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Abstract

Background: Hepatitis delta virus (HDV) is a satellite RNA virus that relies on hepatitis B virus (HBV) for transmission.
HIV/HBV/HDV coinfection or triple infection is common and has a worse prognosis than monoinfection.

Objective: We aimed to reveal the epidemiological characteristics of HIV/HBV/HDV triple infection in the global population.
Methods: A systematic literature search in PubMed, Embase, and the Cochrane Library was performed for studies of the
prevalence of HIV/HBV/HDV tripleinfection published from January 1, 1990, to May 31, 2021. The Der Simonian-Laird random
effects model was used to calculate the pooled prevalence.

Results: Weincluded 14 studies with 11,852 participants. The pooled triple infection rate in the global population was 7.4%
(877/11,852; 95% CI 0.73%-29.59%). The results of the subgroup analysis showed that the prevalence of triple infection was
significantly higher in the Asian popul ation (214/986, 21.4%; 95% Cl 7.1%-35.8%), in men (212/5579, 3.8%; 95% Cl 2.5%-5.2%),
and in men who have sex with men (216/2734, 7.9%; 95% CI 4.3%-11.4%). In addition, compared with people living with HIV,
the HIV/HBV/HDV triple infection rate was higher in people with hepatitis B.

Conclusions: This meta-analysis suggests that the prevalence of HIV/HBV/HDV triple infection in the global population is
underestimated, and we should focus more effort on the prevention and control of HIV/HBV/HDV triple infection.

Trial Registration: PROSPERO CRD42021273949; https://www.crd.york.ac.uk/prospero/display_record.php?Recordl D=273949

(JMIR Public Health Surveill 2022;8(11):€37016) doi: 10.2196/37016
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antigen (HBsAQ) for replication and pathogenesis [1].
Accordingly, HDV infection can occur via either coinfection
with HBV or superinfection in patients with chronic hepatitis
B. The main transmission routes of HDV are parenteral and
sexual contact. In addition, mother-to-child transmission can

Introduction

Hepatitis D virus (HDV) is a peculiar, small, defective virus
that requires the assistance of hepatitis B virus (HBV) surface
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occur [2]. Despite being a defective virus, HDV infection is
widely perceived as the most severe and aggressive form of
human viral hepatitis. Approximately 10% to 15% of patients
with hepatitis D progress to cirrhosis within 1 year to 2 years,
and 70% to 80% of patients progressto cirrhosiswithin 5 years
to 10 years [3]. Moreover, HDV infection is more prone to
hepatic decompensation and is associated with a higher risk of
hepatocellular carcinoma[4]. However, HDV infection hasbeen
considered a relatively rare disease over the past decades as a
result of the universal promotion of HBV vaccination and the
clinica neglect of HDV detection. According to recent
meta-analyses, the approximate HDV infection rate is 4.5% to
14.57% in the HBsA g-positive popul ation, affecting up to nearly
72 million individuals worldwide [5,6].

Given the shared transmission routeswith HIV, HIV/HBV/HDV
tripleinfectionisrelatively common [7]. HIV/HBV/HDV triple
infection is not only widespread but al so associated with worse
outcomes than monoinfection. First, it can have a negative
impact on disease progression for people living with HIV.
Combination with hepatitis virusinfection may promoteimmune
activation, causing dysfunction of CD4" and CD8" T
lymphocytes and natural killer cells, resulting in poor immune
recovery after antiretroviral therapy, thus affecting AIDS disease
progression [8,9]. Additionally, HIV combined with HBV or
HDV infection significantly reduces the clearance rate of these
2 types of hepatitis virus and prolongs the course of hepatitis
[10]. Meanwhile, liver fibrosisis significantly accel erated after
coinfection, and patientsare also at higher risk of mortality due
to liver cirrhosis, hepatic decompensation, hepatocellular
carcinoma, and other liver diseases[11,12]. Significantly higher
rates of poorer prognosis also occur. Thus, the disease burden
of HIV/HBV/HDV triple infection appears more serious than
initially expected.

