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Studies on the prognosis and risk stratification of patients with acquired immune deficiency 
syndrome (AIDS) – related Burkitt lymphoma (AR-BL) are rare. We aim to construct a novel model 
to improve the risk assessment of these patients.

We retrospectively analyzed the clinical data of 34 patients over the past 10 years and the 
factors associated with progression-free survival (PFS) and overall survival (OS) were evaluated 
in univariate and multivariate Cox models. Then, the novel model consisting of screened factors 
was compared with the existing models.

With a 37-month median follow-up, the overall 2-year PFS and OS rates were 40.50% and 
36.18%, respectively. The OS of patients who received chemother_x0002_apy was better 
compared with those without chemotherapy (P = .0012). Treatment with an etoposide, prednisone, 
oncovin, cyclophosphamide, and hydroxydaunorubicin-based regimen was associated with longer 
OS and PFS compared with a cyclophos_x0002_phamide, doxorubicin, vincristine, and 
prednisone-based regimen (OS, P = .0002; PFS, P = .0158). Chemotherapy (hazard ratio 
[HR]=0.075; 95% confidence interval [CI], 0.009-0.614) and Eastern Cooperative Oncology Group 
Performance Status (ECOG PS) 2 to 4 (HR = 4.738; 95% CI, 1.178-19.061) were independent 
prognostic factors of OS in multivariate analysis and we established a novel prognostic risk 
stratification model named GZ8H model with chemotherapy and ECOG PS.

GZ8H showed better stratification ability than the international prognostic index (IPI) or Burkitt 
lymphoma IPI (BL-IPI). Furthermore, the C-index of the nomogram used to predict OS was 0.884 
in the entire cohort and the calibration curve showed excellent agreement between the predicted 
and actual results of OS. No human immunodeficiency virus-related factors were found to be 
associated with OS and PFS of AR-BL patients in our study. Overall, the clinical characteristics 
and outcomes in AR-BL were shown and prognostic factors for OS and PFS were identified in this 
study.
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Comparison of amphotericin B deoxycholate
in combination with either fucytosine or fuconazole,
and voriconazole plus fucytosine for the treatment

of HIV-associated cryptococcal meningitis: a prospective
multicenter study in China

ting zhao,Xiaolei Xu,Yushan Wu,Wei Zhang,Qin Zeng,Lu Yanqiu,Tongtong Yang,Guoqiang Zhou,Jianhua Yu,
Ke Lan,Vijay Harypursat,Yaokai Chen

Chongqing Public Health Medical Center

Abstract Background The most appropriate alternative to induction therapy for HIV-associated 
cryptococcal meningitis (CM)  remains unclear when standard treatment is unavailable, 
inaccessible, intolerable, or inefective.

Methods A prospective, multi-centre cohort study was conducted to analyze the data of 156 HIV-
infected patients  with CM who were treated with amphotericin B deoxycholate (AmB-
D)+fucytosine (5FC), voriconazole (VCZ)+5FC,  or AmB-D+Fluconazole (Flu) as induction 
regimens. Clinical efcacy, cumulative mortality, and adverse efects were  compared among the 
three treatment groups.

Results Fewer deaths occurred by week 4 and week 10 among patients receiving AmB-D+5FC 
than among those  receiving AmB-D+Flu [4 (5.1%) vs. 8 (16.0%) deaths by week 4; hazard ratio, 
1.8; 95% confdence interval [CI], 1.0 to  3.3; P=0.039; and 8 (10.3%) vs. 14 (28.0%) deaths by 
week 10; hazard ratio, 1.8; 95% CI, 1.1 to 2.7;P=0.008, respec_x0002_tively]. AmB-D plus 5FC 
was found to result in signifcantly higher rates of cerebrospinal fuid (CSF) culture sterility  (57.6% 
vs. 34% by week 2; 87.9% vs. 70% by week 10; P<0.05 for both comparisons). However, the 
diferences in CSF  culture sterility and mortality between the VCZ+5FC group and the AmB-
D+5FC group were not statistically signif_x0002_cant. VCZ plus 5FC had a signifcantly 
advantageous efect on the incidence of new AIDS-defning illness and length  of hospital stay, 
compared with AmB-D plus 5FC. Laboratory adverse events (grade 3 or 4), such as severe 
anemia,  were less frequent with VCZ+5FC use than with AmB-D combined with 5FC or Flu use. 

Conclusion Our results suggest that AmB-D combined with 5FC remains the more efcacious 
induction regimen  compared to AmB-D plus Flu, and that VCZ+5FC might be a potential 
alternative when the standard regimen is not  readily available, accessible, tolerated, or efective.
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Early on-treatment plasma interleukin-18 as a promising 
indicator for long-term virological response in patients 

with HIV-1 infection
Weiyin Lin,Liya Li,Pengle Guo,Xiaoping Tang,Linghua Li

Infectious Disease Center, Guangzhou Eighth People's Hospital, Guangzhou Medical University

BACKGROUND AND AIMS It is necessary to identify simple biomarkers that can efficiently predict 
the efficacy of long-term antiretroviral therapy (ART) against human immunodeficiency virus (HIV), 
especially in underdeveloped countries. We characterized the dynamic changes in plasma 
interleukin-18 (IL-18) and assessed its performance as a predictor of long-term virological response.

METHODS This was a retrospective cohort study of HIV-1-infected patients enrolled in a 
randomized controlled trial with a follow-up of 144  weeks of ART. Enzyme-linked immunosorbent 
assay was performed to evaluate plasma IL-18. Long-term virological response was defined as 
HIV-1 RNA <20 copies/mL at week 144.

RESULTS Among the 173 enrolled patients, the long-term virological response rate was 93.1%. 
Patients with a long-term virological response had significantly lower levels of week 24 IL-18 than 
non-responders. We defined 64  pg./mL, with a maximum sum of sensitivity and specificity, as the 
optimal cutoff value of week 24 IL-18 level to predict long-term virological response. After adjusting 
for age, gender, baseline CD4+ T-cell count, baseline CD4/CD8 ratio, baseline HIV-1 RNA level, 
HIV-1 genotype and treatment strategy, we found that lower week 24 IL-18 level ( 64 
vs. >64 pg./mL, aOR 19.10, 95% CI: 2.36-154.80) was the only independent predictor of long-term 
virological response.

CONCLUSION Early on-treatment plasma IL-18 could act as a promising indicator for long-term 
virological response in patients with HIV-1 infection. Chronic immune activation and inflammation 
may represent a potential mechanism; further validation is necessary.
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A Visual Nomogram Survival Prediction Model in Acquired 
Immune Deficiency Syndrome (AIDS)-Related Diffuse Large 

B-Cell Lymphoma
tao yang1,haike lei1,jun li1,yang liang2,chaoyu wang1,jun liu1,yan wu3,jun liu4,haiyan min5,zailin yang1,

yunhong huang6,guo wei7,wei zhang8,min wang9,xiaoqiong tang10,zhanshu liu11,yaokai chen12,
hui zhou13,yongzhong wu1,yao liu1

1. Chongqing University Cancer Hospital
2. Sun Yat-sen University Cancer Center

3. The Sixth People’s Hospital of Zhengzhou
4. The Third People's Hospital of Kunming

5. Yunnan Provincial Hospital of Infectious Diseases
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BACKGROUND Estimating the prognosis of people with newly-diagnosed AIDS-related diffuse 
large B-cell lymphoma (DLBCL) is complex and controversial. We aimed to develop a novel 
ARDPI nomogram prognostic model for risk stratification so as to guide individualized treatment to 
achieve sustained remission and improve the overall prognosis for newly-diagnosed AR-
DLBCL patients.
METHODS We did an ambispective, multi-center cohort study using data from 306 consecutive 
subjects from 12 centers including training cohort (N=215) and external validation cohorts (N=91) 
to develop and validate a novel visual nomogram AIDS-related DLBCL prognostic index (ARDPI). 
We filtered variables using LASSO regression and Cox regression to identify prognostic co-variates 
and develop the model. We evaluated model discrimination, calibration and clinical benefit by Area 
Under the Receiver-Operator Characteristic (AUROC), calibration plots and decision curve 
analysis (DCA). Next, we compared the ARDPI model discrimination, calibration and clinical benefit 
with the International Prognostic Index (IPI) and National Comprehensive Cancer Network IPI 
(NCCN-IPI) models using these methods. Lastly, we stratified subjects into 3 risk cohorts based 
on ARDPI model by X-tile selecting cutoff point.
RESULTS In multi-variable analyses 7 co-variates were independently correlated with survival in 
including age, lymphocyte:monocyte ratio (L:MR), CD5 expression on lymphoma cells, blood EBV-
DNA copy number, CD4:CD8 ratio, central nervous system (CNS) involvement and anti-HIV 
therapy (ART) and were used to develop the ARDPI model. AUROCs of the model for 1-, 3-, and 
5-year survivals were 0.80% (95% Confidence Interval [CI], 0.72, 0.88%), 0.78 (0.69, 0.87%) and
0.77% (0.63, 0.91%) in the training cohort and 0.85 (0.75, 0.95), 0.80 (0.66, 0.94) and 0.79 (0.61,
0.99) in the external validation cohort. Predicted and calibrated values were concordant. The DCA
curve had higher net benefit using the ARDPI model. Prediction accuracy of the ARDPI model was
better compared with the IPI and NCCN-IPI models. Using the ARDPI model, we identified 3 risk
cohorts with 3-year survivals of 87.6% (78.6, 97.6%), 35.0% (22.7, 53.8%) and 23.3% (12.2, 44.6%)
in the training cohort (P < 0.001) and 92.9% (80.3, 100%), 46.0% (27.0, 78.4%), and 16.7% (5.9,
46.8%) in the external validation cohort (P < 0.001).
CONCLUSION The ARDPI was accurate in predicting survival in newly-diagnosed persons with
AIDS-related DLBCL and had clinical benefit. Accuracy is better than the IPI and NCCN-IPI models.
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The disparity of circulating immune cell subsets and 
inflammatory status between HIV-positive and HIV-negative 

patients with lymphoma
Qing Xiao,Xi Quan,Shuang Chen,Zailin Yang,Yao Liu

Chongqing University Cancer Hospital

Background Differences in circulating immune cell subsets and inflammatory status, and their 
impact on prognosis in HIV-positive lymphoma patients compared to HIV-negative lymphoma 
patients are not fully understood.
Aims: 
We analyzed the expression of circulating immune cell subsets and inflammatory status in newly 
diagnosed HIV+ lymphoma patients and HIV-lymphoma patients in our department, and we also 
analyzed the influence of circulating immune cell subsets and inflammatory status on the 
prognosis of lymphoma. 

Methods The study subjects were 99 patients with newly diagnosed lymphoma from July 2022 to 
December 2023 at the Department of Hematology-Oncology of Chongqing University Cancer 
Hospital, including 33 patients with HIV-positive lymphoma and 66 patients with HIV-negative 
lymphoma matched by sex and age. The clinical information of these patients was collected, and 
the peripheral blood lymphocyte subsets, expression of granzyme and perforin and inflammatory 
status were detected at the time of new diagnosis. Meanwhile, the curative effect and survival of 
the patients were followed up. Then, the differences of lymphocyte subsets and other indicators 
between the two groups were analyzed, and the relationship between the lymphocyte subsets and 
the complete response (CR) rate after 4 courses of chemotherapy was analyzed, and the 
relationship between the lymphocyte subsets and other clinical characteristics of patients was 
analyzed. 

Results There were no significant differences in gender, age, or bone marrow invasion at initial 
diagnosis between HIV-positive lymphoma patients and HIV-negative lymphoma patients. The CR 
rate of HIV+ lymphoma patients after 4 courses of chemotherapy was lower than that of HIV-
lymphoma patients. In terms of lymphocyte subsets, compared with HIV-negative lymphoma group, 
the total number of lymphocytes the proportion and count of CD4+T lymphocytes and the 
CD4/CD8  in HIV-positive lymphoma group were lower the proportion and count of CD8+T 
lymphocytes were higher in HIV-positive lymphoma group. Patients with HIV-positive lymphoma 
had lower NK cell counts, lower double-negative T lymphocyte counts, and lower Treg cell counts. 
With regard to inflammatory factors, the expression of interleukin-2 receptor (IL-2R) and interleukin-
6 (IL-6) was higher in patients with HIV-positive lymphoma than in patients with HIV-negative 
lymphoma. 

Conclusion In summary, our study showed that, compared to patients with HIV-
negative lymphoma, patients with HIV-positive lymphoma had a lower CR rate after four courses 
of chemotherapy, and their counts of CD4+T lymphocytes, NK cells, DNT cells and Treg cells in 
peripheral blood all decreased to varying degrees, and CD4/CD8 cells were also lower, but CD8+T 
lymphocyte count increased significantly. In addition, HIV-positive lymphoma patients have 
elevated levels of some inflammatory factors in vivo, suggesting a higher inflammatory state in 
vivo.
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2019 antiretroviral therapy ART
HIV-1

2019 1 1 12 31 ART 6 1 000 copies/mL
ViroSeq

131 pol 74 56.5%
nucleoside reverse transcriptase inhibitors NRTIs

non-NRTIs NNRTIs M184 42.0% K103 37.4%
8 6.1% 15 11.5% NRTIs NNRTIs 49 37.4%

NRTIs NNRTIs 1 0.8% NRTIs NNRTIs PIs
logistic CD4

200 / L aOR=4.57 95%CI 1.28~16.30 6~35 aOR=12.87
95%CI 3.36~49.33 60 aOR=5.95 95%CI 1.75~20.22 3TC

AZT TDF ABC RPV EFV
NVP / LPV/r 39.7% 6.9%

10.7% 19.1% 6.9% 45.0% 49.6% 1.5%

56.5% ART 1/3
NRTIs NNRTIs

ART



BIC/FTC/TAF HIV

B/F/TAF HIV

4
2021 2023 BIC/FTC/TAF

1 HIV + +
EFV+3TC+TDF HIV HIV RNA

CD4 48 HIV
HIV RNA<50copies/ml HIV RNA<200copies/ml

CD4

59 BIC/FTC/TAF 61 EFV+3TC+TDF 48
B/F/TAF HIV RNA<50copies/ml 98.3%(95%CI

0.949~1.017) 82%(95%CI 0.72~0.919) P<0.05 48 HIV RNA<200copies/ml
100%(95%CI 1~1) 93.4%(95%CI 0.871~0.998) P>0.05 B/F/TAF CD4

200 / L HIV RNA<50copies/ml 100%(95%CI 1~1)
85.2%(95%CI 0.709~0.995) P<0.05 CD4 >200 / L
96.7%(95%CI 0.898~1.035) 79.5%(95%CI 0.614~0.915) P<0.05 B/F/TAF CD4

227.32±191.78 / L 402.2±214.8 / L P<0.001 CD4
249.18±160.96 / L 366.31±186.73 / L P<0.001 48

CD4 P>0.05 TG TC HDL-C LDL-c
1.51±0.56 mmol/L 4.10±0.86 mmol/L 1.07±0.23 1.93±0.53 mmol/L 2.10±0.90

mmol/L 4.68±0.90 mmol/L 1.17±0.23 2.54±0.56 mmol/L P<0.05
TG TC 1.16±0.54 mmol/L 3.79±0.97 mmol/L 1.35±0.61 mmol/L 4.04±1.08
mmol/L P<0.05 ALT Cr eGFR P<0.05 48 TG TC
ALT Cr P<0.05 59 1

EFV+3TC+TDF HIV BIC / FTC / TAF HIV
CD4 BIC / FTC / TAF 48
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2 2-microglobulin 2-M HIV
HIV HIV HIV

HIV HIV B
(diffuse large b-cell lymphoma DLBCL) HIV

2-M HIV DLBCL

2012 10 2023 12 89 HIV
DLBCL X-tile 2-M CD8 LDH

Cut-off Cut-off 2-M 2-M
HIV DLBCL Kaplan-Meier 1 3

5 Cox HIV
DLBCL P<0.05

2-M 5.0 mg/L Cut-off 2-M <5.0 mg/L
2-M 5.0 mg/L B

CD4 LDH 2-M
2-M 1 33.4% 95% CI 0.212~0.527 3

22.8% 95% CI 0.121~0.430 5 18.2% 95% CI 0.084~0.394
Cox 2-M 5.0 mg/L CD8 392 cells/ L LDH 375 U/

HIV DLBCL

2-M HIV DLBCL 2-M 5.0 mg/L HIV
DLBCL 1 3 5 2-M HIV

DLBCL
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(combined antiretroviral therapy, cART) NHL
HIV HL Hodgkin lymphoma HL HIV

HL HIV-HL

2013 2023 4 HL HIV
HL HIV-HL

168 HL 19 HIV HL 43
HIV HL (n=130) HIV HL

(ECOG-PS) B HIV HL CD4
CD4/CD8 ABVD HIV

ABVD HIV HIV 200×106 /L
CD4 HIV CD4 < 200×106 /L

B WBC
OS PFS 60 B

ECOG-PS 2-MG WBC

HIV HL HIV HL CD4



TDF HIV TAF
ART

1 3 2 1 2 1 1 1 1,4 1 1,5

1 1 1 1 1 1 3 3 2 1

1.
2.
3.

4.
5.

TDF
/ LPV/r HIV HIV 

BMD ART [ TDF
TAF ]

TDF
HIV TAF ART

TDF HIV
/ / B/F/TAF

24 LPV/r
48 DXA 

24 DXA

2021 12 17 2023 2 21 150
n=75 n=75 75

B/F/TAF 75 TDF 47
EFV 3TC TDF NVP 3TC TDF 27 LPV/r 3TC

TDF
24 BMD

24 BMD 2.59% 1.03 5.01
0.25% -2.05 2.17 P<0.001 24

1.75% -0.6 3.45 -0.12% -1.47 1.40
P=0.015 48 BMD 3.30%

1.19 5.47 2.84% 0.51 5.00
P=0.199 48 BMD 2.05% 0.20

4.12 0.88% -0.52 3.15 P=0.035
ART NNRTI 95 24

BMD 2.72% 0.79 4.93 0.88% -1.40 2.55
0.70% -1.70 3.57 0.16% -1.52 1.82

P=0.045 P=0.321 48 NNRTI BMD
3.30% 0.84 4.98 2.84% 1.40 5.20 P=

0.914 BMD 1.24% -1.44 3.47
0.77% -0.82 2.94 P= 0.914



ART PI 55 24 48
BMD 24
BMD 2.58% 1.32 5.71 2.65% 0.18 3.55
-1.38% -3.57 1.12 -0.18% -1.55 0.81

P<0.001 P=0.008 48 PI BMD
3.36% 1.37 6.55 2.26% -2.53 3.66

P=0.030 BMD 3.56% 0.83 5.38
1.21% 0 3.29 P=0.022

TDF HIV
TAF ART
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HBV HIV/HBV ART HBV
HIV/HBV 2009 1 1 2020 12 31

HIV/HBV HBV
ART

2009 1 1 2020 12 31 HIV/HBV
HBV ART

722 HBV B 496 68.70% C 220 30.47%
D 2 0.28% I 4 0.55% B C ART

HIV B C HBV DNA
HBeAg 6.29 vs. 7.01 log10 IU/mL, Z=-2.989 P=0.003 36.49% vs.59.09%

2=31.680 P<0.001 HBsAg 5479 vs.3882 COI, Z=-4.592 P<0.001
TDF 3TC 95% ART 4.1

HIV HBV >96% CD4 FIB-
4 APRI

B C [36 7.25% vs. 5 2.72% , 2=5.291 P=0.021] C
B ART HBsAg HBsAg HBeAg 372 vs. 139 COI, 
Z=-2.145 P=0.032 19.96% vs. 26.36% 2=3.651 P=0.056

HIV/HBV HBV B C ART
C HBsAg B HBV 

HBV
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transplantation, ASCT

11 AIDS-NHL

11 AIDS-NHL 10:1 43 5 DLBCL 2
PBL 2 BL 1 HGBL 1 HL 3 DLBCL HGBL PBL 1

3 8 1 PBL I
III-IV 1 1

PEG-G-CSF
CD34+ 2×10^6/Kg BeEAM 12

16 2 CR 3
2024 2 28

AIDS-NHL
11 AIDS-NHL
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1.
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3.

(antiretroviral therapy ART) HIV
integrase strand transfer inhibitor INSTI HIV

HIV

2003 1 2022 9 ART HIV
ART

NRTI nucleotide reverse-
transcriptase inhibitor tenofovir 
alafenamide fumarate TAF tenofovir disoproxil fumarate
TDF HIV

Kaplan-Meier

HIV
Bolck-Croon-Hagenaars BCH

12,683 HIV [ 34 29~42 91.1%
] 70.5% 29.5%

[
aIRR 4.08 3.24~5.14] 3.71 3.14~4.38

3.24 1.99-5.29 [
aOR 2.46 1.92~3.15] 2.74 1.96~3.82 1.62 1.36~1.94

HIV 8.3 8.1
BCH TAF ART TAF TDF

ART HIV 0.42 0.20~0.92

HIV ART
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B (Amphotericin B deoxycholate,AmBd)
Acquired Immunodeficiency Syndrome,AIDS (Cryptococcal 

meningitis,CM) AIDS/CM AIDS/CM

2017 1 2023 10
AIDS/CM AmBd 0.7 mg/kg/d <0.7 

mg/kg/d
± /

t / Kaplan-Meier
P <0.05 

178 AIDS/CM 129 49 73
105 P>0.05

71.23% 80%
P =0.209 2

P =0.024
P =0.008

P =0.050 13
B 24 B P =0.457

2 4 8 12 6.85% 9.59% 12.33%
20.55% 14.28% 16.19% 23.81% 29.52% 12

P =0.223 3
P<0.05

P>0.05 3

AmBd
AmBd

AIDS/CM
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(Long-acting Antiretroviral, LAARV) HIV-1
Cabotegravir, CAB

Rilpivirine, RPV HIV
CAB+RPV HIV

HIV LAARV

2020 6 1 11 30 HIV
LAARV ( )

( ) logistic LAARV
SPSS25.0

2570 HIV 67% LAARV logistic
LAARV OR= 1.74, 95% CI: 1.04~2.94, P=0.037

logistic
LAARV OR= 1.68 95%CI: 1.32~2.15, P<0.01

LAARV
<90% LAARV OR= 1.54, 95% CI: 1.17~2.00, P=0.001 HIV

LAARV 35.1% 1~2 24.4%
6~12 7.5% 1~2 LAARV
“ ” 36.4% “ ” 30.7% “

” 26.4% LAARV 82.4%
79.1%

LAARV HIV 70%
LAARV LAARV

LAARV LAARV

LAARV LAARV
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HIV-1/AIDS
HIV-1 HIV-1

2
1g qd 2g qd 7 v1.0

v2.0 1g qd 14 0 1 3 5 7
14 21 CA HIV-1 RNA

HIV-1 DNA
NCT04503928

14 HIV-1 PLWH 9 PLWH
38.78±13.85 49 21.0 126.6

CD4 707.4±194.1 7 v1.0
KS001, KS002, KS003, KS005, KS006 KS009, KS010

KS001, KS002, KS005, KS009 7 2
CA HIV RNA KS006 HIV-1 14

7 14
1g qd KS012, KS013 CA HIV RNA KS013

5 3
HIV-1 DNA

HIV-1
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+ + HIV

ART
1 HIV-1

+ +

2020 6 2023 4
+ +

BMI CD4 VL ART
14

CD4

50copies/ml 50 copies/mL SPSS23.0
P 0.05

18 31.5 (28.0~33.3) 77.8%
61.1% ART 50.0% 27.8% ART

CD4 369.6±133.2 cells/ L 38.9% VL 100,000 copies/mL
<50 copies/mL 94.4% CD4 132.6 cells/ L

P = 0.042 CD4/CD8 0.4 vs. 0.7 47.5 vs. 56.3 umol/L P
0.05 48 P 0.05 16.7%

3/18 HIV

+ + HIV/AIDS



ABT 24

2021 7 1 2023 7 1
ABT 24 AIDS

DAIDS (Ver.2.1

174 AIDS 112 62 90.23% 157/174
HIV-1 RNA 5.39 log10 copies/mL CD4 58.00 

cells/ul ABT HIV-1 RNA 3.37 log10 copies/mL CD4
115.00 cells/ul 4 12 24 HIV RNA 3.06 log10 copies/mL
3.55 log10 copies/mL 3.99 log10 copies/mL CD4 48.50 cells/ul 97.00 cells/ul
115.50 cells/ul P<0.05 HIV RNA 1.88 log10 copies/mL
2.22 log10 copies/mL 1.80 log10 copies/mL CD4 28.00 cells/ul 65.00 cells/ul
89.00 cells/ul P<0.05 HIV-1 RNA CD4 24

Wald =10.7637 P=0.0010 and Wald =6.1879 P=0.0129
ART P>0.05 79.31% 138/174 24 HIV 

RNA<50copies/mL 24 71.26% 124/174 AE ART
AE 1-2 7.47% 13/174 ART

ABT AIDS



Clinical diagnosis and treatment of HIVAIDS

MP1P Antigen Detection in Urine Samples could improve 
the Rapid Screening and Diagnosis of Talaromycosis 

marneffei
Yeyang Zhang,linghua li

Guangzhou Eighth People’s Hospital

Objective To evaluate the clinical application value of mannoprotein (Mp1p) antigen of 
Talaromyces marneffei in the urine, for introducing a simple and practicable tool for rapid diagnosis, 
enabling early treatment and potentially reducing mortality.

Method In this prospective cross-sectional study, we assessed the sensitivity and specificity of 
Mp1p antigen detection in urine samples by enzyme-linked immunosorbent assay (ELISA) and 
fluorescence immunochromatography (FIC) in 215 AIDS patients enrolled from the hospitalized 
ones in the Guangzhou Eighth People’s Hospital between March 2022 to January 2023.

Result Among the TSM group and the Non-TSM group,82.5% and 88.6% were male; the median 
age was 42 and 48. All cases were HIV infected; median CD4 count was 47 cells/ L and 187 
cells/ L. The sensitivity and specificity of ELISA in Mp1p antigen in urine were the highest , with 
77.5% (95% CI: 61.5%-89.2%) and 97.1% (95% CI: 93.5%-99.1%), respectively. The Positive 
predicted value (PPV) , negative predicted value (NPV), and kappa values were 79.5% (31/39), 
94.9%(167/176) and 0.739. FIC in Mp1p antigen in urine had a sensitivity of 67.5% (95% CI: 
50.9%-81.4%), a specificity of 94.9% (95% CI: 90.5%-97.6%), a PPV of 75%(27/36) and a NPV of 
92.7%(166/179) and a Kappa value of 0.649.

Conclusion The detection of Mp1p antigen in urine can effectively distinguish co-infection in HIV 
patients, and is an auxiliary means for early diagnosis of in clinics.



HIV
1 2 2 1 1 1 3 4 1

1.
2.
3.
4.

Human Immunodeficiency Virus HIV
HIV 2013 2022 HIV

HIV

5265 HIV
HIV HIV

ICD-10 B20 B24
( / )

12936 5265 40.7%
72.9% 27.1% CD4 <200 cells/ L 2013 11.1%

2022 26.2% 2013 0.92/100 2022 12.24/100
994 4271

CD4 200 34.8%
81.1% 14.2% 12.9%

12.9% 40.5%
32.0% CD4 200 cells/ L

200 cells/ L IRR
0.68 0.43 0.77
IRR 0.78 7 7~14

IRR 0.90 0.86 14
IRR 1.80

HIV
CD4 200 cells/ L

HIV



HIV/AIDS
: 96

Dolutegravir DTG HIV
HIV/AIDS HIV/AIDS DTG

DTG

2018 2022 DTG HIV/AIDS
HIV/AIDS

48 96 HIV HIV RNA 50 /ml

319 HIV/AIDS DTG+3TC
49.53% DTG+3TC+TDF 19.75% DTG+FTC+TAF 16.61% DTG+3TC+ABC 10.34%

DTG+3TC+AZT 3.76% 158 49.53% DTG DTG-2DR
161 50.47% DTG DTG-3DR

16.30% 13.79% 11.29% 48 96
99.69% 99.29% 96 CD4

642 / L IQR 466.5~854 +12.49% P 0.0001 ALT: -
10.32%,P<0.0001; AST: -12.69%, P<0.0001 GLU -4.519%, P<0.0001 Cr

+4.887% P 0.0001 (eGFR -5.445% P 0.0001
48 96 :P=0.3867, : P=0.6374, :

P=0.3630, eGFR: P=0.6716 HIV/AIDS
TG -8.824% P=0.0099

TC LDL-C TC +2.062%, P=0.0456 LDL-C +7.042%, 
P<0.0001 TC LDL-C TDF

HIV/AIDS DTG HIV
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2009 7 2018 8 AIDS 
116 116

80.1% CD4 100 cells/ L 62.1%
B 58.6% 19.0%

CD4 P<0.05
P<0.05

HAART P<0.05

CD4
CD4

HAART 



DDI AE

2020 1 2021 11 66
20 DTG / 3TC

/ TDF I 24 DTG / ABT II
22 BIC / FTC / TAF III

AE CD4

AE 1~2 6 9.09% 3~4 AE 5
AE AE 100% 84.85%

P>0.05
HIV 6 III 6

102copie/ml 6 I CD4 P 0.05
II P=0.457 III P=0.748 CD4

BIC DTG



HIV/AIDS

HIV/AIDS (ART)

502 HIV/AIDS (LASSO)

(Decision curve analysis, DCA) (clinical impact curve, CIC)

4 (WBC) CD4 (baseline CD4)
T T (eTreg/rTreg) (LDL-C)

(AUC) 0.812 (95%CI, 0.767~0.851) 0.794 (95%CI, 0.719~0.857)
DCA CIC

HIV/AIDS
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antiretroviral therapy ART
HIV

integrase strand transfer inhibitor INSTI HIV
HIV ART HIV

CD4

2017 1 1 2020 9 30
18 HIV 2020 12 31

CD4 2 CD4 HIV

vs
HIV CD4

HIV
CD4 >500 /

54,919 HIV 96,260
HIV

CD4 CD4
+6.56 95% CI 3.88 9.24 P<0.001 +3.91 1.26 6.55 P=0.004

ART CD4 100~200 / +106.61 103.77 109.46 P<0.001
200~350 / +224.38 221.87 226.89 P<0.001 350~500 / +361.26
358.34 364.18 P<0.001 500+ / +559.42 556.01 562.84 P<0.001

HIV
0.21 0.47
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2022 3 5

, APP NCS “ ”
“ ” 41 SPSS 28.5 ±

t
mannWhitney ,

Kruskal-Wallis Pearson Fisher P 0.05

217 216 99.54% 202 93.52%
118 54.63% 73 33.80% 25 11.57% 48

22.22% 31.02% 67 63.43% 137
5.55% 12

216 NCS 43~188 148.09 ± 20.31 3
“ ” 8.55 ±6.90 “ ” 66.16±9.88 “ ”

33.37±5.02 “ ” “ ”

P 0.05
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- -
120 nPEP

PEP 40.62±9.55 =7.65
P=0.005 =-8.46 P=0.000 =-7.31 P=0.000 =0.28
P=0.000 =0.25 P=0.033 P 0.05

PEP HIV
HIV PEP
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13 10 3 5
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VL VL<50 /mL
VL

2006 2015 18
2016 6 30

SAS 9.4
Cox VL

2549 90.3% 36.8±13.6 66.7%
23464.3 50% VL 8.57

12 VL 73.62% Cox
HR=1.93, 95%CI 1.71~2.19 (HR=1.29, 95% CI 1.15 to 

1.44 (HR=1.20, 95% CI 1.08 ~ 1.35) 2013 (HR=1.20, 95% CI
1.08~1.35) TDF EFV (HR=1.42, 95% CI 1.26~1.62) 3

(HR=1.10, 95% CI 1.01~1.20) (HR=1.67, 95% CI 1.37~2.04)
VL CD4 VL

VL
VL

VL



TDF+3TC+EFV
1 2

1.
2.

TDF+3TC+EFV

2015 1 2021 6 HIV/AIDS 
SPSS17.0

694 178 25.65%
[OR=0.53; 95% CI 0.36~0.78 P=0.0010]

[OR=0.99; 95% CI 0.98~1.00 P=0.0268] 60
[OR=2.3612;95% CI 1.42~3.93 P=0.0011] CD4

201~349 / L [OR=0.37; 95% CI 0.23~0.60 P=0.0001]

CD4 TDF+3TC+EFV
CD4



HIV

NPAEs ART
PLWH EFV DTG

EVG ART PLWH NPAEs

287 ART PLWH 400 mg EFV n = 122 600 mg EFV
n = 37 DTG n = 73 EVG n = 47 ART n = 8 12

12 5
NPAEs

PLWH 29.4 7.5 97.2% 12 ART

NPAEs ART NPAEs
7 WHO

CD4 ART

HIV/AIDS
7



cryptococcal meningitis, CM

75
CM

CM 94.4% 77.8% 11.1%
100% 65 96.2% 100%

P>0.05
P<0.005

CM
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1.
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HIV/HCV DAAs

2019 7 2021 12 57 HIV/HCV
DAAs CD4

FIB-4 SPSS 26.0
x±s t M(P25 P75)

Wilcoxn n ( % ) P 0.05

57 ( / ) 38/19 44.53±5.04 DAAs 12
(SVR12) 98.25% 56/57 (ALT) 

12 (T=7.726 P=0.001 AST 12 (T=9.283 P=0.001
FIB-4 12 Z=-3.304 P=0.001 CD4 12

Z=-5.780 P=0.001

HIV/HCV DAAs



Clinical diagnosis and treatment of HIVAIDS

Increased microbial translocation is a prognostic 
biomarker of different immune responses to ART in people 

living with HIV
Xuebin Tian1,2,Yiwen Xie1,2,Nanping Wu1,2

1. Cell Biology Research Platform, Jinan Microecological Biomedicine Shandong Laboratory, Jinan, Shandong,
China

2. State Key Laboratory for Diagnosis and Treatment of Infectious Diseases, National Clinical Research Center
for Infectious Diseases, National Medical Center for Infectious Diseases, Collaborative Innovation Center for
Diagnosis and Treatment of Infectious Diseases, The First Affiliated Hospital, Zhejiang University School of

Medicine, Hangzhou, Zhejiang, China

Background Microbial translocation (MT) is a characteristic of human immunodeficiency virus (HIV) 
infection. Whether MT is also a biomarker of different immune responses to antiretroviral therapy 
(ART) received by people living with HIV (PLWH) is not known.

Methods We examined the presence of MT in a cohort of 33 HIV-infected immunological 
responders (IRs) and 28 immunological non-responders (INRs) ( 500 and <200 cluster of 
differentiation (CD)4+ T-cell counts/ L after 2 years of HIV-1 suppression, respectively) with no 
comorbidities. Plasma samples were used to measure the circulating levels of MT markers. All 
enrolled study participants had received 2 years of viral-suppression therapy.

Results Levels of lipopolysaccharide (P = 0.0185), LPS-binding protein (P <0.0001), soluble-CD14 
(P <0.0001), and endogenous endotoxin-core antibody (P <0.0001) at baseline were significantly 
higher in INRs than in IRs, and were associated with an increased risk of an immunological non-
response, whereas the level of intestinal fatty acid binding protein did not show this association. 
Analysis of receiver operating characteristic (ROC) curves demonstrated the utility of these 
individual microbial markers in discriminating INRs after ART in people living with HIV with high 
sensitivity, specificity, and area under the ROC curve.

Conclusions INRs in HIV infection are characterized by increased MT at baseline. These markers 
could be used as a rapid prognostic tool for predicting immune responses in people infected with 
the HIV.



HIV/AIDS

HIV/AIDS ART

2010 1 1 2018 12 31 ART HIV/AIDS
1 ART 18 2 CD4 CD8 ART

CD4 ART HIV/AIDS 50
18~40

ART 6 12 18 24 30 36 42 48 CD4 HIV
CD4

CD4 CD4

1853 426 1427 ART 48
43 36 7 37 9 28

78.9% 336/426 82.8% 1182/1427 ART
HIV 50 /mL 2=3.470 P=0.062 ART

CD4 ART 48 CD4 200 / L
CD4 201~350 / L >350 / L CD4
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Efficacy, safety and patient reported outcome of 
Dolutegravir/Lamivudine in Antiretroviral-experienced 

Adults in Yunnan, China
Yanjiang Xu,Xinping Yang,Xingqiong Chen,Huiqin Li

Yunnan Provincial Infectious Disease Hospital

Objective Two-drug regimens decrease lifetime cumulative drug exposure and long-term toxicities 
associated with the use of multiple antiretrovirals. Dolutegravir/lamivudine (DTG/3TC) Phase III 
studies have demonstrated non-inferiority of DTG + 3TC to 3/4-drug regimens in virologically 
suppressed individuals. However, real-world observational studies are lacking.

