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Abstract

Objective: Human immunodeficiency virus (HIV) and hepatitis B virus (HBV) coinfection has threatened the survival of
HIV-infected people. To explore the correlations of intestinal microorganisms with liver and immune functions of patients with
HIV/HBYV coinfection.

Methods: Eighty-six patients positive for HIV antibody and HBV surface antigen diagnosed from January 2018 to June 2020
were selected as HIV/HBYV coinfection group. Another 86 patients positive for HBV surface antigen and 86 healthy people were
selected as HBV infection and control groups, respectively. The correlations of intestinal flora with liver function, inflammatory
indices and immune cells were explored through Pearson’s analysis.

Results: Compared with control group, the proportions and numbers of T lymphocytes (CD3%), helper T lymphocytes (CD4"),
cytotoxic T lymphocytes (CD8"), CD4"/CD8" and natural killer (NK) cells decreased in HIV/HBV coinfection group (P<0.05).
1L-2, IL-6, IL-17, ALT, AST, GGT, DBIL and TDBi levels were correlated negatively with Bifidobacterium, Lactobacillus and Bacte-
roides numbers, but positively with Enterobacter and Enterococens numbers (P<0.05). 1L-10 level and proportions of CD3", CD4",
CD8", CD4"/CD8" and NK cells were correlated positively with Bifidobacterium, Lactobacillus and Bacteroides numbets, but nega-
tively with Enterobacter and Enterococeus numbers (P<0.05).

Conclusion: HIV aggravates the liver damage and immuno-inflammatory response in HBV patients.
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Introduction

Human immunodeficiency virus (HIV) infection is a ma-
jor public health issue worldwide. There have been about
36.7 million people infected with HIV around the world
as of the end of 2019, with 2.1 million new cases in the
same yeat'. In China, about 958 thousand people survived
with HIV /acquired immunodeficiency syndrome (AIDS)
at the end of October 2019°. Hepatitis B virus (HBV),
which is mainly transmitted through blood transfusion,
acupuncture and drug abuse, can lead to viral hepatitis B.
It has the same route of infection as HIV, so HIV/HBV
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coinfection occurs easily*. WHO reports that besides My-
cobacterium tuberculosis, HIV/HBV coinfection is most
common in HIV-infected people, which has become the
main threat to the survival of HIV-infected patients’. Ap-
proximately 3 million HIV-infected people worldwide are
complicated with HBV infection, accounting for 5-20%.
The mortality rate of patients with HIV/HBV coinfec-
tion is higher than that of patients with HIV or HBV
infection alone®. Despite the great improvement in the
prognosis of AIDS patients after antiviral therapy, there
is a complex interaction between HIV and HBYV, leading
to diverse courses of disease in co-infected people and
increasing the difficulty of treatment’. HIV results in the
depletion and functional decline of immune cells, lead-
ing to persistent high-level viremia upon hepatitis C and
aggravating the damage of HBV to the liver. As a result,
acute infection develops into chronic infection easily, so
hepatic fibrosis progresses more rapidly in patients with
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HIV/HBV coinfection than that in patients with HBV
infection alone®.

The intestinal micro-ecosystem is the largest reservoir of
bacteria in human body, which plays an important regu-
latory role in metabolism and immunity’. The intestinal
flora has a close correlation with a variety of biological
mechanisms of the liver. Currently, intestinal microecolo-
gy has been highlighted in the research on liver diseases'.
After entering the body, HIV massively reproduces main-
ly in intestinal lymphatic tissues, attacks CD4" T cells, and
releases various pro-inflammatory factors. As a result, the
intestinal mucosal barrier is weakened, and the intestinal
symbiotic bacteria and their products induce the host to
produce series of effector molecules'’. It has previous-
ly been reported that the intestinal flora disturbance has
diverse characteristics in different stages of HBV infec-
tion'?. With the increase in severity, the intestinal flora ex-
hibits progressive and structural disorders, and the overall
community abundance significantly reduces.