There have been several meta-analyses exploring the global
HIV/HBV coinfection rate; however, the prevalence of
HIV/HBV/HDV tripleinfection remainslargely unknown. Chu
et al [13] examined the prevalence of multiple hepatitis viruses
and HIV infection among drug usersin Taiwan and found that
HIV/HBV/HDV infection rates were as high as 16.7% among
HIV-positive drug users. Shen et a [14] pooled the
HIV/HBV/HDV triple infection rate in the globa population
from 2002 to 2018 and estimated a triple infection rate of only
1.03% in people living with HIV. In addition, Nicolini et a
[15], in 2015, tested triple infection in blood samples from the
Italian general population and found a triple infection rate of
35%. In general, the results of current studies on
HIV/HBV/HDV tripleinfection ratesfluctuate widely, and some
studies may underestimate triple infection rates to some extent
due to the small number of included samples or limitations of
the included population characteristics [14]. This systematic
review and meta-analysis aimed to determine a high reliability
estimate of the prevalence of HIV/HBV/HDV triple infection
in people with HBV infection or living with HIV globally.

Methods

This meta-analysis was conducted based on the Preferred
Reporting Items for Systematic Reviews and Meta-Analysis
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(PRISMA) guidelines, and it was registered in PROSPERO
(CRD42021273949).

Search Strategy

A systematic literature search in PubMed, Embase, and the
Cochrane Library was performed for studies on the prevalence
of HBV, HIV/AIDS, and HDV triple infection published from
January 1, 1990, to May 31, 2021.

Selection Criteria

Inclusion Criteria

Studies were sel ected based on the following inclusion criteria:
(2) study participantswere HIV or HBV monoinfected or HBV
and HIV coinfected; (2) the diagnosis of infection with HIV or
HBV met theinternational uniform standards; (3) studiesrelated
to the prevalence of tripleinfection were cross-sectional studies,
and those related to incidence and risk factors associated with
triple infection were case control studies or cohort studies; (4)
in the original study, coinfection with HBV was defined as
HBsAg-positive, coinfection with HDV was defined as
anti-HDV positive, and coinfection with HIV was confirmed
by Western blot.

Exclusion Criteria

Studies were excluded if they (1) were case reports or review
articles, (2) had a research sample size of less than 50
participants, (3) were duplicate studies, or (4) had incomplete
or unclear study information. The study screening was carried
out independently by 2 reviewers, who both read the full text
and screened the studies that met the inclusion and exclusion
criteria. Disagreements between reviewers about inclusion were
resolved by consulting third-party experts.

Data Extraction

Two researchers independently extracted and coded data using
an Excel spreadsheet. The data obtained included basic
information of the included studies, including the first author,
year of publication, study period, research type, study location,
age or sex distribution, total number of participants, number of
participants with HIV/HBV/HDV triple infection, and crude
prevalence rate.

Quality Assessment

The Newcastle-Ottawa Scale (NOS; 11 itemsintotal, out of 11
points) [16] was used to evaluate the quality of the included
cohort studies, and the Agency for Healthcare Research and
Quality (AHRQ) questionnaire (9 itemsintotal, out of 10 points)
[17] was used to evaluate the quality of the included
cross-sectional studies. We used 3 grades: A, B, and C. Grade
A correspondsto 7-10 points on the NOS scale and 8-11 “ Yes’
responses on the AHRQ questionnaire. Grade B corresponds
to 3-6 points on the NOS scale and 4-7 “ Yes' responses on the
AHRQ questionnaire. Grade C correspondsto 0-2 pointson the
NOSscaeand 0-3“Yes' responses onthe AHRQ questionnaire.

Statistical Analysis
We used Stata software for the meta-analysis. Heterogeneity

was assessed statistically using the 12 measurement. The
threshold for the heterogeneity test result was 0.05, and that of
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the level of goodness-of-fit test was 0.10. If heterogeneity was

high (P<.10 or 12>50%), the random effects model was used to
calculate pooled preval ence estimates with 95% Cl's. Subgroup
analysiswas conducted according to the basic disease, research
continent, research country, and HIV transmission route to
explorethe source of heterogeneity. The Egger linear regression
method combined with the observation funnel plot was used to
evaluate the publication bias. We evaluated the stability of the
model through a sensitivity analysis.