Methods We aimed to assess the real-world use of DTG/3TC in virologically suppressed Chinese 
patients with HIV. This was a retrospective study. Patients were included based on the following 
criteria: age 18 years, using DTG/3TC for any reason. The primary objective was the rate of 
virological suppression. Changes in laboratory parameters were evaluated. Participant fear of 
disclosure of their HIV status, adherence anxiety, and daily reminder of HIV status was evaluated 
at baseline by means of the Patient Emotional Well-being and Adherence Considerations 
questionnaire. Treatment satisfaction was measured in HIV Treatment Satisfaction Questionnaire 
status version (HIVTSQs).

Results One hundred thirty-one patients were eligible for analysis. Their mean age was 47.5 
(19.5–78.9) years, and 88 (67.2%) patients were male. At 48 weeks,Of these 131 patients switched 
to DTG/3TC with informed consent due to drug intolerance (42.9%), drug interactions (35.7%), or 
chronic renal impairment (21.4%). At 48 weeks after switching, 98.47% of patients maintained 
virological suppression and their CD4+/CD8+ ratios increased, whereas triglyceride and total and 
high/low-density lipoprotein cholesterol levels were not significantly altered. The DTG + 3TC 
regimen resulted in a 1.09kg gain in weight.14 patients receiving DTG + 3TC with historical 
M184V/I, the proportion of participants with VL < 50 copies/ mL was 90.2%(13/14). 85 PLHIV 
completed questionnaires and Treatment satisfaction score was high among participants in 
DTG/3TC cohort( median55,30-60.) However, 38 (44.7%) of 85 participants reported (“always” or 
“often”) having a fear of disclosure, adherence anxiety, or a daily reminder of HIV status.

Conclusion In conclusion, dual DTG/3TC therapy effectively induced viral suppression in 
virologically suppressed patients with HIV. Long-term follow-up is required to monitor changes in 
lipids and renal indicators. The virological inhibition rate of this treatment was high even in patients 
with pre-existing M184V resistance after switching; therefore, it is useful as an optimal regimen for 
the treatment of HIV infection.Despite switching DTG/3TC with high treatment satisfaction scores 
(approximately 55 of a possible maximum of 60) however 44.7% of participants reported 
psychological challenges with their daily therapy at 48weeks. We clinicians need pay attention to 
more about with good health-related quality of life beyond viral load suppression.
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Information on the comparison of blood microbiota between human immunodeficiency virus 
(HIV)-infected and non-HIV-infected patients with suspected sepsis by metagenomic next-
generation sequencing (mNGS) is limited.  

Retrospective analysis was conducted in HIV-infected and non-HIV-infected patients with 
suspected sepsis at Changsha First Hospital (China) from March 2019 to August 2022. Patients 
who underwent blood mNGS testing were enrolled. The blood microbiota detected by mNGS were 
analyzed.  

A total of 233 patients with suspected sepsis who performed blood mNGS were recruited in 
this study, including 79 HIV-infected and 154 non-HIV-infected patients. Compared with non-HIV-
infected patients, the proportions of mycobacterium (p=0.001), fungus (p<0.001) and viruses 
(p<0.001) were significantly higher, while the proportion of bacteria (p=0.001) was significantly 
lower in HIV-infected patients. The higher positive rates of non-tuberculous mycobacteriosis 
(NTM, p=0.022), Pneumocystis jirovecii (P. jirovecii) (p=0.014), Talaromyces marneffei (T. 
marneffei) (p<0.001) and cytomegalovirus (CMV) (p<0.001) were observed in HIV-infected patients 
in comparison to non-HIV-infected patients. In addition, compared with non-HIV-infected patients, 
the constituent ratio of T. marneffei (p<0.001) in the fungus spectrum were significantly higher, 
while the constituent ratios of Candida (p<0.001) and Aspergillus (p=0.001) were significantly lower 
in HIV-infected patients.  

Significant differences in the blood microbiota profiles exist between HIV-infected and non-
HIV-infected patients with suspected sepsis. 
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Monocyte distribution width (MDW) as a reliable diagnostic 
biomarker for sepsis in HIV-infected patients

Jinfeng Sun1,Yueming Shao1,Jun Chen1,Liu Qian2,Xialin Wang2,Yinzhong Shen1,Yiwei Tang2,Hongzhou Lu3

1. Shanghai Public Health Clinical Center
2. Danaher China

3. Shenzhen Third People's Hospital

Introduction Sepsis is the main cause of death in patients with acquired immunodeficiency 
syndrome (AIDS) and early diagnosis of sepsis in AIDS remains a significant challenge. Monocyte 
distribution width (MDW), as a new type of sepsis auxiliary diagnostic marker, has attracted 
widespread attention in the research and exploration of its clinical application. This study aims to 
evaluate the diagnostic efficacy of MDW in the occurrence of sepsis in HIV-infected patients and 
to construct a new clinical diagnostic model in combination MDW with other indicators.

Methods A prospective cohort study was conducted at Shanghai Public Health Center with a total 
of 602 patients enrolled between December 2022 and August 2023. Sepsis-3 criteria were 
employed as the diagnostic standard for sepsis. MDW was measured at admission, using the 
hematology analyzer DxH900 (Beckman Coulter Inc.). Comprehensive clinical data, including 
complete blood counts and biochemical profiles, were collected. Enrolled participants received a 
follow-up about their survivals on day 30 and day 90. Five machine learning models were evaluated 
and compared to select the best performing model. ROC curves, calibration curves and DCA 
curves were used to evaluate the diagnostic efficacy of the model.

Results The diagnostic performance of MDW for sepsis yielded an AUC of 0.818. With a cut-off 
value of 25.26, the sensitivity and specificity reached 0.822 and 0.754 respectively. The best 
performing variable among all five ML algorithms was Random Forest model. The top three 
variables with the highest importance ranking in Random Forest model were platelet, albumin, and 
hemoglobin. Incorporating MDW and the top three laboratory indicators into a random forest model, 
the AUC value improved to 0.931. With a cut-off value of 0.5, the sensitivity was 1.00 while the 
specificity was 0.732.

Conclusion MDW was an auxiliary diagnostic biomarker for sepsis in HIV-infected patients with 
reliable sensitivity and specificity. In combination MDW with other common laboratory biomarkers, 
a diagnostic model can be established to further improve the diagnostic efficiency of sepsis.
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Neglected Low-Level Viremia on Virological Failure in 
People Living With HIV: Is Prediction Possible?

Shengnan Zhao,Wenjing Wang,Sibo Li,Xiaojie Huang
Beijing Youan Hospital, Capital Medical University, Beijing, China

Background Ending acquired immunodeficiency syndrome (AIDS) is one of the United Nations' 
sustainable development goals for 2030. In recent years, it has made great progress in the fight 
against HIV/AIDS. "Undetectable=Untransmittable", abbreviated as “U=U”, has been recognized 
by increasing international organizations and countries. A systematic assessment presented at the 
2023 International Antiviral Society Conference and published in the Lancet revealed that there 
was little risk of sexual transmission among people living with HIV (PLWH) who had low-level 
viremia (LLV) (<1000 copies/mL). This discovery further strengthens the importance of the concept 
of "U=U" in public health policy and practice and provides a strong scientific basis for global 
prevention and control of HIV transmission. The minimum viral load (VL) required to trigger 
transmission varies with the different routes of transmission. Even 12.7 copies/mL in blood can 
transmit HIV. The World Health Organization (WHO) also classifies the transmission risk of HIV 
into three levels, with VL <1000 copies/mL represented by yellow light. LLV followed by 
antiretroviral therapy (ART) for PLWH, has not received enough attention. To ascertain the 
prevalence and risk factors for LLV, a systematic review was conducted to identify the evidence-
based intervention for PLWH. Furthermore, LLV was examined for association with an increased 
risk of future virological failure (VF) and mortality.

Methods In this meta-analysis, PubMed, Cochrane Library, Embase, and Web of Science were 
searched for clinical trials, and prospective or retrospective cohort studies reporting LLV in PLWH 
from inception to February 23, 2024, without language restrictions, to identify relevant full-text 
studies. Studies that investigated PLWH over the age of 15 years, including PLWH with ART-naïve 
or ART-experienced and at risk of LLV after at least 24 weeks of ART. The study population was 
followed up for LLV following ART (based on first-and second-line ART, and the prevalence rate 
was either reported or calculable. Samples with a size of less than 1000 were excluded. The 
primary outcome was LLV prevalence. The prevalence of LLV was computed for each included 
study using the total number of patients in the cohort and the number of patients with LLV. 
According to the 2021 WHO Guidelines, all participants were categorized by their longitudinal 
viremia profiles 6 months or more after starting ART using the following definitions: (1) LLV, defined 
as the occurrence of at least one viral load measurement of 51–999 copies/mL, including persistent 
LLV (pLLV), defined as two or more consecutive viral loads of 50–999 copies/ml, at least 1 month 
apart, and otherwise blip; (2) VF, defined as one or more HIV VLs of 1000 copies/mL; and (3) 
virological suppression, defined as VL <50 copies/mL. The computed and pooled relative risk (RR) 
and 95% confidence intervals (CI) were used to evaluate LLV risk variables. If available, we noted 
the adjusted hazard ratio (aHR), 95% CI, and P-values for the association between LLV and VF, 
as per the most adjusted model results. This study was registered with PROSPERO 
(CRD42023410779).

Results After the first search yielded 4,340 results, 1,268 duplicates, and 2,743 ineligible titles 
and abstracts were excluded. From the remaining 329 articles that underwent a full-text review, we 
excluded two articles from the same cohort and eventually included 15 cohorts that reported the 
LLV of 698,478 patients. The study designs included prospective observational (three studies) and 
retrospective observational (12 studies). The longest follow-up period was 81837 person-years. In 
all, 1,345,692 PLWH had a pooled prevalence of LLV of 14.51% (95% CI 12.56%-16.46%), blip of 
15.32% (6.57%-24.07%, 21,552/121,129), and pLLV of 4.85% (3.25%-6.45%, 2,883/101,226). The 
RR and 95% CI for LLV in PLWH with VL 105 copies/mL at baseline (1.79, 1.11-2.88), AIDS-



defined illness (1.22, 1.08-1.38) at baseline, and protease inhibitors-based regimen (1.45, 1.37-
1.53) at initiation of ART can increase significantly the risk of LLV. Conversely, the non-nucleoside 
reverse transcriptase inhibitors-based regimen (0.91, 0.86-0.96) and the integrase strand transfer 
inhibitors (INSTIs)-based regimen (0.56, 0.51-0.61) can reduce the risk of LLV. Furthermore, there 
was increased aHR for VF in PLWH with LLV (2.77, 2.03-3.76). In the blip subgroup, PLWH with a 
VL of 500-999 copies/mL had a greater risk of VF (2.46, 1.35-4.48). In the subgroup of pLLV, the 
aHR of developing VF was higher than those with virological suppression, and this risk increased 
with an increasing range of LLV, from 51-199 copies/mL (2.41, 1.91-3.05) to 200-499 copies/mL 
(5.11, 1.64-15.88) to 500-999 copies/mL (9.44, 3.85-23.15).

Conclusions PLWH have a remarkably high LLV burden, especially in African countries. The 
prevalence of LLV in PLWH should not be overlooked. LLV occurs in patients with high baseline 
VL- and AIDS-defined diseases and is highly correlated with VF and all-cause mortality. The main 
implication of our findings is that all PLWH should be visited strictly and screened for LLV risk 
factors to detect the occurrence of LLV over time. Furthermore, PLWH undergoing initial ART and 
virological suppression should be guided to improve adherence, and the most suitable ART 
regimen should be selected under the guidance of experienced specialists. Regimens based on 
INSTIs are advised. Strict management of LLV patients, particularly pLLV and blip patients with 
high VL levels, could reduce the incidence of VF and all-cause mortality. However, these measures 
are not currently being implemented, especially in low-income countries and regions that need to 
invest in building LLV testing, care, and intervention capacity.
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Amphotericin B Colloidal Dispersion is efficacious and 
safe for the management of talaromycosis in HIV-infected 
patients: Results of a retrospective cohort study in China

Min Liu,Yaokai Chen
Chongqing Public Health Medical Center

Background This study aimed to compare the efficacy and safety of Amphotericin B Colloidal 
Dispersion (ABCD) and AmB-D for the treatment of talaromycosis in a retrospective cohort of HIV-
infected patients.

Methods This was a retrospective study and the data of HIV-infected patients with talaromycosis 
who received ABCD or AmB-D from January 2018 to December 2022, were retrospectively 
collected and analyzed. We compared the efficacy and safety of the two antifungal drugs.

Results Overall, 38 patients receiving ABCD and 33 patients receiving AmB-D were 
included.. The negative fungal conversion rates at one week post-treatment were 86.84% (33/38) 
and 90.09% (30/33) in the ABCD group and the AmB-D group, respectively, and reached 100.0% 
in both groups at two weeks post-treatment. Both red blood cell counts and hemoglobin levels 
decreased significantly in both groups after one week and two weeks of antifungal treatment, 
compared to pre-treatment levels (p<0.001). Serum creatinine levels in the AmB-D group was 
significantly higher at week two compared to baseline levels (p=0.007), whereas serum creatinine 
levels in the ABCD group did not increase in a statistically significant manner. When considering 
reasons for premature treatment discontinuation, we observed that significantly fewer patients in 
the ABCD group discontinued antifungal treatment due to drug intolerance(p=0.019). The 
incidence of AEs associated with leukopenia ( p=0.009), and elevated creatinine levels (p=0.008) 
were significantly lower in the ABCD group than in the AmB-D group. However, the incidence of 
infusion reactions, which was defined as presence of a fever and/or chills during antifungal drug 
infusion, was observed to be significantly higher in the ABCD group than in the AmB-D group 
( p=0.05).

Conclusion ABCD has a clinical efficacy comparable to AmB-D, with lower nephrotoxicity, and 
lower bone marrow suppression, indicating that ABCD may be an appropriate alternative option for 
the clinical management of talaromycosis.



Clinical diagnosis and treatment of HIVAIDS 

Consistent efficacy of B/F/TAF in treatment-aïve HIV 
patients across different baseline HIV-1 RNA levels at 

week 48
Min Liu,Kun He,Yihong Zhou

Chongqing Public Health Medical Center

Background Previous studies have shown that Bictegravir (B)/emtricitabine (F)/tenofovir 
alafenamide (TAF) is an effective choice for HIV-infected patients to achieve virological 
suppression at w24 and w48. However, virological suppression could be influenced by baseline 
HIV-1 RNA. Currently, the efficacy and safety of B/F/TAF in a complex medical setting with high 
HIV-1 RNA levels, particularly among those with a baseline HIV-1 RNA  500,000 copies/mL, 
require further investigation. 

Methods We conducted a retrospective analysis of treatment-naïve HIV patients initiating cART 
with B/F/TAF. 

Results A total of 242 eligible cases were included. The proportions of patients with baseline HIV-
1 RNA < 100,000 copies/mL, 100,000~500,000 copies/mL, or  500,000 copies/mL were 32.2%, 
32.7%, and 35.1%, respectively. In the HIV-1 RNA  500,000 copies/mL group, the median HIV-1
RNA level at baseline was 6.1 log10 copies/mL, and the change from baseline to w4 decreased by 
3.6 log10 copies/mL. The proportion of individuals with HIV-1 RNA < 50 copies/mL was 70.7% at 
w24, which was lower than that in the other two groups (P < 0.05). However, it reached as high as 
96.7% at w48, without significant differences. The median CD4+ count of these individuals 
increased from 104 cells/ L (IQR 39-220) at baseline to 319 cells/ L (IQR 207-493) at w48. Overall, 
a high baseline HIV-1 RNA level was identified as an independent risk factor for HIV-1 RNA  50 
copies/mL at w24. Twelve patients discontinued the regimen, and none of them experienced 
adverse events related to B/F/TAF treatment. At w4, eGFR decreased and TC increased, but 
neither showed significant changes over time. 

Conclusions B/F/TAF is prescribed for patients with a baseline HIV-1 RNA  500,000 copies/mL, 
demonstrating a high viral inhibition rate at w48 and a favorable immune response. However, it is 
important to monitor renal function and lipid metabolism after initiating the medication.
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Safety and Efficacy of Anti-PD-1/Anti-PD-L1 Therapy in 
Cancer Patients Living With HIV: A Systematic Review and 

Meta-Analysis
Wenjing Wang1,Yue Yuan2,Shengnan Zhao1,Sibo Li1,Zhen Fang1,Xiaojie Huang1

1. Beijing Youan Hospital, Capital Medical University
2. The Affiliated Hospital of Qingdao University

Background Several studies have demonstrated the anti-cancer potential of therapies targeting 
programmed death-1 (PD-1) or programmed death-ligand L1 (PD-L1). People living with HIV 
(PLWH) with cancer are often excluded from most clinical trials of anti-PD-(L)1 therapy due to 
compromised autoimmune functions and a possible increased risk of serious immune-related 
adverse events (irAEs). Therefore we will systematically conduct the safety and efficacy of anti-
PD-(L)1 therapy for PLWH.

Methods PubMed, Web of Science, and Cochrane Library were systematically searched from 
inception to May 7, 2023 for studies reported the data, including the objective response rate (ORR), 
the disease control rate (DCR) and the incidence of treatment-related adverse events (TEAEs) and 
immune-related adverse events (irAEs). We only included articles in English and studies involving 
three or more adults ( 18 years) having received anti-PD-(L)1 therapy 
without restrictions regarding tumor form or stage. Exclusion criteria encompassed studies 
involving non-cancer and HIV-negative patients, in addition to those lacking anti-PD-(L)1 therapy. 
Three independent investigators extracted the data from each study and assessed the risk of bias. 
Depending on the heterogeneity, either the fixed-effect model or the random-effect model was 
chosen. StataMP 14.0 was utilized to compute the 95% confidence intervals (CIs) for the effect 
sizes.

Results There were 7 prospective clinical trials and 11 retrospective case series involving 254 
PLWH with cancer. Anti-PD-(L)1 therapy had an ORR of 0.25 ([95% CI 0.19, 0.31); I2=0%) and the 
DCR in PLWH was 0.52 (95% CI 0.36–0.68; I²=77.7%). PLWH 50 years old [0.58 (95% CI 0.38, 
0.78)] responded better than elderly PLWH [0.21 (95% CI 0.11, 0.31)]. The types of cancer [0.28 
(95% CI 0.22, 0.35); I2=33.2%] and anti-PD-(L)1 therapy [0.18 (95%CI 0.13, 0.23); I2=38.8%] might 
affect efficacy. Anti-PD-(L)1 therapy exhibited a comparatively high level of efficacy against AIDS-
defining cancers (ADCs), including NHL [0.63 (95% CI 0.40, 0.86); I2=36.7%] and KS [0.46 (95% 
CI 0.27, 0.65); I2=64.4%]. In monotherapy, pembrolizumab [0.25 (95% CI 0.13, 0.36); I2=34.6%] 
appeared to be more effective in PLWH with cancer. Combining with other drugs, 
pembrolizumab+pomalidomide [0.50 (95% CI 0.01, 0.99)] and nivolumab+ipilimumab [0.50 (95% 
CI 0.20, 0.80)] also have shown good results. The level of PD-L1 expression have been linked to 
treatment efficacy, however, no differences between PD-L1 expression groups were found. The 
incidence of TEAEs was 0.54 (95% CI 0.29–0.79; I2=93.8%) and grade 3 or higher TEAEs was 
0.08. Most common TEAEs were grade 1 or 2, such as fatigue, asthenia, anemia, hypothyroidism 
and nausea. The incidence of irAEs was 0.38 (95% CI 0.29, 0.48; I2=0%) and grade 3 or higher 
irAEs was 0.11 (95% CI 0.03–0.19; I2=33.5%) in PLWH similar to general patients. A total of 
thirteen individuals had grade 3 or higher irAEs, including pneumonitis, hepatitis, colitis, Guillain-
Barré syndrome, myositis, and elevated aminotransferase/alanine aminotransferase levels. Among 
them, one patient received pembrolizumab-containing regimens, and four received nivolumab, 
Similarly, six individuals used a combination of treatments. The most prevalent irAE was 
hypothyroidism, 9 of 12 PLWH with hypothyroidism were treated with pembrolizumab and 1 with 
nivolumab. Eight PLWH were successfully managed by TSH monitoring and were administered 
levothyroxine and thyroid replacement. Notably, pneumonia is common among patients with grade 
3 or higher irAEs. All 10 patients with pneumonia received anti-PD-(L)1 therapy as a single agent. 



NSCLC was the most prevalent malignancy among PLWH who developed pneumonia, and anti-
PD-(L)1 therapy was effective in two of these cases (66.7%). No immune reactivation of the 
inflammatory syndrome was seen during anti-PD-(L)1 therapy. Baseline CD4+T cell counts and 
CD4/CD8 ratios did not affect the efficacy or safety. Following anti-PD-(L)1 therapy, 14 PLWH with 
viral load (VL) information both before and after treatment showed a decrease in VL, and VL 
dropped to undetectable levels in 5 patients. Among 178 patients with before and after treatment 
data, 65 patients (36.52%) had a rise in CD4+T cell counts and 63 (35.39%) had a decrease. The 
majority of treated patients exhibited stable CD4+T cell counts and VL.

Conclusions Anti-PD-(L)1 therapy demonstrates sufficient efficacy and safety for consideration 
as a viable treatment option for PLWH with cancer regardless of baseline CD4+T cell counts and 
CD4/CD8 ratios. Our study has shown that in elderly PLWH, the efficacy of anti-PD-(L)1 therapy 
was diminished in comparison to PLWH  50 years old although most studies of general cancer 
patients showed that age did not significantly affect efficacy. We should expand research on the 
elderly PLWH with cancer and promptly discover immunosuppressive treatment strategies more 
suitable for the elderly to improve efficacy. Pembrolizumab had excellent efficacy in PLWH with 
cancer, and the ORR could be as high as 0.68. Pembrolizumab has also been shown to be effective 
in improving OS in patients with NSCLC and metastatic uroepithelial carcinoma in previous clinical 
trials. Therefore, pembrolizumab may be a good immunosuppressant for the treatment of PLWH 
with cancer. And combination therapy, such as pembrolizumb+pomalidomide, seemed to have 
better efficacy than anti-PD-(L)1 monotherapy. Combination anti-pd -(L)1 therapy improves anti-
tumor activity and immune response in vivo and is a promising therapeutic strategy. Nevertheless, 
the lack of sufficient articles prevents us from reaching a conclusion. Previous research has also 
demonstrated a correlation between ORR and PD-L1 expression; in our analysis, PLWH with low 
PD-L1 expression displayed ORR values that were higher than expected. Our data showed that 
most patients had stable or increased CD4+T cell counts and stable or decreased VL during anti-
PD-(L)1 therapy. Even in participants with elevated VL, most VL values were less than 100 
copies/mL, and none of the patients experienced HIV reactivation. This is consistent with our 
hypothesis that anti-PD-(L)1 therapy has the potential to control HIV viral replication and improve 
the immune function in patients and may become a novel strategy for HIV treatment. Anti-PD-(L)1 
therapy for HIV treatment is still in the exploratory phase, and additional research is warranted to 
validate the prospective efficacy and safety, and eventually its application in clinical practice.
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Comorbidity of hypertension and diabetic mellitus and 
associated factors among adults receiving anti-retroviral 
therapy in Ethiopia: Systematic review and meta-analysis

Agumas Fentahun Ayalew1,Wei Ma1,Amare Mebrat Delie2,Abakundana Nsenga Ariston Gabriel1
1. Shandong University

2. Injibara University

Objective The burden of hypertension and diabetes mellitus is increasing globally including in 
Ethiopia among populations receiving antiretroviral therapy (ART), due to the scale-up of ART 
programs that have been successful in extending their lives. As age increases they are susceptible 
to cardiometabolic disease due to factors such as long-term exposure to ART, lifestyle changes, 
and aging itself. The coexistence of hypertension and diabetes mellitus with the human 
immunodeficiency virus (HIV) poses a significant public health challenge, particularly among 
populations receiving ART. These conditions often share common risk factors, such as obesity, 
unhealthy diet, and physical inactivity. When present together, they can exacerbate each other's 
complications and increase the risk of cardiovascular events, kidney disease, and other adverse 
health outcomes. Understanding the prevalence and factors associated with this comorbidity 
among adults receiving ART is crucial for informing targeted interventions and integrated care 
approaches. Therefore, this study aims to estimate the pooled prevalence of comorbidity of 
hypertension and diabetes mellitus and associated factors among adults receiving ART in Ethiopia.

Methods This study included studies conducted in Ethiopia. A combination of basic searches, 
advanced searches, and manual searches were conducted to ensure that all relevant evidence on 
the topic of interest was included. During the advanced or main search, articles were searched 
from electronic databases like PubMed, Web of Sciences, and Google Scholar for all published 
research works without publication time restriction from January 1, 2024 to January 30, 2024. The 
advanced search was conducted by using the search strategy ("HIV*" OR "HIV Infections" OR 
"Human Immunodeficiency Virus") AND ("Hyperten*" OR "High Blood Pressure") AND ("Diabet*" 
OR "Diabetes Mellitus") AND ("Comorbidity" OR "Comorbidities") AND ("Antiretroviral Therapy" 
OR "Antiretroviral Therap*") AND ("Ethiopia" OR "Ethiopian"). The identified articles were critically 
appraised for their quality using the Joanna Briggs Institute observational study assessment tool, 
and thoseprimary studies that had a score of > 50% during the evaluation were considered good-
quality papers and included in the systematic review and meta-analysis. We used STATA 17 to 
estimate the pooled prevalence of hypertension and diabetes mellitus comorbidity and the pooled 
odds ratio (OR) of associated factors among adults receiving ART. Since we estimate four different 
pooled prevalences and more pooled estimates of odds ratio for associated factors we used both 
the random effect and fixed effect models according to the availability of heterogeneity between 
studies. Sensitivity analysis was done to assess the robustness of the meta-analysis results and 
to provide insight into the stability and reliability of the meta-analysis findings by systematically 
excluding one study at a time and identifying influential studies that significantly affect the pooled 
effect estimate. A Funnel Plot was used to provide a visual representation of the distribution of 
effect sizes from individual studies against their precision in which asymmetry in the plot, indicated 
publication bias or other sources of bias. Regression-based Egger and Begg’s tests were used to 
provide quantitative assessments of asymmetry in the funnel plot by regressing the standardized 
effect estimates against their precision, with a statistically significant result (p-value < 0.05) in 
Egger's or Begg's test suggesting the presence of publication bias.

Results A total of 40 articles were identified through advanced database searching and only 5 
studies were included in the study after the eligibility criteria assessment and full-text review. These 
included articles were published from 2013 to 2023 and had a total sample size of 2045. Four 



articles were conducted in a cross-sectional study design approach, whereas one study was a 
prospective cohort. All studies reported a higher prevalence of hypertension than diabetes mellitus 
among adults receiving ART. The highest prevalence of hypertension was reported as 18.5% 
(15.2-21.7), whereas the lowest prevalence of hypertension was 12.0% (8.7-15.3). In the case of 
diabetes mellitus, the highest prevalence was 8.6%(6.0-11.0), while 4%(2.0-6.0) was the lowest 
one. The highest prevalence of hypertension and/or diabetes mellitus comorbidity was equal to 
19.6%(16.0-23.0), while the highest prevalence of hypertension, diabetes mellitus, and HIV 
multimorbidity was 3.3%(2.0-5.0). The pooled effect size of the meta-analysis revealed that the 
pooled prevalence of hypertension and/or diabetes mellitus comorbidity was 16.8% (95% CI: 11.3, 
22.3), (T2=12.64, I2=80.63%, H2=5.16), with a Q statistic of 5.16 (p=0.02); the pooled prevalence 
of hypertension was 14.5% (95% CI: 12.1, 16.9), (T2=4.21, I2=57.76%, H2=2.37), with a Q statistic 
of 9.30 (p=0.05); the pooled prevalence of diabetes mellitus was 6.7% (95% CI: 5.0, 8.8), 
(T2=2.22, I2=59.17%, H2=2.45), with a Q statistic of 10.10 (p=0.04); and the pooled prevalence of 
hypertension, diabetes mellitus, and HIV multi-morbidity was 2.6% (95% CI: 1.6, 3.6), (I2=34.72%, 
H2=1.53), with a Q statistic of 1.53 (p=0.22) estimated through fixed effect model. The 
comprehensive pooled analysis of the odds ratio for associated factors was also estimated. In the 
pooled analysis of associated factors, the heterogeneity across studies was minimal for most 
analyses, suggesting consistent findings, hence we used a fixed effect model. Body mass index 
(BMI) and age exhibited a strong association with hypertension and/or diabetes mellitus or full 
model. Specifically, BMI showed a pooled OR of 3.16 (95% CI: 1.91-5.24) for the full model, 4.04 
(95% CI: 2.15-7.62) for hypertension, and 5.05 (95%CI: 2.27-11.20) for diabetes mellitus. Age had 
a pooled OR of 7.17 (95% CI: 3.77-13.64) for the full model and 7.04 (95% CI: 2.94-16.87) for 
diabetes mellitus. Additionally, ART duration demonstrated a significant association with diabetes 
mellitus, with a pooled OR of 10.75 (95% CI: 4.62-25.03). 

Conclusions The systematic review and meta-analysis have shed light on the significant burden 
of hypertension and diabetes mellitus comorbidity among adults receiving ART in Ethiopia. Even if 
there were limited studies in the area, the prevalence estimates reveal substantial variability among 
studies, reflecting the multifactorial nature of these comorbidities and the need for tailored 
interventions. The findings underscore the importance of multidisciplinary collaboration among 
healthcare providers, comprehensive management strategies targeting modifiable risk factors such 
as obesity and unhealthy lifestyle behaviors, as well as age-specific interventions and close 
monitoring of metabolic parameters in individuals receiving ART to mitigate the burden of 
hypertension and diabetes mellitus. Additionally, future research should aim for larger, more 
representative studies to enhance the generalizability and robustness of findings. 
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Prevalence of isolated cryptococcal antigenemia and 
efficacy of preemptive fluconazole treatment in HIV-

infected patients in China
Yanqiu Lu,yaokai chen

Chongqing Public Health Medical Center

Background Isolated cryptococcal antigenemia (ICA) refers to the condition in which a patient 
tests positive for serum or plasma cryptococcal antigen (CrAg) in the absence of evidence of 
cryptococcal infection in target organs. Studies have shown that ICA is a risk factor for death or 
cryptococcal meningitis (CM) in HIV-infected patients, and that preemptive antifungal treatment for 
ICA is vital for prevention of CM or death in this population. However, there is a dearth of published 
studies concerning the prevalence of ICA and preemptive fluconazole utilization in HIV-infected 
patients in China.

Methods This was a multicenter, retrospective study at eight hospitals in China. Data of HIV-
infected patients tested for CrAg from Jan 2019 to Dec 2022 were retrospectively analyzed. CrAg 
positive patients received extensive laboratory and radiological examinations to evaluate the 
presence of underlying cryptococcal disease. Those with CM, pulmonary cryptococcosis 
(PC), or cryptococcemia, and those having less than one year of follow-up were excluded from the 
analysis. Only HIV-infected patients with ICA were enrolled to assess the prevalence of ICA in HIV-
infected patients, and to determine whether preemptive fluconazole treatment is beneficial for 
saving lives or for preventing cryptococcal disease progression in China.

Results During the period from Jan 2019 to Dec 2022, a total of 14678 HIV-infected patients 
underwent serum CrAg testing. Of these, 369 patients with CM, 101 patients with PC, and 67
patients with cryptococcemia were excluded, and of the remaining 10649 patients, the data of 433 
patients with ICA were pooled and analyzed. In our cohort, the overall prevalence of ICA was 
observed to be 4.1% (433/10649), and the prevalence of ICA in patients with CD4+ T-cell counts 
of <200 cells/ L was calculated to be 5.2%. Additionally, we observed that the prevalence of ICA 
in patients with CD4+ T-cell counts of <100 cells/ L was 6.6%. Interestingly, we observed 
five further patients with ICA in a subset of 1260 individuals having CD4+ T-cell counts ranging 
from 200 cells/ L to 500 cells/ L. When comparing one group without preemptive fluconazole 
treatment (n=42) and the other with preemptive fluconazole treatment (n=81), we found that the 
cumulative incidence of CM and/or death in these groups was lower in the preemptive fluconazole 
treatment group (8.6% vs. 19.0%, p=0.144), and patients who did not receive preemptive 
fluconazole treatment had a significantly higher risk of CM and/or death (aHR: 3.035, 95%CI, 
1.067—8.635; p=0.037).

Conclusion Our results demonstrate that overall ICA prevalence in our HIV-infected cohort 
exceeded the threshold of 3%, indicative of a high endemic rate of cryptococcal infection in people 
living with HIV in China. Our results also reveal that preemptive fluconazole treatment is an 
effective strategy for reducing the risk of CM and death in China.
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The late-onset uveitis secondary to cytomegalovirus 
retinitis with acquired immune deficiency syndrome-a

5-year study from China
Wenjun Kong

Beijing YouAn Hospital, Capital Medical University

Purpose To discuss the latest progress recently in late-onset uveitis secondary to cytomegalovirus 
retinitis (CMVR) with acquired immune deficiency syndrome(AIDS) in China is clinically useful.

Methods A retrospective and observational study developed in Beijing, China. Late-onset uveitis 
secondary to CMVR infected AIDS patients who visited Beijing You'an Hospital and Beijing 
Chaoyang Hospital between January 2017 and November 2021 and underwent antiviral therapy 
were enrolled. Ophthalmologic examination and systemic immunization, including best corrected 
visual acuity(BCVA), intraocular pressure, anterior segment, fundus photography, cytomegalovirus 
deoxyribonucleic acid (CMV-DNA) and cytokines(VEGF, bFGF, IL-6, IL-8, IL-10,VCAM) in anterior 
aqueous humor, CD4+ T lymphocyte count and human immunodeficiency virus(HIV) viral load in 
serum, highly active anti-retroviral therapy (HAART) of treatment times in patients suffer from AIDS. 
The eye performance of late-onset uveitis secondary to CMVR and associated factors were 
analyzed, including systemic immunization. The vitreous opacity edema in late-onset uveitis 
patients was treated with the hormone through retrobulbar injection or Intravitreal injection therapy.

Results Of the 314 patients who cytomegalovirus retinitis was diagnosed and underwent local and 
systemic antiviral therapy. Subsequently, late-onset uveitis occurred in 19 (25 eyes) of 314 patients 
suffer from CMVR after 10 months and 5 years. The times of 19 patients were AIDS patients have 
received HAART with an average of (389. 1±21. 4) days and the HIV virus load with an average of 
58(273,0) copies/ml when the late-onset uveitis onset. The difference in CD4+ T lymphocyte count 
between 3 months before onset(299(360,195)) and the occurrence of late-onset 
uveitis(304(390,194)) is not statistically significant(p=0.795). CMV-DNA in anterior aqueous humor 
is negative. VCAM(43.5%) VEGF(17.8%)of cytokines in anterior aqueous humor slightly elevated. 
bFGF IL-6 IL-8 IL-10 were negative. 3 eyes performed anterior segment inflammation, and 23 
eyes had been varying degrees of vitreous opacity. Factors significantly related with late-onset 
uveitis secondary to CMVR were the range of CMVR (>30%)(p=0.002). Severe vitreous opacity in 
12 eyes had improved after administration of the hormone through retrobulbar injection or 
Intravitreal injection therapy.

Conclusion Late-onset uveitis is a sterile inflammation that can involve both the anterior and 
posterior segments of the eyes. The most common ocular manifestation of Late-onset 
uveitis which is related to the area of the CMVR lesion is vitreous opacities. Local eye hormone 
therapy is effective. Late-onset uveitis in AIDS patients need to be differentiated from ocular 
immune reconstruction inflammatory syndrome. A longer follow-up is still necessary after the 
CMVR is stable.
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Rapid initiation of antiretroviral therapy under the Treat-All 
policy reduces loss to follow-up and virological failure in 
routine HIV care settings in China: A retrospective cohort 

study  (2016-2022)
Huan Xia,Lei Li,Yue Wu,Liying Gao,Defa Zhang,Ping Ma

Tianjin Second People&#039;s Hospital

Background Following the World Health Organization's guidelines for rapid antiretroviral therapy 
(ART) initiation [  7 days after human immunodeficiency virus (HIV) diagnosis], China implemented 
Treat-All in 2016 and has made significant efforts to provide timely ART since 2017. The purpose 
of this study was to evaluate the effects of rapid ART on loss to follow-up (LTFU) and virological 
failure compared to those of delayed ART.