In the present study, therefore, the structure of intestinal
flora in patients with HIV/HBV coinfection was anal-
ysed, and the correlations of intestinal microorganisms
with liver function and immune function were explored,
aiming to provide novel insights into the exploration of
new therapies.

Materials and methods

General data

A total of 86 patients positive for HIV antibody and
HBV surface antigen diagnosed in our hospital from
January 2018 to June 2020 were selected as HIV/HBV
coinfection group. Another 86 patients positive for HBV
surface antigen but negative for HIV antibody treated in
our hospital in the same period were selected through
convenience sampling as HBV infection group. Besides,
another 86 healthy people receiving physical examination
in our hospital in the same period were selected as control

group.

All patients enrolled met the following inclusion crite-
ria: (1) those aged 20-60 years old, (2) those with nor-
mal blood routine and occult blood test results, (3) those
without infectious diseases such as tuberculosis, hepati-
tis C and typhoid fever, (4) those without hepatic failure,
liver cirrhosis and liver cancer, (5) those without taking
antibiotics, micro-ecological modulators, sedatives and

African Health Sciences, Vol 23 Issue 3, September, 2023

hypnotics in the past 4 weeks, and (6) those without oth-
er diseases affecting the immune system. This study was
approved by the medical ethics committee of our hospi-

tal (No. 20171215-3256), and all patients signed the in-
formed consent.

Detection of HBV surface antigen

Fasting venous blood (10 mL) was collected into anti-
coagulant-free dry tubes in the early morning, and cen-
trifuged at 3,500 rpm for 5 min to separate the serum.
Then 2-3 mL of serum was taken to detect HBV surface
antigen by enzyme-linked immunosorbent assay (ELISA)
in strict accordance with the instructions of kit (Abcam,
USA). Colloidal gold immunochromatographic assay was
performed for those positive for HBV surface antigen
according to the kit’s instructions (Thermo Fisher Scien-
tific, USA).

Detection of serum biochemical indices

Serum (3 mL) was taken to detect alanine aminotransfer-
ase (ALT), aspartate aminotransferase (AST), gamma-glu-
tamyl transpeptidase (GGT), direct bilirubin (DBiL) and
total direct bilirubin (TDBi) using Olympus AU2700
automatic biochemical detector (Japan), and to measure
interleukin-1 (IL-2), IL-6, IL-10 and tumor necrosis fac-
tor-o (TNF-o) by ELISA. The kits were purchased from
Shanghai BioRui Co., Ltd. (China), and usein strict accor-
dance with the instructions.

Detection of lymphocyte subsets

The remaining serum was used to detect T lymphocyte
subsets and natural killer (NK) cells by flow cytometry.
Specifically, 20 pLL each of three fluorescent antibodies
CD3-PC5, CD4-FiTC and CD8-PE (Thermo Fisher Sci-
entific, USA) were added into T lymphocyte subset detec-
tion tubes, while CD3-FiTC/CD (16+56)-PE dual-colour
fluorescent antibody (Thermo Fisher Scientific, USA) was
added into the NK cell detection tubes. Then 100 pL. of
anticoagulant blood was added, mixed evenly and labeled
at room temperature for 15 min. Later, 600 uL of hemo-
Iytic agent A (Thermo Fisher Scientific, USA) was added
and shaken for 7 s, and then 260 pL. of hemolytic agent
B (Thermo Fisher Scientific, USA) was added and mixed
evenly. After the red blood cells were lysed, the blood was
centrifuged at 1,000 rpm for 5 min, the supernatant was
discarded, and 4 mL of PBS was added and mixed evenly
again, followed by centrifugation at 1,000 rpm for 5 min.
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After the supernatant was discarded, 500 uL. of PBS was
added and mixed evenly, and FACSCalibur flow cytome-
ter (BD, USA) was conducted to detect the percentages
of T lymphocytes (CD3"), helper T lymphocytes (CD4"),
cytotoxic T lymphocytes (CD8") and NK cells. The ab-
solute value of each lymphocyte subset was calculated as
follows: Absolute value of lymphocyte subset (cells/pL)
= percentage of lymphocyte subset X absolute value of
lymphocytes (detected using a globulimeter, cells/pL).
CD3"CD4CDS8 T lymphocyte count (percentage/abso-
lute value) was calculated as follows: CD3" T lymphocyte
count - CD4" T lymphocyte count - CD8" T lymphocyte

count.

