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Abstract 

  

Introduction 

Human immunodeficiency virus (HIV) and severe acute respiratory syndrome 

coronavirus 2 (SARS-CoV-2) surface glycoproteins, including shared epitope motifs, 

show similarities. This may lead to false-positive HIV results due to cross-reactivity 

between the two viruses. This study presents a systematic review of the published 

studies on their cross-reactivity. 

Methods 

A systematic review of the published studies of HIV and SARS-CoV-2 cross-reactivity 

was conducted, the studies that met the following criteria were included: 1) Studies in 

the English language. 2) Studies in which the title included the required keywords. 3) 

Studies in which false positive results were achieved and confirmed. 4) Studies 

investigating the possibility of cross-reactivity between HIV and SARS-CoV-2. 

Results 

A total of 11 studies and 466,140 patients were analyzed. Of the specified sexes, 

363,786 (82.1%) of the participants were males. A total of 707 false-positive HIV 

results were recorded, of which 122 (17.3%) had detectable Coronavirus disease 2019 

(COVID-19) antibodies. The remaining 585 (82.7%) false positives were either healthy 

patients or patients recovered from COVID-19 with no detectable COVID-19 

antibodies. Twenty-five distinct tests were used as initial and confirmatory tests for 

both COVID-19 and HIV. Six (24%) unique fourth-generation HIV antigen/antibody 

combination tests, six (24%) HIV-specific molecular tests, and four (16%) HIV 

immunoassays were used. 

Conclusion 

COVID-19 should be considered a potential cause of false-positive results in HIV tests, 

due to the cross-reactivity between the antibodies or antigens from both viruses. 
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1. Introduction 

Coronavirus disease 2019 (COVID-19), caused by the severe 

acute respiratory syndrome coronavirus 2 (SARS-CoV-2), has 

become a global pandemic, leading to widespread illness and 

high mortality rates. This infectious disease exhibits a wide 

range of clinical manifestations, from no symptoms or mild 

cases to severe respiratory distress and multi-organ failure [1]. 

COVID-19 was first identified in individuals exposed to a 

seafood market in Wuhan City, China, in December 2019. Its 

rapid spread led the World Health Organization (WHO) to 

declare it a public health emergency of international concern on 

January 30, 2020, and it was officially classified as a pandemic 

on March 11, 2020 [2].  

Since the first commercial approval of HIV testing in 1985, 

significant advancements have been made in the field. However, 

false positive results are often linked to infections with other 

pathogens such as Epstein-Barr virus, influenza, and 

Mycobacterium tuberculosis. Additionally, instances of false 

positive HIV test results have been reported in conjunction with 

infections caused by SARS-CoV-2 [3].  

Surface glycoproteins of HIV and SARS-CoV-2 exhibit 

similarities, including shared epitope motifs. As a result, false-

positive HIV screening results have been reported in 2020 and 

2021 among individuals with acute or previous SARS-CoV-2 

infections. False-positive results in HIV enzyme-linked 

immunosorbent assay (ELISA) tests were also observed during 

COVID-19 vaccine trials conducted in Australia [4]. These 

findings emphasize the need to consider recent SARS-CoV-2 

infections when interpreting HIV test results. Clinicians should 

remain vigilant about this association and may need repeated 

testing to confirm accurate diagnoses. This study aims to add to 

the available literature through a thorough investigation and 

comprehensive review of the causes, correlations, and 

considerations regarding this topic. 

 

2. Methods 

2.1. Study design 

This systematic review was conducted following the Preferred 

Reporting Items for Systematic Reviews and Meta-Analyses 

(PRISMA) guidelines [5]. 

2.2. Data sources and search strategy 

Several strategies were used in conducting the search process, 

PubMed and Google Scholar were initially utilized using the 

following keywords: (HIV OR human immunodeficiency virus) 

AND (COVID-19 OR SARS-CoV2) AND (Cross-reactivity) 

AND (False-positive). Citations in the retrieved studies were 

also utilized to recover more papers. The AI tools “Perplexity” 

and “Consensus” were also used to strengthen the search process 

to find similar documents. 

2.3. Eligibility criteria 

The studies with the following specifications were included in 

the study: 1) Studies in the English language. 2) Studies in which 

the title included the required keywords. 3) Studies in which 

false positive results were achieved and confirmed. 4) Studies 

investigating the possibility of cross-reactivity between HIV and 

COVID-19. Studies published in non-peer-reviewed journals [6] 

and those failing to meet the inclusion criteria were excluded 

from the review.   

2.4. Selection and extraction of data 

The titles and abstracts of identified studies were first screened, 

followed by a thorough full-text review to assess eligibility. Key 

data, including study design, number of patients, patient 

demographics, COVID-19 status, HIV status, testing 

techniques, and test results were extracted from the included 

studies. 