Methods This research included newly diagnosed HIV-infected adults from Tianjin, China between 
June 2016 and December 2022. Our primary outcome was LTFU (more than 90 days after the 
prior drug pick-up or clinical visit) at 12 months following enrollment. The secondary outcome was 
12-month virological failure after treatment initiation. Furthermore, Kaplan-Meier estimators were 
utilized to examine the LTFU time for rapid and delayed ART initiation. Moreover, the correlation 
between rapid ART initiation and LTFU was evaluated using univariate and multivariable Cox 
regression, whereas the relationship between rapid ART and 12-month virological failure was 
investigated via logistic regression.

Results A total of 896 (19.1%) of 4688 participants received ART  7 days post-HIV diagnosis. 
The rate of rapid ART initiation has increased from 7.5% in 2016 to 33.3% by 2022. Rapid ART 
was less common in persons with baseline CD4 counts of 350 - 499 and  500 compared to those 
< 200. Furthermore, it was also less prevalent in individuals who were diagnosed with tuberculosis 
or had an unknown route of HIV infection, while was more common in people who used 
Medicare/self-paid medications. The rapid ART group had an LTFU rate of 3.3%, as opposed to 
5.0% in the delayed initiation group. Moreover, the rapid ART group had a much reduced virological 
failure rate (0.6% vs. 1.8%). Rapid ART individuals had a reduced likelihood of LTFU (adjusted 
hazard ratio: 0.65, 95% CI: 0.44 - 0.96) and virological failure (adjusted odd ratio: 0.35, 95% CI: 
0.12 - 0.80).

Conclusions Under China's Treat-All policy, rapid ART initiation reduced the risk of LTFU and 
virological failure. The real-world data indicated that rapid ART initiation is practicable and 
beneficial for Chinese people with HIV, providing evidence and guide for its widespread 
implementation and scaling up.
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Improved immunological recovery after ART intensification 
with Albuvirtide in immunological non-responders living 

with HIV
Lina Fan,Ping Ma

Department of Infectious Diseases, Tianjin Second People’s Hospital, Nankai University, Tianjin 300192, China

Background Incomplete immune recovery in people living with HIV/AIDS (PLWHA) during 
antiretroviral therapy (ART) remains an important clinical challenge. HIV-1 envelope glycoproteins 
and fusion are considered determining factors in thymocyte depletion and bystander cell death. 
This study aimed to evaluate the effect of Albuvirtide (ABT), a long-acting HIV-1 fusion inhibitor, 
on immune recovery in immunological non-responders (INRs).

Methods In this prospective, open-label, controlled study, 50 INRs received intensive treatment 
with ABT plus the original ART regimen (intensive ABT group) or only the original ART regimen 
(control group) at a ratio of 1:1. Immune response and safety were examined within 24 weeks. 
Laboratory analysis was carried out to evaluate the effect of enhanced treatment with ABT on the 
functionality of immune cells by assessing thymus function, cell apoptosis, and autophagy.

Results Totally 50 participants with comparable age, gender, and ART history were included, with 
25 in each group figure 1 . A significant increase in CD4+ cell count was found in the intensive 
ABT group compared with control cases (45 vs. -5 cells/ L, p<0.001) at week 12. After ABT 
discontinuation, at week 24, CD4+ cell counts remained significantly higher in the intensive ABT
group than in the control group (55 vs. -5 cells/ L, p=0.012) figure 2 and 3 . No serious adverse 
events associated with ABT were detected. In laboratory analysis, participants with unsatisfactory 
immune response (UIR) to ABT, naïve CD4+ T cell amounts were lower compared with those of 
patients with satisfactory immune response (sIR) to ABT, immunological responders (IRs) and 
healthy donors (HDs) (p=0.001) figure 4 and 5 . Meanwhile, elevated memory CD4 T cell content 
was also found in cases with UIR. The proportion of caspase 3+CD45RA+CD31+CD4+ T cells was 
significantly lower in participants with sIR administered ABT (p<0.05) figure 6 .

Conclusion Significant CD4+ cell count increase suggests ABT enhances immune function in 
INRs. Immune reconstitution achieved by ABT could be attributed to its antiviral properties as well 
as its ability to increase thymic cell output and decrease cell apoptosis.
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Clinical characteristics and outcomes of newly diagnosed 
patients with HIV-associated aggressive B-cell NHL in 

China
Chaoyu Wang,Jun Liu,Jieping Li,Yao Liu

Department of Hematology Oncology, Chongqing University Cancer Hospital, Chongqing Key Laboratory of 
Translational Research for Cancer Metastasis and Individualized Treatment, Chongqing 400030, China

Objective Little is known about the incidence, clinical characteristics, and prognostic factors in HIV 
associated lymphoma as these are less common than HIV-negative lymphoma in China.

Methods Currently, there are no standard guidelines for treatment of these patients. Therefore, we 
performed a study to analyze the clinical characteristics and outcomes of newly diagnosed HIV-
associated aggressive B-cell non-Hodgkin’s lymphoma (NHL) patients in Chongqing University 
Cancer Hospital (CUCH).

Results Totally 86 newly diagnosed HIV-associated aggressive B-cell NHL patients in CUCH, 
southwest China, from July 2008 to August 2021, were analyzed. In the entire cohort, median age 
was 48 years (range, 23–87 years), and more patients were male (87.2%). Most patients had 
elevated lactate dehydrogenase (LDH) (82.6%), advanced ann arbor stage (80.2%) and high IPI 
score (IPI score, 3-5) (62.7%) at diagnosis. Median CD4+ T cell count at diagnosis was 191/ l 
(range, 4-1022), 84 patients (97.7%) were on combination antiretroviral therapy (cART) at 
lymphoma diagnosis. In DLBCL patients, cox multivariate analysis showed that age 
60 (HR=2.251, 95%CI 1.122-4.516; p=0.012), elevated LDH (HR=4.452, 95%CI 1.027-19.297; 

p=0.041) and received less than two cycles of chemotherapy (HR=0.629, 95%CI 0.589-1.071; 
p=0.012) were independent risk factors for adverse prognosis based on PFS. Age 60 (HR=3.162, 
95%CI 1.500-6.665; p=0.002) and received less than two cycles of chemotherapy (HR=0.524, 
95%CI 0.347-0.791; p=0.002) were also independent risk factor for adverse prognosis based on 
OS. In BL patients, cox multivariate analysis showed that elevated LDH and received less than two 
cycles of chemotherapy were independent risk factors for adverse prognosis. In the DLBCL group, 
median PFS times in the received rituximab and no received rituximab groups were not reached 
and 12 months, respectively (p=0.006). Median OS times were not reached and 36 months, 
respectively (p=0.021). In the BL group, median PFS times in the received rituximab and no 
received rituximab groups were not reached and 4.8 months, respectively (p=0.046). Median OS 
times were not reached and 10.1 months, respectively (p=0.035).

Conclusions Overall, these data indicated that standardized anti-lymphoma therapy and rituximab 
administration were significantly associated with improved outcomes in patients with HIV-
associated DLBCL and BL.
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HIV-associated Burkitt lymphoma in the combination 
antiretroviral therapy era: real-world outcomes and 

prognostication
Chaoyu Wang,Yao Liu

Department of Hematology Oncology, Chongqing University Cancer Hospital, Chongqing Key Laboratory of 
Translational Research for Cancer Metastasis and Individualized Treatment, Chongqing 400030, China

Objective We performed a retrospectively study to analyze the clinical characteristics and 
outcomes of HIV-associated Burkitt’s lymphoma in Chongqing University Cancer Hospital (CUCH), 
southwest China, from March 2012 to February 2022.

Methods In the entire cohort, the median age was 36 years (range, 28–60 years), and more 
patients were male (82.4%).The median CD4+ T cell count was 214/ l (range, 54-601), of whom 
47.1% had a CD4+ T cell count below 200/ l. Most patients had elevated LDH, elevated 2-MG, 
extranodal involvement and advanced Ann Arbor stage at diagnosis. With a median follow-up of 
11.5 months (range, 1.6-94.9 months), the overall 1-year PFS and OS rates were 27.6% and 47.6% 
respectively. The 1-year OS times in the LDH<3 upper limit of normal and LDH 3 upper limit of 
normal groups were 62.5% and 31.3%, respectively (p=0.008). The 1-year OS times in the 
received <4 cycles and 4 cycles groups were 0 and 77.8%, respectively (p<0.001). 

Results These results demonstrated that LDH<3 upper limit of normal and received 4 cycles 
chemotherapy were significantly associated with improved outcomes. 

Conclusions However, rituximab administration was not significantly associated with 
improved outcomes.
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Impact of initial chemotherapy cycles and clinical 
characteristics on outcomes for HIV-associated diffuse 

large B cell lymphoma patients: The Central and Western 
China AIDS Lymphoma League 001 Study (CALL-001 

study)
Chaoyu Wang1,Yan Wu2,Jun Liu3,Haiyan Min4,Yunhong HUANG5,Guo Wei6,Wei Zhang7,Min Wang8,

Xiaoqiong Tang9,Hui Zhou10,Yaokai Chen11,Yao Liu1
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Objective Little is known about the first line induction chemotherapy cycles for HIV-associated 
diffuse large B-cell lymphoma (DLBCL) as these are less common than HIV-negative lymphoma. 
Currently, the optimal treatment cycles option remains undefined. Therefore, we performed a multi-
center study to analyze the clinical characteristics and outcomes of HIV-associated DLBCL patients 
in different treatment modes in China. 

Methods Totally 273 newly diagnosed HIV-associated DLBCL patients at eleven large academic 
centers from October 2008 to October 2021, were analyzed. In the entire cohort, the median age 
was 47 years (range, 21-90) at lymphoma diagnosis, and 223 patients were male (81.7%). One 
hundred and ninety-four (71.1%) patients were germinal center B-cell-like lymphoma (GCB) 
subtype. Most patients (65.2%, 178/273) had elevated lactate dehydrogenase (LDH), and 
advanced Ann Arbor stage (78.9% 213/273) at diagnosis. High international prognostic 
index (IPI) score (3-5) at diagnosis was found in 65.2% (178/273) of patients. One hundred and 
fifty-five patients (56.8%) had extranodal involvement. The median CD4 cell count was 168/ l 
(range, 2-1067), of whom 174 (63.7%) had a CD4 cell count below 200/ l. The median follow up
of our cohort was 10.1 (0.1-160) months. The overall 2-year OS rates 58.0%. Median OS times in 
the 0, 1-3, 4-6, and >6 cycles chemotherapy cohort were 7.1 months, 20.0 months, not reached, 
and not reached, respectively (Hazard Ratio (HR)=0.549, 95% Confidence interval (CI) 0.451-
0.667; p<0.001). Cox multivariate analysis showed that age 60 (HR=2.207, 95%CI 1.321-3.690; 
p=0.003), high IPI score (3-5) (HR=2.926, 95% CI 1.716-4.988; p<0.001), B symptoms (HR=1.928, 
95%CI 1.192-3.119; p=0.007), elevated LDH (HR=1.696, 95%CI 1.031-2.791; p=0.038) and 
received less than 4 cycles chemotherapy (HR=0.520, 95%CI 0.424-0.637; p<0.001) were 
independent risk factor for adverse prognosis based on overall survival (OS). 

Results These results demonstrated that 4-6 cycles chemotherapy were significantly associated 
with improved outcomes in HIV-associated DLBCL patients. 

Conclusions However, >6 cycles chemotherapy did not further improve the survival of patients.



Clinical diagnosis and treatment of HIVAIDS

Long-term efficacy and safety of programmed death-1 (PD-
1) antibody alone in relapsed/refractory human 

immunodeficiency virus-associated Hodgkin lymphoma
Chaoyu Wang,Yao Liu

Department of Hematology Oncology, Chongqing University Cancer Hospital, Chongqing Key Laboratory of 
Translational Research for Cancer Metastasis and Individualized Treatment, Chongqing, China

Objective We report a young patient initially diagnosed with human immunodeficiency virus

Methods (HIV)-associated Hodgkin lymphoma (HL), and received six cycles of ABVD 
chemotherapy regimens and involvement field irradiation therapy. However, the disease 
progressed after two months later, and then received second line GDP regimen. Unfortunately, 
after five cycles of GDP, the patient progression disease (PD) again. The patient was then offered 
sintilimab alone. After 8 cycles, the patient received complete response (CR) and no 3/4 grade 
toxicity.

Results Currently, at a follow-up period of four years, he is still alive with CR and no lymphoma-
related symptoms.

Conclusions This case demonstrates the feasibility of sintilimab antibody in relapsed/refractory 
HIV-associated Hodgkin lymphoma.
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Outcome in patients with HIV-associated Hodgkin 
lymphoma treated with chemotherapy using Doxorubicin, 
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multicenter study from China
Chaoyu Wang1,Lirong Xiao2,Wei Zhang3,Yao Liu1

1. Department of Hematology-Oncology, Chongqing University Cancer Hospital, Chongqing Key Laboratory of
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(CAMS) & Peking Union Medical College, Beijing 100000, China

Objective Little is known about the outcome for HIV-associated Hodgkin lymphoma (HIV-HL) as 
these is less common than HIV-negative lymphoma. Therefore, we performed a multi-center study 
to analyze the clinical characteristics and outcomes of HIV-HL patients in China.

Methods Nineteen cases of HIV-HL were diagnosed and treated at three center and including the 
sixth people’s hospital of Zhengzhou, Peking union medical college hospital, and Chongqing 
university cancer hospital, between December 2013 and June 2022. Data on the clinical features, 
laboratory results, response, and prognosis were collected and analyzed. The median age at 
diagnosis was 43(22-74) years. 

Results All patients were infected with HIV through sexual transmission, with ten cases transmitted 
through man having sex with man (MSM) and nine cases transmitted through heterosexual 
transmission. Seven patients were diagnosed with lymphoma and found to be infected with HIV. 
Four cases were in stage III, and fifteen cases were in stage . After a median follow up of 
46.8(4.0-112.9) months, 17 cases were alive after ABVD regimen chemotherapy combined 
with combination antiretroviral therapy (cART). The 5-year progression-free survival (PFS) and 
overall survival (OS) rate were 83.9% and 89.5%,respectively.

Conclusions HIV-HL exhibits an invasive process in clinical practice, and cART combined with 
ABVD regimen chemotherapy can achieve long-term survival for patients.
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Selinexor in Combination with R-EPOCH for Patients with 
Previously Untreated HIV-Associated Diffuse Large B Cell 

Lymphoma(DLBCL)
Chaoyu Wang

Department of Hematology-Oncology, Chongqing University Cancer Hospital, Chongqing Key Laboratory of 
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Introduction The incidence of HIV-positive lymphoma remains significantly higher than HIV-
negative patients in the era of combined antiretroviral therapy(cART). DLBCL is the most common 
histological type of HIV-positive non-Hodgkin's lymphoma(NHL). Exportin 1 protein(XPO1) inhibitor 
has demonstrated preliminary anti-HIV activity and synergy with anti-lymphoma drug(e.g. 
etoposide, doxorubicin, prednisone).
Methods The study was designed to evaluate safety and efficacy of selinexor (60mg Days 1, 8, 
15) combined with R-EPOCH(rituximab 375 mg/m2 d1, etoposide 50 mg/m2 d1-d4, doxorubicin
10mg/m2 d1-d4, vinblastine 0.4mg/m2 d1-d4, prednisone 60mg/m2 d1-d5 and cyclophosphamide
750mg/m2 d5) every 3 weeks (4-6 cycles), followed by selinexor maintenance (60 mg weekly) or
transplantation as per physician’s choice in patients with untreated HIV-positive DLBCL. All
patients received cART concomitantly during chemotherapy. This study was registered at
Chictr.org.cn(ChiCTR2300069941).
Results From Feb 24, 2023 to July 17, 2023, 6 patients were enrolled and received at least one
cycles of study treatment. Median age was 55 years (range 43-67) with four patients(66.7%) was
male. All six patients were in advanced stage according to Ann Arbor staging system, with aaIPI
intermediate to high risk or IPI low to intermediate risk. Four patients(66.7%) were germinal center
B-cell-like lymphoma (GCB) subtype and three patients(50%) had an Elevated lactate
dehydrogenase level. Median HIV RNA load was 74450(10000-100000) copies/mL and Median
CD4 cell count was 233 cells/ L (233 cells/mm3) with one patient having a CD4 cell count less
than 200 cells/ L (200 cells/mm3). Two patients were HBV-positive and one was EB virus(EBV)
coinfection at baseline.
Three patients achieved PR after two treatment cycles, one patient of which had completed five
treatment cycles and achieved complete response at the end of the fourth cycle (Figure 1). One
patients after interim evaluation with PR stopped treatment because of loss to follow-up. The
EBV DNA load of the patient with EBV coinfection at baseline turned to normal level after one
treatment cycle. Similar result was observed in two HBV-positive patients, the one achieved
HBV-negative after two cycles and the other’s HBV DNA load level declined from 7.96×10^4
IU/mL to 1.12×10^3 after completing first cycle. HIV RNA load of the patient with CR had
declined to <20 copies/mL from 58300 copies/mL after the fourth cycle, another patient likewise
became HIV-negative before the initiation of the third cycle. The change of CD4+T cell count
during treatment was presented in Figure 2.
All patients experienced at least one treatment-emergent adverse event (TEAE), 3 (50%) patients
with at least one Grade 3 TEAE. The most common grade 3 or 4 adverse events were
hematological toxicities including lymphopenia(83.3%), neutropenia (50%), leukopenia(33.3%),
thrombocytopenia (33.3%). Two patients experienced Febrile neutropenia. The non-
hematological toxicities were grade 1 or 2, including nausea(66.7%), vomit(50%),
constipation(33.3%), cough(33%). One patient stopped treatment for one month due to
pulmonary infection. All toxicities were manageable by supportive care.

Conclusion Selinexor plus R-EPOCH regimen demonstrated a favorable Interim efficacy and 
manageable safety profile in patients with HIV-associated DLBCL. The change of HIV RNA load 
and CD4+ cell count still requires further evaluation.
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Aggressive clinical features and poor outcome may 
associate with decreased immune function in HIV positive 

HL in the cART era: A multicenter study from China
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Introduction The incidence of HL has increased among HIV positive patients. It is demonstrated 
to have more aggressive characteristics but similar outcome.

Methods We conducted a retrospective analysis of clinical data of newly diagnosed HL patients 
from 2013 to 2023 at four medical centers in China. 

Results HIV positive HL had more aggressive clinical features. HIV positive HL had decreased 
CD4 cell count, CD4/CD8, WBC, lymphocyte and neutrophils. The cohort with CD4 below 200, 
featured more decreased lymphocytes, decreased neutrophils, bulky disease and B symptoms. 
We showed the survival was similar in patients with and without HIV. However, decreased WBC, 
lymphocyte and neutrophils were closely associated with poor OS and PFS. Which were also the 
predictive of worse outcomes.

Conclusion The characteristics of HIV positive HL presented with more aggressive clinical 
features. Lower CD4 count in HIV-setting was associated with decreased immune cell. Moreover, 
decreased immune cell were closely associated with poor outcomes.
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Background Patients with human immunodeficiency virus (HIV) are more susceptible to liver 
cancer because of their compromised immune system. People with HIV have a fourfold higher risk 
of developing HCC compared to individuals who are not infected with HIV. In addition, HCC is one 
of the diseases with the lowest cancer survival rate among people with HIV. Almost all studies have 
shown that people with HIV have poorer survival rates for HCC compared to individuals who are 
HIV-negative1. The advent of combination antiretroviral therapy (cART) in 1996 made it possible 
to prevent the development of acquired immunodeficiency syndrome (AIDS) and greatly reduced 
the risk of AIDS-related cancers. Consequently, the life expectancy of HIV-infected subjects is 
greatly improved. Despite the favourable impact of cART on tumor immune surveillance, the 
incidence of HIV-infected HCC continues to increase. This has been confirmed by an association 
study focusing on HIV/AIDS and cancer registries in 14 regions of the United States. This dismal 
trend in the HIV-infected HCC-related mortality rate is primarily attributed to the prolonged survival 
of HIV-positive patients, allowing chronic liver disease to progress to its natural course. There is 
no specific prognostic model for HIV-infected hepatocellular carcinoma (HCC) patients.

Methods Clinical data of 85 patients with HIV-infected HCC was divided into a 7:3 ratio for training 
and internal validation sets, while the data of 23 patients with HIV-infected HCC was served as the 
external validation set. Data of 275 HIV-negative HCC patients was considered as external HIV-
negative validation set. Variables associated with overall survival (OS) in the training set were used 
to develop the HIV-infected HCC prognosis (HIHP) model. The model was tested in the internal 
and external validation sets. The predictive accuracy of the model was assessed with conventional 
HIV-negative HCC prognostic scoring systems.

Results In the training set, variables independently associated with OS in multivariable analysis 
were organ involvement and tumor number. Organ involvement is very common in the HIV-infected 
HCC population. Furthermore, compared to HIV-negative HCC patients, HIV-infected HCC has a 
higher incidence of organ involvement. It is well known that the number of intrahepatic tumors is 
also an important indicator in traditional staging, where a higher number of tumors corresponds to 
a later stage and worse prognosis. The HIHP model demonstrated a significant association with 
OS in the training set, with a median OS of 13 months for low risk, 7 months for medium risk, and 
3 months for high risk (p < 0.001). The HIHP model showed a significant association with OS, and
exhibited greater discriminative abilities compared to conventional HIV-negative HCC prognostic 
models both in the internal and external validation sets. In the external HIV-negative validation set, 
the HIHP model did not show better discrimination than conventional HIV-negative HCC scores.

Conclusion We have developed the first predictive model that accurately and objectively predicts 
the OS of HIV-infected HCC patients, which can be used in routine clinical practice for decision-



making. Our model can guide the monitoring of clinical prognosis in HIV-infected HCC liver cancer 
patients, thereby improving their survival rates. However, the model is not applicable to patients 
with HIV-negative HCC.
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This study aims to understand the CT manifestations of pulmonary Kaposi's 
Sarcoma(pKS) through dynamic observation to promote its diagnosis.

Retrospectively collected medical records and CT images of 93 AIDS-KS patients, 53 
of whom had pKS. Two senior physicians analyzed lung CT images which the first time diagnosis 
of pKS (53 cases) and reexamined after treatment (39 cases).

51 cases had cutaneous KS, 41 cases had digestive tract KS, 3 cases had lymph node KS. 
The CT findings of AIDS-associated pKS could be divided into I: bronchovascular thickening 
stage (6 cases); II: nodular stage (24 cases); III: confluent consolidation stage (23 cases). 
Complicated symptoms of pulmonary KS included lymph node enlargement, pleural and pericardial 
effusion, subcutaneous edema and bone destruction/metastasis.

When AIDS related KS affects the lungs, it often presents as systemic disseminated KS. CT 
images of pKS could be divided into three stages. Recognizing CT staging of pKS is of help to 
guide clinical diagnosis early and mastery of the disease course to achieve disease control.
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Initiating antiretroviral therapy within 2 weeks of anti-
Pneumocystis treatment does not increase mortality or 

AIDS-defining events in patients with HIV-associated 
moderate to severe Pneumocystis pneumonia: results of a 

prospective observational multicenter study
Yanming Zeng

Chongqing Public Health Medical Center

Background The mortality rate remains high among patients with coinfection 
with Pneumocystis pneumonia (PCP) and HIV. The timing for initiation of antiretroviral therapy 
(ART) after a diagnosis of moderate to severe PCP remains controversial, however. We therefore 
designed the present study to determine the optimal timing for ART initiation in AIDS-associated 
PCP (AIDS/PCP) patients.

Methods This was a multicenter, observational, prospective clinical trial. Eligible participants were 
recruited from 14 hospitals in mainland China, and assigned to an Early ART arm (initiation of 
ART 14 days after PCP diagnosis) and a Deferred ART arm (initiation of ART >14 days after PCP 
diagnosis). The primary outcomes were death and the incidence of AIDS-defining events at week 
48. The secondary outcomes were the changes in CD4+ T-cell counts from baseline values at
weeks 12, 24, and 48, the virological suppression rate at week 24 and week 48, the rate of
development of PCP-associated immune reconstitution inflammatory syndrome (PCP/IRIS), and
the rate of adverse events over 48 weeks.

Results The present study was performed using the data of 363 participants, with 169 participants 
in the Early ART arm, and 194 participants in the Deferred ART arm. Immunological and virological 
outcomes were found to be similar in both treatment arms. At week 48, there were no significant 
differences for the incidence of mortality (20 vs. 26, p=0.860), and AIDS-defining events (17 vs. 
26, p=0.412). Over 48 weeks, the rates of PCP/IRIS (2 vs. 3, p=1.000), adverse events (70 vs. 
72, p=0.465), and grade 3 or 4 adverse events (28 vs. 34, p=0.919) did not reach statistical 
significance. A significant difference observed between two study arms was that 11 participants 
(55.0%) in the early ART arm compared to 23 participants (88.5%) in the deferred ART arm 
(p=0.026) succumbed before ART had ever been started.

Conclusions Early ART initiation results in no increase in mortality, AIDS-defining events, IRIS, 
adverse events, and immunological or virological outcomes. These results support the early 
initiation of ART in patients with moderate to severe AIDS/PCP.
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Acquired immune deficiency syndrome (AIDS) related diffuse large B cell lymphoma (AR
DLBCL) is a rare disease with a high risk of mortality. There is no specific prognostic model for 
patients with AR DLBCL.

A total of 100 patients diagnosed with AR DLBCL were enrolled in our study. Clinical 
features and prognostic factors for overall survival (OS) and progression free survival (PFS) were 
evaluated by univariate and multivariate analyses. Central nervous system (CNS) involvement, 
opportunistic infection (OI) at lymphoma diagnosis, and elevated lactate dehydrogenase (LDH) 
were selected to construct the OS model; CNS involvement, OI at lymphoma diagnosis, elevated 
LDH, and over four chemotherapy cycles were selected to construct the PFS model.

The area under the curve and C index of GZMU OS and PFS models were 0.786/0.712; 
0.829/0.733, respectively. The models we constructed showed better risk stratification than 
International Prognostic Index (IPI), age adjusted IPI, and National Comprehensive Cancer 
Network IPI. Furthermore, in combined cohort, the Hosmer Lemeshow test showed that the 
models were good fits (OS: p = 0.8244; PFS: p = 0.9968) and the decision curve analysis 
demonstrated a significantly better net benefit.

The prognostic efficacy of the proposed models was validated independently and 
outperformed the currently available prognostic tools. These novel prognostic models will help to 
tackle a clinically relevant unmet need.
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Clinical diagnosis and treatment of HIVAIDS

HIV-Positive and HHV-8-Negative Primary Effusion 
Lymphoma Complicated with Coronary Heart Disease: A 

Case Report and literature review
wei zhang

Chongqing Public Health Medical Center

Objective This report describes a case of human immunodeficiency virus (HIV)-positive, human 
herpes virus-8 (HHV-8)-negative, and Epstein-Barr virus (EBV)-negative primary effusion 
lymphoma (PEL). 

Methods The diagnosis and treatment of a patient with acquired immune deficiency syndrome 
(AIDS) and PEL admitted to the Department of Infectious Diseases in Chongqing Public Health 
Medical Center in March 2022 were delineated, and the relevant literature was reviewed. 

Results A 71-year-old HIV-positive patient received lamivudine (3TC)+ tenofovir (TDF)+ efavirenz 
(EFV) antiretroviral therapy for 17 years. The primary clinical manifestation was a large pericardial 
and pleural effusion. It was pathologically confirmed to be HHV-8 and EBV-negative large B-cell 
lymphoma. The effusion fluid was effectively drained, and anti-HIV therapy and two cycles of R-
CDOP chemotherapy were administered. During the course of the disease, atrial fibrillation and 
coronary heart disease (CHD) was diagnosed. After six months of follow-up, no recurrence of 
symptoms was observed. 

Conclusion HHV8-positive and HHV8-negative PELs exhibited similar clinical characteristics In 
HIV-positive individuals. However, monitoring the underlying conditions of PEL causing excessive 
body fluid effusion and displaying different cellular morphologies and immunophenotypes is key to 
the correct diagnosis and effective management of PEL.



Clinical diagnosis and treatment of HIVAIDS

A case of HIV and HHV-8-positive Castleman disease
wei zhang

Chongqing Public Health Medical Center

Abstract Objective We report a case of multicenter Castleman disease (MCD) in which the patient 
was positive for HIV and HHV-8. 

Methods The diagnosis and treatment of one HIV patient with MCD admitted to the Department of 
Infectious Diseases of Chongqing Public Health Medical Center in September 2022 were sorted, 
and the relevant literature was reviewed. 

Results The patient was male and 65 years old. He was HIV positive for 11 years and had been 
receiving "AZT/3TC/NVP" antiviral treatment for a long time. The test was adjusted to Biktarvy® 
(bictegravir sodium, emtricitabine and tenofovir alafenamide fumarate tablets) in May 2022. The 
main symptoms of the patient were multiple superficial lymphadenopathies throughout the body 
and intermittent fever. Pathology of the lymph nodes confirmed that the patient was diagnosed with 
Castleman disease and was HHV-8 positive and had a plasma cell type. The regimen of "rituximab 
plus etoposide" was administered four times, and the patients were treated with anti-HIV therapy. 
The symptoms were alleviated, enlarged lymph nodes subsided, and no recurrence was observed 
during the 3-month follow-up. 

Conclusions The incidence of HHV-8-positive MCD among the HIV-positive population is 
relatively high, there is no standard treatment plan, and the treatment plan is not unified. A plan 
containing rituximab may be beneficial.



Clinical diagnosis and treatment of HIVAIDS

Intravascular large B-cell lymphoma primarily arising from 
lymph nodes: a case report

wei zhang
Chongqing Public Health Medical Center

Objective To report a case of acquired immune deficiency syndrome (AIDS)-related intravascular 
large B-cell lymphoma (IVLBCL) primarily arising from lymph nodes. 

Methods We collected the clinical data of the patient with AIDS-related IVLBCL who was admitted 
by the Infection Department of Chongqing Public Medical Center in September 2021 and also 
reviewed the relevant literature. 

Results A 52-year-old woman suffered from AIDS complicated with a one-year history of chronic 
hepatitis B and therefore received a long-term antiviral treatment of 3TC/TDF/EFV. This patient 
was admitted to our hospital with the complaints of "a mass in left groin, fever, and emaciation". 
The diagnosis of IVLBCL was confirmed after the complete inguinal lymph nodes were resected 
surgically for pathological examination. Finally, the patient realized complete remission after 
receiving effective antiretroviral therapy and 6 cycles of CHOP/R-CHOP chemotherapy. 

Conclusions IVLBCL is a rare subtype of diffuse large B-cell lymphoma, especially lesions only 
involving lymph nodes. The timely and accurate diagnosis of this disease is often difficult due to its 
atypical clinical manifestations. PET-CT and pathological biopsy may contribute to its diagnosis. 
Early diagnosis and timely treatment are essential for improving the outcomes of IVLBCL patients.
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Synergistic sulfonamides plus clindamycin as an 
alternative therapeutic regimen for HIV-associated 

Toxoplasma encephalitis: a randomized controlled trial
Yao Li,Yanming Zeng,Yaokai Chen,Yanqiu Lu

Chongqing Public Health Medical Center

Background The preferred therapeutic regimen for Toxoplasma encephalitis (TE) is a combination 
of pyrimethamine and sulfadiazine, and trimethoprim-sulfamethoxazole (TMP-SMX) plus 
azithromycin is the widespread alternative therapeutic regimen. The synergistic sulfonamides 
tablet contains TMP, sulfadiazine, and SMX and hypothetically could be used for TE treatment. 
This study aimed to compare the efficacy and safety of synergistic sulfonamides plus clindamycin 
(regimen B) with TMP-SMX plus azithromycin (regimen A) for the treatment of human 
immunodeficiency virus (HIV) associated TE. 

Methods This was an open-labeled, multi-center randomized controlled trial recruited from 11 
centers. Each recruited patient was randomly assigned to receive regimen A or regimen B for at 
least 6 weeks. The overall response was evaluated by assessment of the clinical response of TE-
associated clinical features and the radiological response of TE-associated radiological findings. 
The overall response rate, clinical response rate, radiological response rate, and adverse events 
were assessed at 2, 6, and 12 weeks. Death events were compared between the two regimens at 
6, 12, and 24 weeks. 

Results A total of 91 acquired immunodeficiency syndrome (AIDS)/TE patients were included in 
the final analysis (44 in regimen A vs. 47 in regimen B). The overall response rate, which refers to 
the combined clinical and radiological response, was 18.2% (8/44) for regimen A and 21.3% (10/47) 
for regimen B at week 6. The results of clinical response showed that, in comparison with regimen 
A, regimen B may perform better with regards to its effect on the relief of clinical manifestations 
(50.0% [22/44] vs. 70.2% [33/47], P = 0.049). However, no significant differences in radiological 
response, mortality events, and adverse events were found between the two regimens at week 6. 

Conclusions Synergistic sulfonamides plus clindamycin, as a novel treatment regimen, showed 
no significantly different efficacy and comparable safety in comparison with the TMP-SMX plus 
azithromycin regimen. In addition, the regimen containing synergistic sulfonamides may exhibit 
advantages in terms of clinical symptom alleviation.
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Optimal Timing of Antiretroviral Therapy Initiation in 
Acquired Immunodeficiency Syndrome–Associated 

Toxoplasmic Encephalitis: A Prospective Observational 
Multicenter Study in China

Yao Li,Haidong Jiang,Yanqiu Lu,Yaokai Chen
Chongqing Public Health Medical Center

Background Toxoplasmic encephalitis (TE) is the most frequent cause of expansive brain lesions 
among patients with acquired immunodeficiency syndrome (AIDS). However, the optimal timing of 
antiretroviral therapy (ART) initiation in these patients remains controversial. 

Methods This multicenter prospective observational study included 87 patients recruited from 11 
research centers in China (from March 2019 to December 2022). Of the patients, 38 were assigned 
to the early ART group (initiating ART within 2 weeks after anti-Toxoplasma treatment initiation), 
and the remaining 49 patients received deferred ART (initiating ART at least 2 weeks after anti-
Toxoplasma treatment initiation). The main outcomes included mortality and emergence of immune 
reconstitution inflammatory syndrome (IRIS). Human immunodeficiency virus (HIV) 1 viral load and 
CD4+ T-cell counts at weeks 24 and 48 were observed. 

Results The number of deaths (1 vs. 5, P = 0.225) and incidence of IRIS (2.6% vs. 0, P = 0.437) 
were not significantly different between the two study groups at week 48. Early ART initiation did 
not contribute significantly to HIV-1 viral load control (<50 copies/ mL, n = 8 vs. n = 3 at week 24, 
P = 0.142; n = 7 vs. n = 7 at week 48, P = 1.000). The median CD4+ T-cell counts between the two 
groups were not significantly different, either at week 24 (155 vs. 91 cells/mm3 , P = 0.837) or at 
week 48 (181 vs. 146 cells/mm3 , P = 0.219). 

Conclusions In patients with acquired immunodeficiency syndrome/toxoplasmic encephalitis 
(AIDS/TE), early ART initiation was not significantly different from deferred ART initiation in terms 
of incidence of mortality, IRIS, and HIV virological and immunological outcomes.
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Tolerability and effectiveness of albuvirtide combined
with dolutegravir for hospitalized people living with 

HIV/AIDS
Huanxia Liu,Shenghua He

public health clinical center of Chengdu

Objective Treatment options for hospitalized people living with HIV/AIDS (PLWHA) with 
opportunistic infections and comorbidities are limited in China.  