Detection of intestinal flora

About 1 g of fresh feces naturally excreted were harvest-
ed in each group, and weighed on an electronic balance,
from which total DNA was extracted using fecal DNA
extraction kit (Qiagen, Germany). The primers for ge-
nomic DNA of Bifidobacterium, Lactobacillus, Bacte-
roides, Enterobacter and Enterococcus were designed
using Primer Premier 5.0 software, and amplified using
real-time PCR kits (Thermo Fisher Scientific, USA). The
cycle threshold n was obtained, and log N/g was calculat-
ed. Replicate wells were set for each sample. The primer
sequences are listed in Table 1.

Table 1: Primer sequences and product lengths

Bacterium Primer sequence Product length (bp)

Bifidobacterinm Upstream 5-GTTCGCGTAAACACTGAATACTGA-3' 342
Downstream 5-TCGCGTCCCCGAACCTTATACTGTT-3

Lactobacillus Upstream 5-“CAGGGGGAACTGTGCGCGATGATT-3' 156
Downstream 5-CAAGCCCAATCACTTCCGCGATTGT-3'

Bactervides Upstream 5'-CTCCCGCGGCAATCGCTGTAAAGCG-3' 200
Downstream 5-CACCCGCGGCAAACTTCCACATTAA-3'

Enterobacter Upstream 5-TCGCTCGCGCTCTGAACGTCCACTG-3' 243
Downstream 5-CGTCCGACGAAGCCGCGTCACTCCAC-3'

Enterococcns Upstream 5-GTAACTGCGCGACTTAACGAATCGG-3' 341

Downstream 5-GCTAAGAACATCCCGCGTGCGAGGAG-3'

Statistical analysis

SPSS20.0 software was used for statistical analysis (IBM
Inc., USA). Numerical data were expressed as rate (%),
and the y* test was performed for intergroup comparison.
Pearson’s correlation analysis was conducted. P<0.05 was
considered to be statistically significant.

Results

Baseline clinical data

The HIV/HBV coinfection group included 54 males
and 32 females aged 24-69 years old, with an average of
(35.63£8.34) years old. The HBV infection group con-
sisted of 56 males and 30 females aged 20-67 years old,
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with an average of (36.32%8.16) year old. The control
group included 60 males and 26 females aged 22-65 years
old, with an average of (36.83%£7.92) years old. There
were no significant differences in gender and age among
the three groups (P>0.05).

Liver function

Compared with those in control group, the levels of liv-
er function indices (ALT, AST, GGT, DBiL and TDB;)
significantly rose in HBV infection group (P<0.05). The
levels of these indices were significantly higher in HIV/
HBYV coinfection group than those in control group and
HBYV infection group (P<0.05) (Table 2).
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Table 2: Liver function indices ( xt )

Group ALT(U/L) AST(U/L)  GGT (U/L) DBiL (umol/L) TDBi (ymol/L)
Control (1=86) 36381239 32951324 4254534 10341241 6.3913.56

HBV infection (n=86) 64304534° 84341649 68.39%5.59" 2249359 58.38+12.56*
HIV/HBV coinfection (n=86)  78.3918.38% 123381234 9339+649" 34941533 2123243245

2P<0.05 2. control group, PP<0.05 »s. HBV infection group.

Immune cells
The proportions and numbers of CD3", CD4*, CD8",
CD4"/CD8" and NK cells significantly declined in HIV/

HBYV coinfection group compared with those in control
group (P<0.05), while they had no significant differ-
ences between control group and HBV infection group
(P>0.05) (Table 3).