2.5. Data analysis 

Data was analyzed using Microsoft Excel (2019) to collect and 

organize the extracted data. The Statistical Package for Social 

Sciences (SPSS) version 27.0 was employed for the analysis, 

specifically for descriptive statistics. The results are presented 

as frequencies, percentages, medians, and mean with standard 

deviations. 

 

3. Results 

A total of 43 studies were retrieved from the search, of which 

four were excluded, before any screening due to being 

unretrievable, and one study was excluded for being written in 

non-English language. During the initial screening, the titles of 

19 studies didn’t meet the inclusion criteria. Upon screening, six 

more studies were excluded as their abstracts didn’t meet the 

inclusion criteria. After a thorough assessment for eligibility, 

two more studies were removed because they were from non-

peer-reviewed journals. Ultimately, 11 studies were included 

and analyzed [3,4,7-9,12,15-19] (Figure 1). 

A total of 466,140 patients were analyzed. Of the specified 

sexes, 363,786 (82.14%) of the participants were males. A total 

of 707 false-positive HIV results were recorded, of which 122 

(17.3%) had detectable COVID-19 antibodies. The remaining 

585 (82.7%) false positives were either healthy patients or 

recovered from COVID-19 with no detectable antibodies. One 

case of false-positive COVID-19 in an acute HIV infection was 

also recorded (Table 1).  

Twenty-five distinct tests were used as initial and confirmatory 

tests for both COVID-19 and HIV. Six (24%) unique fourth-

generation HIV antigen/antibody combination tests, six (24%) 

HIV-specific molecular tests, and four (16%) HIV-specific 

antibody tests were used (Table 2). 

 

4. Discussion 

As a systemic illness, COVID-19 affects multiple body systems, 

and a minority of patients may also develop additional microbial 

co-infections that worsen their condition. Approximately 7.2% 

of cases are reported to involve co-infections with other 

bacterial, fungal, or viral pathogens, which can influence both 
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patient outcomes and treatment strategies. However, instances 

of false-positive results for co-infections and misdiagnoses have 

been documented in the context of COVID-19. For example, 

cross-reactivity between SARS-CoV-2 and certain pathogens, 

such as the Dengue virus, has been occasionally reported in the 

literature [7]. During the 2003 severe acute respiratory 

syndrome (SARS) pandemic, it was demonstrated through 

sequence analysis that the viral proteins of HIV and SARS-CoV-

1 shared sequence motifs that contributed to forming their active 

conformation [8]. In the current review, 17.3% of the false 

positives were of patients with detectable COVID-19 antibodies, 

showing a high possibility of cross-reactivity. Shallal et al. 

analyzed 23,278 medical charts and found that false-positive 

HIV was significantly higher in patients with COVID-19 [9]. 

Alfie et al. showed that compared to the Centers for Disease 

Control and Prevention (CDC) rate of false positive HIV 

screenings, which is 0.4%, the rate of false positives is 

significantly higher when COVID-19 antibodies are detectable, 

at 1.8%. When considering samples only from people previously 

diagnosed with COVID-19, the rate is again significantly higher 

at 1.4% [4]. In a cross-sectional study of 31,910 medical records, 

Gudipati et al. showed that After accounting for all covariates, 

only false-positive HIV was significantly linked to COVID-19 

[8] .   

While exploring the cross-reactivity of antibodies targeting 

HIV-1 with the SARS-CoV-2 spike protein, Mannar et al. 

identified 2G12, PGT128, and PGT126, three glycan-reactive 

antibodies that exhibited various levels of cross-reactivity with 

SARS-CoV-2 spike protein [10]. In a similar investigation, 

Perween et al. demonstrated that antibodies targeting the SARS-

CoV-2 spike protein could cross-react with HIV-1 envelope 

proteins, particularly gp41; however, these antibodies did not 

neutralize HIV-1. Conversely, antibodies against HIV-1 

envelope protein gp140 also exhibited cross-reactivity with 

SARS-CoV-2 spike protein but lacked neutralizing capability 

against SARS-CoV-2 [11]. This bidirectional cross-reactivity 

was further illustrated by a case reported by Yamaniha et al. , 

which reported a case of false positive COVID-19 in a 39-year-

old male with acute HIV infection [12]. Zhang et al. contributed 

to this discourse by confirming that 4 specific insertions in the 

spike protein of SARS-CoV-2 share similarities with HIV-1 

proteins [13]. They also observed that the spike protein 

contained short insertions made up of 6-8 amino  

Figure 1. Study selection PRISMA flow chart. 

https://doi.org/10.58742/bmj.v3i2.160
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Table 1. Baseline characteristics of the included studies. 