Methods Albuvirtide (ABT), a new peptide drug, is a long-acting HIV fusion inhibitor with limited 
drug-drug interactions and fast  onset time. This single-center, retrospective cohort study 
investigated the effectiveness and safety of ABT plus dolutegravir (DTG)  therapy in a real-world 
setting. We performed a chart review on the electronic patient records for hospitalized PLWHA 
using  ABT plus DTG between April and December 2020. The clinical outcomes were 
retrospectively analyzed. Among 151 PLWHA  (mean age 47.6±15.9 years), 140 (93%) had at 
least 1 episode of bacterial and/or fungal infections and 64 (42%) had other  comorbidities 
including syphilis, hepatitis B, and/or hypertension. ABT plus DTG was given to 87 treatment-naïve 
(TN) and 64  treatment-experienced (TE) PLWHA. Regardless of treatment history, mean HIV-1
RNA levels significantly decreased from 4.32  log10copies/mL to 2.24 log10copies/mL, 2.10 
log10copies/mL and 1.89 log10copies/mL after 2, 4 and 8 weeks of treatment,  respectively (P 
< .0001). Compared with baseline mean CD4 + T-cell counts of 122.72 cells/ L, it increased to 
207.87 cells/ L (P = .0067) and 218.69 cells/ L (P = .0812) after 4 and 8 weeks of treatment. 

Results Except for limited laboratory abnormalities such  as hyperuricemia, increased creatinine 
level, and hyperglycemia observed after treatment, no other clinical adverse events 
were  considered related to ABT plus DTG.

Conclusions Data suggests that ABT plus DTG is safe and effective for critically-ill hospitalized 
PLWHA.  In view of the rapid viral load suppression and restoration of CD4 + count within 8 weeks 
of treatment, its clinical application  warrants further investigation.
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Drug Resistance Profile Among HIV-1 Infections  
Experiencing ART with Low-Level Viral Load in

Guangdong China During 2011–2022:A Retrospective
Study

Xuemei Ling
Guangzhou Eighth People’s Hospital

Background Antiretroviral therapy (ART) efficiently reduces the morbidities and mortalities caused 
by HIV-1 infection and prevents 
the HIV epidemic. However, virologic failure (VF) occurs in some patients receiving ART 
experience, especially increases in those 
patients with intermittent or persistent low-level viremia (LLV). The presence of drug resistance 
mutations (DRMs) in LLV was 
a strong predictor of subsequent VF. The data on drug resistance (DR) or DRMs for HIV-1
infections at low-level viral load (LLVL) 
are limited in China. 

Objective To monitor the prevalence of HIV-1 drug resistance and to evaluate the risk factors 
associated with drug resistance in 
LLVL HIV-1 infections during ART in Guangdong, China. 

Methods Plasma samples with LLVL during ART in Guangdong Province between Jan 2011 and 
Dec 2022 were subjected to 
a modified reverse-transcription PCR with a pre-step of virus concentration by ultracentrifugation 
before extraction and the Sanger 
sequencing. Then, the genotypic resistance test was performed and DR was analyzed by the 
Stanford HIVDB program. Finally, DR_x0002_associated factors were identified by logistic 
regression analysis.

Results We found that CRF01_AE (53.57%) and CRF07_BC (25.07%) were the dominant HIV-1
genotypes in LLVL in Guangdong 
between 2011 and 2022 but that the percentage of CRF01_AE showed a trend of decrease over
time. M46 (1.49%), M184 (30.91%), 
and K103 (21.46%) were the dominant PI-, NRTI-, and NNRTI-associated mutations, 
respectively. The total DR rate was 47.06%. 
Specifically, PI (3.71%) showed a significantly lower DR rate than NNRTI (40.74%) and NRTI 
(34.14%). Duration of ART, initial 
ART regimen, ethnicity, and WHO clinical stages were associated with DR. 

Conclusion The drug resistance rate among the LLVL during ART in Guangdong, China is high. 
The risk factors associated with HIV drug resistance should be seriously considered for better 
control.
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Transverse comparison of clinical characteristics and 
prognostic factors in HIV infected patients with

Cytomegalovirus encephalitis in Guangdong, China
yu meng,yueping li,huihua Zhang,li linghua

Guangzhou Eighth People's Hospital, Guangzhou Medical University

Background Cytomegalovirus encephalitis (CME) is one of the serious  opportunistic 
complications in human immunodeficiency virus (HIV)  infected patients, characterized by a rapid 
onset, poor prognosis and high  mortality. Until now, there have been limited comprehensive 
research on  the clinical and prognostic characteristics of HIV/CME patients reported in China.

Methods We conducted a retrospective enrollment of 43 patients  diagnosed with CME among 
individuals infected with HIV from 2015 to 2023 in Guangzhou eighth people’s hospital. Among 
them, 27 patients  experienced favorable prognosis and 16 patients experienced 
unfavorable  prognosis (which includes death, ineffectiveness of treatment, or  aggravated 
condition) as determined by clinical diagnosis. Statistics of  clinical symptoms and laboratory 
examinations between two groups were  analyzed. Multivariate analysis and nomogram were 
developed using  statistical variables.

Results HIV/CME patients with unfavorable prognosis represented more consciousness disorder 
and nuchal rigidity than those with favorable prognosis. There were no identifiable differences 
between the two groups in terms of clinical characteristics such as hemiparalysis, 
meningeal irritation, cerebrospinal fluid (CSF) pressure, and other relevant factors. In the CSF, 
the level of chloride (Cl) was obviously higher in HIV/CME patients with favorable prognosis, while 
the Cytomegalovirus (CMV)- DNA showed the opposite trend. A multivariate analysis of fever, 
nuchal rigidity, consciousness disorder, and CSF CMV-DNA can be used to predict prognosis in 
HIV/CME patients, with C-index of 0.83 (95% CI: 0.64-1.00). The log CSF CMV-DNA copies/mL 
emerged as an independent risk factor for prognosis. High CSF CMV-DNA (  300,000 copies/mL) 
indicated unfavorable prognosis.   

Conclusion HIV/CME patients with unfavorable prognosis usually showed obvious signs and 
symptoms of central nervous system infection,  lower CSF Cl level, and higher CSF CMV-DNA 
compared to favorable  prognosis patients. Recognizing these indicators early and 
administering  timely antivirus therapy before the disease progresses to CME are of great  value 
in improving the survival rate of patients.
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Impacts of ainuovirine-based and efavirenz-based 
antiretroviral therapies on the lipid profile of HIV/AIDS 

patients in southern China: a real-world study
Zhong Chen

The Second Xiangya Hospital, Central South University

Background The newly approved third-generation oral anti-HIV-1 drug, ainuovirine (ANV), was 
used in combination with nucleoside reverse transcriptase inhibitors (NRTIs) in our study, and its 
effects on the lipid profile of antiretroviral-experienced HIV/AIDS patients are unclear.

Objectives This study aimed to examine the effects of antiretroviral agents on the lipid profile in 
patients with HIV/AIDS.

Methods We conducted a real-world prospective study involving treatment-naive and treatment-
experienced adult participants living with HIV-1 infection provided with ANV- or efavirenz (EFV)-
based regimens. The primary endpoint was the proportion of participants with an HIV-1 RNA level 
of <50 copies/mL at week 24 of treatment. Secondary endpoints included the change from baseline 
in CD4+ T-cell count and lipid profile.

Results A total of 60 treatment-naive and 47 treatment-experienced participants received an ANV-
based regimen, while 88 treatment-naive and 47 treatment-experienced participants receiving an 
EFV-based regimen were, respectively, matched as controls. At week 24 following treatment, the 
proportion of participants with an HIV-1 RNA level of <50 copies/mL and the mean changes of 
CD4+ T-cell counts from baseline were significantly higher in naive-ANV group than those in naive-
EFV group (p < 0.01). Compared with the EFV group, both naive and experienced ANV groups 
exhibited a favorable lipid profile, including constant changes in total cholesterol and triglycerides, 
a significant decrease in LDL-cholesterol (p < 0.0001), and a dramatic increase in HDL-cholesterol 
(p < 0.001).

Conclusion The efficacy of ANV was non-inferior to EFV when combined with two NRTIs. Patients 
receiving ANV-based regimens had a decreased prevalence of dyslipidemia.
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<0.01 HCY HbA1c
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Clinical diagnosis and treatment of HIVAIDS

Microbiomes detected by cerebrospinal fluid metagenomic 
next-generation sequencing among HIV-infected and 

uninfected patients with suspected central nervous system 
infection

Zhong Chen1,shi zou2,Yuting Tan2

1. The First Hospital of Changsha
2. Department of Infectious Diseases, Zhongnan Hospital of Wuhan University, Wuhan, China

Background Opportunistic infections in central nervous system (CNS) bring serious threats to 
PLWH. Early etiological diagnosis and targeted treatment are crucial but difficult. Metagenomic 
next-generation sequencing (mNGS) has significant advantages over traditional detection methods. 
However, comparison of cerebrospinal fluid (CSF) microbiomes profile between HIV-infected and 
HIV-uninfected patients with suspected CNS infections by mNGS test hasn’t been adequately 
described.

Methods A retrospective cohort study was conducted in the first hospital of Changsha between 
January 2019 and June 2022 to investigate the microbiomes detected by mNGS test for CSF 
among HIV-infected and uninfected patients with suspected CNS infections. The pathogens 
causing CNS infections were concurrently identified by mNGS and traditional detection methods. 
The spectrum of pathogens identified were compared between the two groups.

Results Overall, 173 patients (140 PLWH and 33 HIV-uninfected patients) were enrolled in our 
study. Total 106 (75.7%) PLWH and 16 (48.5%) HIV-uninfected patients tested positive by mNGS 
(p=0.002). Among enrolled patients, 71 (50.7%) and 5 (15.2%) patients tested positive for two or 
more pathogens in PLWH and HIV-uninfected group respectively (p<0.001). Compared with HIV-
uninfected patients, the proportions of fungus (20.7% vs. 3.0%, p=0.016) and DNA virus (59.3% 
vs. 21.2%, p<0.001) were significantly higher in PLWH. Epstein-Barr virus (EBV) (33.6%) was the 
most common identified potential pathogens in CSF of PLWH by mNGS, followed by 
Cytomegalovirus (CMV) (20.7%) and Torque teno virus (TTV) (13.8%). The top three causative 
pathogens identified in HIV-uninfected patients were Streptococcus (18.2%), EBV (12.1%) and 
Mycobacterium tuberculosis (MTB) (9.1%). The detection rate of pathogens by mNGS in PLWH 
was significantly higher than that by conventional methods (93.8% vs. 15.0%, <0.001).

Conclusion Differences of CSF microbiomes profile exist between PLWH and HIV-uninfected 
patients with suspected CNS infection. mNGS is a powerful tool in diagnosing CNS infection among 
PWLH, especially for the mixed infections.
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Clinical diagnosis and treatment of HIVAIDS

Refractory Osteomyelitis Caused by Mycobacterium 
aubagnense and Its L-Form: Case Report and Review of 

the Literature
Jianghao Cheng

Hangzhou Xixi Hospital Affiliated to Zhejiang Chinese Medical University

Purpose To report a rare case of tibial osteomyelitis caused by Mycobacterium aubagnense and 
its L-form, to systematically review non-tuberculous mycobacteria (NTM) infections of the bones, 
and to summarize the medication guidelines for infections with NTM and its L-forms.

Methods Case report and literature review.

Results We report a 31-year-old HIV-positive man who developed osteomyelitis caused by M. 
aubagnense and its L-form. Culture, electron microscopy, polymerase chain reaction assay, and a 
reversion test confirmed the existence of M. aubagnense. The patient was treated with surgical 
debridement and a combination of systemic antibiotics and continued to take antiretroviral 
treatment. Some clinical improvement was noted shortly after the initiation of this treatment. 
Resolution of osteomyelitis was achieved after 10 months. We also systematically reviewed cases 
of NTM osteomyelitis in the PubMed database and compared antibiotic sensitivity between L-forms 
and their prototype bacteria. We have summarized the treatment regimens for infections of the 
bone and bone marrow caused by NTM and their L-forms.

Conclusion We have reported the first case of refractory osteomyelitis caused by M. aubagnense 
and its L-form in a patient with immune deficiency, reviewed the literature on NTM osteomyelitis, 
and compared the antibiotic sensitivity of L-forms and their prototype bacteria.
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Clinical diagnosis and treatment of HIVAIDS

Inflammatory myofibroblastic tumor and mycobacterium 
avium infection in an AIDS patient

Yuan Liu,Chen Chen,Cong Cheng
The Second Hospital of Nanjing, Nanjing University of Chinese Medicine,

Background Inflammatory myofibroblastic tumor (IMT) is a rare disease, most often found in 
younger individuals, and frequently located in the lungs of the general population. Here, we report 
a unique case of abdominal IMT combined with Mycobacterium avium in a patient with HIV infection 
who had undergone treatment, believed to be the first of its kind worldwide.

Case Presentation A 49-year-old man with HIV and Mycobacterium avium infection was 
diagnosed with abdominal IMT. The patient had been receiving regular highly active antiretroviral 
therapy for 6 years, with a baseline of 14 CD4+T lymphocytes and 4.75E+ 04 copies/ml HIV-RNA.
He had experienced abdominal pain 5 years ago, and Mycobacterium avium was detected in his 
feces. He then began anti-mycobacterial treatment but discontinued it 1.5 years later, after which 
Mycobacteria persisted. Two years ago, an abdominal mass was discovered. The patient 
underwent needle biopsies twice, which confirmed Mycobacterial infection; he restarted anti-
mycobacterial treatment, which proved ineffective. The mass progressively enlarged, necessitating 
surgical resection. Histopathological examination confirmed the diagnosis of IMT. The patient is 
currently undergoing chemotherapy.

Conclusion The differential diagnosis of IMT can be challenging, and tumor biopsy is an essential 
diagnostic tool. Surgical excision is the primary treatment for abdominal IMT. When complete 
resection is technically difficult, partial resection can be considered to reduce tumor burden. Active 
treatment of the underlying condition is essential. This patient's treatment is ongoing and further 
cases are needed to accumulate experience.
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Clinical diagnosis and treatment of HIVAIDS 

Revolutionizing Infection Risk Scoring: An Ensemble 
“From Weak to Strong” Deduction Strategy and Enhanced

Point-of-Care Testing Tools
Feifei Su

Wenzhou Central Hospital

The COVID-19 pandemic exacerbates challenges faced by human immunodefi- ciency virus 
patients, who are at heightened risk for infection due to compromised immune systems. This 
study aims to develop a reliable, home-based point-of-care testing (POCT) tool for early 
screening of acquired immunodeficiency syndrome
(AIDS) coinfected with Talaromyces marneffei infection. Employing a “From weak to strong”
deduction strategy for feature selection, data from 464 AIDS patients across four cohorts 
between February 5th, 2014, and January 8th, 2022, are analyzed. The top three features 
consistently observed are D-dimer, cluster of differentiation 4þ, and aspartate transaminase. 
Based on these features, the simplest risk-scoring model is constructed, with the area under
the receiver operating characteristic curve values of 0.91, 0.80, and 0.69 in the hold-out cohort, 
external cohort 1, and external cohort 2, respectively. This “From weak to strong” deduction
strategy identifies advantageous clinical features, enabling the development of simplified 
clinical risk scores with multiple biomarkers. To facilitate practical implementation, enhanced
POCT tools are introduced, specifically a strip with segmented testing capabilities that
demonstrates sensitivity and strong correlation with clinical scoring models. Furthermore, an
open-access website and a free Android mobile app are created to support community 
utilization. The findings underscore the effectiveness of the innovative deduction strategy and 
enhanced test strips, which enable bedside measurements without laboratory dependency.
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Clinical diagnosis and treatment of HIVAIDS

Effect of Fluconazole on the Pharmacokinetics of 
Ainuovirine in Healthy Adult Subjects

Jianfei Huang,Kaipeng Huang,Linghua Li
Guangzhou Medical Research Institute of Infectious Diseases, Guangzhou Eighth People’s Hospital, Guangzhou 

Medical University, Guangzhou

Background Ainuovirine (ACC007), is a newly developed next-generation non-nucleoside 
reversetranscriptase inhibitor (NNRTI) for used in combination therapy for treatment-naïve 
humanimmunodeficiency virus type 1 (HIV-1) positive adults in China. The aim of this phase 1
studywas to assess the drug-drug interactions and safety of ainuovirine when coadministered 
withfluconazole, a strong CYP2C19 inhibitor and moderate CYP2C9 and CYP3A inhibitor, in 
healthyadult subjects.

Methods This was a single-center, open-label, parallel-group, sequential design, two-period study 
inhealthy subjects (aged 20–45 years). 18 healthy subjects were randomly allocated into twogroups. 
In group A, 18 healthy subjects received oral ainuovirine (150 mg single dose) once dailyin Period 
1 (Days 1–7), followed by coadministration with oral fluconazole (200 mg single dose)once daily in 
Period 2 (Days 8–16). In group B, 18 healthy subjects received oral fluconazole (200mg single 
dose) once daily in Period 1 (Days 1–7), followed by coadministration with receivedoral ainuovirine 
(150 mg single dose) once daily in Period 2 (Days 8–16). Blood samples werecollected before and 
after dosing.

Results All subjects (N = 36) completed the study. In group A, when coadministered with 
fluconazole,geometric means of ainuovirine pharmacokinetics parameters Cmax,ss, AUC0-24,ss 
increased by233.0% and 349.6% respectively, vs ainuovirine alone, whereas the median Tmax,ss 
wasunaffected. In group B, there were no apparent effects of ainuovirine on Cmax,ss, AUC0-
24,ssand Tmax,ss for fluconazole. Possible treatment-related adverse events (AEs) assessed 
byinvestigators were fewer in Group A (83.3%) versus Group B (94.4%), no death or grade 
3serious AE was reported.

Conclusion Coadministration of ainuovirine with fluconazole significantly increased ainuovirine 
systemicexposure, whereas ainuovirine did not appear to affect the exposure of fluconazole. 
Appropriateainuovirine dose reductions are warranted when used concomitantly with fluconazole.
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Epidemiology, surveillance and evaluation

Peer-Led Community-Based Support Services and HIV 
Treatment Outcomes Among People Living With HIV in 

Wuxi, China: Propensity Score–Matched Analysis of 
Surveillance Data From 2006 to 2021

Xiaojun Meng1,Hanlu Yin1,Wenjuan Ma1,Jing Gu1,Zhen Lu2,Thomas Fitzpatrick3,Huachun Zou2

1. The Affiliated Wuxi Center for Disease Control and Prevention of Nanjing Medical University, Wuxi Center for
Disease Control and Prevention

2. School of Public Health (Shenzhen), Sun Yat-sen University
3. Division of Allergy and Infectious Diseases, University of Washington

Background Community-based organizations deliver peer-led support services to people living 
with HIV. Systematic reviews have found that peer-led community-based support services can 
improve HIV treatment outcomes; however, few studies have been implemented to evaluate its 
impact on mortality using long-term follow-up data.
Objective: We aimed to evaluate the associations between the receipt of peer-led community-
based support services and HIV treatment outcomes and survival among people living with HIV 
in Wuxi, China.

Methods We performed a propensity score–matched retrospective cohort study using data 
collected from the Chinese National HIV/AIDS Comprehensive Information Management System 
for people living with HIV in Wuxi, China, between 2006 and 2021. People living with HIV who 
received adjunctive peer-led community-based support for at least 6 months from a local 
community-based organization (exposure group) were matched to people living with HIV who only 
received routine clinic-based HIV care (control group). We compared the differences in HIV 
treatment outcomes and survival between these 2 groups using Kaplan-Meier curves. We used 
competing risk and Cox proportional hazards models to assess correlates of AIDS-related mortality 
(ARM) and all-cause mortality. We reported adjusted sub-distribution hazard ratio and adjusted 
hazard ratio with 95% CIs.

Results A total of 860 people living with HIV were included (430 in the exposure group and 430 in 
the control group). The exposure group was more likely to adhere to antiretroviral therapy (ART; 
396/430, 92.1% vs 360/430, 83.7%; P<.001), remain retained in care 12 months after ART initiation 
(402/430, 93.5% vs 327/430, 76.1%; P<.001), and achieve viral suppression 9 to 24 months after 
ART initiation (357/381, 93.7% vs 217/243, 89.3%; P=.048) than the control group. The exposure 
group had significantly lower ARM (1.8 vs 7.0 per 1000 person-years; P=.01) and all-cause 
mortality (2.3 vs 9.3 per 1000 person-years;
P=.002) and significantly higher cumulative survival rates (P=.003). The exposure group had a 
72% reduction in ARM (adjusted subdistribution hazard ratio 0.28, 95% CI 0.09-0.95) and a 70% 
reduction in all-cause mortality (adjusted hazard ratio 0.30, 95% CI 0.11-0.82). The 
nonrandomized retrospective nature of our analysis prevents us from determining whether peer-
led community-based support caused the observed differences in HIV treatment outcomes and 
survival between the exposure and control groups.

Conclusions The receipt of peer-led community-based support services correlated with 
significantly improved HIV treatment outcomes and survival among people living with HIV in a 
middle-income country in Asia. The 15-year follow-up period in this study allowed us to identify 
associations with survival not previously reported in the literature. Future interventional trials are 
needed to confirm these findings.
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Combining CD4 count, CD8 count and CD4/CD8 ratio to 
predict risk of mortality among HIV-positive adults after 

therapy: a group-based multi-trajectory analysis
Jing Ma1,3,Guoyong Wang2,3,Xiaoyan Zhu2,3,Ling Li2,3,Lin Wang2,3,Lianzheng Hao2,3,Lijie Gao1,3,Wei Ma1,3,

Na Zhang2,3

1. Shandong University
2. Institute for Acquired Immunodeficiency Syndrome (AIDS) Control and Prevention, Shandong Center for

Disease Control and Prevention, Jinan, Shandong, China
3. Institute of Preventive Medicine, Shandong University, Jinan, Shandong, China

Introduction Antiretroviral therapy (ART) can substantially suppress HIV viral replication, promote 
immune reconstitution, and reduce the incidence of opportunistic diseases and mortality. However, 
prior studies have found heterogeneity in the patterns of immune recovery among HIV-infected 
individuals receiving ART. Previous research often relied on single indicators such as CD4+ T 
lymphocyte (CD4) count or CD4/CD8 ratio to assess immune recovery trajectories. However, 
relying solely on a single indicator to evaluate immune function may lead to inaccurate results. As 
CD4 count, CD8 count, and CD4/CD8 ratio are interconnected, making it difficult to gauge the 
impact of a single indicator. Therefore, establishing a trajectory model that incorporates multiple 
immune markers (CD4, CD8, CD4/CD8) is crucial for characterizing the true pattern of immune 
recovery in HIV-infected individuals.

Methods This study employed a retrospective cohort design using data from the National Free 
Antiretroviral Treatment Program database, including adult HIV-infected individuals in Shandong 
Province who initiated ART between 2004 and 2020. Data on CD4 count, CD8 count, and 
CD4/CD8 measurements (at least three times) were collected for up to 96 months of follow-up after 
ART initiation. We utilized a group-based multi-trajectory model to identify latent subgroups. 
Subsequently, we investigated the characteristics associated with trajectory groups, especially sex 
and age. Cox model and Kaplan-Meier survival curve were employed to assess differences in all-
cause, AIDS-related and non-AIDS related mortality between trajectory groups. Sensitivity analysis 
stratified by patients with or without viral load suppression to test the robustness of trajectory 
subgroup allocation.

Results A total of 14,718 patients were included in this study, with a median follow-up time of 55 
months. Immune recovery trajectories were categorized into four subgroups: group 1 (32.5%, low 
CD4 count with CD4/CD8 inversion), group 2 (25.9%, high CD8 count with CD4/CD8 inversion), 
group 3 (27.2%, slow increase in CD4 with CD4/CD8 inversion), and group 4 (14.4%, rapid 
increase in CD4 with normal CD4/CD8). Comparison of patient characteristics across different 
trajectory subgroups revealed that older, married, patients with lower educational level, and those 
with baseline CD4<200 cells/mm3 were more likely to belong to group 1. Conversely, younger 
patients (15-29 years old), unmarried, patients with higher educational level, and those engaging 
in homosexual behavior were more likely to belong to group 2. The immune recovery rate was 
slower in males than in females, and slower in elders than in youngers. Survival analysis showed 
that (group 2 as the reference), after adjusting for confounding factors, patients in group 1 (adjusted 
hazard ratio [aHR]=3.28; 95% CI 2.33-4.60) and group 3 (aHR=1.56; 95% CI 1.09-2.24) had an 
increased risk of all-cause mortality. Additionally, patients in group 1 (aHR=2.17) and group 3 
(aHR=1.58) had a higher risk of non-AIDS-related mortality, while patients in group 1 (aHR=5.92) 
had a significantly increased risk of AIDS-related mortality. Sensitivity analysis demonstrated that 
even among patients with failed viral load suppression, the allocation of immune recovery trajectory 
subgroups remained relatively robust.



Conclusion Longitudinal analysis of comprehensive CD4 count, CD8 count, and CD4/CD8 
dynamics delineated immune recovery patterns into four subgroups. The immune recovery rate 
was slower in males than in females, and slower in elders than in youngers . Immune recovery
trajectory is a key predictive factor for mortality risk. Therefore, longitudinal trajectory analysis 
integrating multiple immune indicators can be used to identify vulnerable populations and 
implement targeted interventions.



HIV

1 1 2 1 1 1 1 1 1 3 4
5 6 7

1.
2.
3.
4.

5.
6.

7.

50 HIV
50

HIV

2021 9 2022 7
HIV

FRAIL-5 Natsal-SF
Logistic Natsal-SF

239 HIV [ 40 199 57.6±7.2
] 66.1% 62.8% 70.3%

89.5% 53 22.2% 37.7%
50.9% vs. 33.9%

P=0.036 27.2% 70.3%
49 aOR 3.03 95% CI

1.22~7.53

HIV
HIV HIV



CROPrEP MSM HAV
HCV

110001

PrEP MSM PrEP
MSM HAV HCV
HAV HCV

“ Truvada HIV
” CROPrEP 1 3 6 9 12 CROPrEP

1 12 ELISA
HAV-IgM -HCV HAV HCV logistic

HAV

1. HAV 2.62%[95% CI =1.79%~3.46%] HAV
2.67% 95%CI=1.66%~3.69% HAV 2.51% 95%CI=1.05%

~3.98% HAV ²=0.510 P=0.859 logistic
3 [ aOR =2.46 95%CI=1.01-5.98]

MSM HAV
HAV 10 HAV 0.71/100 95%CI=0.46~1.76/100

6 0.65/100 95%CI=0.24~1.42/100 4
0.82/100 95%CI=0.22~2.10/100 HAV

2. HCV 0.21% 95%CI=0.04%~0.62% HCV
0.21% 95%CI=0.02%~0.74% HCV 0.23% 95%CI=0.01%~1.27%

HCV ²=0.673
HCV 3 HCV 0.21/100 95%CI=0.04~0.61/100

3 0.32/100 95%CI=0.07~0.93/100
HCV 0.00/100 95%CI=0.00~0.74/100
HCV

PrEP MSM HAV HCV PrEP MSM
PrEP MSM HAV HCV



Epidemiology, surveillance and evaluation 

A Case of Acute HIV-1 and Monkeypox Coinfection After 
Condomless Insertive Anal Sex in the Previous 69 Days —

Beijing Municipality, China, August–October, 2023
Lin Jia

Department of Infectious Diseases, Beijing You An Hospital, Capital Medical University

The prevalence of monkeypox (mpox) infections is primarily observed among young
men who engage in sexual activities with other men, and there is a possibility of 
sexual transmission. Co-occurring sexually transmitted infections have also been documented. 
In this report, we present a case of a patient in China who was simultaneously diagnosed
with mpox, and acute human immunodeficiency virus (HIV) infection. The patient exhibited
symptoms of fever and widespread papules on the trunk, face, and genital area. It is crucial 
for health agencies to prioritize HIV testing when mpox is suspected or diagnosed in
individuals with recent engagement in high-risk sexual behavior.
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Sexual behavior patterns and HIV/STDs risk: Cluster 
analysis of social and high-risk sexual behavior factors in 

FSWs population
Ruchen Zhang

Youjiang Medical university for Nationalities

Objective To understand the sexual behavior characteristics of FSWs and apply Two-step cluster 
analysis to analyze the clustering patterns of behavioral and sociological demographic factors in 
sentinel monitoring data collected from female sex works (FSWs). To study the associations 
between sociodemographic, behavioral and activity site variables of FSWs in different clusters and 
HIV/STDs infection, and analyze the effects of their internal stratified aggregation on HIV/STDs 
infection in FSWs and field data collection, It provides theoretical basis for further improvement of 
intervention measures and more scientific and accurate on-site monitoring.

Methods The FSWs surveillance data of 10 counties in Baise City, Guangxi Zhuang Autonomous 
Region in 2018 were derived, and seven monitoring data variables including serology, demography, 
activity places, individual mobility, disease prevention knowledge, high-risk behaviors, and 
receiving intervention services were analyzed. SPSS26.0 two-step cluster analysis was applied to 
sociodemographic characteristics and high-risk sexual behavior characteristics, and univariate 2 
test and multiple logistic regression were used to analyze the association of FSWs hierarchical 
clustering pattern with high-risk sexual behavior and HIV/STDs infection.

Results 1532 FSWs were included in this study. The infection rate of syphilis and HIV was 7.4% 
(114/1532) and 1.76% (27/1532). The TSC results of 7 variable indicators divided FSWs into two 
categories, and the results of single factor analysis showed that Two types of FSWs in the social 
demographics and the "previous activity location", "local activity time", "AIDS prevention knowledge 
awareness rate", "the last year diagnosed with other sexually transmitted diseases", "the last month 
of sex trade insist on the use of condoms", "the last year to receive publicity and condom 
distribution", "the last year from friends to obtain AIDS prevention knowledge more than once" and 
other variables The differences were statistically significant (P<0.05). Multivariate logistic 
regression analysis showed that the risk of HIV infection in cluster 1 was 8.279 (95%CI: 1.930-
35.510) times that in cluster 2, and the risk of present syphilis infection in cluster 1 was 20.217 
(95%CI: 7.361-55.527) times that in cluster 2.

Conclusion TSC classified FSWs into two categories, and the two FSWs cluster clustering 
patterns were associated with HIV/STDs infection. Cluster 1 with high primary screening positive 
rate of syphilis, older average age, Zhuang ethnic group, urban residence, married, and low 
education level had higher risk of HIV and current syphilis infection, and it was necessary to 
strengthen monitoring and intervention of vulnerable FSWs clusters. Effective comprehensive 
prevention interventions are needed to reduce its further spread to the general population.
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Global, regional, and national HIV/AIDS disease burden 
levels and trends in 1990–2019: A Systematic Analysis for 

the Global Burden of Disease 2019 Study
Xuebin Tian1,2,Jingjing Chen3,Nanping Wu1,2

1. State Key Laboratory for Diagnosis and Treatment of Infectious Diseases, National Clinical Research Center
for Infectious Diseases, National Medical Center for Infectious Diseases, Collaborative Innovation Center for
Diagnosis and Treatment of Infectious Diseases, The First Affiliated Hospital, Zhejiang University School of

Medicine, Hangzhou, Zhejiang, China
2. School of Laboratory Medicine and Life Sciences, Wenzhou Medical University, Wenzhou, Zhejiang Province,

China
3. Shandong Second Provincial General Hospital

Since the first HIV/AIDS case appeared in 1980s, HIV/AIDS has been the focus of international 
attention. As a major public health problem, there are epidemiological uncertainties about the 
future of HIV/AIDS. It is important to monitor the global statistics of HIV/AIDS prevalence, deaths, 
disability adjusted life years (DALYs), and risk factors for adequate prevention and control. We 
used the Global Burden of Disease Study 2019 database to analyze the burden of HIV/AIDS in 
1990–2019. By extracting global, regional, and national data on HIV/AIDS prevalence, deaths, 
and DALYs, we described the distribution by age and sex, explored the risk factors, and analyzed 
the trends in HIV/AIDS. In 2019, there were 36.85 million HIV/AIDS cases (95% UI: 35.15–38.86
million), 863.84 thousand deaths (95% UI: 78.61–99.60 thousand), and 47.63 million (95% UI: 
42.63–55.65 million) DALYs. The global age-standardized HIV/AIDS prevalence, death, and 
DALY rates were 454.32 (95% UI: 433.76–478.59), 10.72 (95% UI: 9.70–12.39), and 601.49 
(95% UI: 536.16–703.92) per 100,000 cases, respectively. In 2019, the global age-standardized 
HIV/AIDS prevalence, death, and DALY rates increased by 307.26 (95% UI: 304.45–312.63),
4.34 (95% UI: 3.78–4.90), and 221.91 (95% UI: 204.36–239.47) per 100,000 cases, respectively, 
compared to 1990. Age-standardized prevalence, death, and DALY rates decreased in high 
sociodemographic index (SDI) areas. High age-standardized rates were observed in low 
sociodemographic index areas, while low age-standardized rates were observed in high 
sociodemographic index areas. In 2019, the high age-standardized prevalence, death, and DALY
rates were predominant in Southern Sub-Saharan Africa, and global DALYs peaked in 2004 and 
subsequently decreased. The highest global HIV/AIDS DALYs were in the 40–44 age group. The 
main risk factors affecting HIV/AIDS DALY rates included behavioral risks, drug use, partner 
violence, and unsafe sex. HIV/AIDS disease burden and risk factors vary by region, sex, and age.
As access to health care increases across countries and treatment for HIV/AIDS infection 
improve, the HIV/AIDS disease burden is concentrated in areas with low SDIs, particularly in 
South Africa. Regional differences should be fully considered to target optimal prevention 
strategies and treatment options based on risk factors.
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Global, regional, and national burden of HIV-TB and 
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for Infectious Diseases, National Medical Center for Infectious Diseases, Collaborative Innovation Center for
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Objective To assess sex, age, regional differences, and the changing trend in HIV and 
tuberculosis (HIV-TB) in different regions from 1990 to 2019.

Methods The Global Burden of Disease Study 2019 data were extracted for global HIV-TB 
incidence, death, prevalence, and the disability-adjusted life years (DALYs) rate, including 
HIV/AIDS-drug-susceptible tuberculosis (HIV-DS-TB), HIV/AIDSmultidrug-resistant tuberculosis 
without extensive drug resistance (HIV-MDR-TB) and HIV-AIDS-extensively drug-resistant 
tuberculosis (HIV-XDR-TB). Global trends in HIV-TB prevalence in different regions from 1990 to 
2019 were analyzed for age and sex distribution and to explore risk factors influencing HIV-TB 
burden. Additionally, the study used Bayesian age-period-cohort (BAPC) models to forecast HIV-
TB DALYs up until 2030.

Results In 2019, there were 1153,359.33 (7,716,144.6-1,296,023.58) HIV-TB
infections globally and 217,077.81 (147,790.72-293,975.14) deaths. The HIV-TB co-infection 
burden was highest in sub-Saharan Africa. The HIV-TB co-infection burden increased in all age 
groups, especially in the 35-49 age group. HIV-TB risk factors included drug use, unsafe sex, and 
intimate partner violence. HIV-TB disease burden and risk factors varied by region, with HIV-DS-
TB and HIV-MDR-TB dominated by unsafe sex, and HIV-XDR-TB dominated by drug use. In 
summary, from 1990 to 2019, the global burden of HIV-TB increased and the age-standardized 
DALY rates are predicted to increase for female in the next few years.

Conclusion The burden of HIV-TB co-infection correlates with the socio-demographic index (SDI): 
countries with a low SDI have a higher burden. Therefore, clinical diagnosis and treatment in such 
areas are more challenging and may warrant more attention. High death rates underscore the 
importance of early management.
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Using a Geosocial Networking App to Investigate New HIV 
Infections and Related Risk Factors Among Student and 

Nonstudent Men who Have Sex With Men in Chengdu, 
China: Open Cohort Study
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1. Chengdu Center For Disease Control and Prevention
2. BlueCity Holdings

3. University of Copenhagen
4. Chengdu Tongle Social Work Service Center

Background In China, condomless sex among men who have sex with men (MSM) is the primary 
route of HIV infection in young people. Chengdu is a hotspot for reported HIV cases among young 
people nationwide. Extensive use of geosocial networking (GSN) smartphone apps has 
dramatically changed the pattern of sexual behavior among young MSM (YMSM). However, 
data on HIV incidence and the risk behavior of YMSM using the GSN app are still obscure.
Objective: This study aims to analyze and understand the HIV incidence and its risk factors among 
YMSM using GSN apps in Chengdu, China.