Table 3: Proportions and numbers of immune cells ( x* s)

Index Unit Control gtoup  HBV infection ~HIV/HBV coinfection
(n=806) group (n=86)  group (n=80)

CD3+ % 72.43%5.94 71.32£5.45 65.12+4.23"
Cells/ul  1645.39£180.4  1605.48£178.3  1258.32+132.34°

CD4+ % 43.42£7.52 42.43£6.53 35.74£3.43
Cells/pl  932.331£124.63  934.24£133.45  723.33£102.32"

CD8+ % 23.53%5.18 22.4514.44 18.75+2.53"
Cells/pul  548.65+187.65 536.23+187.4  448.56194.54"

CD4+/CD8+ % 1.63£0.43 1.58£0.42 1.41£0.32*

NK % 17.6913.24 18.44+3.37 14.34+1.62
Cells/pl  439.49£83.49  449.24%81.67  384.32%£58.49"

*P<(.05 5. control group.

Inflammatory indices
The levels of IL-2, IL-6 and TNF-a were significantly
higher, while the level of IL-10 was significantly lower in

HBYV infection group and HIV/HBYV coinfection group
than those in control group, and the above changes were
mote obvious in HIV/HBV coinfection group (P<0.05)
(Table 4).

Table 4: Inflammatory indices ( Xt )

Group IL-2 (pg/mL) IL-6 (pg/mL) IL-10 (ng/mL) TNF-o (ng/mlL)
Control (n=86) 6.82+0.54 12391046  1.8310.36 1.29+0.45

HBV infection (n=80) 10291118 16.3211.25*  1.231£0.24* 3.4810.89
HIV/HBV coinfection (n=86) ~ 15.3242.14*" 19.38+2.04*>  0.64£0.12">  8.4242.12*

1P<0.05 5. control group, "P<0.05 . HBV infection group.

Numbers of intestinal flora
The numbers of Bifidobacterium, Lactobacillus and Bacteroides
significantly declined, while the numbers of Enterobacter
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and Enterococcus significantly rose in HBV infection group
and HIV/HBV coinfection group compared with those
in control group, and the above changes were more obvi-
ous in HIV/HBV coinfection group (P<0.05) (Table 5).
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Table 5: Numbers of intestinal flora (log N/¢, xt9)

Group Bifidobacterium  Lactobacillus  Bacteroides — Enterobacter  Enterococous
Control (n=806) 7.4310.32 6.12£0.42  1334%133  06.64%0.22  7.44%0.64
HBYV infection (n=86) 0.3210.45 513045 9.57£1.23*  7.27091°  8.34£0.86"
HIV/HBV coinfection (n=86) ~ 5.12+0.32* 434+0.74*  8.85+0.32 8.7611.32*" 9.53%1.42*

1P<(.05 2s. control group, "P<0.05 »s. HBV infection group.

Correlation analysis results of intestinal flora with
liver function and immune function

The results of Pearson’s correlation analysis revealed that
the levels of IL.-2, 11.-6, 11.-17, ALT, AST, GGT, DBIiL
and TDBi had significant negative correlations with Bi-
Sidobacterium, Lactobacillus and Bacteroides, but had signifi-

cant positive correlations with Enterobacter and Enterococcus
(P<0.05). The IL-10 level and the proportions of CD3",
CD4", CD8", CD4"/CD8" and NK cells were signifi-
cantly positively correlated with Bifidobacterium, Lactobacil-

Ius and Bacteroides, but significantly negatively correlated
with Enterobacter and Enterococcus (P<0.05) (Table 6).