Figure 1. Literature identification process.
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Results

Literature Search

The detailed flow of the literature search is shown in Figure 1.
The literature search yielded 359 studies from 3 databases
(Embase: 203; PubMed: 132; Cochrane Library: 24). After
removing 90 duplicates, the remaining literature was screened
for titlesand abstracts. Of the 61 studiesthat underwent full-text
assessment, we excluded 48 studies because they investigated
treatments, were duplicate studies, had a small sample size
(<50), or had unclear study information. Finally, 14 articles
with a tota of 11,852 participants were included
[10,11,15,18-28]. Of the included studies, 9 were prospective
cohort studies, and 5 were cross-sectional studies (Table 1).
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Table 1. Main characteristics of the included studies assessing the prevalence of triple infection.
Sudy First Typeof study  Sample Madepatic- Study HBVYHDVY/HIV triple  Year  Conti-  Country Qudity
num- o ihor size,n ipants,n popula-  jnfection nent evauation
tion
Sample  Prevalence,
size,n %

1 Soriano  Cohort 5342 NRS HIV 61 114 2011 Europe NR gd
(18]

2 Honge Cross-sectional 576 180 HIV 18 313 2014  Africa  GuineaBissau e
[19]

3 Dény Cross-sectional 206 NR HIV 19 9.22 1993 Europe France B
[20]

4 Coffie Cross-sectional 791 319 HIV 10 1.26 2017  Africa NR A
[21]

5 Ifeorah Cohort 1102 450 HIV 8 0.73 2017  Africa  Nigeria A
[22]

6 Nicolini  Cross-sectional 454 NR HBV 16 3.52 2015 Europe Italy B
[15]

7 Sara Cohort 450 270 HBV 4 0.89 2015 Europe Italy A
vanan
[23]

8 Butler Cohort 1928 806 HBV 390 20.23 2018 Africa  Cameroon A
[24]

9 Chang Cross-sectional 507 NR HBV 150 29.59 2011 Asa China (Tai- B
[25] wan)

10 Oprea Cohort 205 NR HIV+BV 21 10.24 2009 Europe Romania B
[26]

11 Béguelin  Cohort 771 NR HV+BV 117 15.18 2016  Europe Switzerland A
[10]

12 Sheng Cohort 104 100 HV+HBV 26 25.00 2006 Asa China (Tai- A
[11] wan)

13 Lee[27] Cohort 375 363 HV+HBV 38 10.13 2014 Asa China (Tai- B

wan)

14 Boyd Cohort 308 259 HIV+ 12 3.90 2009  Europe France A

[28] HBV

3HBV: hepatitis B virus.
PHDV: hepatitis D virus.
°NR: not reported.

dGrade B corresponds to 3-6 points on the Newcastle-Ottawa Scale (NOS) scale and 4-7 “ Yes'’ responses on the Agency for Healthcare Research and

Quality (AHRQ) questionnaire.

€Grade A corresponds to 7-10 points on the NOS scale and 8-11 “Yes” responses on the AHRQ questionnaire.

Study Char acteristics

The detailed characteristics of the 14 included studies arelisted
in Table 1. Among the 14 studies, 3 were conducted in Taiwan
(China); 2 were conducted in France; 2 were conducted in Italy;
1 each was conducted in Guinea-Bissau, Nigeria, Cameroon,
and Switzerland; and there were 2 multinational studies, 1 in
Europe and 1 in Africa. The sample size ranged from 104 to
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5342 participants, with a total sample size across the included
studies of 11,852 participants. The prevaence of
HIV/HBV/HDV tripleinfection was evaluated in 4 studieswith
patients with chronic hepatitis B, 5 studies with people living
with HIV, and 5 studies with patients with HIV and HBV
coinfection. Quality evaluations were either A or B. The
demographic characteristics of the included studies are listed
in Table 2. Participantsranged in agefrom 12 yearsto 61 years.
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Table 2. Demographic characteristics of the included studies assessing the prevalence of triple infection.

Study number  First author Semplesize, Study population  HBVYHDVP/HIV tripleinfection
n

Samplesize, Prevalence, % Age, mean  Male participants,

n (range) n (%)
1 Soriano [18] 5342 HIV 61 1.14 34 (NR) 44.(72.1)
2 Henge [19] 576 HIV 18 3.13 NR NR
3 Dény [20] 206 HIV 19 9.22 NR NR
4 Coffie [21] 791 HIV 10 1.26 NR NR
5 Ifeorah [22] 1102 HIV 8 0.73 NR (31-40) 5 (62.5)
6 Nicolini [15] 454 HBV 16 352 34.25 14 (87.5)

(6.16)¢

7 Saravanan [23] 450 HBV 4 0.89 NR (21-40) 4 (100)
8 Butler [24] 1928 HBV 390 20.23 NR NR
9 Chang [25] 507 HBV 150 29.59 NR NR
10 Oprea [26] 205 HIV+HBV 21 10.24 16 (12-20) NR
11 Béguelin [10] 771 HIV+HBV 117 15.18 34(29-37)  92(79)
12 Sheng [11] 104 HIV+HBV 26 25.00 35(25-61)  25(96.2)
13 Lee[27] 375 HIV+HBV 33 10.13 38 (NR) 36 (94.7)
14 Boyd [28] 308 HIV+HBV 12 3.90 352(NR)  8(66.7)

3HBV: hepatitis B virus.
bHDV: hepatitis D virus.
°NR: not reported.
dMedian (SD).