Methods An open cohort study was conducted among YMSM aged 18-24 years through a gay 
GSN smartphone app in Chengdu, China, from July 2018 to December 2020. Every participant 
completed a web-based questionnaire on sociodemographic characteristics, sexual behaviors, and 
other related statuses; made a reservation for a web-based HIV testing; and then voluntarily got 
tested at the designated testing site. At least one additional HIV test was taken via the app during 
the study period, and participants were evaluated at the end of the study or at the time of HIV 
seroconversion. By dividing the sum of the observed HIV seroconversions by the observed person-
years, HIV incidence was calculated and compared between the student and nonstudent MSM. 
Univariate and multivariate (Cox proportional hazards regression) analyses were used to discuss 
the risk factors for new HIV infections.

Results In the study cohort, 24 seroconversions occurred among 625 YMSM who took at least two 
HIV tests through the app during the study period, contributing to 505 observed person-years. The 
HIV incidence rate per 100 person-years was 4.75 (95% CI 2.89-6.61) among all MSM, 3.60 (95% 
CI 1.27-5.93) among student MSM, and 5.88 (95% CI 2.97-8.79) among nonstudent MSM. In 
addition, the HIV incidence per 100 person-years was 11.11 (95% CI 4.49-17.73) among those 
who had resided in the area for 6 months or less and 7.14 (95% CI 1.52-12.77) among those with 
senior high school or less education. Two or more sexual partners (adjusted hazards ratio [HR] 
3.63, 95% CI 1.08-12.23) in the preceding 6 months was a risk factor for new HIV infections. 
Consistent condom use for anal sex (adjusted HR 0.38, 95% CI 0.16-0.88) and insertive anal sex 
only (adjusted HR 0.10, 95% CI 0.01-0.75) in the preceding 6 months were protective factors for 
new HIV infections.

Conclusions The rate of new HIV infections among YMSM who actively used GSN smartphone 
app was high, especially among migrant nonstudent MSM. Targeted interventions on GSN 
smartphone app should be implemented to provide demand-adapted prevention and services to 
reduce the threat of HIV.



HIV-1
1,2 1 1 1 1 1 1 1 1 1 1

1 1

1.
2.

2020 2022 HIV-1
potential non-disclosed men who have sex with men, pnMSM

HIV

2020 2022 HIV PCR
pol Comet

HyPhy2.2.4 Cytoscape 3.6.0 Igraph R
pnMSM

/

HIV-1
1228 19 62 CRF01_AE
CRF07_BC B 43.89% 36.72% 6.76% CRF01_AE

303 539 CRF07_BC 197 451 CRF01_AE
CRF07_BC 2021 CRF07_BC

CRF01_AE CRF01_AE CRF07_BC
92.2% MSM 78.7% 25~49 55.5%

45.8% CD4 200~350 cells/ L 30.1%
CD4 <200 13.02%

37.31% 21.54% 31.84%
HIV

HIV-1
0.015 0.012 CRF01_AE CRF07_BC 35.44%

41.02% 57 CRF01_AE 47 CRF07_BC CRF07_BC
CRF01_AE

CRF01_AE CRF07_BC 6.29> 4.29, p<0.001 ,
CRF01_AE 71 CRF07_BC 38

CRF07_BC CRF01_AE 7.73> 2.05,P<0.001 , CRF07_BC
HIV HIV

(3) pnMSM
26 pnMSM >50 CRF01_AE pnMSM

MSM MSM CRF07_BC
pnMSM 53.84% pnMSM pnMSM

HIV-1
CRF01_AE CRF07_BC



HIV



2013 2020 50 HIV/AIDS

2013 2020 50 HIV/AIDS 

2013 2020 50 HIV/AIDS

2013 2020 HIV/AIDS 1126 50 HIV/AIDS 296
26.29% 50 P

0.01 74.66% P=0.02
50~59 68.58% 49.66%

74.32% 99.66%
74.67% 8 48.75% 50

74.66%

50 HIV/AIDS



HIV-1 CRF55_01B
1 2 2 1 1 2 1

1.
2.

HIV-1 CRF55_01B
CRF55_01B 90 CRF07_BC CRF08_BC

HIV-1
CRF55_01B CRF55_01B

“ ” CRF55_01B

2008 2020 CRF55_01B 1450 pol

1450 526 114 7 10
23 CD4

Re
1

69.2 66.7 30~39 81.7%

CRF55_01B
CRF55_01B



HIV-1 CRF07_BC

1,2 3 2 1 1

1.
2.

3.

HIV-1 CRF07_BC SGRs
pol 1.3kb HIV-1

SGRs HIV-1
CRF07_BC FLG CRF07_BC

SGRs SGRs
HIV-1 /

FLG 2011 2016 HIV-1
CRF07_BC FLG Sanger

CRF07_BC
CRF07_BC SGRs FLG/

SGRs
SGRs FLG

pol 1.3kb

CRF07_BC 139 CRF07_BC FLG
CRF07_BC-Original CRF07_BC-Novel

1990.1 1987.9-1992.1 1998.1 1996.5-1999.7 97.3% 72/74 MSM 70.0%
21/30 HES Novel 62.9% 22/35 PWID Original MSM
(OR=60.9, 95%CI:[12.8~290.9]) HES (OR=3.9, 95%CI:[1.4~11.2]) PWID

Novel CRF07_BC 3 1992.5-1997.5 2001.6-
2005.5 2005.5-2010 Novel 90%

FLG 23 SGRs 20.04% CRF07_BC
SGRs SGRs 1994.8-1998.7 2002.3-2006 2006.5-

2012 CRF07_BC SGRs
HIV-1 pol-env HXB2 4800-6400 CRF07_BC

pol 1.3kb HXB2 2253-3550 SGRs
CRF01_AE/CRF07_BC SGRs 98.2% 54/55

41.92% 83/198 86.87% 172/198

FLG CRF07_BC CRF07_BC-Original CRF07_BC-Novel
MSM 23

20.04% CRF07_BC
SGRs CRF07_BC CRF07_BC-Novel SGRs

SGRs
HIV-1



HIV/AIDS
1 2 1 1 3 3 3 3 2 2,3

1.
2.

3.

2016 2022 HIV LLV
LLV

CD4
2 ²

logistic

28613 LLV 33.72% 9649/28613 LLV(low 
level LLV LLLV)50~199copies/mL LLV(medium level LLV MLLV)200~399 copies/mL

LLV high level LLV HLLV)400~999copies/mL LLV 20.69%
6.50% 6.48% iLLV pLLV LLV

28.65% 5.07% logistic WHO ART
CD4 LLV

HIV/AIDS LLV LLV VF



2004 2023 HIV/AIDS

2004 2023

2004 2023 HIV/AIDS

2004 2023 HIV/AIDS 513 4.56/10
1.18/10 25.93% 2004 2023

2=201.094 P 0.05 2=61.765 P
0.05 15 3.91/10 4.92/10

0.90/10 1.34/10 2=5.471 P
0.05 2=4.103 P 0.05 322 191 , 1.69 1

5.67/10 3.43/10 , 2=30.909 P
0.05 1.69/10 0.66/10 2=25.019
P 0.05 16 86 46.17 30-59

74.66% 2=170.820 P 0.05
30~69 89.31% 2=31.512

P 0.05 97.08% 85.14%
14.86% 2.34% 16

28.07% 24.37% 18.32%
7.80% 4.48%

63.74%



50 HIV/AIDS

HIV/AIDS

50

449 365 84
41 41/449 9.13% 6 4 2

29
6 3

50% 2 33.33%
“ ” “ ” “ ” 6

“ / ” “ ”
4 / / 75.00%
1 4 40~60 1 4

75.00%
29 14 15

2 6.90% 9 31.03%
8/19 42.11% “

” “ ”
449 32 32/449,7.13% 24 8

24 50.00% Blued
76.92% 1 10

30~39 32.14% 40~49 28.57% 50~59 28.57% 24
23/24 95.83% 4 16.67%

8 50.00%

50 HIV/AIDS HIV



2019 2022

2019 2022 
2860 HIV/AIDS

“ ” “ ” 30
Kruskal Wallis 

logistic

2019 2022 30
46.3% 63.8% 80.0% 78.0%

P<0.05 2644 2019 34
2022 13 P<0.05

CD4
25~39 40~59 24 1.277 95%CI

1.015~1.607 1.776 95%CI 1.214~2.597
1.350 95%CI 1.013~1.798 0.772

(95%CI 0.615~0.970) CD4 500 / L 200 / L
0.529 (95%CI 0.380~0.736)

30 24
60 CD4



2010 2021 HIV/AIDS

2010 2021 HIV/AIDS MSM

Kaplan-Meier
Cox HIV/AIDS

2010 2021 15 HIV/AIDS 309964 20371
1.47/100 60 8.19/100

CD4 72.15/100 ART ART
0.84/100 19.13/100 2021 12 31 MSM

10.21 95%CI: 10.20~10.23 1 5 10 96.56 %
93.06 % 88.73 % Kaplan-Meier CD4

Cox 60
15~29 4.022 95%CI: 3.792~4.266

1.494~1.879 CD4 500 CD4 CD4
200 HR 95%CI 7.072 6.696~7.470 3.842 3.657~4.036

HR=1.705 ART
ART 14.400 95%CI: 13.881~14.939

CD4 200 ART HIV/AIDS
MSM MSM

MSM HIV/AIDS



/ Human immunodeficiency virus/acquired 
immunodeficiency syndrome, HIV/AIDS antiretroviral therapy, ART

2005-2022 ART
HIV/AIDS 4286 Cox

4 286 3 718 86.7% 6.55:1 58.4%
39.68±13.17 49.8% WHO 84.3%

EFV 71.7% 19 677.44 0.80/100
0~5 21.10 3.79 2.18 0.67 0.63 0.26/100

31.6% 50/158 Cox 2016 2022 aHR=2.40, 
95%CI:1.40~4.10 HIV-1 virus load, VL 21~ 1 000 copy/mL

aHR=3.69, 95%CI: 2.08~6.54 VL 1 000 copy/mL aHR=15.98, 95%CI:
9.46~27.01 VL AHR=92.90, 95%CI: 57.68~149.62

1~12 aHR=1.62, 95%CI: 1.12~2.36 12 aHR=1.68, 95%CI: 1.07~2.62
HIV Lpv/r /

aHR=0.34, 95%CI: 0.18~0.66 INSTIs aHR=0.24, 95%CI: 0.09~0.58
HIV

HIV
CD4

VL



ART
HIV/AIDS

1 1 1 2 1 1 3 1

1.
2.
3.

ART HIV/AIDS
ART ART

6 9 ART
ART HIV/AIDS 331 ART

HIV/AIDS SPSS 25.0

9 ART HIV/AIDS 331 HIV/AIDS
280 84.6% 43.4±14.7 160 48.3%

211 63.8% 26667 10000,50000
20000 10000,50000 50000 20000,100000 ART

107 32.3% 224 67.7%
ART 38.2% 26.1%

22.6% ART 65.9% ART
²=6.917 P 0.05

²=7.034 P 0.05 ART ²=6.531 P 0.05
CD4

HIV/AIDS
HIV/AIDS

ART HIV/AIDS



18 PLWH
1 1 2 1 1 1 2 2 3 1 1

1.
2.

3. ,

ART ART
ART ART HIV (People living with human 

immunodeficiency virus, PLWH) ART ART
PLWH PLWH ART

ART ART

2022 8 2023 2
18 PLWH ART ART
Logistic PLWH ART

PLWH

941 PLWH 271 28.80% ART
83.00% 781/941 48.88% 460/941 18~39 21.57% 203/941

/ 31.24% 294/941 47.18% 444/941 ART
/ 19.13% 180/941 ART 23.91% 225/941 ART

90.22% 849/941 ART / aOR=5.36; 95%CI:
2.55~11.28 aOR=5.17; 95%CI: 2.39~11.19 aOR=2.55; 95%CI: 
1.41~4.61 aOR=3.15; 95%CI: 2.09~4.74 aOR=2.79; 
95%CI: 1.79~4.36 50000~99999 aOR=1.99; 95%CI: 1.29-3.06 100000

aOR=2.69; 95%CI: 1.57~4.61 ART aOR=1.89; 95%CI: 1.30~2.77
PLWH ART PLWH ART

ART PLWH ART

PLWH ART
PLWH ART



HIV-1
1 1 2 2 1

1.
2.

HIV/AIDS HIV-1

2003 2021 HIV/AIDS DNA pol

HIV-TRACE 2 Logistic

545 361 HIV/AIDS HIV-1 pol HIV
CRF01_AE 88.09% CRF07_BC 5.26% CRF08_BC 3.88%

OR=3.238 95%CI 1.134~10.642 / OR=1.953 95%CI 1.03~3.758
50 (OR=2.656 95%CI 1.394~5.109

/ (OR=0.251 95%CI 0.057~0.784

2003 2021 50
HIV



2017 2021 HIV/AIDS

1 2 2 2 3 1

1.
2.

3.

2017 2021 (HIV)
(AIDS)

2017 2021 HIV/AIDS SPSS28.0

CD4 1 1 284 / L 53.13%(441/830) CD4
200 / L

CD4
(P 0.05) 1 49 (OR=1.857 P=0.028) HIV (OR=6.245

P 0.001) (OR=4.283 P=0.014) (OR=3.468 P=0.001)
(OR=0.320 P 0.001)

2017 2021 HIV/AIDS CD4 200 / L
HIV



men who have sex with men,MSM
human immunodeficiency virus,HIV

MSM HIV
MSM HIV

531 MSM 6 2 47.39%
200/422 70.38% 297/422

56.33% 227/403 47.81% 142/297 MSM
/ 52.73% 280/531 HIV 2.64% 14/531

MSM /
MSM



Epidemiology, surveillance and evaluation

Treatment Pattern and Survival of Human
Immunodeficiency Virus Infection-Related Lymphoma in 

China 2011-2021
Chaoyu Wang

Department of Hematology-Oncology, Chongqing University Cancer Hospital, Chongqing Key Laboratory of
Translational Research for Cancer Metastasis and Individualized Treatment, Chongqing 400030, China

Introduction Human immunodeficiency virus infection-related lymphoma (ARL) is a group of 
rare and heterogenous lymphoproliferative disorders. Knowledge of ARL mainly comes from 
case series or retrospective studies, but the inclusion criteria of these studies vary . Further,these 
criteria and guidelines have not been systematically evaluated. 
Methods In this national, multicenter, retrospective study , we enrolled 407 patients from 2011 
to 2021 at 11 Chinese institutions to depict clinical features, treatment options, and prognostic. 
Results A total of 407 human immunodeficiency virus infection-related lymphoma patients from 
11 Chinese hospitals were enrolled in this study, including 373 (91.6%) B-cell lymphoma, 19
(4.7%) HL patients, and 11 (2.7%) T-cell lymphoma, 4 (1.0%) NK/T-cell lymphoma. Among B-cell 
lymphoma, DLBCL was the most common (n=273, 73.2%), followed by BL (n=47, 12,6%), and 
other B-cell lymphoma (n=53, 14.2%). Among the human immunodeficiency virus infection-
related lymphoma patients (n = 407), there were 332 (81.6%) males and 75 (18.4%) females. 
The median age at diagnosis was 47 years (range: 18-90 years). Further, 254 patients (62.4%) 
were diagnosed with advanced stage ( / ).Among the 386 patients who had information of 
time intervals between HIV onset and diagnosis of lymphoma, there were 150 (38.9%) patients 
whose time intervals to diagnosis were 12 months and the maximum time interval to diagnosis 
was 266 months. 170 (44.1%) patients were diagnosed with lymphoma and found to be infected 
with HIV at the same time. For 407 patients with pathological subtype information, 19 (4.7%)
patients were Hodgkin´s lymphoma (HL), 273 (67.1%) patients were diffuse large B cell 
lymphoma (DLBCL), 47 (11.5%) patients were Burkitt lymphoma (BL), 11(2.7%) patients were 
plasmablastic lymphoma (PBL), 2 (0.5%) patients were lymphoplasmacytic lymphoma (LPL), 2
(0.5%) patients were marginal zone lymphoma (MZL), 1 (0.2%) patients were follicular 
lymphoma (FL), 10 (2.5%) patients were high-grade B-cell lymphoma, NOS (HGBCL), 4 (1.0%)
patients were chronic lymphocytic leukaemia/small lymphocytic lymphoma (CLL/SLL), 4 (1.0%)
patients were extranodal NK/T-cell lymphoma, nasal type (NK/TCL), 2 (0.5%) patients were T-
lymphoblastic leukaemia/lymphoma (T-LBL), 4 (1.0%) patients were peripheral T-cell lymphoma 
(PTCL), 6 (1.5%) patients were Primary central nervous system lymphoma (PCNSL), 18 (4.4%) 
patients were B cell lymphoma, unclassifiable, and 4 (1.0%) patients were T cell lymphoma, 
unclassifiable. A total of 407 patients had documented information of whether they received 
chemotherapy. Of them, 57 (14.0%) patients did not receive anti-lymphoma treatment, 350 
patients (86.0%) underwent chemotherapy as part of their first-line treatment. More than half of 
them (241/350, 68.9%) had underwent 4 cycles or more of chemotherapy.  
Among the HIV-DLBCL, of the 235 patients who received chemotherapy, 80 (34.0%) received 
EPOCH regimen and 155 (66.0%) received R-EPOCH regimen. 239 (87.5%) were administered 
cART. Totally 209 patients were evaluated for best treatment response at the end of treatment, 
including 65 patients who received EPOCH and 144 patients who received R-EPOCH. The 
results indicated an overall response rate (ORR) of 63.1% and 80.6%, respectively.CR rate were 
23.1% and 42.4%, respectively. The median follow up of HIV-DLBCL was 36.5 (0.1-160) 
months. Median PFS and OS were 17 months and 38.1 months respectively. The overall 2-year 
PFS and OS rates were 46.8% and 58.0%, respectively.
Conclusions This study depicts a broad picture of ARL, treatment options and survival 
information in China, requiring more intensive treatment.
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Prevention and Control Are Not a Regional Matter: A 
Spatial Correlation and Molecular Linkage Analysis Based 
on Newly Reported HIV/AIDS Patients in 2021 in Jiangsu, 

China
Defu Yuan1,Shanshan Liu1,Fei Ouyang1,Wei Ai2,Lingen Shi3,Xiaoyan Liu3,Tao Qiu3,Ying Zhou3,Bei Wang1

1. Southeast University
2. Nanjing Medical University

3. Jiangsu Provincial Center for Disease Control and  Prevention

Objective Spatial analysis can fully explore and utilize spatial information in disease data, while 
molecular transmission networks can provide insights into transmission patterns, accurately 
assess potential transmission, and identify active transmission networks. HIV-related spatial 
analysis studies in China are relatively few and mainly focus on a single province, city, or population 
in southwestern China, and insufficient attention has been paid to reporting differences between 
cities under the same province and the patients’ mobility during treatment. In eastern China, 
Jiangsu Province has also not reported on the relevant content in recent years. This study was 
conducted to describe the spatial distribution and molecular linkage characteristics of HIV-infected 
patients diagnosed in 2021 and living in Jiangsu, China.

Methods Statistical analysis in this study was mainly performed using R software (version 4.2.3), 
including the data frequency, percentage calculations, and image plots. Descriptive epidemiology, 
spatial analysis, and molecular epidemiology methods were combined to analyze the patient 
reporting, patient mobility information, and HIV sequence information from Jiangsu Province 
simultaneously.

Results HIV reporting profiles differed among Jiangsu cities, with the reporting rate in southern 
Jiangsu being above average. There was a spatial autocorrelation (Global Moran I = 0.5426, p < 
0.05), with Chang Zhou showing a High–High aggregation pattern. Chang Zhou and Wu Xi were 
identified as hotspots for HIV reporting and access to molecular transmission networks. Some 
infected individuals still showed cross-city or even cross-province mobility after diagnosis, and 
three were linked with individuals in the destination cities within the largest molecular transmission 
cluster, involving 196 patients.

Conclusion There are differences and spatial autocorrelation in HIV reporting profiles among 
Jiangsu. Some infected patients experience cross-city or cross-province mobility after diagnosis 
and are linked with individuals in the post-mobility area, resulting in a potential HIV transmission 
risk, suggesting combining timely social network surveys, building an extensive transmission 
network across cities and provinces, and taking critical regions and key populations as entry points 
can contribute to improve prevention and control efficiency and promote achieving the 95-95-95
target and cascade.
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Genetic characteristics of a novel HIV-1 circulating 
recombinant form (CRF128_07B) identified among MSM in 

Guangdong Province, China
Yun Lan

Guangzhou Eighth People’s Hospital, Guangzhou Medical University

Objective To obtain and investigate the genetic characteristics of four HIV-1 near full-length 
genome sequences (NFLGs), aiming at a description of a novel circulating recombinant form (CRF) 
in Guangdong China.

Methods Plasma samples were collected from HIV-1 infected MSM patients in Guangdong 
Province who had no epidemiological association with each other. The NFLGs were amplified with 
two overlapping halves and phylogenetic analyses were performed using Mega V11.0.1. 
Recombination analyses were comprehensively screened with the jpHMM, RIP, and BootScan 
analyses. Finally, the Bayesian phylogenetic analyses were performed using Beast V1.10.4 to 
estimate the origin time.

Results Phylogenetic analyses revealed the four NFLGs formed a distinct monophyletic cluster 
distinguished from other known subtypes in the Neighbor-joining tree. Recombinant analyses 
revealed they shared a highly similar recombinant pattern, with the CRF07_BC backbone 
substituted by three subtype B segments. Subregion phylogenetic analyses confirmed them to be 
a novel CRF composed of CRF07_BC and subtype B, therefore, designed as CRF128_07B. 
According to the Bayesian phylogenetic analyses, CRF128_07B was inferred to approximately 
originated around 2005–2006.

Conclusions These findings described a novel HIV-1 CRF identified from MSM in Guangdong 
Province. This is the first detection of a CRF comprising CRF07_BC and subtype B. The present 
finding highlights the urgent need for continuous molecular screening and the epidemic
surveillance within the MSM populations.
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Identification of a novel HIV-1 third-generation circulating 
recombinant form (CRF126_0755) in Guangdong, China

Ruiying He
Guangzhou Eighth People's Hospital, Guangzhou Medical University

Objective The genetic recombinant patterns and genetic distribution of HIV-1 are significant for 
understanding the epidemic and genetic diversity of HIV. The circulating recombinant form (CRF) 
comprising CRF07_BC and CRF55_01B lineages has never been recorded. In this study, we 
characterized a newly emerging HIV-1 CRF, CRF126_0755 comprising CRF07_BC and 
CRF55_01B, in Guangdong Province and analyzed its evolutionary history.

Methods Plasma specimens from four HIV-1-positive individuals were collected as part of 
pretreatment drug resistance surveillance in Guangdong Province. The nearly full-length genomes 
(NFLGs) were amplified with two overlapping halves and phylogenetic analyses were performed 
using Mega V11.0. Recombination analyses were comprehensively screened with the jpHMM, RIP, 
and BootScan analyses by Simplot software V3.5.1. Finally, the Bayesian phylogenetic analyses 
were performed using Beast V1.10.4, and the drug resistance was analyzed by the Stanford 
University HIV Drug Resistance Database.

Results Phylogenetic and recombinant analyses confirmed them shared highly similar 
recombinant patterns, with the CRF07_BC backbone substituted by one CRF55_01B segment, 
therefore assigned as CRF126_0755. According to the Bayesian phylogenetic inference, 
CRF126_0755 originated in approximately 2005-2007. All the four CRF126_0755 NFLGs were 
identified with the non-nucleoside reverse-transcription inhibitors (NNRTIs) resistance mutation 
V179E.

Conclusions This is the first detection of a CRF comprising CRF07_BC and CRF55_01B. The 
present finding reflects that the genotype composition of HIV-1 has become more complex and 
highlights the urgent need for continuous molecular screening and epidemic surveillance within 
HIV-1-infected populations to help advance our knowledge of viral transmission mechanisms.
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Multiple third-generation recombinants formed by 
CRF55_01B and CRF07_BC in recent HIV-1 infected 

patients in Shenzhen city, China
Yan Jiao1,Minghui An1,Nan Zhang1,Hui Zhang1,Chenli Zheng2,Xiaoxu Han1,Jin Zhao2
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China Medical University, China Medical University, Shenyang, 110001, China
2. Department of HIV/AIDS Control and Prevention, Shenzhen Center for Disease Control and Prevention,

Shenzhen, China

Background In the evolving HIV landscape, the coexistence of multiple subtypes has led to new, 
complex recombinants, posing public health challenges. CRF55_01B, first identified among MSM 
in Shenzhen, China, has spread rapidly across China.

Method This study examined 47 patients infected recently by HIV-1 CRF55_01B in Shenzhen, of 
which the genotype was identified via viral sequences from routine HIV drug resistance tests. 
Sanger and Next-Generation Sequencing (NGS) methods were used to amplify multiple genetic 
regions. The phylogenetic reconstruction and recombination breakpoint scanning were used to 
further identify recombinants. Bayesian molecular clock estimated the origin time of these 
recombinants, and co-receptor usage was predicted using the env V3 loop sequence.

Result There are 7 new unique recombinants among the 47 patients, which have similar 
breakpoints in some gene regions, mainly the third-generation recombinants of CRF55_01B and 
CRF07_BC, and mainly use CCR5 receptors.

Conclusion The emergence of these novel recombinant strains in Shenzhen highlights that the 
genotype composition of HIV-1 virus shows greater diversity and complexity than before. This 
observation also suggests that relying solely on partial pol gene analysis from routine drug 
resistance testing may lead to an overestimation of the prevalence of CRF55_01B and an 
underestimation of new complex HIV recombinants. Consequently, to effectively address and 
mitigate the complex HIV epidemic, there is an urgent need for expanded monitoring and the 
optimization of testing methodologies.
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Factors associated with immunological non-response after 
ART initiation: a retrospective observational cohort study

Heping Zhao1,2,Anping Feng2,Dan Luo2,Tanwei Yuan2,Yi-Fan Lin2,Xuemei Ling1,Huolin Zhong1,Junbin Li1,
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3. School of Public Health, Fudan University, Shanghai, China.
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Background Among people living with HIV (PLHIV) on antiretroviral therapy (ART), the mortality 
of immunological non-responders (INRs) is higher than that of immunological responders (IRs). 
However, factors associated with immunological non-response following ART are not well 
documented.

Methods We obtained data for HIV patients from the National Free Antiretroviral Treatment 
Program database in China. Patients were grouped into IRs (CD4 cell count  350 cells/ l after 24 
months' treatment), immunological incomplete responders (ICRs) (200-350 cells/ l) and INRs (< 
200 cells/ l). Multivariable logistic regression was used to assess factors associated with 
immunological non-response.

Results A total of 3900 PLHIV were included, among whom 2309 (59.2%) were IRs, 1206 (30.9%) 
ICRs and 385 (9.9%) INRs. In multivariable analysis, immunological non-response was associated 
with being male (2.07, 1.39-3.09), older age [40-49 years (vs 18-29 years): 2.05, 1.29-3.25; 50-59
years: 4.04, 2.33-7.00;  60 years: 5.51, 2.84-10.67], HBV co-infection (1.63, 1.14-2.34), HCV co-
infection (2.01, 1.01-4.02), lower CD4+ T cell count [50-200 cells/ l (vs 200-350 cells/ l): 40.20, 
16.83-96.01; < 50 cells/ l: 215.67, 85.62-543.26] and lower CD4/CD8 ratio (2.93, 1.98-4.34) at 
baseline. Compared with patients treated with non-nucleoside reverse transcriptase inhibitors 
(NNRTIs) based regimens, those receiving protease inhibitors (PIs) based regimens were less 
likely to be INRs (0.47, 0.26-0.82).

Conclusions We found a sizable immunological non-response rate among HIV-infected patients. 
Being male, older age, coinfection with HBV and HCV, lower CD4+ T cell count and lower CD4/CD8 
ratio are risk factors of immunological non-response, whereas PIs-based regimens is a protective 
factor.
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Altered gut microbiota is associated with different 
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Background The association between gut microbiota and immunologic non-response among 
people living with HIV (PLHIV) on antiretroviral therapy (ART) is not well documented. This study 
aimed to characterize gut microbiota among HIV-infected men who have sex with men (MSM) with 
different immunologic responses.

Methods We recruited HIV-infected MSM and HIV-uninfected MSM (healthy controls, HC) in 
Guangzhou, June-October 2021. HIV-infected MSM were grouped into good immunological 
responders (GIR) (CD4+ T cell count  350 cells/ L) and poor immunological responders (PIR) (< 
350 cells/ L). Blood and stool samples were collected. Microbial translocation in serum was 
performed using enzyme linked immunosorbent assay (ELISA). Bacterial 16S ribosomal DNA 
sequencing was performed on stool samples, and microbial metabolites were obtained through 
gas chromatography-mass spectrometry.

Results 56 GIR, 41 PIR and 51 HC were included. Microbial translocation marker soluble cluster 
of differentiation 14 (sCD14) in both GIR and PIR groups was significantly higher than that in HC. 
Compared with PIR or HC groups, the genera of Coprococcus, Blautia, Clostridium, and SMB53 
were decreased, whereas Megamonas and Megasphaera were more abundant in GIR group. 
Compared with GIR or PIR groups, Bifidobacterium, Collinsella, Faecalibacterium, Oscillospira, 
and Roseburia were more abundant, whereas Escherichia was decreased in HC group. The levels 
of benzenoids, imidazoles, phenylpropanoic acids, phenylpropanoids, and pyridines showed 
strongly significant correlations between differential genera.

Conclusions This study presented a comprehensive landscape of gut microbiota in PLHIV with 
different treatment outcomes. Megamonas, Coprococcus and Blautia were the major genera 
correlated with different immunologic responses in PLHIV.
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Altered KEGG pathways are associated with different 
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Background The association between Kyoto Encyclopedia of Genes and Genomes (KEGG) 
metabolic pathways and immunologic non-response among people living with HIV (PLHIV) on 
antiretroviral therapy (ART) is not well documented. This study aimed to characterize KEGG 
metabolic pathways among HIV-infected men who have sex with men (MSM) with different 
immunologic responses.

Methods We recruited HIV-uninfected MSM (healthy controls, HC) and HIV-infected MSM on 
ART >24 months in Guangzhou, June-October 2021. HIV-infected MSM were grouped into poor 
immunological responders (PIR) (CD4+ T cell count < 350 cells/ L) and good immunological
responders (GIR) (CD4+ T cell count  350 cells/ L). Stool samples were collected. Bacterial 16S 
ribosomal DNA sequencing was performed on stool samples, and KEGG metabolic pathways of 
gut microbiota were imputed from 16S rDNA sequences.

Results A total of 51 HC, 41 PIR, and 56 GIR were enrolled. The median time since HIV diagnosis 
for PIR and GIR was 4.6 and 4.2 years. KEGG metabolic pathways were significantly different 
among HC, PIR, and GIR groups. Retrograde endocannabinoid signaling, pantothenate and CoA 
biosynthesis, bile secretion, non-homologous end-joining, and gastric cancer were the top five 
important KEGG metabolic pathways associated with the immunologic responses. Specifically, 
retrograde endocannabinoid signaling performed best in discriminating PIR and GIR.

Conclusions This study presented a comprehensive landscape of KEGG metabolic pathways in 
PLHIV with different treatment outcomes. These results suggest the potential of KEGG metabolic 
pathways as novel disease progression markers and therapeutic targets.
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Genome-wide associated variants of subclinical
atherosclerosis among young people with HIV and gene-

environment interactions
Jiayu He,Haijiang Lin,Xiaoxiao Chen,Xing Liu,Na He

School of Public Health, Fudan University

Genome-wide association studies (GWAS) have identified some variants associated with 
subclinical atherosclerosis (SCA) in general population but lacking sufficient validation. Besides 
traditional risk factors, whether and how would genetic variants associate with SCA among people 
with HIV (PWH) remains to be elucidated. Therefore, we conducted a large original GWAS and 
gene-environment interaction analysis of SCA among Chinese PWH (n=2850) and age/sex-
matched HIV-negative controls (n=5410). Different from HIV-negative counterparts, host genome
had a greater impact on young PWH rather than the elders: one genome-wide significant variant 
(rs77741796, P=2.20×10-9) and eight suggestively significant variants (P<1×10-6 were identified to
be specifically associated with SCA among PWH younger than 45 years. Seven genomic loci and
15 genes were mapped to play a potential role on SCA among young PWH, which were enriched in 
the biological processes of atrial cardiac muscle cell membrane repolarization and molecular
function of protein kinase A subunit binding. Furthermore, genome-wide interaction analyses 
revealed significant HIV-gene interactions overall as well as gene-environment interactions with 
alcohol consumption, tobacco use and obesity among PWH. The identified gene-environment 
interaction on SCA among PWH might be useful for discovering high-risk individuals for the 
prevention of SCA, particularly among those with tobacco use and alcohol consumption. In
summary, the present study provides new clues for the genetic contribution of SCA among young 
PWH and is the starting point of precision intervention targeting HIV-related atherosclerosis.
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Differential genome-wide associated variants and enriched 
pathways of electrocardiogram parameters among people 

with versus without HIV
Jiayu He,Haijiang Lin,Xiaoxiao Chen,Yingying Ding,Na He

School of Public Health, Fudan University

Objectives People with HIV (PWH) are more likely to develop electrocardiogram (ECG) 
abnormalities. Substantial evidence exists for genetic contribution to ECG parameters among 
general population. However, whether and how would host genome associate with ECG 
parameters among PWH is unclear. Our research aims to analyze and compare genetic variants, 
mapped genes and enriched pathways of ECG parameters among PWH and HIV-negative controls.

Design A cross-sectional study.

Method: We performed a large original genome-wide association study (GWAS) of ECG 
parameters among PWH (n=1730) and HIV-negative controls (n=3746). Genome-wide interaction 
analyses were also conducted.

Results A total of 18 novel variants were detected among PWH, six for PR interval including 
rs76345397 at ATL2, eleven for QRS duration including rs10483994 at KCNK10 and rs2478830 at 
JCAD, and one for QTc interval (rs9815364). Among HIV-negative controls, we identified variants 
located at previously reported ECG-related genes (SCN5A, CNOT1). Genetic variants had a 
significant interaction with HIV infection (P<5×10-8), implying that HIV infection and host genome 
might jointly influence ECG parameters. Mapped genes for PR interval and QRS duration among 
PWH were enriched in the biological process of viral genome replication and host response to virus, 
respectively, whereas enriched pathways for PR interval among HIV-negative controls were in the 
cellular component of voltage-gated sodium channel complex.

Conclusion The present GWAS indicated a distinctive impact of host genome on quantitative ECG 
parameters among PWH. Different from HIV-negative controls, host genome might influence the 
cardiac electrical activity by interfering with HIV viral infection, production and latency among PWH.
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Plasma proteomic signature of HIV death: A nested case-
control study

Jiayu He,Haijiang Lin,Xiaoxiao Chen,Xing Liu,Na He
School of Public health, Fudan University

Background Antiretroviral therapy is shifting the primary driver of mortality for people with HIV 
(PWH) from opportunistic infections to noncommunicable chronic diseases (NCDs). Protein 
biomarkers differentiating AIDS-related and NCDs-related deaths may help early and precise risk 
prediction and intervention of death for PWH.

Method The prospective Comparative HIV and Aging Research in Taizhou (CHART) cohort with 
2608 HIV-positive and 5414 HIV-negative participants had reported 144 HIV deaths during 2017-
2022. In this nested case-control study, 126 HIV deaths, 162 age-sex-matched HIV survivors and 
152 HIV-negative controls were analyzed with 92 protein biomarkers of the Olink Organ Damage 
panel by proximity extension assays (PEA). LASSO regression model, logistic regression 
model and ROC curve were applied to determine candidate protein biomarkers for predicting AIDS-
related and NCDs-related deaths.

Results Thirteen proteins were associated with HIV death, of which seven (SIRT5, PPM1B, 
PSMA1, GALNT10, VEGFC, PTN, CAPG) were specifically associated with NCDs-related death, 
two (RCOR1, SERPINA9) were specifically associated with AIDS-related death, and four (CA12, 
CA14, RARRES1, EDIL3) were associated with both NCDs-related and AIDS-related deaths. The 
adjusted protein panel well predicted NCDs-related death (AUC=0.891) or AIDS-related 
death (AUC=0.862) in PWH, respectively. Several biological pathways were enriched for HIV 
death, including the one-carbon metabolic process and response to hypoxia. The selected proteins 
also displayed a significant correlation with traditional biomarkers of NCDs among PWH (P<0.05).