Table 6: Correlation analysis results of intestinal flora with liver function and immune function

Factor Bifidobacterinm Lactobacillus Bacteroides Enterobacter Enterococcus

t P r P r P t p t p
IL-2 -1.787 0014 -2161 0011 -1.548  0.019 1732 0.015 0.636 0.034
IL-6 0943 0.029  -2291 0009 -2.622  0.005 1849 0.014 0973 0.028
IL-10 1.829 0.014  2.656  0.004 0.866 0.030  -2.888 0.002 -2.590 0.005
IL-17 -1.494  0.021  -0.036 0043 -1.103  0.025 2282 0.009 2023 0.013
ALT 2348 0.009  -1.626 0017 -1.475  0.021 2363 0.008 0.127 0.040
AST -0.702  0.033  -1.667 0.016 -2364  0.007 1461 0.022 1.018 0.027
GGT -1.675  0.016  -2.552° 0.006 -0.842  0.030 0364 0.036 1.384 0.023
DBIiL 2103 0.012  -1.526 0019 -1.962  0.013 0340 0.038 2933 0.002
TDBi -0.107  0.041  -1.552 0.018 -2.836  0.003 0.560 0.035 0.127 0.040
CD3+ 0.728 0.031 1.964 0013  2.807 0.003 -2.812 0.003 -2.722 0.004
CD4+ 2.556 0.006  3.019  0.001 2853 0.002  -1.758 0.015 -0.300 0.037
CD8+ 1.033 0.027 0518  0.036 0304 0.037 -2.239 0.010 -1.504 0.020
CD4+/CD8+ 2.949 0.000 0755  0.031 1375 0.023  -2.595 0.005 -1.557 0.018
NK 0.072 0.041 0875  0.029 2351 0.008 -1.137 0.025 -2.045 0.012

Discussion eliminate HBV. Therefore, patients with HIV/HBV coin-

Due to the same route of transmission of HIV and HBV,
the HIV/HBV coinfection rate is relatively high. HIV
infection can alter the natural course of HBV infection,
whose mechanism is that HIV destroys CD4" T lympho-
cytes in patients through various ways, so that the HBV
scavenging ability is weakened and the immune tolerance
to HBV is produced in the body, thus making it unable to
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fection are more prone to chronic and persistent high-lev-
el viremia in HBV, promoting the progression of hepatic
fibrosis and raising the mortality rate of liver diseases'>".
In the present study, the results manifested that the levels
of ALT, AST, GGT, DBIL and TDBi in HIV/HBYV coin-
fection group were all higher than those in HBV infection
group, indicating that HIV/HBV coinfection has a more
significant impact on human liver function.
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The changes in fecal microecology of HBV-infected pa-
tients are mainly manifested as the increase in pathogenic
bacteria and decrease in beneficial bacteria'. Liver trans-
plantation not only promotes the recovery of intestinal
microecology, but also expands the diversity of intestinal
microecology in patients with liver cirrhosis, similar to
the intestinal microecology samples of normal people.
HIV directly attacks lymphocytes or induces lymphocyte
infiltration, and releases a variety of cytokines due to lo-
cal immune activation, leading to intestinal epithelial cell
damage, digestive dysfunction, increased gastrointesti-
nal permeability, lipid metabolism disorders and decline
in cell cycle regulation-related genes, and resulting in
HIV-related bowel diseases'.

In the present study, the results revealed that the numbers
of Bifidobacterium, Lactobacillus and Bacteroides were
smaller, while the numbers of Enterobacter and Entero-
coccus were larger in HBV infection group than those in
control group, and the above changes were more obvious
in HIV/HBV coinfection group. It can be seen that the
biological characteristics (type and number) of intestinal
flora in patients with HIV/HBYV coinfection are altered,
in which the dominant intestinal bacteria represented by
Lactobacillus, Bifidobacterium and Bacteroides are great-
ly decreased, and the pathogenic bacteria represented by
Enterobacter and Enterococcus are greatly increased.

There are close relations between anatomy and function
of the intestine and the liver. Healthy people have rela-
tively stable structure of the intestinal flora. In the case of
liver injury, gastrointestinal motility disorders and changes
in intestinal permeability are usually accompanied, so that
the pathogenic bacteria stay in the intestine for a longer
time to reduce intestinal peristalsis and prolong the small
intestine emptying time. As a result, pathogenic bacteria
are more prone to adhesion and growth, and overgrown
bacteria can secrete a large amount of cytotoxin, which
suppresses the growth of beneficial bacteria, leads to in-
testinal epithelial lesions and promotes the colonization
of intestinal pathogenic bacteria, thus resulting in intesti-

nal flora disorders!®.

