms of advanced dis-

ease, either related to tuberculosis coinfection in the case of patients

with HIV or hepatic failure in the case of patients with hepatitis. Such

late presentations suggest that there remain significant barriers to

early screening and prevention among vulnerable populations in India

and highlight the role ED-based screening can play in community

surveillance and treatment programs.

This study detected an overall HIV prevalence of 0.17% and a

prevalence of 0.21% among previously undiagnosed cases. This closely

matches nationwide statistical models, which estimate that the HIV

rate in India is around 0.26%,with a rate of 0.22% in Tamil Nadu, where

the current study was completed.5,6 Despite this congruency, it may

be unwise to consider the finding indicative that the HIV prevalence

in the ED population is the same as that of the general population in

India. Computer models of nationwide HIV rates are calculated using

census data and make assumptions about multiple variables including

fertility and migration patterns to create their estimates. They do not

measureHIVprevalence directly nor do theyhave any specificity to the

ED population. The ED acts as a safety net for many vulnerable pop-

ulations who may lack access to basic health care. As such, one may

expect higher rates of undiagnosed HIV in the ED than in other set-

tings. The seemingly low rates of undiagnosed HIV infections found in

the current studymaybe the result of a numberof previously described

limitations that may have introduced selection bias toward persons

of higher socioeconomic status. Future studies conducted at multiple

sites, including public hospitals thatmay servepatients of lower socioe-

conomic status, as well as methods that do not require patients to pay,

may help tomitigate these factors.

Prior studies on ED HIV screening programs in low–middle income

countries have reported prevalence rates between 2% and 43%.15

Studies in India report rates of between 2% and 6%, of which ≈65%

to 95%were previously undiagnosed before their ED visit.17–20 Unfor-

tunately, the paucity of data, as well as methodological differences,

make drawing comparisons difficult. A recent systematic review of ED-

based HIV screening in low–middle income countries identified only

5 prior studies in India, most of which were retrospective, with small

sample sizes and focused on targeted patient populations.15,19–21 Only

two of these studies were cross sectional analyses of ED patients,

both of which were smaller in size than the current study and had

unclear inclusion criteria or targeted testing toward acutely symp-

tomatic patients.17,18 Not surprisingly, these studies reported a higher

prevalence of HIV than the current study.17,18 However, considering

the differences in methodology, comparisons are difficult to draw, and

prior studies may overestimate the true prevalence of undiagnosed

HIV in the Indian ED population.

Studies investigating the seroprevalence of undiagnosed hepatitis

B and hepatitis C among ED patients in India are also limited. We

identified only one prior study of ED patients in India, a retrospective

chart review of patients for whom hepatitis antibody testing had been

ordered by the primary treatment team during their ED evaluation.16

This study, which reported a prevalence hepatitis B and hepatitis C of
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3%and of 1%, respectively, was likely subject to selection bias, because

testing would only have been ordered on patients for whom there was

clinical suspicion of disease. The overall lack of data on hepatitis B and

hepatitisC seroprevalence in theEDpopulation in India andother low–

middle incomecountries leaves little opportunity for comparisonof our

results. To date, there have been no prior prospective cohort studies

screening patients for hepatitis B and hepatitis C in the ED population,

making the current study the first attempt to do so.

This study had a participation rate of 69%, which is lower than

other similar studies conducted in low–middle income countries.15

This can likely be attributed to the use of an opt-in testing strategy,

which traditionally have lower rates of participation than opt-out

testing, in which screening is done as a routine part of every medical

examination.22 In opt-out testing, patients are informed that they

will be getting a test, but explicit consent is not needed, and tests

are sent on everyone unless they explicitly refuse. Opt-out testing

programs have repeatedly shown a higher rate of participation, and

the CDC recommends opt-out ED-based testing for HIV.23 The higher

rate of participation in opt-out programs has been evident even in

low–middle income countries, where one study in Kenya reported a

97.7% participation level.24 Unfortunately, the fact that patients had

to pay out of pocket compromised the investigators’ ability to make

this an opt-out study. Nonetheless, the results of the current study

are encouraging. The fact that almost 70% of patients willingly paid

for additional testing suggests that cost did not represent a significant

financial burden. Future studies into cost analysis are needed before

large scale, opt-out screening could bemade available.

Patients gave a variety of reasons for declining testing. The only

prior study of ED-based screening programs in low–middle income

countries to qualify why patients declined to participate found that an

array of reasons were given including the patients’ belief that he/she is

not at risk, embarrassment, and fear of knowing the results.25 Although

fear of results was cited infrequently by patients in the current study,

it should be noted that among the 174 patients who tested positive for

a blood-borne disease, 45 (25.8%) either claimed they did not know, or

declined to disclose their risk factors, suggesting that stigma surround-

ing HIV and hepatitis infection remains a factor.

6 CONCLUSION

HIV, hepatitis B, and hepatitis C continue to pose significant burdens

of disease in many low–middle income countries. ED-based testing

has been shown to be effective in targeting high risk populations and

decreasing the spread of previously undiagnosed infections, although

such programs in low–middle income countries are still relatively rare.

Prior studies have shown that when ED-based HIV testing can be

implemented in low–middle income countries, acceptance rates among

patients arehigh (as is follow-upwith long-termcare), andpatients gen-

erally view the concept of ED-based testing favorably.24–26 As home to

the third largest population of people living with HIV infection, India

has a vested interest in improving early identification and treatment

strategies. This study, which represents the largest ED-based screen-

ing study for HIV, hepatitis B, and hepatitis C ever conducted in India

or any other low–middle income country, shows that a long-term, ED-

based, opt-in antibody testing strategy can be feasibly implemented

in an Indian hospital. Further research is needed into implementation

strategies, cost feasibility, and linkage to follow-up care.
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