Conclusion A distinct panel of plasma protein biomarkers may help identify PWH at high risk of 
AIDS-related or NCDs-related death. The potential clinical utility of these biomarkers warrants 
further investigation, which could also shed light on pathogenesis of end-stage organ dysfunction 
in PWH.
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Epidemiology, surveillance and evaluation

Sexual behaviour of men who have sex with men living 
with HIV between diagnosis and treatment initiation in 

Hong Kong, China
Tsz Ho Kwan1,2,3,Ngai Sze Wong1,2,3,Grace Chung Yan Lui4,Bonnie Chun Kwan Wong5,Owen Tak Yin Tsang6,

Man Po Lee7,Denise Pui Chung Chan2,3,Shui Shan Lee2,3

1. Jockey Club School of Public Health and Primary Care, The Chinese University of Hong Kong
2. S.H. Ho Research Centre for Infectious Diseases, The Chinese University of Hong Kong

3. Stanley Ho Centre for Emerging Infectious Diseases, The Chinese University of Hong Kong
4. Department of Medicine and Therapeutics, The Chinese University of Hong Kong

5. Special Preventive Programme, Centre for Health Protection, Department of Health
6. Department of Medicine and Geriatrics, Princess Margaret Hospital

7. Department of Medicine, Queen Elizabeth Hospital

Background The World Health Organization guideline recommended rapid antiretroviral therapy 
(ART) initiation following a confirmed HIV diagnosis. This study aimed to assess the sexual 
behavioural profile during the gap between diagnosis and ART to evaluate the risk of ongoing virus 
transmission among men who have sex with men (MSM) living with HIV in Hong Kong, China.

Methods Newly diagnosed people living with HIV were invited to join a prospective cohort study at 
their first attendance in one of the HIV specialist clinics in the public service in Hong Kong. Along 
with blood samples and clinical data transcription, consented participants were asked to complete 
a self-administered survey covering sociodemographics, circumstances of diagnosis, and sexual 
behaviours before and after diagnosis. Participants who were assigned male at birth and with self-
reported history of sex with men were included in the analysis.

Results Between 2016 and 2024, totally 895 people living with HIV (PLHIV) were recruited, of 
which 863 (96%) were male. The 785 (91%) who had ever had sex with men were included in 
analyses. The majority were Chinese (98%) and permanent residents in Hong Kong (93%). The 
median age at HIV diagnosis was 31 years (interquartile range [IQR] 26-38 years). The median 
duration between diagnosis and first clinic visit was 1 month (IQR 0-1 month). Some 163 (21%) 
continued to seek sex partners after diagnosis before receiving ART and 198 (25%) had sex during 
this interval. About 39% had disclosed their HIV status to their sex partners and 19% enquired 
about all of their HIV status. Condomless anal intercourse (CLAI) rate with regular, non-regular, 
and transactional sex partners was 42%, 38%, and 38%, respectively. Only 15% preferred to have 
sex with a PLHIV while more than half (69%) were not concerned about the partners’ HIV status. 
Newly HIV diagnosed MSM continued to have CLAI with non-regular partners were less concerned 
about partners’ HIV status (p<0.001), and more likely to continue engaging in group sex (p=0.02) 
and chemsex (p<0.001) post-diagnosis.

Conclusions The substantial proportion of MSM who remained engaged in higher risk activities 
before ART initiation signified the importance of the reinforcement of health education to adopt 
preventive measures, and highlighted that rapid ART initiation should be implemented to reduce 
onward transmission risk.
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Epidemiology, surveillance and evaluation 

Hepatitis C co-infection characteristics and correlates in 
newly reported HIV/AIDS patients in Southwest China, 

2018-2022
Yulian Zhang1,ChunNong JiKe2,Gang Yu2,Ju Wang2,Zhonghong Wang2,Lazhuo Ma2,Tianlu Li2,Yuan Li1,Ron Pei1

1. Chengdu University of Traditional Chinese Medicine
2. Liangshan Prefecture Centre for Disease Control and Prevention

Aim (1) To map the current HIV-HCV co-infection in Liangshan Prefecture, Sichuan Province, 
China; (2) To explore the risk factors of HIV-HCV co-infection in Liangshan Prefecture. 

Methods This study assessed the HIV-HCV co-infection rate, characteristics, and correlative 
factors of HIV-HCV co-infection individuals reported between 2018 and 2022 in Liangshan. This 
used path analysis, multiple logistic regression analysis, and chi-square tests. 

Results The findings revealed a 6.75% HIV-HCV co-infection rate, and the incidence was stable 
from 2018 to 2022. The outcomes of multiple logistic regression showed the correlative factors, 
including male (OR=2.640, 95% CI: 2.300-3.031), 25-45 years (OR=4.184, 95% CI: 2.135-8.196), 
45-65 years (OR=3.411, 95% CI: 1.733-0.937), Anning River Valley (OR=2.583, 95% CI:
1.833-3.639) and east of it (OR=2.543, 95% CI: 1.749-3.699), and injecting drug use (OR=2.116,
95%CI: 1.879-2.383). The pathway analysis revealed that co-infection was directly influenced by
gender (-0.112), ethnicity (-0.079), marital status (0.077), and route of infection (-0.095).

Conclusion Concentrate on the high-risk group based on the co-infection associated factors 
found in the study's findings. Take the necessary steps to enhance patient quality of life and 
survival, as well as the efficacy of preventive treatment and therapy.

2018 2022 HIV/AIDS HCV

HIV/HCV HIV/AIDS HCV
HIV/HCV

2018 2022 HIV/AIDS HCV
Logistic HIV/HCV

2018 2022 HIV.HCV 23632 HIV/AIDS
HIV/HCV 6.75% Logistic OR=2.640

95%CI 2.300~3.031 25~44 OR=4.184 95%CI 2.135~8.196 45~64 OR=3.411
95%CI 1.733~6.731 OR=4.503 95%CI 3.243~6.253

OR=2.583 95%CI 1.833~3.639 OR=2.543 95%CI 1.749~3.699
OR=2.116 95%CI 1.879~2.383 -0.112
-0.079 0.077 -0.095
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Prevention and intervention of HIVAIDS

Digital, Crowdsourced, Multilevel Intervention to Promote 
HIV Testing Among Men Who Have Sex With Men: Cluster 

Randomized Controlled Trial
Yuxi Lin1,Ci Ren2,Meizhen Liao3,Dianmin Kang3,Chuanxi Li1,Kedi Jiao1,Lin Wang1,Yu Yan1,Yijun Li1,
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6. Clinical Research Department, Faculty of Infectious and Tropical Diseases, London School of Hygiene and

Tropical Medicine

Objective Despite great efforts in HIV prevention worldwide, HIV testing uptake among men who 
have sex with men (MSM) remains suboptimal. The effectiveness of digital, crowdsourced, 
multilevel interventions in improving HIV testing is still unclear. The aim of this study was to 
evaluate the effect of a digital, crowdsourced, multilevel intervention in improving HIV testing 
uptake among MSM in China.

Methods We conducted a 2-arm cluster randomized controlled trial among MSM in 11 cities in 
Shandong province, China, from August 2019 to April 2020. Participants were men who were HIV 
seronegative or had unknown serum status, had anal sex with a man in the past 12 months, and 
had not been tested for HIV in the past 3 months. Participants were recruited through a gay dating 
app and community-based organizations from preselected cities; these cities were matched into 5 
blocks (2 clusters per block) and further randomly assigned (1:1) to receive a digital, crowdsourced, 
multilevel intervention (intervention arm) or routine intervention (control arm). The digital, 
crowdsourced, multilevel intervention was developed through a series of crowdsourcing open calls 
tailored for MSM, which consists of interventions at individual- and community-level. The individual-
level intervention included the digital intervention materials and HIV self-testing services delivered 
with digital tools. The community-level intervention was peer-moderated discussion within WeChat 
groups. Participants in the control arm received conventional intervention by their local center for 
disease control and prevention (CDC), including outreach activities and HIV testing services. After 
the first intervention, follow-up surveys were conducted every 3 months for 12 months. The primary 
outcome was self-reported HIV testing uptake in the previous 3 months measured in each follow-
up survey. The secondary outcomes included self-reported facility-based HIV testing uptake, HIV 
self-testing uptake, condomless sex behavior, social media engagement, anticipated HIV stigma, 
HIV testing social norms, and HIV testing self-efficacy in each follow-up survey. The intention-to-
treat approach was used to examine the cluster-level and individual-level effects of the intervention 
in the 12-month study period. The cluster-level effect was defined as the difference in the proportion 
of participants who tested for HIV in the previous 3 months between intervention cities and control 
cities. The individual-level effect was defined as the difference in the probability of participants 
having tested for HIV in the past 3 months between the intervention arm and control arm. 
Specifically, we fitted linear mixed models (LMMs) to investigate the cluster-level effect of the 
intervention, in which the HIV testing proportion of each cluster across the 4 follow-ups was used 
as the outcome, intervention status and time were considered as fixed effects, and the sites 
considered as random effects. To investigate the individual-level effect of the intervention, we used 
generalized linear mixed models (GLMMs) to evaluate the difference in probability of receiving HIV 
testing in the intervention arm and in the control arm, in which the test status of every participant 
across the 4 follow-ups was used as the outcome, intervention status and time were considered 
as fixed effects, and sites and individual participants were considered as random effects.



Results Participants were recruited from August 6, 2019, to January 25, 2020, and followed until 
the last participant completed the 12-month follow-up survey on April 8, 2021. A total of 935 MSM 
were enrolled (404 intervention participants and 531 controls); 751 participants (80.3%) completed 
at least one follow-up survey. Most participants were younger than 30 years (n=601, 64.3%), single 
(n=681, 72.8%), had a college degree or higher (n=629, 67.3%), and had an HIV testing history 
(n=785, 84%). Overall, the proportion of testing for HIV in the past 3 months at the 3-, 6-, 9-, and 
12-month follow-ups was higher in the intervention arm (139/279, 49.8%; 148/266, 55.6%; 189/263, 
71.9%; and 171/266, 64.3%, respectively) than the control arm (183/418, 43.8%; 178/408, 43.6%; 
206/403, 51.1%; and 182/397, 48.4%, respectively), with statistically significant differences at the 
6-, 9-, and 12-month follow-ups. At the cluster level, the proportion of participants who had tested 
for HIV increased 11.62% (95% CI 0.74%-22.5%; P=.04) with the intervention. At the individual 
level, participants in the intervention arm had 69% higher odds for testing for HIV in the past 3 
months compared with control participants, but the result was not statistically significant (risk ratio 
1.69, 95% CI 0.87-3.27; P=.11). Per-protocol analysis and sensitivity analysis showed similar 
results.

Conclusions: The intervention effectively improved HIV testing uptake among Chinese MSM. Our 
findings highlight that digital, crowdsourced, multilevel interventions should be made more widely 
available for HIV prevention and other public health issues.
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Abstract Introduction: The Joint United Nations Programme on HIV/AIDS (UNAIDS) updated the 
global target of 95-95-95 (95% of people living with HIV are aware of their HIV status, 95% of those 
aware of their status initiate treatment, and 95% of those on treatment achieve viral suppression) 
by 2025 to end the HIV epidemic in 2030. In China, the progress towards this target was 79%, 93%, 
and 96% by the end of 2020. To achieve the first target in a timely manner, we investigate the 
optimized strategy of resource allocation to maximize timely HIV diagnosis in 14 populations in 
China.

Methods We developed a mathematical model by integrating epidemiological, demographical, and 
behavioral data from 12 high-risk and two general populations to estimate the number of new HIV 
infections acquired via sexual transmission between 14 population groups and evaluate the impact 
of various resource allocation strategies of HIV testing on HIV incidence in China. We identified 
the optimized allocation strategy that maximizes the number of HIV diagnoses at an estimated total 
spending on HIV tests in China and calculated the per-capita cost of new HIV case detection.

Results We estimated that 144,795 new HIV cases may occur annually in 14 populations in China, 
with a total annual spending of US$2.8 billion on HIV testing. The largest proportion of spending 
was allocated to general males (44.0%), followed by general females (42.6%) and pregnant women 
(5.1%). Despite this allocation strategy, only 45.5% (65,867/144,795, timely diagnosis rate) of 
annual new infections were diagnosed within a year of acquisition. In particular, the largest number 
of new infections would be diagnosed in high-risk men who have sex with men 
(MSM) (60.0%=19,177/31,962), followed by low-risk MSM (60.0%=17,053/28,422) and people 
who inject drugs (PWID) (59.0%=13,365/22,652). Across all 14 Chinese populations, the average 
cost for HIV case detection was $42,852/case. By optimizing the allocation of HIV testing resources 
within the same spending amount, we found that general females received the highest proportion 
of spending allocation (45.1%), followed by low-risk men who have sex with men (MSM) (13.9%) 
and pregnant women (8.4%). In contrast, the proportion of spending allocation for the general 
males decreased to 0.2%. With this optimized strategy, we estimated that 120,755 (83.4%) of 
annual new infections would be diagnosed within a year of acquisition. In particular, the largest 
number of diagnoses would occur in high-risk MSM (98.4%=31,434/31,962), followed by low-risk 
MSM (95.6%=27,170/28,422) and PWID (97.4%=22,042/22,652). The overall cost for HIV case 
detection across the 14 populations was $23,364/case. Further spending increases could allow for 
significant increases in HIV testing among lower-risk populations.

Conclusions Our study demonstrated that shifting HIV testing resources to high-risk populations 
may substantially improve the timely diagnosis of new HIV infections and reduce the cost of case 



detection. This can be achieved without affecting the baseline HIV PMTCT program. Spending 
increase will enable more lower-risk populations to be tested.
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Objective Evaluate the profiles of post-exposure prophylaxis (PEP) adherence, adverse drug 
reactions (ADRs), and discontinuation associated with ADRs to provide information for further PEP 
program improvement and increase adherence to PEP.

Methods The Web of Science, PubMed, Embase, and the Cochrane Library were searched for 
cohort studies reporting data related to PEP adherence or ADRs (PROSPERO, 
CRD42022385073). Pooled estimates of adherence, the incidence of ADRs and discontinuation 
associated with ADRs, and their 95% confidence intervals (CI) were calculated separately for the 
included literature using random effects models. For substantial heterogeneity, meta-regression 
and subgroup analyses were conducted to explore sources of heterogeneity.

Results Overall adherence was 58.4% (95% CI: 50.9%–65.8%), with subgroup analysis showing 
differences in adherence across samples, with the highest adherence among men who had sex 
with men (MSM) (72.4%, 95% CI: 63.4%–81.3%) and the lowest adherence among survivors of 
sexual assault (SAs) (41.7%, 95% CI: 28.0%–55.3%). The incidence of ADRs was 60.3% (95% CI: 
50.3%-70.3%), and the prevalence of PEP discontinuation associated with ADRs was 32.7% (95% 
CI: 23.7%-41.7%), with subgroup analyses revealing disparities in the prevalence of 
discontinuation associated with ADRs among samples with different drug regimens. Time trend 
analysis showed a slight downward trend in the incidence of ADRs and PEP discontinuation 
associated with ADRs.

Conclusion Adherence to PEP was less than 60% across samples, however, there was significant 
heterogeneity depending on the samples. SAs had the lowest adherence and the highest incidence 
of PEP discontinuation. Ongoing adherence education for participants, timely monitoring, and 
management of ADRs may improve adherence.
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ABSTRACT
Objective Human immunodeficiency virus (HIV) infection remains a major public health problem 
with 1.3 million new infections and 630,000 deaths in 2022. In recent years, despite of the 
widespread application of antiretroviral therapy (ART), the prognosis of people living with HIV 
(PLWHs) has improved dramatically, and hospitalization and mortality rates have decreased 
significantly, AIDS-defining events, including opportunistic infections and AIDS-defining cancers, 
are still the most important morbidity and mortality in HIV-infected population in China due to 
unawareness of HIV infection and diagnosis at the end stage of diseases. Consequently, HIV-
associated comorbidities, including AIDS-defining events and non-aids-defining events (NADEs) 
presented co-existence among HIV-infected population, and NADEs gradually increase and are at 
higher risk for admission to the intensive care unit (ICU) than non-HIV patients. Machine learning 
(ML) is a discipline in computer science that aims to develop predictive models based on statistical
associations between features of data sets. In recent years, many machine learning algorithms
have demonstrated their potential for large-scale biomedical applications and are widely used in
various fields of medicine, including medical imaging, cancer diagnosis and infectious diseases. In
fact, limited data are available for predicting ICU admission of HIV-infected patients in China. The
aim of this study was to predict the risk factors for admission of PLWHs to the ICU using multiple
ML prediction models to assess the risk of admission of PLWHs to the ICU, and to help physicians
to make early clinical interventions and to reduce the development of severe disease in patients.

Methods 1530 people living with HIV who were hospitalized in Beijing Ditan Hospital, Capital 
Medical University from January 2009 to December 2020 were included in the study. First of all, 
the least absolute shrinkage and selection operator (LASSO) regression algorithm was used to 
screen the best predictor variables from the pre-selected candidates in the predictive model after 
collecting clinical data, data preprocessing. Random sampling was performed using R software to 
divide the dataset into a training set (n=1331) and a testing set (n= 199) in a 7:3 ratio. Classification 
models were built based on logistic regression, random forest (RF), k-Nearest Neighbor (KNN), 
support vector machine (SVM), neural network (NN) and extreme gradient boosting (XGB). The 
risk of ICU admission was evaluated using Brier score, area under the ROC curve and area under 
the PR curve, and evaluated by visualization using receiver operating characteristic curve (ROC), 
precision-recall curve (PRC) of all models for internal validation and ranked risk factors for ICU 
admission. Finally, SHAP plots were utilized to assess the significance of the variables for the risk 
of admission to the ICU for PLWHs.

Results In classification models, extreme gradient boosting (XGB) model performed best in the 
internal validation (Brier score = 0.092, ROC-AUC = 0.849, PR-AUC = 0.480) to predict the risk of 
admission to the ICU for PLWHs, followed by logistic regression model (Brier score = 0.092, ROC-
AUC = 0.836, PR-AUC = 0.453), RF model (Brier score = 0.093, ROC-AUC = 0.829, PR-AUC = 
0.447), NN model (Brier score = 0.095, ROC-AUC = 0.827, PR-AUC = 0.400), KNN model (Brier 
score = 0.105, ROC-AUC = 0.769, PR-AUC = 0.340) and SVM model (Brier score = 0.114, ROC-
AUC = 0.698, PR-AUC = 0.311). Our study also identified twelve important features to predict the 
risk of ICU admission, including pneumocystis carinii pneumonia (PCP), multiple opportunistic 
infections in the respiratory system, route of HIV transmission, marital status, organic heart disease, 



unexplained infections, syphilis, age, Mycobacterium avium complex 
infections(MAC),Cytomegalovirus infections(CMV),type of admission and systemic disseminated 
tuberculosis.

Conclusion This study aimed to predict the risk of ICU admission for PLWHs using multiple 
machine learning techniques. The results showed that XGB models were effective in predicting the 
risk of ICU admission for PLWHs with high accuracy. Our study also identified important features 
that can be used in these models, including PCP, multiple opportunistic infections in the respiratory 
system, route of HIV transmission, marital status, organic heart disease , unexplained infections, 
syphilis, age, Mycobacterium avium complex infections(MAC), Cytomegalovirus infections(CMV), 
type of admission and systemic disseminated tuberculosis. Based on the predictive modeling, an 
intelligent healthcare prediction system can be developed to effectively predict the risk of ICU
admission for PLWHs based on their medical records, helping to reduce the likelihood of patients 
developing serious illnesses and reducing the expenditure of healthcare resources.
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Prevention and intervention of HIVAIDS

A differentiated digital intervention to improve 
antiretroviral therapy adherence among men who have sex 
with men living with HIV in China: a randomized controlled 

trial
Kedi Jiao1,Chunmei Wang2,Meizhen Liao3,Jing Ma1,Dianmin Kang3,Weiming Tang4,Joseph Tucker4,5,Wei Ma1

1. Shandong University
2. Shandong Public Health Clinical Center

3. Shandong Center for Disease Control and Prevention
4. University of North Carolina Chapel Hill Project-China

5. London School of Hygiene and Tropical Medicine

Objective Antiretroviral therapy (ART) adherence is still suboptimal among some key populations, 
highlighting the need for innovative tailored strategies. This randomized controlled trial (RCT) 
aimed to evaluate the effect of a differentiated digital intervention on ART adherence among men 
who have sex with men (MSM) living with HIV in China.

Methods The two-armed parallel RCT including a baseline survey and two follow-ups with 3-month 
interval was conducted at one HIV clinic in Jinan of China from October 19, 2020, to June 31, 2021. 
Men were referred by health providers to join the study and then choose one of three digital 
strategies (text message, only instant message, or instant message plus social media) based on 
their preferences. Then they were assigned in a 1:1 ratio to the intervention arm or control arm 
using stratified block randomization. Stratification was according to participants’ preferred digital 
strategy and block randomization was triggered within each stratum. The intervention arm received 
ART medication messages (ART medication messages and HIV clinical messages), medication 
reminders (using WeChat mini program or customized SMS platform), peer education (using video 
or text), and involved in online discussion. The control arm also received additional messages 
(health behavior and nutrition messages) based on routine care. There were three groups within 
each arm depending on the type of delivering the message (e.g., instant message versus text 
message) and the type of information (multimedia information versus text information). The primary 
outcome was self-reported optimal ART adherence, defined as not missing any doses and not 
having any delayed doses within a one-month period. Secondary outcomes included CD4 T cell 
counts, viral suppression, HIV treatment adherence self-efficacy, and quality of life. Intention-to-
treat (ITT) analysis with generalized linear mixed models was used to evaluate the intervention’s 
effect. Sensitivity analysis using per-protocol (PP) strategy and as-treated (AT) strategy was 
conducted to evaluate the stability of intervention and effect of contamination. Subgroup analyses 
by different digital strategies were conducted to evaluate the primary and secondary outcomes 
between the intervention group and control group within each stratum.

Results A total of 576 participants were enrolled, including 288 participants assigned in the 
intervention arm and 288 assigned in the control arm. Among all participants, 144 (25.0%) chose 
text messages, 290 (50.3%) chose instant messages, and 142 (24.7%) chose instant messages 
plus social media. Most were  40 years old (79.9%) and initiated ART  3 years (60.4%). After 
intervention, the proportion of participants achieving optimal ART adherence was 82.9% in the 
intervention arm (76.6% in text message intervention group; 86.5% in instant message intervention 
group; 81.8% in instant message plus social media intervention group) and 71.1% in the control 
arm (71.4% in text message control group; 69.3% in instant message intervention group; 74.2% in 
instant message plus social media intervention group). The ITT analysis showed that the 
differentiated digital intervention significantly improved ART adherence (RR=1.74, 95%CI:1.21-
2.50). Subgroup analyses by different digital strategies showed one-to-one instant message-based 
intervention significantly improved ART adherence (RR=2.40, 95%CI: 1.39-4.17). The PP and AT 



analysis produced similar results and the estimated effects were larger. In PP and AT analysis, the 
effect of differentiated digital intervention on ART adherence was 2.15 (95%CI: 1.43–3.23) and 
2.00 (95%CI: 1.37–2.93) respectively. The effect of instant message-based intervention was 3.25 
(95%CI:1.76–6.00) and 3.21 (95%CI:1.85–5.59), respectively. There was no significant difference 
in proportions of viral suppression (RR=1.39, 95%CI:0.64–3.05), CD4 T cell counts (MD= 1.55, 
95%CI: 17.51–14.42), HIV treatment adherence self-efficacy (MD=1.41, 95%CI: 0.09–2.92), 
and quality of life (MD=0.47, 95%CI: 0.43–1.36). Subgroup analysis showed that instant message 
plus social media group intervention increased the psychological quality of life (MD=0.64, 95%CI: 
0.16–1.11).

Conclusions The differentiated digital intervention improved ART adherence among MSM living 
with HIV in China, which could be integrated into people living with HIV (PLWH) management and 
further promoted in areas where PLWH can access text messaging and instant messaging services. 
In terms of different digital strategies, one-to-one instant message with multimedia technologies 
was particularly useful in increasing ART adherence. Instant message delivery may be considered 
as priority when planning HIV interventions among MSM living with HIV. The study contributed to 
recommendations to promote community engagement and multimedia technologies (e.g., images, 
videos, and mini program) in health service delivery and use differentiation strategy to expand 
service coverage.
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Prevention and intervention of HIVAIDS

CD4/CD8 ratio trajectories and its impact on prognosis: A 
15-year retrospective longitudinal cohort study of people

with HIV
Lihui Feng1,Yanhui Gao2,Lixia li1,Weidong jia3

1. Guangdong Pharmaceutical University
2. Jinan University

3. The Eighth Affiliated Hospital of Guangzhou Medical University

Objectives The aim of this study was to identify the heterogeneous classes of CD4/CD8 ratio 
trajectory and its impact on prognosis in people with HIV during long-term antiretroviral therapy.

Methods A retrospective cohort study of people with HIV receiving ART treatment was conducted 
in the Eighth Affiliated Hospital of Guangzhou Medical University, the latent growth mixture model 
(LGMM) was used to identify the trajectories of CD4/CD8 ratio longitudinal changes over the past 
15 years. Cox proportional hazard model and proportional subdistribution hazard model were 
conducted to explore the influence of CD4/CD8 ratio trajectory on prognosis.

Results Three heterogeneous trajectories were identified: the baseline-low-level slow increase 
group (class 1: 57.45%), the baseline-moderate-level sharp increase group (class 2: 34.29%), and 
the baseline-high-level rapid increase group (class 3: 8.26%). Cox proportional hazard model 
showed that CD4/CD8 ratio trajectory was associated with all-cause mortality in people with HIV, 
the adjusted hazard ratios (aHR) (95% confidence interval [CI]) for class 2, and class 3 were 0.53 
(0.38-0.75), and 0.35 (0.14-0.86) respectively, compared with class 1. The result of the proportional 
subdistribution hazard model showed that the CD4/CD8 ratio trajectory was associated with the 
risk of AIDS-related and non-AIDS-related mortality.

Conclusions Our study demonstrated that there were three different trajectories of CD4/CD8 ratio 
during long-term ART. Personalized interventions and treatment plans can be developed based on 
individual CD4/CD8 ratio changes, which is important for improving the survival of the patients and 
reducing disease burden.
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Prevention and intervention of HIVAIDS 

Prognostic value of nutritional status in patients with 
human immunodeficiency virus infection-related 

lymphoma
Tingting Liu,Renzhi Hu,Jing Lv,Qin Luo,Luxiang Xu,Chaoyu Wang,Jun Liu,Zailin Yang,Lingli Xu,Yao Liu

Chongqing University Cancer Hospital

Objective: To investigate the predictive value of nutritional status on the prognosis of patients 
with human immunodeficiency virus (HIV) infection- related lymphoma. Materials and methods: A 
total of 149 patients with HIV infection-related lymphoma who were admitted to our hospital from 
August 2012 to May 2022 were selected as research subjects. Based on the patient prognosis, 
they were divided into a poor prognosis group (n = 30) and a good prognosis group (n = 119). 
General data from patients in both groups were collected, and the nutritional status of the 
patients was evaluated using the Controlling Nutritional Status (CONUT) score. Factors affecting 
the prognosis of HIV infection-related lymphoma were analyzed using univariate and multivariate
analyses, and a prediction model was developed based on the analyzed factors. The receiver 
operating characteristic (ROC) curve was used to analyze the prediction model of the CONUT 
score alone and included the CONUT score in the prognosis of patients with HIV infection-related 
lymphoma. The predictive value of the data was assessed, and a survival curve was drawn to 
compare the survival of patients with different nutritional statuses. Results: There were significant 
differences in age, B symptoms, treatment conditions, International Prognostic Index (IPI), 
pathological stage, Eastern Collaborative Tumor Group physical status score (ECOG PS), CD4+ 
cell count, 2 microglobulin, and lactate dehydrogenase (LDH) between the poor prognosis
group and the good prognosis group (p < 0.05). The CONUT score of the poor prognosis group
was higher than that of the good prognosis group, and the difference was statistically significant 
(p < 0.05). A univariate analysis demonstrated that the age, B symptoms, treatment status, IPI, 
pathological stage, ECOG PS, CD4+ cell count, 2 microglobulin, LDH, and CONUT score were 
prognostic factors for patients with HIV infection-related lymphoma (p < 0.05). The results of a
multivariate regression analysis demonstrated that the age, B symptoms, treatment status, IPI, 
pathological stage, ECOG PS, and CONUT score were independent risk factors for the 
prognosis of patients with HIV infection-related lymphoma (p < 0.05). The prediction model was 
constructed according to the multivariate Cox regression analysis results. The model formula 
was as follows: Logit(p) = 10.687 + 1.728 × age + 1.713 × B symptoms + 1.682 ×  treatment 
status + 1.810 ×  IPI + 1.643 ×  pathological stage + 1.584 ×  ECOG PS + 1.779 ×  CONUT score. 
The ROC curve was used to analyze the predictive value of the CONUT score alone and the 
predictive model including the CONUT score on the prognosis of patients with HIV infection-
related lymphoma. The predictive value of the prognosis of patients with tumors was higher (p < 
0.05). According to the results of the ROC curve analysis, the patients were divided into a high
CONUT group (CONUT > 6.00 points, n = 31) and a low CONUT group (CONUT  6.00 points, n 
= 118) based on the Optimum threshold of the CONUT score. The survival curve showed that the 
survival rate of the high CONUT group was lower than that of the low CONUT group (p < 0.05).
Conclusion: The poor prognosis of HIV infection-related lymphoma is related to nutritional status, 
which is an independent risk factor affecting the prognosis of patients and can be used as a 
practical indicator to predict the prognosis of patients.
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Diagnostic value of metagenomic next-generation 
sequencing and X-pert of bronchoalveolar lavage fluid for 

pneumonia in HIV-infected and HIV-uninfected patients
Rentian Cai,Cong Cheng,Hongxia Wei

Nanjing Second Hospital

The pathogens causing unexplained pneumonia in both HIV-infected or HIV-unfected patients 
are likely to be complex. To analyze the use of bronchoalveolar lavage fluid (BALF) 
metagenomic next-generation sequencing (mNGS) and X-pert in identifying pathogens of 
pulmonary infection in HIV-infected and HIV-uninfected patients, explore etiologic detection for 
pulmonary infection in such patients, and compare the pathogens of pneumonia between in HIV-
infected and HIV-uninfected individuals. A retrospective study was conducted in which HIV-
infected and uninfected patients with unknown etiology pneumonia admitted to the Nanjing 
Second Hospital. BALF samples were tested with mNGS and X-pert. Complete medical record 
data of patients were obtained. The data met normal distribution and homogeneity of variance 
the differences in measurement data were compared with Independent-Samples t-test. The 
Mann-Whitney U test was used to compare the statistical significance between the groups with 
non-normally distributed data. The chi-squared test was used for the comparation of the 
enumeration data. We recruited 72 eligible HIV-infected patients and 28 HIV-uninfected patients 
whose BALF samples were sent for mNGS and X-pert. HIV-uninfected patients had more 
chronic diseases, particularly heart disease and chronic kidney disease than these of HIV-
infected patients (P=0.021) and
(P=0.014), respectively. The detection rate of mNGS for mycobacterium tuberculosis in HIV-
uninfected patients (35.71%) was significantly higher than that in HIV-infected patients (12.50%) 
(P = 0.008). In virus infection, the percentage of cytomegalovirus as well as ring virus in HIV-
infected patients was significantly higher by comparison with that in HIV-uninfected patients (P = 
0.026 and P=0.0003 respectively). In fungal infections, the proportion of pneumocystis jirovecii in 
HIV-infected patients was significantly higher as compared with that in HIV-uninfected patients 
(P=0.004). Pneumonia caused by a single pathogen in HIV-infected patients (19.44%) was 
significantly lower than that in HIV-uninfected patients (39.29%) (P=0.040). The bacteria as a
single pathogen of pneumonia in HIV-infected patients (4.17%) was significantly lower than that 
in HIV-uninfected patients (21.43%) (P=0.014). In conclusion, in HIV-infected or HIV-uninfected
pneumonia patients, the pathogens of the pneumonia are likely to be complex. Therefore, timely 
mNGS and X-pert on BALF are very helpful for early detection of pathogens.
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Prevention and intervention of HIVAIDS

Drug use behaviors and the risk of HIV infection among 
drug users: evidence from China

Jiaqi Lv1,Yangfan Jia1,Chunhui Yan2,Xingliang Zhang3,Ke Xu3,Junfang Xu1

1. Zhejiang University School of Medicine
2. Linping Campus, Second Affiliated Hospital, Zhejiang University School of Medicine

3. Hangzhou Center for Disease Control and Prevention, Hangzhou, China

Background Drug users (DUs) are considered one of the high-risk groups for HIV infection and
play a crucial role in the transmission of HIV. Under the emerging of new drugs, we aim to explore 
the drug using behaviors currently, HIV infections and the correlation between drug 
using behaviors and HIV infection risk among drug users between 2014 and 2021.

Methods Our data was collected from sentinel surveillance of drug users in rehabilitation centers 
and communities in Hangzhou from 2014 to 2021, which included sociodemographic 
characteristics, HIV awareness, drug using, risky sexual behavior and HIV infection status. 
Multivariate logistic regression method was used to identify the influencing factors of 
HIV infection and risky sexual behaviors among drug users.

Results In total, 5623 drug users were incorporated in the data analysis, with males accounting 
for 84.19%, the average age was (38.38±9.94) years old. New drugs dominated the participants 
(65.34%). The main mode of drug use was non-injection(84.58%). Among the participants, 
27.45% injected drugs in the last month before the investigation with the average injection 
frequency was 3.10±8.24. Meanwhile, 3.43% of participants shared needles with others. The 
incidence of having sexual behaviors after drug use was 33.13%, and 35.75% of them using 
condom every time. From 2014 to 2021, 105 out of 5623 participants were tested positive for HIV 
antibodies, with an infection rate of 1.87%. New type of drug users have a higher sexual behavior 
incidence than traditional drug users(OR=4.109, 95%CI:3.457-4.885,P<0.001). Compared with 
non injecting drug users, injecting drug users (OR=0.292, 95% CI: 0.209-0.407,P<0.001) have a 
lower sexual behavior incidence. Those who shared needles have a higher risk of engaging in 
sexual behavior (OR=4.568, 95% CI:1.666-12.527, P=0.0032). Drug users with higher HIV 
awareness were more likely to engage in risky sexual behavior(OR=6.905, 95%CI:5.881-8.106, 
P<0.001). Use of new type of drugs(OR=6.314, 95%CI=2.794-14.271, P<0.001), having sexual 
behaviors in the last month after druging(OR=0.582, 95%CI=0.316-0.885, P=0.0153), without 
condom using in the last month after druging(OR=0.287, 95%CI=0.132-0.624, P=0.0016) and HIV 
related knowledge(OR=2.785, 95%CI=1.333-5.817, P=0.0064) were significantly associated with 
HIV infection.

Conclusion New type of drugs and non-injection were main pattern in last eight years, but injecting 
drug users had a relatively higher injection frequency. Using new type of drugs was associated 
with increased risk of HIV infection compared with the traditional drugs. HIV awareness among 
drug users was high, but the incidence of risky sexual behavior was also still high with the 
low condoms use. Therefore, it is particularly important to promote the behavioral transformation 
of high-risk populations from cognition to attitude, and then to taking protective measures.
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Trajectories of Anxiety and Depression among Chinese 
Men Who Have Sex with Men on Pre-exposure Prophylaxis: 

A Group-Based Trajectory Model Approach
Shuo Chen1,Yan-Yan Zhu1,2,3,4,Zhen-Xing Chu1,2,3,4,Hui Zhou1,2,3,4,Miao Liu1,2,3,4,Yong-Jun Jiang1,2,3,4,

Qing-Hai Hu1,2,3,4

1. NHC Key Laboratory of AIDS Immunology (China Medical University), National Clinical Research Centre for
Laboratory Medicine, The First Hospital of China Medical University, Shenyang, China

2. Key Laboratory of AIDS Immunology, Chinese Academy of Medical Sciences, Shenyang, China
3. Key Laboratory of AIDS Immunology of Liaoning Province, Shenyang, China

4. Collaborative Innovation Centre for Diagnosis and Treatment of Infectious Diseases, Hangzhou, China

Background Anxiety and depression affect Pre-exposure Prophylaxis (PrEP) adherence, but few 
studies have explored changes in anxiety and depression among men who have sex with men 
(MSM) during PrEP use.