In this study, the results of correlation analysis revealed
that the levels of ALT, AST, GGT, DBiL and TDBi had
significant negative correlations with Bifidobacterium,
Lactobacillus and Bacteroides, but had significant posi-
tive correlations with Enterobacter and Enterococcus,
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also confirming the influence of the changes in intestinal
flora on liver function.

The intestinal mucosal immune response in the body will
be altered by the intestinal flora changes, mainly manifest-
ed as the antibody elimination and tolerance to antigens.
Normal intestinal flora in healthy individuals will not
induce immune responses'’. After changes in intestinal
flora, the probiotics will be reduced, destroying the local
microecological balance. There is mutual influence and
restraint between intestinal flora disorders and immune
dysfunction, and once the immune tolerance is broken,
it will persist throughout the pathological process of dis-
ease, ultimately leading to decline in immune function'®.

As a bridge between the host flora and inflammatory dis-
eases, Th17 can secrete pro-inflammatory factors such as
IL-2 and IL-6, and also enhance the secretion of TNF-«,
worsening the inflammatory response. Moreover, flora
can induce the transformation of Thl17 into Thl and
Th2 that play regulatory roles in inflammatory diseases.
Bifidobacterium, through proteins and polypeptides such
as fimbriae, peptidoglycan hydrolase and exopolysaccha-
rides, interacts with human immune cells to regulate spe-
cific signalling pathways related to innate and adaptive
immunity, promote the Thl-type immune response, lead
to Th17 polarization and facilitate the differentiation of
regulatory T cells (Tregs), thereby keeping the intestinal
immunity". Clostridium can induce the proliferation of
Tregs and secrete IL-10, suppressing the inflammatory
response in colitis mice®.

In the present study, the levels of IL-2, IL.-6 and TNF-«
were markedly higher, while the level of IL.-10 was mark-
edly lower in HIV/HBYV coinfection group than those in
HBYV infection group and control group, suggesting that
HIV worsens HBV-induced inflammatory response. The
results of correlation analysis revealed that the levels of
IL-2, IL-6 and IL.-17 had significant negative correlations
within fidobacterium, Lactobacillus and Bacteroides, but
had significant positive correlations with Enterobacter
and Enterococcus, while the level of IL-10 had the op-
posite correlations with the above bacteria. It can be in-
ferred that intestinal flora disorders are involved in the
inflammatory response.

T lymphocytes are involved in cellular immunity in the
body and play auxiliary roles in some humoral immunity,
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which serve as the main functional cells in the immune
surveillance system. The immunomodulatory effect of T
cells is mainly realized by CD4" and CD8". CD4" coor-
dinates the differentiation of B cells to produce antibod-
ies, which is an important player in the identification and
elimination of pathogen-infected cells. Meanwhile, CD4*
is an important receptor of HIV and also the main tar-
get of attack of HIV. Therefore, the number of CD4" T
lymphocytes is an important basis for predicting the pro-
gression of disease in HIV-infected patients*. Besides,
CDS8" restrains the synthesis and secretion of antibodies
and the proliferation of T cells, and acts as a key player in
the anti-tumor immune response™.

The levels of CD4* and CD8" and the CD4"/CD8" ratio
are key indices for measuring the cellular immune status.
In this study, no statistically significant differences were
found in NK cells, CD4+, CD8+ and CD4+/CD8+ be-
tween control group and HBV infection group, inconsis-
tent with previous studies. The levels of NK cells, CD4",
CD8"and CD4"/CD8" in HIV/HBYV coinfection group
were far higher than those in the other two groups. As for
the reason why, there was no difference in the immune
function between the two groups, only T lymphocytes and
NK cells were detected, and neither B lymphocytes nor
humoral immunoglobulins were detected. Moreover, the
level of local immune response caused by intestinal struc-
ture and function changes may be lower than the system
detectable level. In addition, it was found that cellular im-
munity was negatively correlated with Enterobacter and
Enterococcus, but positively correlated with Bifidobacte-
rium, Lactobacillus and Bacteroides. The above findings
demonstrate that immunoregulation of intestinal flora is
not sufficient to affect the systemic cellular immunity, and
also indirectly indicate that the influencing factors for the
immune function of patients with HIV/HBV coinfec-
tion may be affected by the collective effects of intestinal
microecology changes and other factors.