Author/

Year 
Group 

Study 

design 

Number 

of 

patients 

Age* 

Sex 
COVID-

19 status 
HIV status 

Initial 

testing 

technique 

Confirmatory 

testing 

technique 

Final 

Results M F 

Alfie et 

al./ 2023 

[4] 

1 

Cohort 921 

Median age 
41 

(IQR 32-

54) 
 

277 397 

Detectable 

Covid 
antibodies 

= 674 

True +ve in 3 

patients 
-ve in 671 

patients 

Genscreen 
Ultra HIV Ag-

Ab & 
COVIDAR kit 

ELISA, 

RecomLine HIV-
1 & HIV-2 IgG, 

&Abbott m2000 

RealTime PCR 

False +ve 

HIV in 12 
(1.8%) 

patients 

2 

43 

(IQR 34-
56) 

 

90 110 

Previously 

diagnosed 
with 

COVID 
with no 

detectable 

antibody = 
200 

-ve 
No false +ve 
HIV results 

3 

42 

(IQR 36-
57) 

18 29 
Vaccinated 

= 47 
-ve 

No false +ve 

HIV results 

Shallal et 

al./ 2022 

[9] 

1 

Cross-

sectional 
23,278 N/A N/A 

Total=167 

+ve = 12 
-ve = 155 

True +ve in 167 

patients 

Elecsys HIV 

Duo & PCR 
test 

HIV-1 and 2 
antibody tests & 

Quantitative HIV 

RNA test 

No +ve HIV 

tests 

2 

Total=70 

+ve= 16 

-ve = 54 

False +ve 

HIV in 70 
patients, of 

which 16 

(22.9%) 
were +ve for 

Covid. 

3 
 

Total=23,0
41 

+ve = 0 

-ve = 
23,041 

No false +ve 
HIV tests 

Hayat et 

al./ 2021 

[15] 

1 

cp 

donors Cross-
sectional 

2,593 

Median age 

 

21.5 

2,361 232 

Recovered 

with 
detectable 

antibodies 

True +ve in one 
patient 

Electrochemil
uminescence 

immunoassay 

& polymerase 
chain reaction 

Line 
immunoassay 

False +ve 

HIV in 68 
(1.84%) 

donations 

2 
control 

group 

407,363 27 
350,7

24 

56,6

39 
Healthy 

True +ve in 49 

patients 

False +ve 
HIV in 461 

donations 

Gudipati et al./ 2023 

[8] 
Cross-

sectional 
31,910 

Mean age 
37.13 

10,29
5 

21,6
15 

True +ve in 

229 

patients 

True +ve in 248 
patients 

SARS-CoV-2 

Real-Time 

PCR Test & 
HIV Fourth-

Generation 

Ag/Ab Assay 

HIV-1/HIV-2 
Antibody 

Differentiation 

Immunoassay & 
HIV-1 Nucleic 

Acid 

Amplification 
Test 

False +ve 

HIV in 87 
patients of 

which 17 

(19.54%) 
were +ve for 

Covid 

Elsner et al./2023 [16] Cohort 

65 

Median age 

51 (IQR 

19) 

13 42 

Previously 

diagnosed 

with covid 

-ve 

Elecsys HIV 

combi PT & 
Architect HIV 

Ag/Ab Combo 

INNO-LIA HIV 
I/II Score 

No false +ve 
HIV results 

1 32  1 +ve -ve 

Elecsys HIV 

combi PT, 

INNO-LIA 
HIV I/II Score 

Architect HIV 

Ag/Ab Combo, 
INNO-LIA HIV 

I/II Score, HIV-1 

qPCR 

Repeated 
False +ve 

HIV for 3 

months with 
subsequent 

Resolution 

Hakobyan et al./2023 

[17] 

Case 

report 
2 

69 1  +ve -ve 

Fourth-
generation 

HIV 
combination 

test 

ELISA, HIV-1 
genotype testing, 

Western blot & 
HIV integrase 

genotype test 

False +ve 
HIV 

80 1  +ve -ve 

Fourth-

generation 
HIV 

combination 

test 

ELISA, Viral 

load test 

False +ve 

HIV 
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acid segments. However, they posited that while these 