M eta-analyses of the Data
The heterogeneity between studies in the meta-analysis of
HIV/HBV/HDV triple infection rate was significant

(17=98.995%, P<.01), and arandom effects model was selected
to combine the results of the included studies, which showed
that the triple infection rate in the global population was 7.4%
(877/11,852; 95% CI 0.73%-29.59%; Figure 2). Funnel plots
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and the Egger test were performed to detect publication bias.
The funnel plot was basically symmetrical, and the Egger test
results showed no significant statistical evidence of publication
bias (t=1.13, P=.28; Figure 3). In view of the significant
heterogeneity of HIV/HBV/HDV triple infection rates in
different regions, countries, sexes, ages, sample sizes, basic
diseases, and different transmission routes, subgroup analyses
were conducted for these factors (Table 3). There was high
heterogeneity among the results for all population groups.
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Figure 2. Forest plot showing the prevalence of hepatitis B virus (HBV), hepatitis D virus (HDV), and HIV tripleinfection in theincluded studies. ES:

effect size.

Study

Soriano £ 3

Honge -

Deny —_——

Coffie -~
Ifeorah *

Nicolini ——
Sarawanan ->—

Butler

Chang

Cpara

Béguelin

Sheng

Hung

Boyd ——

Cwerall ("2 =98.805%, p = 0,000}

%
ES (85% CI) Weight
0.011 {0.008, 0.015) 7.28
0.031 {0.018, 0.049) 7.18
0.082 {0055, 0.140) .02
0.012 {0.005, 0.023) 7.22
0.007 {0.003, 0.014) 7.24
0,035 {0020, 0.057) TAT
0,008 {0.002, 0.023) TAT
—— 0.202 {0.185, 0.221) 7.26
———%————  0.206(0.256, 0.333) 7.18
0.102 {0.065, 0.152) .02
0.142 {0118, 0.171) 7.2
+ % 0.250 (0,170, D.344) 8.7
0.101 {0.073, 0.138) .14
0.030 {0.020, 0.067) 711
0.074 {0.032, 0.131) 100.00

D_
/
®,
o g
O /
. b
;
Y
Ea
o /
w 7 b
W .
Q /
s
/ &
/
/
/
8_ /
d ’
/
s
(40
=

https://publichealth.jmir.org/2022/11/e37016

RenderX

JMIR Public Health Surveill 2022 | vol. 8 |iss. 11| e37016 | p. 6
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR PUBLIC HEALTH AND SURVEILLANCE

Chenet a

Table 3. Prevalence of HIV, hepatitis B virus (HBV), and hepatitis D virus (HDV) triple infection in different subgroups.

Subgroup Studies, n Tripleinfection,n  Prevalence, % (95% ClI) 12, % P value
Global 14 877 7.4(3.2-13.1) 99.0 <.001
World region
Europe 7 237 5.7 (3.2-8.2) 95.9 <.001
Africa 4 426 6.3 (0.7-11.8) 99.3 <.001
Asia 3 214 21.4(7.1-35.8) 96.7 <.001
Country or area
France 2 31 6.3(1.1-11.5) 814 .02
Italy 2 20 2.1(0.5-4.7) 86.4 .007
Cameroon 1 390 20.2 (18.4-22.0) _a <.001
Romania 1 21 10.2 (6.1-14.4) — —
Switzerland 1 117 14.3(11.8-16.9) — —
China (Taiwan) 3 214 21.4(7.1-35.8) 96.7 <.001
Guinea-Bissau 1 18 3.1(1.7-4.5) — —
Nigeria 1 8 0.7 (0.2-1.2) — —
Sex
Male 8 212 3.8(255.2) 95.3 <.001
Female 7 57 0.7 (0.2-1.2) 78.0 <.001
Age (years)
<30 1 21 5.6 (3.6-7.3) — —
=230 8 269 5.1(3.3-6.8) 96.2 <.001
Samplesize
50-500 7 136 7.7(4.2-11.1) 935 <.001
500-1000 4 282 11.8 (4.0-19.7) 98.9 <.001
>1000 3 459 7.2(2.4-11.9) 99.5 <.001
Study population
HIV 5 116 1.7 (0.9-2.5) 84.8 <.001
HBV 4 560 13.4 (2.5-24.4) 99.4 <.001
HIV+HBV 5 201 11.9(6.5-17.2) 92.5 <.001
Possible mode of HIV transmission
Injection drug use 6 274 7.4(2.9-11.9) 97.9 <.001
Men who have sex with men 6 216 7.9(4.3-114) 98.1 <.001
Heterosexual transmission 6 201 6.5 (3.4-9.6) 98 <.001
Other 6 248 10.3 (6.0-14.7) 98.4 <.001
ot available.