The present results provide further insights into the dys-
biosis of the intestinal microbiota in patients with human
immunodeficiency virus and hepatitis B virus-induced
chronic liver disease and might potentially serve as guid-
ance for the probiotics interventions of these diseases.
The gut microbiome may represent fertile targets for pre-
vention or management of HBV-induced chronic liver
disease. Fecal microbiota transplantation may be a useful
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therapy for HBV-related disease in the future. The con-
cept of the “gut-liver axis” and the progression in intesti-
nal microecology is considered crucial.

In conclusion, there are abnormalities in the intestinal
flora, liver function, inflammatory factors and immune
cells in patients with HIV/HBV coinfection. HIV wors-
ens the liver damage and immuno-inflammatory response
in HBV patients, and the intestinal flora indirectly affects
the liver function and immuno-inflammatory response.
Nevertheless, this study still has some limitations. For ex-
ample, the sample size was small. Moreover, the changes
in intestinal flora, liver function and immuno-inflammato-
ry indices during clinical treatment in patients with HIV/
HBV coinfection were not explored. Hence, in-depth
studies with larger sample sizes are in need in the future.

Acknowledgments
This study was not financially supported.

Conflict of interest
The authors declare no conflict of interest.

References

1. World Health Organization. Latest HIV estimates and
updates on HIV policies uptake, November 2020. World
Health Organization; 2020. Available from: https://
www.who.int/docs/default-source /hiv-hq/latest-hiv-es-
timates-and-updates-on-hiv-policies-uptake-novem-
ber2020.pdf?sfvrsn=10a0043d_12.  Accessed Mayl,
2021.

2. Xie T, Yan H, Wang G. Translation and Validation: Chi-
nese Version of the HIV-Related Social Support Scale. In#
] Gen Med 2021; 14: 4025-30.

3. Fanning GC, Zoulim F, Hou |, Bertoletti A. Thera-
peutic strategies for hepatitis B virus infection: towards a
cure. Nat Rev Drug Discov 2019; 18(11): 827-44.

4. Pan T, Ding Y, Wu L, Liang I, He X, Li Q, et al. Design
and synthesis of aminothiazole based Hepatitis B Virus
(HBV) capsid inhibitors. Exr | Med Cherz 2019; 166: 480-
501.

5. Malagnino V, Cerva C, Maffongelli G, Teti E, Foroghi
Biland L, Cesta N, et al. HBcAb seropositivity is correlat-
ed with poor HIV viremia control in an Italian cohort of
HIV/HBV-coinfected patients on first-line therapy. Sez
Rep 2019; 9(1): 11942.

6. Kouamé GM, Boyd A, Moh R, Badje A, Gabillard D,

African Health Sciences, Vol 23 Issue 3, September, 2023



Ouattara E, et al. Higher mortality despite early antiretro-
viral therapy in human immunodeficiency virus and hep-
atitis B virus (HBV)—coinfected patients with high HBV
replication. Clin Infect Dis 2018; 66(1): 112-20.

7. Calin R, Massari V, Pialoux G, Reydellet N, Plenel E,
Chauvin C, et al. Acceptability of on-site rapid HIV/
HBV/HCV testing and HBV vaccination among three
at-risk populations in distinct community-healthcare out-
reach centres: the ANRS-SHS 154 CUBE study. BMC In-
feet Dis 20205 20(1): 851.

8. Pembroke T, Deschenes M, Lebouché B, Benmassaoud
A, Sewitch M, Ghali P, et al. Hepatic steatosis progresses
faster in HIV mono-infected than HIV/HCV co-infect-
ed patients and is associated with liver fibrosis. | Hepato/
2017; 67(4): 801-8.