Methods From December 2018 to November 2020, the Hospital Anxiety and Depression Scale 
(HADS) was used to collect anxiety and depression scores of participants in the China Real World 
Oral PrEP Project (CROPrEP). Group-based trajectory model (GBTM) was used to describe the 
dynamic changes of anxiety and depression score trajectories.

Results A total of 1023 MSM were included in the analysis, with a total of 4523 follow-ups. The 
GBTM divided the anxiety and depression score trajectory into three categories: consistently low, 
consistently moderate, and high but bell-shaped anxiety groups accounted for 54.8%, 39.3%, and 
5.9%; and consistently low, consistently moderate, and high but bell-shaped depression groups 
accounted for 60.7%, 31.4%, and 7.9%. Age group 18-30 years, monthly income <619 $, 
psychological gender identification as female, sexual role with man as bottom and 2 anal sex 
partners in the past three months were associated with higher levels of anxiety; monthly income 
<619 $, psychological gender identification as female, sexual behavior as bottom and syphilis by 
laboratory test at baseline visit were associated with higher levels of depression. The PrEP 
adherence of the group with high anxiety and depression is generally lower than the other two 
groups, especially at the 12th month follow-up.

Conclusions It is important to pay close attention to change in the levels of anxiety and depression 
among MSM during PrEP use. We should provide appropriate mental health guidance to improve 
the efficacy of PrEP.
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Study on HIV/AIDS Individual Centrality Networks in 
Southwest China: Based on HIV-1 Molecular Transmission 

Network
Zhen Lai1,Jiayang Tang1,Miaomiao Qiu1,Junguo Xin1,Tingchun Peng1,Ling Su2,Xiaohong Yang1

1. Chengdu Medical College
2. Sichuan Center for Disease Control and Prevention

Objective Utilizing social network analysis methods, combined with the analysis of the HIV-1
molecular transmission network, investigate the HIV individual centrality network characteristics in 
Southwest China. To explore the relationship between individual centrality network features, HIV-
related behaviors, and the prevalence of HIV, so as to provide evidence and support for targeted 
HIV prevention and reduction of new HIV infection rates.

Methods The survey respondents were determined based on the HIV-1 molecular transmission 
network obtained from previous research. Questionnaire contents include three parts: the first part 
gathered personal basic information (to confirm the identity of the respondent is the same as that 
of the subject in the molecular network); the second part focused on detecting relevant information, 
including transmission routes, infection times, and attitudes towards expanding testing; the third 
part investigated sexual partner situations. Subsequently, individual centrality networks were 
constructed for the surveyed individuals, and structural features and influencing factors were 
analyzed using centrality and cohesion analysis. Net-draw was used to create matrix diagrams, 
identify key nodes and bridge populations, and explore key factors in HIV prevalence. Statistical 
analysis was conducted using SAS 9.4, and UCINET 6.0 was employed for network visualization 
and key network analysis.

Results A total of 41 valid questionnaires were collected in this survey, constructing 41 individual 
centrality networks with a total of 434 individuals. The largest individual centrality network included 
75 individuals, primarily consisting of groups with 3 or more members. 7 respondents' transmission 
routes were corrected from heterosexual transmission to homosexual transmission during the 
survey. In the comprehensive network cohesion analysis for this study, the results of the overall 
sexual network density indicator show that the number of connections (ties) is 400, and the density 
is 0.001. This suggests that the obtained sexual network in this study exhibits insufficient 
connectivity, as indicated by the low density value. However, it is noteworthy that each sexual 
partner is not an isolated point in the network. The study identified 10 key nodes and 5 bridge 
populations. Feature analysis revealed that key individuals shared a significant common 
characteristic of engaging in high-risk sexual behaviors, such as unprotected commercial sex or 
Unprotected Anal Intercourse (UAI). From the perspective of population distribution, both key 
nodes and bridge populations are predominantly male, with age distributed across various age 
groups. Income and educational levels vary with a majority of individuals employed in agricultural 
or labor occupations. Among the 7 individuals whose transmission routes were corrected to 
homosexual transmission, 3 were identified as bridge populations (ID: 17010, 195351, 170101), 
and 2 were simultaneously classified as key nodes and bridge populations (ID: 17010, 195351). All 
bridge populations had residence in the same district, and statistical analysis indicated that 
individuals with corrected transmission routes were 12 times more likely to become bridge 
populations compared to those with uncorrected routes (P < 0.05, OR = 12, 95% CI: 1.515~95.023).

Conclusion The results of this sexual network investigation confirm and complement the analysis 
results of the previous molecular transmission network. It verifies the presence of a certain scale 
of MSM (men who have sex with men) as key populations in HIV transmission. However, it also 
indicates insufficient exploration of the investigation and verification of transmission routes, 



especially in the context of male-to-male transmission. The regional clustering of bridge 
populations suggests that HIV prevalence in the area has become a certain trend, warranting 
special attention. This emphasizes the need for relevant authorities to focus on identifying hidden 
MSM populations and their high-risk contacts. Tailored HIV prevention and control actions should 
be implemented, particularly targeting locations frequented by MSM and CFSW (commercial 
female sex workers) in the identified district, to achieve the goal of precise prevention and control.
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Basic research and laboratory testing

NK cell migration is restricted by down-regulation of HIF-
1 -mediated glycolysis in HIV infection

Xiaowen Yu,Yongjun Jiang
The First Hospital of China Medical University

Abstract
Background Acquired immunodeficiency syndrome (AIDS), an infectious disease caused by 
human immunodeficiency virus (HIV) infection, is one of the most serious public health problems 
in the world. It progressively damages the human immune system, induces a series of infections, 
inflammation and malignant tumors, and eventually leads to death. Natural killer (NK) cells play a
crucial role in the fight against HIV infection. Moreover, the effective function of NK cells is related 
to its migration capacity, but the migration function of NK cells in HIV infection has not been 
reported.

Objective To explore the changes and regulation mechanism of NK cell migration in HIV-
infected individuals, and provide a new insight for improving immune function of HIV infection.
Methods: By using transwell assays, we detected NK cell migration in HIV-infected individuals 
and healthy controls. In addition, the relationship between NK cell migration and HIV disease 
progression was evaluated by correlation analysis. We further explored the causes and related 
molecular mechanisms of the changes in NK cell migration of HIV-infected individuals through 
RNA-seq data analysis and in vitro functional experiments using purified NK cells. Finally, flow 
cytometry and in vitro intervention studies were used to search for signaling pathways regulating 
NK cell migration and potential targets to restore NK cell migration capacity in HIV-infected 
individuals.

Results Here we have identified that NK cell migration in HIV-infected individuals was 
significantly lower than that in healthy controls, and NK cell migration in immune non-responders 
(INR) was lower than that in immune responders (IR). Moreover, we found a positive correlation 
between NK cell migration and CD4+ T cell counts. Further studies showed that the impaired NK 
cell migration in HIV infection was caused by the decrease of glycolysis. Mechanistically, NK cell 
migration was regulated by HIF-1  transcription factor pathway, and inhibitory receptor Tigit 
restrained HIF-1  expression by inhibiting PI3K/AKT/mTORC1 or ERK signaling pathway, 
thereby weakening the glycolysis of NK cells in HIV-infected individuals, and ultimately leading to 
down-regulation of migration. 

Conclusions We are the first to reveal the impaired migration of NK cells in HIV-infected 
individuals and demonstrate a critical role for HIF-1 -mediated glycolysis in regulating NK cell 
migration, as well as the inhibitory effect of high expression of Tigit on glycolysis and migration in 
NK cells of HIV-infected individual. This discovery could provide a scientific theoretical basis for 
the immunotherapy of individuals with HIV infection and promote to identify therapeutic targets for 
the improvement of immune function in HIV infection.
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Transcriptomic changes in peripheral blood mononuclear 
cells of HIV-infected patients with cryptococcal meningitis

ting zhao,Li Yao,yaokai Chen
Chongqing Public Health Medical Center

Background Cryptococcal meningitis (CM) is a lethal opportunistic infection in patients with human 
immunodeficiency virus (HIV); however, the fundamental immunopathogenic mechanisms 
underlying HIV-associated cryptococcal meningitis (HIV/CM) remain largely unknown.

Methods Here, using the single-cell nucleus sequencing approach, we compared peripheral blood 
mononuclear cell (PBMC) transcriptomic alterations among ART-naive HIV/CM patients (N=8), 
ART-naive HIV-infected individuals (N=8), and healthy controls (N=8). Additionally, alteration of 
single-cell transcriptomes in HIV/CM patients before and after four-weeks of antifungal 
treatment was also analyzed, to estimate the influence of treatment.

Results In total, we isolated 318,718 PBMCs and identified 20 cell subclusters based on gene 
expression. We observed a significantly decreased percentage of CD4+ T-cells and NK cells, as 
well as an increased percentage of CD14 monocytes and proliferative lymphocytes in 
HIV/CM patients, relative to healthy controls. The percentage of CD4+T-cells was 
also significantly lower in HIV/CM patients, compared to HIV-infected individuals (p=0.041). The 
functions of the HIV/CM-specific differentially expressed genes (DEGs) among CD4+T-cells, 
NK cells, CD14 monocytes, and proliferative lymphocytes were cell-type specific and were related 
to rRNA processing, immune responses, viral transcription, response to virus, defense response to 
virus, inflammatory responses, innate immune response, interferon-gamma-mediated signaling 
pathway, regulation of protein ADP-ribosylation, cell cycle, and others.
After four weeks of antifungal treatment, the proportion of CD4+T-cells was significantly improved 
in HIV/CM patients from 9.1% to 14.8% (p=0.005), which was comparable to the proportion of 
16.7% in HIV-infected individuals (p=0.565), but was still significantly lower in 
HC (p=0.002). In addition, the relative fractions of NK and CD14 monocytes were 
normalized, and the rate of reversal of the DEGs ranged from 9.7% to 24.2% in different cellular 
types. The reversed genes are mainly associated with T cell activation via T-cell receptor contact 
with antigen bound to MHC molecules on antigen presenting cells, positive regulation of T-cell-
mediated immunity, innate immune response, immune system process, positive regulation of 
defense response to virus by host, viral process, regulation of T cell apoptotic process, and 
others..

Conclusion Our findings suggest that changes in the PBMC transcriptome in HIV/CM patients 
may reveal immunopathogenicity and be used for evaluation of antifungal therapy.
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In silico insights reveal variations in the bonding networks 
between human PSGL-1 and Vpu from different HIV-1

groups
Silvere D Zaongo,yaokai Chen

Chongqing Public Health Medical Center

Objective The role of human P-selectin glycoprotein ligand-1 (PSGL-1) as an HIV-1 restriction 
factor has been increasingly studied in recent years and it has been shown that HIV-1 utilizes Vpu 
to antagonize PSGL-1’s anti-HIV-1 activities. The PSGL-1-Vpu complex allows Vpu to recruit the 
ubiquitin ligase, SCF -TrCP2, which subsequently degrades PSGL-1. The PSGL-1 to Vpu binding 
affinity may thus be seen as an important determinant of PSGL-1 downregulation. However, four 
groups of HIV-1 exist (Groups M, N, O, and P), and thus far, there have been no studies published 
in the literature which focus on the binding affinity between PSGL-1 and Vpu in each of these 
groups (VpuM, VpuN, VpuO, and VpuP).

Methods Herein, we utilize bioinformatics approaches to explore the molecular bonding networks 
between human PSGL-1 and Vpu in the different HIV-1 groups. Specifically, molecular docking 
(MD) and molecular dynamics simulations (MDS) were performed in order to model individual
molecular bonding between PSGL-1 and each of VpuM, VpuN, VpuO, and VpuP. To ensure
reliability of the predicted outcomes, the binding energy of each model was calculated using the
MM/GBSA technique.

Results Our results indicate that compared to PSGL-1-VpuN (4 H bonds, no salt bridges) and 
PSGL-1-VpuO (2 H bonds, 1 salt bridge,), PSGL-1-VpuM (3 H bonds, 2 salt bridges) and PSGL-
1-VpuP (4 H bonds, 2 salt bridges) possess the best bonding affinities. Both of the PSGL-1-VpuM
and PSGL-1-VpuP protein complexes were also observed to be more stable compared to PSGL-
1-VpuN and PSGL-1-VpuO. Binding free energies of -82.27±1.35 kcal/mol, -82.17±0.84 kcal/mol,
-67.84±0.63 kcal/mol, and -131.86±1.08 kcal/mol were recorded for each of PSGL1-VpuM, PSGL1-
VpuN, PSGL1-VpuO, and PSGL1-VpuP, respectively, which further supports our results.

Conclusion This study suggests that Vpu derived from the M and P HIV-1 groups may antagonize 
human PSGL-1 with a higher binding affinity compared to VpuO and VpuN. These findings are 
novel in this specific realm of HIV research, and as such, further investigations in more robust 
experimental studies are warranted.
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HIV-1 JNK/COX-2/HIF-1
M1

Chronic inflammation is recognized as a major risk factor for the severity of HIV infection. 
Macrophages are not only the target cells of HIV-1 infection, but also the key regulators of chronic 
immune activation. Here, we explored the immune metabolism characteristics of macrophages and 
the underlying mechanism by which glycolysis is regulated during HIV-1 infection.

THP-1 macrophages and primary monocyte-derived macrophages (MDMs) were used to 
establish HIV-1 infection model in vitro. The polarization of macrophages was monitored by cellular 
markers and section of inflammatory cytokines. Changes of glucose metabolism were determined 
by measurements of glucose uptake, oxygen consumption rate (OCR), extracellular acidification 
rate (ECR) and so on. To investigate the mechanism(s) involved, specific induction or inhibition of 
key pathways, overexpression or knockdown expression of key factors were performed.

HIV-1 infection led to immunometabolic reprogramming of macrophages, manifesting in M1 
polarization with enhanced glycolysis. Blockade of glycolysis with 2-Deoxy-D-glucose (2-DG) 
reversed M1 polarization induced by HIV-1. In the mechanism research, we found that hypoxia 
inducible factor 1  (HIF-1 ) and its activating key enzymes in glycolytic pathway were significantly 
upregulated by HIV-1 infection. Inhibition of HIF-1  reduced glycolysis and M1 macrophage 
polarization. The explore of the upstream events of HIV-1-induced HIF-1  indicated that of HIF-1  
was modulated by COX-2. In addition, we confirmed that COX-2 was positively regulated by JNK 
phosphorylation in the context of HIV-1 infection.

Our study mechanistically elucidated that HIV-1 activates the JNK/COX-2/HIF-1  axis to 
strengthen glycolysis thereby promoting the M1 polarization in macrophages, providing a new idea 
for resolving chronic inflammation in clinical AIDS patients.
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Impact of Talaromyces marneffei infection on the gut 
microbiota of AIDS patients

Jinglan Lai1,Yuming Liu1,Yan Lin2,Xiao Han1,2,Shouli Wu3,Hanhui Ye1,Chunmei Liu2,Yahong Chen1

1. MengChao Hepatobiliary Hospital of Fujian Medical University
2. Fuzhou University

3. Fujian Provincial Center for Disease Control and Prevention

Objective The study aimed to investigate the influence of Talaromyces marneffei (TM) infection 
on the composition of the gut microbiota in individuals with AIDS.
Methods A total of 99 AIDS patients admitted to Mengchao Hepatobiliary Hospital of Fujian 
Medical University were selected and divided into two groups based on TM infection status: AIDS 
with TM disease (HIV+TM) and AIDS without TM disease (HIV+nonTM). The community 
compositions of gut microbiota of patients were investigated by 16S rDNA sequencing on an 
Illumina Miseq platform.
Results It was revealed that there was no significant difference between the community structure 
of gut microbiota of HIV+nonTM group and HIV +TM group, while the diversity including the chao1 
and richness indices were significantly higher in the HIV+nonTM group than in the HIV+TM group. 
Meanwhile, the taxonomy of gut microbiome revealed that the main bacterial species in HIV+TM 
group were Bacteroides, Phocaeicola, Faecalibacterium, whereas Bacteroides, Prevotella, 
Faecalibacterium were the major bacterial species in the HIV+nonTM group, the above specific 
strains were also commonly found in the intestinal flora of AIDS patients as reported in scientific 
literature. It was demonstrated that the key species contributing to the differences in gut 
microorganisms between the two groups of AIDS patients were primarily Bacteroides, Akkermansia, 
Barnesiella and Anaerotignum. Furthermore, correlation analysis revealed that Clostridioides, 
Anaerotigum, and Streptococcus was significant positive related with the concentration of HIV RNA 
viral load.
Conclusions After co-infection with TM, AIDS patients experienced a further increase in HIV RNA 
viral load, accompanied by obvious alterations in their intestinal flora. This study may contribute to 
the development of novel treatment strategies for HIV and TM co-infected individuals, focusing on 
modulating the ecological balance of intestinal flora.
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Polymorphonuclear Myeloid-Derived Suppressor Cells 
regulates immune reconstitution during HIV infection 

through PD-L1 and TGF-  signaling
Huan XIA,Ping Ma

Tianjin Second People's Hospital

Objective Although myeloid-derived suppressor cells (MDSCs) are widely recognized for their 
immunoinhibitory effect in a variety of pathological conditions, their function during human 
immunodeficiency virus (HIV) infection and the onset of inadequate immune reconstitution remains 
elusive.

Methods We conducted a cross-sectional study in which 30 healthy controls (HC) and 62 HIV-1-
infected subjects [31 immunological non-responders (INRs) and 31 immunological responders 
(IRs)] were selected. After two years of antiretroviral therapy, INRs and IRs were designated as 
patients with CD4+ T-cell counts <350 cells/ L and >500 cells/ L, respectively. The proportion of 
MDSCs was measured and their relationship with HIV disease progression was studied. 
Specifically, using flow cytometry and real-time PCR, immune regulatory molecules (including 
programmed death-ligand 1 [PD-L1], arginase 1, inducible nitric oxide synthase, interleukin 10, 
transforming growth factor beta [TGF- ], and indoleamine 2,3-dioxygenase) that are relevant for 
MDSCs activity were quantified. Furthermore, we investigated the impact of the blockade of PD-
L1 and/or TGF-  signaling on MDSCs and their effects on CD4+ T cells using in vitro functional 
experiments.

Results We found that polymorphonuclear MDSCs (PMN-MDSCs) are more abundant and 
negatively correlated with CD4+ T-cell counts in HIV-infected individuals. PMN-MDSCs suppress 
CD4+ T-cell proliferation and interferon-  (IFN- ) production in INRs. Furthermore, correlations 
were found between PD-L1 expression on PMN-MDSCs and PD-1+ CD4+ T-cells. TGF-  
expression on PMN-MDSCs was likewise enhanced in INRs. Importantly, inhibiting both PD-L1
and TGF-  signaling had a synergistic impact on restoring CD4+ T-cell activity in vitro.

Conclusion Our findings reveal that the expansion of PMN-MDSCs decreased CD4+ T-cell 
proliferation and IFN-  secretion in HIV infection through PD-L1 and TGF-  mediated pathways. 
Interventions that target both PD-L1 and TGF-  pathways may be novel strategies for enhancing 
immune reconstitution in INRs.



PMN-MDSC PD-L1 TGF- HIV-1

MDSC HIV-1

62 HIV-1 [31 ART>2 CD4 <200
/ L 31 ART >2 CD4 >500 / L ] 30

MDSC PMN-MDSC M-MDSC HIV-1
PBMC MDSC

MDSC T CFSE IL-2 TNF- IFN-
qPCR MDSC mRNA PD-L1

ARG1 iNOS IL-10 TGF- IDO 10 MDSC
CD4 1:4 PD-L1 TGF- PD-L1 TGF-

MDSC CD4

HIV PMN-MDSC CD4 nadir CD4 M-
MDSC PMN-MDSC
CD4+T IFN- PD-L1+PMN-MDSC PD-1+CD4+T TGF-

mRNA PMN-MDSC
TGF- PMN-MDSCs PD-L1 TGF-

MDSC T CD4 IFN-
PD-L1 TGF- CD4

PMN-MDSCs PD-L1 TGF- HIV-1 CD4
IFN- PD-L1 TGF-



Basic research and laboratory testing

Characteristics and clinical significance of plasmaIL-18,
sCD14 and sCD163 levelsin patients with HIV-1 infection
Liya Li,Weiping Cai,Pengle Guo,Fengyu Hu,Yun Lan,Yonghong Li,Huolin Zhong,Haolan He,Xiejie C Chen,

Haidan Zhong,Cong Liu,Linghua Li
Guangzhou Eighth People’s Hospital,Guangzhou Medical University

Background and aim Biomarkers of monocyte-macrophagesactivation and inflammation in 
plasmasuch as interleukin-18 (IL-18), soluble leukocyte differentiation antigen 14 (sCD14) and 
sCD163 are associated with disease severity and prognosis in HIV-1 infected patients, however, 
their relationships with efficacy of antiretroviral therapy (ART) need further investigation. We aimed 
to characterize and explore the clinical significance of plasma IL-18, sCD14 and sCD163 in this 
population.

Methods: This was a retrospective cohort study consisting of HIV-1 infected patients enrolled in a 
randomized, controlled, open-label, non-inferiority trial (ALTERLL study), with follow-up time points 
including initiation of ART (baseline), 12-, 24- and 48-weeks of treatment. Plasma levels of IL-18, 
sCD14 and sCD163 were measured using enzyme-linked immunosorbent assay method. Viral 
suppression was defined as HIV-1 RNA <20 copies/mL.

Results Among the 193 studiedpatients (median age of 29.0 years, 180 males),IL-18 and sCD163 
had U-shaped regression curves and sCD14 had an inverted U-shaped regression curve while 
virus was decreasing and immune function recovered. Patients with higher levels of IL-18 or lower 
levels of sCD163 at baseline were less likely to achieve viral suppression at week 12 or week 24 
of treatment, respectively.In multivariate analysis,baseline sCD163 500 pg/mL (aOR 0.33, 95%CI 
0.16-0.68) was independently associated with lower rate of viral suppression at week 24 of 
treatment.

Conclusion We demonstrateddifferent dynamic changes among IL-18, sCD14 and sCD163 after 
ART. Baseline sCD163 level could be a potential predictorof early virologicalresponseto 
ART.Further validation and mechanistic research are needed.
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Metabolism-dependent ferroptosis promotes mitochondrial 
dysfunction and inflammation in CD4+ T lymphocytes in 

HIV-infected immune non-responders
Qing Xiao1,2,Yao Liu2,Fujie Zhang1

1. Beijing Ditan Hospital, Capital Medical University
2. Chongqing University Cancer Hospital

Background HIV immune non-responders (INRs) are described as a failure to reestablish a pool 
of CD4+ T lymphocytes (CD4 cells) after antiretroviral treatment (ART), which is related to poor 
clinical results. Ferroptosis is a newly discovered form of cell death characterised by iron-
dependent lipid peroxidation and the accumulation of reactive oxygen species (ROS). The 
mechanism of unrecoverable CD4 cells in INRs and whether ferroptosis plays a role are not fully 
understood.

Methods Ninety-two people living with HIV (PLHIVs) who experienced four-year ART 
with sustained viral suppression, including 27 INRs, 34 partial responders (PRs), and 31 complete 
responders (CRs); and 26 uninfected control participants (UCs) were analysed for 16 immune 
parameters with flow cytometry. Then plasma lipid, iron and oxidation, and antioxidant indicators 
were detected by ELISA, and CD4 cells were sorted out and visualised under transmission electron 
microscopy. Finally, ferroptosis inhibitors were added, and alterations in CD4 cell phenotype and 
function were observed.

Findings We found decreased recent thymic emigrants (RTE), over-activation and over-
proliferation phenotypes, diminished killing function, decreased IL-7R and more severe 
inflammation; increased lipid peroxidation in the mitochondria and disruptions of the mitochondrial 
structure, showing typical features of ferroptosis in CD4 cells in INRs. Additionally, ferroptosis 
inhibitors could reduce inflammation and repair mitochondrial damage. Meanwhile, ELISA results 
showed increased plasma free fatty acids (FFA) and an imbalance of oxidative and antioxidant 
systems in INRs. Flow cytometry results displayed alterations of both transferrin receptor (CD71) 
and lipid transporter (CD36) expressions on the surface of CD4 cells. Mechanistically, there was a 
stronger correlation between CD36 expression and mitochondrial lipid peroxidation production, 
ferroptosis makers, and inflammation indicators; while amino acid transporter (CD98) was more 
related to killing functions; and CD71 was more closely related to activation status in CD4 cells.

Interpretation Cellular metabolism was closely correlated with its diverse functions in INRs. 
Ferroptosis was observed in CD4 cells of INRs, and inhibiting ferroptosis through modulating 
mitochondrial disorders and inflammation may offer an alternative immunological strategy for 
reinvigorating CD4 cells in INRs.
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The predictive role of CD4/CD8 ratio on T lymphocyte 
functions in long-term virally suppressed patients with HIV

Qing Xiao1,2,Yao Liu2,Fujie Zhang1

1. Beijing Ditan Hospital, Capital Medical University
2. Chongqing University Cancer Hospital

Long-term management of people living with HIV (PLWHs) is currently assessed by monitoring
CD4+ T cell counts to assess their immune recovery, but a single metric provides less 
information. In contrast, the CD4/CD8 ratio is gradually being recognized as a potential marker 
of immune dysfunction. To investigate the association between T lymphocyte activities and the 
CD4/CD8 ratio and its value in predicting immunological traits in PLWHs. One hundred and 
twenty-five PLWHs and 31 HIV uninfected controls (UCs) were enrolled and classified into 
four groups according to their CD4/CD8 ratios (ELR group: 0.4<CD4/CD8; LR group: 
0.4 CD4/CD8 0.7; MR group: 0.7 CD4/CD8 1; HR group: CD4/CD8 1), and the 
activation and proliferation phenotypes, mitochondrial functions and inflammatory indexes of 
CD4+ T cells and CD8+ T cells were detected, and the correlations between CD4/CD8 ratio and 
T cell functions were analyzed. We found that T cell activation and proliferation were significantly 
increased in the ELR group compared to UCs. However, compared to the other four groups, the 
ELR group had a considerably larger proportion of T cells with accumulated lipid 
peroxidation, mitochondrial lipid reactive oxygen species (ROS), and mitochondrial membrane 
potential (MMP) abnormality. As the CD4/CD8 ratio increased, the damage of mitochondrial lipid 
peroxidation was gradually reduced and the MMP was gradually restored. Simultaneously, 
compared to the other groups, the ELR group had noticeably more inflammatory markers in CD4
+ T cells. The correlation analysis showed that the CD4/CD8 ratio linked with multiple functions
of T cells, and the correlation coefficient with mitochondrial function was higher than that of CD4
+ T cell count. In conclusion, the CD4/CD8 ratio was closely related to T
lymphocyte functions, and significantly better than the CD4+ T cell count in predicting the
mitochondrial lipid peroxidation level and mitochondrial functions in T lymphocytes.
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Decreased plasma concentrations of nucleobindin-1 may 
indicate severity of HIV-related anxiety

Changcheng Zhao,Anning Fang,Ziang Zhao,Qinggang Hu,Lu Li,Lunshan Lu
Dept of Laboratory Medicine, The First Affiliated Hospital of University of Science and Technology of China

Abstract:
Objective To explore clinical significance of plasma nucleobindin-1(NUCB1) levels in predicting 
the severity of HIV-related anxiety and possible mechanisms involved in this regulation 
are discussed. 

Methods 44 people living with HIV/AIDS (PLHIV) were assessed on the Hospital Anxiety and 
Depression scale, and NUCB1 concentrations in their plasma were measured by enzyme linked 
immunosorbent assay (ELISA) method. Then SHIV-infected rhesus monkeys were used to 
investigate the possible involvement of NUCB1, FAAH, NAPEPLD, and CB1 gene in anxiety-like 
behavior. 

Results Of those patients, 36.36% (16/44) had anxiety diagnoses. Also, a decreased level of 
plasma NUCB1 from PLHIVs was found to be negatively associated with anxiety scores (r = -
0.3359, p = 0.0139), but not with depression scores. Furthermore, expression of NUCB1 and FAAH 
in the cerebral cortex of SHIV-infected monkey was higher than those of healthy control. 
Conversely, NAPEPLD and CB1 expression were down-regulated. 

Conclusions Plasma NUCB1 level is a possible marker in HIV-related anxiety; and NUCB1 may 
be a viable cellular target for anxiety by potentially affecting signaling via CB1 
cannabinoid receptors, AEA decreased with NAPEPLD inhibition and FAAH activation.
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The purpose of this study was to construct a risk prediction model for mortality in AIDS 
patients with Talaromycosis Marneffei (TSM) in order to provide a new approach for early 
identification of high-risk patients.

A retrospective analysis was conducted on the general information, clinical manifestations, 
and laboratory findings of 160 AIDS patients with TSM who were admitted to Hangzhou Xixi 
Hospital, Zhejiang University, between January 1, 2013, and December 31, 2022. Independent risk 
factors affecting mortality in AIDS patients with TSM were analyzed, and a risk prediction model 
for mortality in AIDS patients with TSM was constructed. The predictive value of the model was 
evaluated using the receiver operating characteristic (ROC) curve.

Male patients accounted for 92.50% (148/12) with a median age of 35.0 (28.9, 47.0) years. 
Among them, 23 patients died, resulting in a mortality rate of 14.38%. Clinical manifestations and 
laboratory parameters with statistical significance in the univariate analysis were included in the 
binary logistic regression analysis, with the outcome during hospitalization (1 = death, 0 = non-
death) as the dependent variable. The results showed that age, PCT, BUN, and AST/ALT ratio 
were independent risk factors for mortality in AIDS patients with TSM. Furthermore, age, PCT, 
BUN, AST/ALT ratio, and the predicted probability (P) value of death were used as test variables 
to construct an ROC curve to evaluate the predictive value of these indicators for mortality in AIDS 
patients with TSM. It was found that the AUC was higher when the diagnosis was made in 
combination compared to individual diagnoses (P < 0.01), followed by BUN, PCT, and AST/ALT 
ratio.

This study demonstrated that the logistic regression probability model constructed using 
AST/ALT ratio, PCT, BUN, and predicted probability (P) has a good predictive effect on mortality 
in AIDS patients with TSM and has high clinical application value.
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Transcriptomic crosstalk between viral and host factors 
drives aberrant homeostasis of T-cell proliferation and cell 

death in HIV-infected immunological non-responders
shengquan Tang1,2,Yanqiu Lu1,Feng Sun1,Yuanyuan Qin1,Vijay Harypursat1,Renni Deng1,Gong Zhang2,

Tong Wang2,Yaokai Chen1

1. Chongqing Public Health Medical Center
2. Jinan University

Background Immunological non-responders (INRs) among people living with HIV have inherently 
higher mortality and morbidity rates. The underlying immunological mechanisms whereby failure 
of immune reconstitution occurs in INRs requires elucidation.

Method HIV DNA quantification and HIV cell-associated RNA (CA-RNA) quantification were 
conducted via RT-qPCR, to understand the size and transcriptional activity of the HIV reservoir. 
Transcriptome sequencing (RNA-seq), bioinformatics, and biological verifications were performed 
to discern the crosstalk between host and viral factors. Flow cytometry was employed to analyze 
cellular activation, proliferation, and death.

Results HIV DNA and HIV CA-RNA levels were observed to be significantly higher in INRs 
compared to immunological responders (IRs). Bioinformatics analyses indicated that anti-viral 
responses and associated inflammation was over-represented in INRs, while node genes were 
biologically verified. HIV integrase-mRNA (p31) proved to be the only significantly up-regulated 
HIV-1 gene in INRs. Resting (CD4+CD69- T-cells) and activated (CD4+CD69+ T-cells) HIV-1
reservoir harboring cells were significantly higher in INRs, with the co-occurrence of significantly 
higher cellular proliferation and death in CD4+ T-cells of INRs.

Conclusion In INRs, the systematic crosstalk between the HIV-1 reservoir and host cells tends to 
maintain a persistent antiviral response-associated inflammatory environment, which drives 
aberrant cellular activation, proliferation, and death of CD4+ T-cells. 
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Ferroptosis and dysfunction of CD3+CD4 CD8 T cells are 
associated with poor immune reconstitution in people 

living with HIV
Xi Quan,Yao Liu

Chongqing University Cancer Hospital

Background Some HIV patients remain Immune unresponsive state after antiretroviral therapy 
(ART), and the risk of AIDS-related complications and non-AIDS-related complications is 
significantly increased. Double-negative T cells (DNT) have immune compensating and inhibiting 
immune overactivation in HIV patients, and the count of DNT cells in immune non-responders 
(INRs) is lower than that in immune responders (IRs). The mechanism by which DNT affects 
immune reconstitution is still unclear. Ferroptosis is a form of cell death characterised by iron-
dependent lipid peroxidation and the accumulation of reactive oxygen species (ROS). Mitochondria 
plays an important role in cell death regulation and ferroptosis, and both HIV infection and ART 
can alter mitochondrial dynamic function. However, changes in DNT cell function in INRs and 
whether ferroptosis affects immune reconstitution are not fully understood.
Aims
Our study focused on the expression level of DNT cells in HIV immune non-responders. Then, 
we detected markers of ferroptosis, cell activation, proliferation, killing function and inflammatory 
states of DNT cells in INRs, to explore the changes in DNT cell function in INRs and whether 
ferroptosis plays a role in immune reconstitution.

Methods The study included 88 people living with HIV (PLHIVs) who had been on antiretroviral 
therapy for more than 4 years and had tested negative for the virus. These patients were divided 
into two groups: 28 immune non-responders (INRs, CD4 < 350/ l) and 60 immune responders (IRs, 
CD4 350/ l). Twenty-five sex - and age-matched healthy controls (HCs) were included. Markers 
of ferroptosis (JC-1, Lipid ROS, lipid peroxidation), cell proliferation and cell activation were 
detected by flow cytometry. The morphology of mitochondria was observed by transmission 
electron microscopy. Finally, statistical analysis was carried out on the detection results to analyze 
the differences of the above indicators among the three groups and their correlation with immune 
reconstitution.

Results We found that the DNT cell count of INRs was lower than IRs after long-term antiretroviral 
therapy. In terms of proliferation and activation function, our results showed that CD38/HLA-DR
co-expression and Ki67 expression of DNT cells in INRs were higher than those in IRs, indicating 
that DNT cells in INRs were over-activated. CD38 / HLA-DR co-expression and Ki-67 expression 
in DNT cells are negatively correlated with CD4 cell counts. In terms of killing function, the perforin 
level of DNT cells in INRs was lower than that in IRs and HCs, and the granzyme B level in INRs 
was lower than that in IRs, indicating that the killing function of DNT cells in INRs was impaired. 
DNT cell perforin expression was positively correlated with CD4 cell counts. In terms of ferroptosis, 
we detected that the proportion of DNT cells with decreased mitochondrial membrane potential 
(MMP) in INRs was higher than that in IRs and HCs, and the number of DNT cells with decreased 
MMP was positively correlated with CD4 cell counts. The levels of lipid reactive oxygen species 
(ROS) and lipid peroxidation in DNT cells of INRs were higher than those of IRs and HCs, and 
these indicators were negatively correlated with CD4 cell counts. Transmission electron 
microscopy (TEM) showed that the mitochondria of DNT cells of INRs were wrinkled, the 
membrane density increased, and the ridge disappeared, showing typical morphological features. 
In addition, the DNT cells of INRs had a higher degree of inflammation.