similarities suggest potential cross-reactivity between antigens 

of both viruses, they may also result from convergent evolution 

or shared structural features across different viral families.  In 

the current review, 585 (82.7%) of the false positives were 

idiopathic, of which 124 (21.2%) were tested with 4th 

generation HIV assays, which work by utilizing distinct, 

simultaneous reactions to identify HIV antigen (p24) and HIV-

1/2 antibodies. The system converts cut-off index (COI) values 

into qualitative results, reporting them as nonreactive (COI < 

1.0) or reactive (COI ≥ 1.0) [8]. Zhang et al. suggested that due 

to the nature of the test, an exact amino acid sequence homology 

to HIV is not required to yield a false positive test result, it 

requires only enough antigenic similarity for a detectable 

amount of false signal [13] . The absence of strict homology and 

the short length may help to explain the idiopathic occurrence of 

false positive HIV results in some individuals. While antigenic 

homology may play a key role, the connection to SARS-CoV-2 

antigens remains unclear. Yang et al. published the results of an 

HIV screening program that used a 4th generation HIV assay, 

they reported that out of the 578 participants who screened 

positive for HIV, 13.3% were positive for both antigen and 

antibody, 77.7% were positive for antibodies only, and 9.0% 

were positive for antigens only, making it important for more 

research to be conducted to build models that offer empirical 

evidence to further support these hypotheses in future research 

[14].  

Table 2. Demographic and clinical data of the patients. 

Variables Frequency (%) 
Sex*  

   Male  

   Female  

Number of patients (442,852) 

363,786 (82.1%) 

79,066 (17.9%) 
Age*  

   Combined mean 

   Combined median  
 

  Age variance  

Number of patients (442,852) 

 46.89 ± 8.48 

   38.65 
 

   19.94 

Testing techniques 
 

HIV Antibody/Antigen (4th                                

Generation) Test 
   HIV-Specific Molecular   Tests 

   HIV Antibody-Specific Tests 

   HIV Immunoassays 
   Rapid tests 

   SARS-CoV-2-Specific Tests 

   HIV Differentiation Tests 

Total unique tests (25) 
 

6 (24%) 

 
6 (24%) 

4 (16%) 

4 (16%) 
2 (8%) 

2 (8%) 

1 (4) 
False-positive HIV results 

Detectable COVID-19 antibodies 

Idiopathic false-positives 
 

Idiopathic false-positive HIV results  

 
4TH Generation HIV Ag/Ab Test 

Enzyme-linked immunosorbent assay 

Total (707) 

122 (17.3%) 

585 (82.7%) 
 

Total (585) 

 
124 (21.2%) 

461 (78.8%) 

*The sex and age of 23,278 patients from Shallal et al. were not 

mentioned  

 

Table 1. Continued… 

Tan et al./ 2020 [18] 
Case 
report 

2 

Early 20s 1  +ve -ve 

Chemilumines

cent 
immunoassay 

VIDAS HIV duo 
assay & MP 

Biomedicals HIV 

immunoblot 

False +ve 

HIV 

Early 70s 1  +ve -ve 
Chemilumines

cent 

immunoassay 

VIDAS HIV duo 

assay & MP 

Biomedicals HIV 
immunoblot 

False +ve 

HIV 

Srivastava et al./2022 

[19] 

Case 

report 
2 

69 1  +ve -ve 

HIV DUO 

ULTRA, 4th 
generation 

assay 

TRI-DOT Rapid 

HIV flow-

through test 

False +ve 
HIV 

9 1  +ve -ve 

HIV DUO 
ULTRA, 4th 

generation 

assay 

TRI-DOT Rapid 

HIV flow-
through test 

False +ve 

HIV 

Salih et al./ 2021 [7] 
Case 
report 

1 32  1 +ve -ve 

HIV 

immunoassay 

test 

RN PCR 
False +ve 

HIV 

Balasubramanian et 

al./ 2023 [3] 

Case 

report 
1 20 1  +ve -ve 

4th 

Generation 

HIV 1 and 2 
antibody/antig

en testing 

HIV antibody 

testing 

False +ve 

HIV 

Yamaniha et al./2021 

[12] 

Case 

report 
1 39 1  -ve +ve 

Rapid Antigen 
Test for 

SARS-CoV-2 

& Rapid 
Antigen/Antib

ody Test for 

HIV 

Real-Time 

Polymerase 

Chain Reaction, 
Chemiluminesce

nt Immunoassay, 

Western Blot 
Assay & HIV-

RNA 

False +ve 

Covid in a 

patient with 
acute HIV 

infection 

*Age was not given in a uniform manner among the different studies. 

N/A: not applicable, +ve: Positive, -ve: Negative, Cp: Convalescent plasma 
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While conducting the review, certain limitations were identified. 

Firstly, the variation in data presentation across the papers 

hindered the ability to maintain uniformity when finalizing the 

data. The retrospective nature of the studies made it difficult to 

create a true correlation between the variables. 

 

5. Conclusion 

Human immunodeficiency virus and COVID-19 exhibit cross-

reactivity at several levels. Although the exact mechanisms and 

models have not been established yet, the findings highlight the 

importance of considering recent SARS-CoV-2 infections when 

interpreting HIV test results and implementing confirmatory 

tests to achieve true results. 
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