9. Han §, Gao J, Zhou Q, Liu S, Wen C, Yang X. Role of
intestinal flora in colorectal cancer from the metabolite
perspective: a systematic review. Cancer Manag Res 2018,;
10: 199-206.

10. Dandachi I, Sokhn ES, Dahdouh EA, Azar E, El-Ba-
zzal B, Rolain JM, et al. Prevalence and Characterization
of Multi-Drug-Resistant Gram-Negative Bacilli Isolated
from Lebanese Poultry: A Nationwide Study. Front Micro-
biol 2018; 9: 550.

11. Klimowich K, Rutstein R, Piccione J. Pulmonary al-
veolar proteinosis and pulmonary Kaposi sarcoma occur-
ring simultaneously in a perinatally infected HIV patient:
A case report. Pediatr Pulmonol 2020; 55(2): 285-7.

12. Mou H, Yang F, Zhou |, Bao C. Correlation of liver
function with intestinal flora, vitamin deficiency and IL-
17A in patients with liver cirrhosis. Exp Ther Med 2018;
16(5): 4082-8.

13. Du K, Liu |, Broering R, Zhang X, Yang D, Dittmer
U, et al. Recent advances in the discovery and develop-
ment of TLR ligands as novel therapeutics for chronic
HBYV and HIV infections. Expert Opin Drug Discov 2018;
13(7): 661-70.

14. Yang R, Xu Y, Dai Z, Lin X, Wang H. The Immuno-

African Health Sciences, Vol 23 Issue 3, September, 2023

logic Role of Gut Microbiota in Patients with Chronic
HBV Infection. | Imnmunol Res 2018; 2018: 2361963.

15. Ribeiro RM, Mohti H, Ho DD, Perelson AS. In vivo
dynamics of T cell activation, proliferation, and death in
HIV-1 infection: why are CD4+ but not CD8+ T cells
depleted? Proc Nat!/ Acad Sci USA 2002; 99(24): 15572-7.
16. Dandachi I, Fayad E, El-Bazzal B, Daoud Z, Ro-
lain JM. Prevalence of Extended-Spectrum Beta-Lact-
amase-Producing Gram-Negative Bacilli and Emergence
of mcr-1 Colistin Resistance Gene in Lebanese Swine
Farms. Microb Drug Resist 2019; 25(2): 233-40.

17. Park J. Historical Origins of the Tuskegee Experiment:
The Dilemma of Public Health in the United States. Uisa-
hak 2017; 26(3): 545-78.

18. Vogler MA, Teppler H, Gelman R, Valentine F,
Lederman MM, Pomerantz R], et al. Daily low-dose sub-
cutaneous interleukin-2 added to single- or dual-nucleo-
side therapy in HIV infection does not protect against
CD4+ T-cell decline or improve other indices of immune
function: results of a randomized controlled clinical trial
(ACTG 248). ] Acquir Immune Defic Syndr 2004; 36(1): 576-
87.

19. Wang F, Yin Q, Chen L, Davis MM. Bifidobacteri-
um can mitigate intestinal immunopathology in the con-
text of CTLA-4 blockade. Proc Nat! Acad Sci USA 2018;
115(1): 157-61.

20. Atarashi K, Tanoue T, Shima T, Imaoka A, Kuwaha-
ra T, Momose Y, et al. Induction of colonic regulatory
T cells by indigenous Clostridium species. Science 2011;
331(6015): 337-41.

21. Suzuki T, Uemura H, Yanagawa Y, Mizushima D,
Aoki T, Watanabe K| et al. Successful treatment for Ka-
posi sarcoma inflammatory cytokine syndrome in a se-
vere CD4+ lymphocytopenic HIV patient. AIDS 2019;
33(11): 1801-2.

22. Vigano A, Saresella M, Villa ML, Ferrante P, Clerici
M. CD38+CD8+ T cells as a marker of poor response to
therapy in HIV-infected individuals. Chew Immunol 2000
75:207-17.

467