We analyzed 14 studies by regional subgroup and found that
Asia had the highest pooled prevalence of triple infection at
21.4% (214/986; 95% Cl 7.1%-35.8%, 1°=96.7%), and Europe
had the lowest prevalence at 5.7% (237/4158; 95% ClI
3.2%-8.2%, 1°=95.9%; Table 3, Multimedia Appendix 1). In
addition, asubgroup analysis of the prevalence of tripleinfection
according to country was performed, and a total of 12 studies
were included, showing that the prevalence in Taiwan (China)

was 21.4% (214/986; 95% Cl 7.1%-35.8%, 1°=96.7%), the
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highest prevalence among the 8 countriesincluded. Nigeriahad
the lowest prevalence at 0.7% (8/1143; 95% CI 0.2%-1.2%).
The prevalenceratesin the other 6 countries are shownin Table
3 and Multimedia Appendix 2.

We also performed a subgroup analysis by sex and found that
men had a higher prevalence than women (228/8862, 3.8%;
95% CI 2.5%-5.2% vs 57/8412, 0.7%; 95% Cl 0.3%-1.2%;
Table 3, Multimedia Appendix 3). Thetripleinfection rate was
5.6% (21/375; 95% CI 3.6%-7.3%) in those aged <30 yearsand
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5.1% (269/5275; 95% CI 3.3%-6.8%) in those aged =30 years
(Table 3, Multimedia Appendix 4). In studies with a sample
size of 500-1000, the triple infection rate was the highest, at
11.8% (282/2390; 95% Cl 4.0%-19.7%,; Table 3, Multimedia
Appendix 5).

Moreover, population-specific subgroup analyses were
performed depending on the characteristics of the populations
included in the study, and the results showed that the prevalence
of tripleinfection varied greatly among the different popul ations.
The prevalencesof HIV/HBV/HDV tripleinfection were 13.4%
(560/4079; 95% CI 2.5%-24.4%) in patients with chronic
hepatitis B, 1.7% (116/6224; 95% CI 0.9%-2.5%) in people
living with HIV, and 11.9% (201/1549; 95% Cl 6.5%-17.2%)
in people with HBV/HIV coinfection (Table 3, Multimedia
Appendix 6). Meanwhile, since there are multiple transmission
routesfor HIV, such astransmission viamen who have sex with
men, heterosexual transmission, and transmission viainjection
drug use (IDU), a subgroup analysis of the transmission routes
was performed. The pooled prevalence of triple infection was
7.9% (216/2734; 95% Cl 4.3%-11.4%) in men who have sex
with men, 6.5% (201/3092; 95% CI 3.4%-9.6%) in those with
heterosexual transmission, and 7.4% (274/3703; 95% ClI
2.9%-11.9%) inthosewith IDU (Table 3, Multimedia A ppendix
7). “Other” modes of transmission include perinatal, risk not
identified, and blood transfusion. In addition, given that people
with IDU may be more prone to triple infections, we collapsed
the data on drug-using people included in the literature and
calculated a prevalence of triple infection of 20.6% among
people with IDU, which is significantly higher than the
prevalence in the total population (Multimedia Appendix 8).

Discussion

Sincethefirst discovery of theHDV in 1977 [29], it isestimated
that 15 million to 20 million people have been infected
worldwide [30,31]. Given that HDV is a defective virus
dependent on the envelope proteins of HBV for assembly and
release of infectiousvirusparticles, HDV infection occurseither
with or secondary to HBV infection. Peopleinfected with HDV
can also have other viral infections, and chronic HDV infection
is considered to be the most severe form of viral hepatitis
infection in humans [32]. HIV was first reported in 1981, and
the number of people living with HIV and deaths dueto illness
have remained high for along time [33]. The virus is widely
prevalent worldwide. As of 2018, there were more than 37.9
million people living with HIV in the world, and atotal of 35
million people have died from AIDS-related diseases[34]. HIV
infection causes progressive immunodeficiency, making people
living with HIV highly susceptible to coinfection with other
diseases. HBV and HDV are common viruses for coinfection
in people living with HIV, as all 3 share the same route of
infection [14,35]. Studies have shown that HIV coinfection with
HBV and HDV is widespread in various regions of the world,
but the coinfection rate varies among countries and regions [ 36].
HIV coinfection with HBV or HDV can cause more serious
damage to the body than a single infection, and the harm of
triple infection is even more serious. Therefore, it is of great
public health significance to actively prevent such coinfections
[37,38].
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The results of this meta-analysis showed that the preval ence of
HIV/HBV/HDV triple infection was 7.4%. The results of the
subgroup analysis showed significant regional differences in
global triple infection rates. The prevalence of triple infection
issignificantly higher in Asia, especially in Taiwan and China,
than in other countries or regions. These results may be caused
by several reasons. First, the included studies included people
with IDU; IDU is a high-risk factor that may promote triple
infections[39]. In addition, the higher preval ence rate might be
dueto the small sample size of theincluded studies, which may
not accurately reflect the real situation of tripleinfectionin this
population. We found that the characteristics of the study
population greatly influenced the prevalence; for example, the
prevalence of tripleinfection in the Cameroon region was higher
because the study population was HBsAg-positive and in a
general hospital, which itself confers high risk for infection.
Among the different sexes, the results of this meta-analysis
showed a higher rate of triple infection in men than in women,
which is consistent with several other studies [40,41]. This
review suggested that men with HIV or HBV infection may
have a higher prevalence of triple infection, and more attention
should be given to the prognosis of their triple infection.

There were significant differencesin the rate of tripleinfection
for people living with HIV from different population sources,
which was similar to rates for HIV/HBV coinfection [42];
however, for triple infection, men who have sex with men and
peopleliving with HIV are particularly worthy of attention. The
rate of triple coinfection in this population reached 7.9%,
exceeding the rate of triple infection in other populations.
Nevertheless, the literature related to these special populations
suffers from the same shortcomings as aforementioned, with
small numbers, regional limitations, small sample sizes, and
mostly poor quality, which urgently needs to be supplemented
with similar studies to help understand the current situation.

Furthermore, through the analysis of the results, we found a
very interesting phenomenon. Therate of HIV/HBV/HDV triple
infection was higher in people with HBVY monoinfection than
in people with HIV monoinfection or people with HBV/HIV
coinfection. However, the credibility and reason for these
findings are still unclear, and alarge number of clinical studies
is needed to better confirm the results.

There were several limitations in this systematic review.
Although strict inclusion and exclusion criteriawere established
and the quality of the included literature was evaluated using
the NOS or AHRQ statement entries during the search and
screening processes, there was still some subjectivity in the
evaluation of the literature due to the lack of accepted quality
evaluation criteria, which may lead to some selection bias in
theincluded literature. The results of the sensitivity analysisin
this systematic review showed that there was a certain selection
bias. In addition, the wide inclusion criteria in this study
produced significant heterogeneity that could not be explained.
We used a random effects model with subgroup analyses
whenever possible to reduce the effect of heterogeneity.
Furthermore, the population included in this meta-analysis
included people with HBV infection or HIV, lacking a
comparable general population; some of these patients were
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drug users, which would increase the overall prevalenceto some
extent; and the evidence base had some shortcomings.

In summary, the prevalence of HIV/HBV/HDV triple infection
in the global population is underestimated. Therefore, during
the management and antiviral treatment of patients with
HBV/HIV single infection or coinfection, they should be
screened for HIV/HBV/HDV tripleinfectionin atimely manner.
In addition, the prevention and treatment of coinfection should
be combined with antiviral treatment to provide comprehensive
prevention and treatment of triple infection and improve the

Chenet a

quality of survival for this population. Additionally, the rates
of triple infection in the two special groups of men who have
sex with men and people with IDU are also worthy of attention.
However, becausethere arefew relevant studies, it isimpossible
to accurately evaluate the current status of rates of triple
infection in the global populations of men who have sex with
men and people with IDU [43,44]. More research is urgently
needed to provide evidence, identify high-risk populations, and
guide the formulation and improvement of prevention and
control strategies for HIV/HBV/HDV infection.
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