Conclusions Our study focused on the proliferation and activation function, ferroptosis, killing 
function and inflammatory status of DNT cells of INRs. We found that the proliferation and 
activation of DNT cells in INRs were more active, the killing function was weakened, the 
mitochondrial function showed typical features of ferroptosis, and the level of inflammatory factor 
TNF-  was increased. Correlation analysis showed that overactivation (Ki-67+, CD38+HLA-DR+), 
MMP reduction ratio and TNF-  expression of DNT cells were negatively correlated with immune 
reconstitution in PLHIVs; the killing function(perforin+) of DNT cells is positively correlated with 
immune reconstitution in PLHIVs. The results of our study suggest that the functional impairment 
of DNT cells affects the immune reconstitution of PLHIVs, and restoring the function of DNT cells 
may provide a new therapeutic strategy for HIV immune reconstitution.
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p55 p55+p39 p55+p39+p17 4

22.3% 22.00% 19.70% 11.00% CD4 2

=11.59 P<0.05 CD4 p55
2=12.37 P<0.05

HIV CD4 <200 p55
p55 p55+p39
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HIV/AIDS
B HIV

HIV

B HIV 5 5 B
HIV 1 2 SEC

HIV HIV
74 30 44

GO
KEGG

Rap1
PI3-Akt ECM-

HIV HIV



2022 4 2023 12 30 30
2

16S

16S
Prevotella egamonas Bacteroides

LEfSe
Prevotellaceae Prevotella Clostridiales

Bacteroides



HIV MDMs

HIV Monocyte-derived macrophages, MDMs M1
HIV

HIV M2
HIV Adipose-derived 

mesenchymal stem cell, ADSC HIV MDMs
HIV

“ ” HIV 31 22
PBMC Peripheral Blood Mononuclear Cell, PBMC MDMs ADSC

ELISA MDMs ADSC MDMs
NCBI-GEO ADSC HIV MDMs

HIV MDMs CD86 MDMs
ADSC CD86 CD163 CD206 CD163/CD86 CD206/CD86

ELISA ADSC MDMs IL-10 ADSC
MDMs NF- B TNF- MDMs

ART HIV MDMs M1 ADSC HIV MDMs M2
HIV ADSC HIV



c-Src HIV
1,2 1,2 1,2 1,3
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Shock and Kill HIV
HIV 2020 12 Nature

APS HIV
T Exosome c-Src c-Src

c-Src HIV

800 g/mL APS T 48h Exosome EXO-APS
300 g/mL 150 g/mL 75 g/mL EXO-APS HIV J-

Lat 10.6 EXO-APS J-Lat 10.6
GFP, GFP Western blot Exosome Src p-

Src

Amins CD9 CD63 CD81
Western blot T Src p-Src

EXO-APS GFP J-Lat 10.6 EXO-APS
GFP EXO-APS 75 g/mL EXO-APS 150 g/mL

EXO-APS 300 g/mL GFP 20.7% 24.9% 29.1% 1.79%
P<0.0001

c-Src HIV



HIV CD8

ART HIV HIV 
CD8

HIV 

HIV CD4 KLRG1 PD-1 CD98
CD36 GLUT1

HIV T
GLUT-1 CD36 CD98 CD4 GLUT-1 KLRG1

CD4 CD8 CD36 KLRG1 CD8 CD98
KLRG1

HIV CD8 CD4 HIV CD8
HIV CD8 HIV

CD8 SHMT2



HIV gp120
1,2 1 1

1.
2.

Antiretroviral therapy ART HIV
HIV gp120

HIV env HIV gp120 CD4
CCR5 CXCR4

HIV gp120 T
gp120

HIV gp120 T
T84 gp120

HIV gp120
HIV

Caco-2 Caco-
2 Caco-2

10 g/ml LPS gp120 (1 25 100ng/mL) Caco-2 24 h RT-
qPCR (ZO-1 occludin claudin-1) HIV gp120

Caco-2 100ng/ml Caco-2 6 12
24h Transmembrane resistance TEER

Caco-2 21
Caco-2 8~21 TEER TEER 19~21
450 ·cm2 Caco-2

AP BL AP BL
2.29 5.6 Caco-2

2 qPCR 100ng/ml gp120 ZO-1
occludin claudin-1 P<0.001 3 TEER

100ng/ml gp120 6h Caco-2 TEER P<0.001

HIV gp120 Caco-2



HIV-1 p17
1,2 1 1
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HIV-1 HIV-1
HIV-1

HIV-1
HIV-1 p17 vp17s vp17s

vp17s B B
HIV/AIDS HIV/AIDS HIV-1 p17

HIV/AIDS HIV/AIDS p17

18 HIV/AIDS HIV/AIDS
ART 54 HIV/AIDS HIV-1 p17

MEGA7 BioEdit Clustal W p17
Entropy-two Hypermut p17
PROVEAN MEGA7

Neighbor-joining

HIV/AIDS HIV/AIDS p17
HIV/AIDS HIV/AIDS p17

0.194±0.026 0.188±0.022 P17 HIV/AIDS
p17 11 HIV/AIDS P=0.005

HIV/AIDS HIV/AIDS HIV/AIDS
HIV/AIDS HIV/AIDS CTL

R20K HIV/AIDS

p17 p17
p17 COOH

vp17s p17 HIV
p17

HIV p17
HIV-1



PP2A HIV p- Cofilin

2021
ART HIV

ART 10 40% HIV
CD4 (INR) HIV CD4

p-cofilin ART p-Cofilin
Cofilin Cofilin

CD4 CD8 p-cofilin

CXCL10-Cofilin CD4 CD8
p-Cofilin p-PP1a p-PP2A p-SSH1L HIV

CD4 CD8 T p-PP1a p-PP2A p-SSH1L
CD4 CD8 

CD4 CD8 PP2A SSH1L p- Cofilin
HIV CD4 CD8 p- PP2A p-PP1a p-SSH1L

HIV CD4 CD8 T PP2A
PP2A CD4 CD8 

PP2A HIV p- Cofilin



Basic research and laboratory testing

The Inhibitory Receptor LAG3 Affects NK Cell IFN-  
Production through Glycolysis and the PSAT1/STAT1/IFNG 

Pathway
Hongchi Ge,yongjun Jiang

The First Hospital of China Medical University

Objective Natural killer (NK) cells are integral to the innate immune system and crucial for antiviral 
defense. NK cell activation and functional state are suppressed by inhibitory receptors. Lymphocyte 
activation gene 3 (LAG3) is an important inhibitory receptor, but the associated signaling pathways 
that regulate lymphocyte function remain to be elucidated. In addition, the effect of LAG3 on NK 
cell function during human immunodeficiency virus (HIV) infection and their specific mechanisms 
are unclear.

Methods In this study, we examined the expression of LAG3 in populations of total NK cells and 
three NK cell subsets. In particular, we analyzed the correlation between LAG3 and HIV disease 
progression and further investigated the effect of LAG3 on various NK cell functions. LAG3 
expressed on NK cells was activated using LAG3-activating antibodies, and transcriptome 
sequencing analyses of these cells were conducted to identify the relevant mechanistic pathways. 
Finally, in vitro experiments confirmed that LAG3 suppresses the function of NK cells through two 
pathways.

Results We observed that LAG3 expression by NK cells is elevated in HIV-infected individuals and 
inversely correlated with CD4/CD8 ratio and CD4+ T cell count. LAG3+ NK cells produce lower 
levels of interferon-gamma (IFN- ), but LAG3-Fc protein significantly restores NK cell function. 
Activation of LAG3 significantly inhibits IFN-  production and Ki67 expression by NK cells. Our 
transcriptome sequencing and in vitro data show for the first time that LAG3 not only regulates the 
transcription of MYC and several glycolysis-related enzyme genes via the PI3K/AKT/mTOR 
signaling pathway to inhibit glycolysis in NK cells but also suppresses the STAT1/IFNG pathway 
by up-regulating PSAT1 expression, thus limiting IFN-  production by NK cells via these two 
different pathways.

Conclusions Overall, these results provide new insights and identify potential targets for 
immunotherapy of HIV infection.



Omicron

Omicron
Omicron IgG

19 2022 12 2023 7 1 2

IgG WT Omicron
BA.5.2 BF7 BQ1 XBB1.5 CH1.1 6

NT50
IgG

Wilcoxon
p<0.05

19 89% 17/19 58% 11/19 100%
19/19 Omicron BA.5.2 BF7 26% 5/19 2 19

NT50>50 89% WT 89% BA.5.2
89% BF7 58% BQ1 42% XBB1.5 37% CH1.1 BQ1 XBB1.5 CH1.1

WT P<0.05 2 1
P=0.019 100% 19/19

IgG 89% 17/19 IgG
WT P<0.001 P=0.005

Omicron P>0.05

Omicron BQ1 XBB1.5 CH1.1
BQ1 XBB1.5 CH1.1 IgG

Omicron



PLWH B

HIV PLWH 3~6 B IgM IgG
IgG PLWH B

IgG

127 PLWH 3-6
CD4 CD4 < 350/ L
CD4 350~500/ L CD4 > 500/ L

PBMC PBMC IgG
IgM B IgG

PBMC IgM+ B (79.50% ± 
6.21% vs. 58.47% ± 3.21% P= 0.007) IgG+ B

(7.22% ± 0.99% vs, 20.00% ± 3.54% P = 0.004) IgG + B CD4 
(r= 0.82 P = 0.014) IgG

(1.25 ± 0.72 vs. 1.72 ± 0.48 S/CO on a lg scale P= 0.002)

PLWH IgG B IgG
PLWH



HIV MSM
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Ruojun Esther Wu3 1 4 1 5 4 6 6 1

1.
2.

3. Harvard School of Dental Medicine
4.

5.
6.

MSM HIV
HIV MSM

MSM

MSM 44 HIV CDC 4
HIV RNA CD4 500 200~499 200 / L

11
MicroPITA 25 5 / DNA PE

Illumina NovaSeq

Pathway Lever 3 ABC

Heatmap Pathway Lever 3 -
-
LEfSe Bar Pathway Lever 3 9

—
1

—

DNA RNA ' K03046 rpoC CD4
r = 0.5188 P = 0.01909

ipath
[B]

HIV-MSM 

HIV-MSM KEGG
AIDS

HIV



2021 HIV HIV-1

HIV HIV-1

2021 HIV-1
pol

2021 63 HIV-1 24 HIV-1pol HIV-
1 6 CRF07_BC 37.5% CRF01_AE 33.3% CRF08_BC B C

8.3% URF0107 4.2% 4 pol 1
16.67%

HIV-1 HIV-1



RNA TIA-1 HIV
T

ART (HIV)
(AIDS) ART HIV

T T

RBP (RNA-binding protein, RBP)
RBP HIV HIV T

RBP T
RBP HIV T

HIV RBP
(IFC) HIV T RBP siRNA
RBP TIA-1 TIA-1 T TIA-1

T

HIV CD4 CD8 TIA-1 CD4
CD8 ART TIA-1 HIV T
DNA DNA TIA-1 T DNA
T TIA-1 TIA-1 T T

TIA-1 T T GO GSEA TIA-
1

TIA-1 T HIV T
RBP



HIV tat p38 MAPK
B

(anti-retroviral therapy ART) HIV-1
(AIDS-related lymphomas ARL) ARL

HIV

MAPK 
ERK JNK p38 MAPK

ARL MAPK
HAART HIV (transactivator tat)

B tat B

tat B SU-DHL4 DB
MAPK -

(RT-qPCR) (ELISA) (Western blot) tat
B MAPK

tat SU-DHL4 DB Western blot
LC3II/LC3I p62 p38 MAPK

Bcl2

HIV tat p38 MAPK B
HIV



HIV-1

MSM HIV-1

2018 2021 MSM 400
HIV-1 RNA pol

359 7 CRF07_BC 239 66.57%
CRF01_AE 87 24.23% CRF55_01B 18 5.01% B 10 2.79%%

CRF79_0107 3 0.84% 61 K103N/S E138G V179E/D
16.99% 61/359 P<0.05
24 6.69% 24/359 NNRTIs

NRTIs PIs 5.01% 1.39% 0.56%
P 0.05 3 0.84% NRTIs NNRTIs

38 (38 10.58%) 2018 2021

MSM HIV-1 CRF07 BC CRF01 AE



HIV T

HIV T Tissue-Resident 
Memory T Cells TRM
CD4+ TRM HIV HIV TRM

TRM TRM-like Mesenchymal Stem Cells MSCs
MSCs HIV

Adipose-Derived Mesenchymal Stem 
Cells ADSCs CD4 TRM CD69 ADSCs CD4

TRM ADSCs CD4+ TRM HIV HIV

ADSCs HIV CD4 TRM
Transwell VSV-G HIV AD8

CD4 ADSCs CD4+ TRM HIV
PCR ADSCs HIV CD4+ TRM

HIV

1 ADSCs Transwell HIV CD4 TRM
2 ADSCs HIV CD4+ TRM 3 ADSCs
HIV CD4+ TRM HIV DNA

ADSCs HIV CD4 TRM CD4+ TRM HIV
HIV ADSCs HIV HIV



200~1000cp/ml

2020 2023 6 HIV-1
200~1000cp/ml HIV-1 >0.5ml

In-house pol

765 54.51% 417/765 1
= / ×100%

HIV-1 12 07_BC 64.51% 01_AE 26.14% 08_BC 3.12%
P>0.05 44.12% 184/417 184

26.09% 48/184 73.91% 136/184
4.80% 20/417 13 22 M46I/L I47V Q58E

22.78% 95/417 16 61 M184I/V K65R
39.57% 165/417 18 54

K103N V106M



SARS-CoV-2 ADCC

SARS-CoV-2
( antibody_x0002_dependent cell-mediated cytotoxicity,ADCC)

SARS-CoV-2 (spike, S) HEK293T , Fc R a-
V158 Jurkat , ADCC 

, 38 ADCC ELISA 
, C- SARS-CoV-2 S 

Mann-Whitney U , Spearman 

,38 S S1 ( receptor-binding 
domain,RBD) 97. 4% (37 / 38); ,

3 ~ 4 > 1 320 < 1
320 [ IC50 :749. 6 (396. 5~ 3 772. 0) vs. 81. 4 (11. 6 ~ 228. 4),P<0. 01]

ADCC , 86. 8% (33 / 38) ADCC ,
, 3 ~ 4 ADCC 

, , S S1 RBD 
, 0. 686 0. 535 0. 471 (P <0. 01), 0. 573(P<0. 

01)

ADCC , SARS-CoV-2
ADCC , ADCC ,ADCC 3 ~ 4

,



Basic research and laboratory testing 

Diverse immune responses in vaccinated individuals with
and without symptoms after omicron exposure during the

recent outbreak in Guangzhou, China
Ming Gao1,Xiaomin Xing1,Wenbiao Hao1,Xulei Zhang1,Kexin Zhong1,Canhui Lu2,Xilong Deng1,Lei Yu1

1. Institute of Infectious Diseases, the Eighth Affiliated Hospital of Guangzhou Medical University
2. Jiahe Community Health Service Center of Baiyun District, Guangzhou

Objectives During the recent wave of coronavirus disease 2019 (COVID-19) infections in 
China,  most individuals have been vaccinated and exposed to the omicron variant. In the present 
study,  two cohorts were observed in the vaccinated population: vaccinated individuals with 
symptoms  (VIWS) and those without symptoms (VIWOS). Our study aimed to characterize the 
antibody  response in two cohorts: VIWS and VIWOS.   

Methods A questionnaire survey was conducted in the community. Blood and saliva samples 
were  collected from 124 individuals in the VIWS and VIWOS cohorts. Capture enzyme-linked 
immu_x0002_nosorbent assay (ELISA) was performed to detect severe acute respiratory 
syndrome coronavirus  2 (SARS-CoV-2) specific antibodies.   

Results The questionnaire survey revealed that 30.0 % (302/1005) of individuals in the older adult 
group ( 65 years) experienced no symptoms, whereas the rate of individuals without symptoms 
in the younger group (<65 years) was 17.8 % (166/932). Nucleocapsid (N)-specific IgM (N-IgM) 
was detected in the blood samples at a rate of 69.2 % (54/78) in the VIWS cohort. The positivity 
rate for N-specific IgA (N-IgA) was 93.6 % (73/78). In addition, the positivity rates of spike (S)-
specific IgA (S-IgA) and N-IgA detected in saliva samples were 42 % (21/50) and 54 % (27/50), 
respectively. Both N-IgA positivity and negativity were observed in the VIWOS cohort. The 
detection rate of N-IgM positivity was 57.1 % (12/21) in the N-IgA-positive group. In addition, 54.3 %
(25/46) of the vaccinated individuals without symptoms were IgA-negative. 

Conclusions Our study indicates that substantial N-specific antibodies were induced during 
om_x0002_icron infection and that testing for N-IgA in both blood and saliva may aid in the 
diagnosis of  SARS-CoV-2 infection in vaccinated populations.
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2022
VIWS

VIWOS

124 ELISA
SARS-CoV-2

65 30.0% 302/1005 65
17.8% 166/932 VIWS IgM N-IgM

69.2% 54/78 N IgA 93.6% 73/78 S-IgA N-IgA
42% 21/50 54% 27/50 VIWOS N-IgA N-IgM

N-IgA 57.1% 12/21 54.3% 25/46
IgA

N
N-IgA



HIV
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1.
2.
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5.

anti-retroviral therapy ART
HIV

pre-treatment drug resistance PDR

2022 1 12 473 HIV-1
PCR/ PCR HIV-1 - PR-RT IN

HIV HIVdb drug resistance 
mutations DRMs nucleoside reverse transcriptase inhibitors
NRTIs non-nucleoside reverse transcriptase inhibitors NNRTIs

protease inhibitors PIs integrase strand transfer inhibitors
INSTIs

PR-RT 434 434/473 91.8% IN 407 407/473 86.0%
PDR 6.5% [95% CI: 4.4%~9.1%] NRTIs

0.9% [95% CI: 0.3%~2.3%] NNRTIs 4.1% [95% CI: 2.5%~6.5%] PIs
1.8% [95% CI: 0.8%~3.6%] INSTIs 0.5% [95% CI: 0.1%~1.8%] PR-

RT 11 31 URFs CRF07_BC
53.7% 233/434 CRF01_AE 25.3% 110/434 V179D 1.6% K103E 1.4%

NNRTI Q58E 1.2% M184V 0.7% PI NRTI 
1 INSTI Y143S RAL

G163K EVG RAL

NNRTI PDR 4.1% NNRTI
ART



ATCC48183 HIV-1 CD4

HIV-1 CD4
HIV-1 CD4

HIV-1 HIV HC )
ART 6 12 18 24 30

16S rRNA LC-MS
CD4 CD38 HLA-DR HIV-1

CD4
HIV-1IIIB MT-2 wb elisa

HIV-1 HIV-1 p24 mRNA MT-2
LC-MS

HIV-1 MT-2 PBMCs
HIV-1

MT-2 PBMCs HIV-1 p24 CD4+CD38+HLA-DR+
HIV-1

wb HIV-1 elisa
HIV-1

90 HIV-1 41 HIV-1
42 32 34 31 31 ART HIV CD4+CD38+HLA-DR+ %

HC ART HIV HC ART (6.1±1.13)
(11.41±0.9) (18.32±2.47) HIV HC ART

(22.81±2.13 ) (30.13±2.25) HIV HC
HC HIV

ATCC48183 Bacteroides stercoris ATCC48183, BS CD4+CD38+HLA-DR+% L-
L- L-Kynurenine Melatonin

MT-2 BS RPMI1640
HIV-1IIIB HIV-1 p24

Viral protein interaction with cytokine and cytokine receptor
Indole Indole-3-Carboxaldehyde I3A 3-Indoleacrylic acid 3-IDC

BS trpA trpB trpC trpS tnaA
Indole I3A 3-IDC HIV-1IIIB MT-2

HIV-1 p24 PBMCs BS Indole I3A 3-IDC HIV-1
HIV-1 p24 HIV-1 MT-2 CD4+CD38+HLA-DR+%

BS Indole I3A 3-IDC PBMCs
CD4+CD38+HLA-DR+%

Indole I3A 3-IDC HIV-1 p24 HIV-1 gp120 HIV-1 gp41
-3 Indole

I3A 3-IDC HIV-1 p24 HIV-1 p24



HIV-1 ATCC48183 HIV-1IIIB
CD4 ATCC48183 Indole I3A

3-IDC HIV-1 p24



2019 2022

2019 2022 HIV
HIV/AIDS

EXCEL2019 SPSS26.0

2019 2022 2.77 3.32
19.8% 23.5%

60% 2019-2020 1.92 1.87
2.10 2.10 2019 865.5 823.2

2.5%
2019 2022 2019 5.5/ 2022 3.2/

2019 126.9/ 2022 82.1/
HIV/AIDS 4.6/ 3.2/

2019 2022



PCR HIV RNA

Highly active antiretroviral therapy HAART HIV
HIV

PCR Quantitative Real-time PCR qPCR HIV-1
Pre-exposure Prophylaxis PrEP HIV

qPCR HIV RNA
HIV HIV-1

PCR Digital PCR dPCR
qPCR

qPCR dPCR HIV RNA
HIV-1 RNA

HIV-1 PCR HIV 
RNA dPCR

1 50 HIV-1 CRF01_AE
CRF07_BC CRF08_BC B CRF55_01B dPCR

2 HIV-1 RNA dPCR
Probit

qPCR 3 10 40 HIV-1 RNA
HCV HBV dPCR

4 HIV-1 RNA dPCR
qPCR Coefficient of Variation, CV%

dPCR HIV-1 100%
qPCR 6.5IU/mL HIV RNA

HCV HBV
qPCR

dPCR HIV RNA
HIV

HIV-1



HIV-1 RNA HIV-1 DNA

1 2 2 2 2 2 2 1 1 3

1.
2.
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LLV HIV-1 RNA HIV-1 DNA
ART

2021 5 2022 5 ART 6
1 HIV-1 RNA 50 1000 copies/mL HIV/AIDS

HIV-1 RNA HIV-1 DNA
HIV-1 RNA HIV-1 DNA

32 16 16
34.5 HIV-1 62.5% ART 3.9 ART

NRTIs NNRTIs 84.4%
32 28 HIV-1 DNA pol 10 HIV-1 RNA pol

HIV-1 DNA pol HIV-1 RNA pol
2=20.988 P 0.05 10 HIV-1 RNA pol 4

NRTIs NNRTIs 3 NNRTIs 28 HIV-1 DNA pol
7 NRTIs NNRTIs 6 NNRTIs 1

NNRTIs PIs HIV-1 RNA HIV-1 DNA
HIV-1 RNA pol HIV-1 DNA pol 8

6 4 1 HIV-1
RNA 1 HIV-1 DNA

HIV-1 RNA HIV-1 DNA IDs12, 16, 
17,19, 21, 22, and 30 HIV-1 RNA HIV-1 DNA
HIV-1 RNA HIV-1 DNA M184 4/8 K103 3/8

NNRTIs 6/8 6/8 NRTIs
(4/8) 4/8 4/8

HIV-1 RNA HIV-1 DNA LLV



DNA HIV-1
1,2 2 2 3 3 2 2

1. 110122
2. 100013
3. 100069

antiretroviral therapy, ART
HIV-1 HIV-1 50~1000 

copies/ml ART RNA
DNA HIV-1

HIV-1

2019 8 2023 8 18
ART HIV-1 RNA HIV-1 pol

RNA pol
DNA Nested-

PCR Sanger COMET HIV-1 RIP jpHMM
MEGA 11.0 NFLG

R4.2.1
HIV -

36 23 ART 35 MSM 1
19-63 DNA 66.7% 24/36 NFLG

13 36.1% 13/36 5’ 3’ 5 6 RNA pol
14 11 78.6% DNA RNA pol

22 13 59.1% Fisher P=0.29
CRF01_AE 8 33.3% CRF07_BC 9 37.5%

1 65_cpx 6 URFs 8
V179D/E M184V 1

M184I G140R

DNA HIV-1
RNA pol DNA HIV NFLG



PCR DNA
HIV-1

1,13,14 1 1,2 14 3 4 4 5 6 7

9 13,14 5 5 10 11 12 8 3 2 1
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6.

7.
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9.
10.

11. /
12.

13.
14.

PCR DNA low-Level 
viremia, LLV

HIV-1 / HIV-1 RNA DNA
PCR HIV-1 RNA DNA HIV-1 protease and 

reverse transcriptase inhibitor, PRTI integrase strand transfer inhibitor, INSTI
Sanger HIV-1 RNA

extracellular particle, EP HIV HIV-1
RNA

4158 HIV-1 RNA PRTI INSTI
94.71% 3938/4158 92.52% 3847/4158 57 PRTI HIV-1

RNA EP 52.63%
30/57 INSTI HIV-1 RNA 70

EP 51.43% 36/70 EP
HIV-1 DNA

98.25% 56/57 95.71% 67/70 1993 HIV-
1 DNA RNA PI NRTI NNRTI INSTI

98.95% 1427/1445 93.49 % 1351/1445 90.93% 1314/1445 98.61% 1281/1299

PCR EP HIV-1 DNA
LLV 90.93% HIV-1 RNA DNA

LLV HIV-1 RNA DNA
LLV 



HIV HIV

Transgender Women TGW HIV
HIV HIV self-testing HIVST HIVST TGW

HIV HIVST TGW HIV

6
1 1

3 6
18 HIV 6

HIV
1 1~5 HIV TGW HIVST HIV

HIVST“ ” TGW HIV HIV
Stata 15 P<0.05

ChiCTR2000039766

2021 2 2021 7 795 TGW 255 TGW
127 128 (30.7±9.0) 76.9% 196/255)

45.5% 116/255 HIV 70.6% 180/255 HIVST
39.2% 100/255 HIV 38.8% 83/255

92.1% 117/255 91.4% 117/128
84.3% 107/127 84.4% 108/128

HIV HIVST HIV
89.7% vs.72.6% 86.9% vs. 71.3% HIVST

70.9% vs. 48.7% 72.9% vs. 48.1% HIVST
67.3% vs. 48.1%

HIV 61.7% vs. 38.9%

HIVST TGW HIV
TGW HIV HIVST TGW HIV

HIVST
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HIV
ART

ART
ART

2018 6 HIV
HIV 7 30

HIV
7 30

2016 6 2022 12 2018 6
2020 1

2022 12 31 11,040
81 18 0.7% 3265 18 49 29.3% 7694 50

70.0% 8088 73.2% 2952
26.8% 30 16.4%

95% CI 9.8% 23.0% 7 16.3% 95% CI 10.2%
22.5%

7 31.08% 95% CI 9.91% 52.25%

HIV HIV
7 30

30 7



2016
2019

2021

1. ” ” 2 (
(2019 9 2020 6 ) (2020 12 2021

12 ))
2. /

3.

4.

1260 959 2
20~39 

30.8% 20.8%
12 42.1% 58.6%

1 426 1169 93%
1.1% 0.9% 1% 10% 20%

20.8% 
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logistic 3
HIV post-exposure prophylaxis PEP

PEP 

5 2021 9 11 PEP
PEP logistic

ROSE AUC
3

7 346 67.63% PEP 4 824 97.10%
PEP 92.49% PEP 552 7.51% 1 logistic

PEP HIV HIV HIV
2 CP 

0.025 5 6 7
PEP PEP 583.36

HIV 129.35 HIV 108.70 HIV 95.11 41.75
3

5 PEP HIV HIV
3 PEP

HIV HIV HIV
logistic AUC 95%CI 0.77

0.75 0.79 0.74 0.72 0.76 0.90 0.89 0.92
logistic

PEP PEP PEP
HIV PEP



HIV HIV-1 HIV
VL HIV

2022 1 2023 11 HIV
VL VL>5000CPs/ml

P<0.05

HIV VL 87.06% VL>5000CPs/ml 4.06%
VL 5000CPs/ml 9.60% 12.10% 10.53% 9.38

HIV VL 87.08% VL>5000CPs/ml 22.49%
VL 5000CPs/ml 54.69% 50.83% 85.71%

VL 5000CPs/ml

HIV HIV-1
HIV



HIV

HIV

2023 6 18 HIV
Colaizzi

4

HIV
HIV



2011 2022 HIV/AIDS

HIV HIV/AIDS

HIV/AIDS HIV
Cochran-Armitage joinpoint HIV/AIDS

2011 2022 206.51 0.9%
AAPC 14.48% 95%CI 12.17%~16.24%

Z=-365.81 P<0.0001
AAPC 19.38% 95%CI 14.47%~24.46% 15.36% 95%CI

11.10%~19.89% 13.19% 95%CI 11.50%~14.77%
Z=62.53 P<0.0001 Z=-72.47

P<0.0001 Z=31.31 P<0.0001
/ 4.95‰ 2011 2016 APC 9.94% 95%CI

2.92%~19.17% 2016 2022 APC -22.39% 95%CI -26.93%~-18.40%
AAPC -9.08% 95%CI -11.22%~-6.83% HIV/AIDS

10223 4.1% Z=-16.20 P<0.0001
6.9% AAPC 5.57% 95%CI

3.03%~ 8.34% 15~29 31.6% 81.9%
71.6% CD4 <200 / L 23.8% 50%

/ CD4
P<0.05 15~29

P<0.05

HIV



HIV

ROC HIV HIV

2012 1 2014 7 HIV HIV-1
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HIV testing and promotion of its applications

Web-Based Risk Prediction Tool for an Individual's Risk of 
HIV and Sexually Transmitted Infections Using Machine 

Learning Algorithms: Development and External Validation 
Study

Xianglong Xu
Shanghai University of Traditional Chinese Medicine

Melbourne Sexual Health Centre, Alfred Health, Melbourne, Australia
Central Clinical School, Faculty of Medicine, Nursing and Health Sciences, Monash University, Melbourne, 

Australia

Objective HIV and sexually transmitted infections (STIs) are major global public health concerns. 
Over 1 million curable STIs occur every day among people aged 15 years to 49 years worldwide. 
Insufficient testing or screening substantially impedes the elimination of HIV and STI transmission. 
The aim of our study was to develop an HIV and STI risk prediction tool using machine learning 
algorithms.

Methods We used clinic consultations that tested for HIV and STIs at the Melbourne Sexual Health 
Centre between March 2, 2015, and December 31, 2018, as the development data set (training 
and testing data set). We also used 2 external validation data sets, including data from 2019 as 
external "validation data 1" and data from January 2020 and January 2021 as external "validation 
data 2." We developed 34 machine learning models to assess the risk of acquiring HIV, syphilis, 
gonorrhea, and chlamydia. We created an online tool to generate an individual's risk of HIV or an 
STI.

Results The important predictors for HIV and STI risk were gender, age, men who reported having 
sex with men, number of casual sexual partners, and condom use. Our machine learning-based 
risk prediction tool, named MySTIRisk, performed at an acceptable or excellent level on testing 
data sets (area under the curve [AUC] for HIV=0.78; AUC for syphilis=0.84; AUC for 
gonorrhea=0.78; AUC for chlamydia=0.70) and had stable performance on both external validation 
data from 2019 (AUC for HIV=0.79; AUC for syphilis=0.85; AUC for gonorrhea=0.81; AUC for 
chlamydia=0.69) and data from 2020-2021 (AUC for HIV=0.71; AUC for syphilis=0.84; AUC for 
gonorrhea=0.79; AUC for chlamydia=0.69).

Conclusions Our web-based risk prediction tool could accurately predict the risk of HIV and STIs 
for clinic attendees using simple self-reported questions. MySTIRisk could serve as an HIV and 
STI screening tool on clinic websites or digital health platforms to encourage individuals at risk of 
HIV or an STI to be tested or start HIV pre-exposure prophylaxis. The public can use this tool to 
assess their risk and then decide if they would attend a clinic for testing. Clinicians or public health 
workers can use this tool to identify high-risk individuals for further interventions.
Xianglong Xu, Zhen Yu, Zongyuan Ge, Eric P F Chow, Yining Bao, Jason J Ong, Wei Li, Jinrong 
Wu, Christopher K Fairley, Lei Zhang: Web-Based Risk Prediction Tool for an Individual's Risk of 
HIV and Sexually Transmitted Infections Using Machine Learning Algorithms: Development and 
External Validation Study. Journal of Medical Internet Research 2022, 24(8):e37850. doi: 
10.2196/37850.
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HIV testing and promotion of its applications

Multicenter evaluation of a novel HIV-1 high-sensitivity 
nucleic-acid detection reagent

Jianfeng Han,Feng Ding,Juan Liu,Lizhong Dai
Sansure Biotech Inc., National and local joint engineering research center for infectious diseases and tumor gene 

diagnosis technology

Objective HIV viral load testing is superior to other auxiliary diagnostic methods in terms of 
sensitivity, precision, and early detection. It serves not only as a useful tool for early disease 
diagnosis and screening, but also for assessing the efficacy of HIV drug treatment and monitoring 
disease progression. Currently, internationally renowned HIV viral load testing products include 
HIV quantitative detection reagents from companies such as Roche, Abbott, and Cepheid. 
Although numerous reagents have been developed and introduced to the Chinese market, there 
are significant differences between the performance parameters of reagents from different 
manufacturers, and most of them have not been evaluated clinically through domestic and 
international multicenter studies. In this multicenter study, we aimed to evaluate the clinical utility 
of a domestically and internationally certified, highly sensitive human immunodeficiency virus 
(HIV)-1 nucleic acid quantitative detection reagent kit.

Method We conducted parallel testing of 557 domestic clinical samples (obtained from Chongqing 
Public Health Medical Center, The First Hospital of Changsha City, Wuhan Jinyintan Hospital, and 
Xiangya Hospital Central South University) using HIV nucleic acid detection reagents from Sansure 
Biotech and Daan Gene, and 206 foreign clinical samples from Germany using HIV nucleic acid 
detection reagents from Sansure Biotech and Roche. Following the standard procedures outlined 
in the reagent kit instructions, parallel testing was conducted. Each sample was tested 
simultaneously with HIV nucleic acid detection reagents. The fundamental principles underlying 
these HIV-1 nucleic acid detection methods are consistent and they employ real-time fluorescence 
quantitative polymerase chain reaction amplification technology to detect HIV-1 plasma viral load. 
All detection results were processed and analyzed statistically.

Results Parallel testing was conducted on 557 clinical samples collected from domestic medical 
institutions, including Chongqing Public Health Medical Center, The First Hospital of Changsha 
City, Wuhan Jinyintan Hospital, and Xiangya Hospital of Central South University. The multicenter 
study results from these four institutions revealed that the positive agreement rate of Sansure 
Biotech’s HIV nucleic acid quantitative detection reagent with the control reagent was 99.78% (95% 
CI: 98.8%–100%), the negative agreement rate was 98.02% (95% CI: 93.0%–99.8%), and the total 
agreement rate was 99.46% (95% CI: 98%–99.9%). In the comparison study of 206 samples 
conducted in German laboratories, the diagnostic sensitivity of Sansure Biotech’s HIV nucleic acid 
quantitative detection reagent reached 98% (95% confidence interval: 92.96%–99.76%) compared 
to Roche’s product. The diagnostic specificity was 98.11% (95% confidence interval: 93.35%–
99.77%), the positive predictive value was 4.94% (95% confidence interval: 1.30%–17.03%), the 
negative predictive value was 100% (95% confidence interval: 99.99%–100.00%), and the 
diagnostic accuracy was 98.11% (95% confidence interval: 95.18%–99.50%).

Conclusion Sansure Biotech's HIV nucleic acid quantitative detection reagent is the only one 
domestically and the second in the world to receive CE List A certification. HIV detection reagents 
from Roche and Sansure Biotech were chosen for parallel comparison in this study primarily due 
to their dual-target nature and the performance parameters of Sansure Biotech's reagent being 
more similar to those of Roche's. The results of this international and domestic multicenter study 
indicate that Sansure Biotech's HIV-1 plasma viral load detection reagent compares favorably to 
commonly used reagents worldwide. Its performance parameters and practical application more 
than satisfy clinical needs, making it a viable candidate for clinical application and promotion.
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HIV-1 molecular transmission network among sexually 
transmitted populations in Liaoning Province, China

Ning Ma
Liaoning Provincial Center for Disease Control and Prevention, Shenyang, Liaoning, China

Objective In recent years, with the development of molecular epidemiology, molecular 
transmission networks based on evolutionary theory and sequence analysis have been widely used 
in research on human immunodeficiency virus (HIV)-1 transmission dynamics and precise
intervention for high-risk populations. The HIV-1 molecular transmission network is a new method 
to study the population’s access to the network, the characteristics of clustering, and the 
characteristics of interconnection in the network. Here, we analyzed the characteristics of the HIV-
1 molecular transmission network of sexually transmitted people in Liaoning Province. 

Methods A study of HIV-infected persons who were sexually transmitted in Liaoning Province from 
2003 to 2019. HIV-1 RNA was extracted, amplified and sequenced, and a phylogenetic tree was 
constructed to determine the subtype using the well matched pol gene region sequence. The gene 
distance between sequences was calculated, the threshold was determined, and the molecular 
transmission network was constructed. Results: 109 samples of pol gene region were obtained. 
The main subtype of HIV-1 was CRF01_AE, followed by B, CRF07_BC, etc. 12.8% of them were 
resistant to HIV. At the threshold of 0.55 gene distance, 60.6% of them entered the HIV-1 molecular 
transmission network. Workers, sample source voluntary counseling and testing, other testing, 
subtype B and drug resistance are the factors influencing the access to HIV-1 molecular 
transmission network. The subtype of CRF01_AE formed 6 clusters in the molecular transmission 
network. In the network, the difference of connection degree between different subtypes was 
statistically significant. 

Results The three subtypes CRF01_AE, CRF07_BC and B that enter the molecular transmission 
network do not have interconnections, and they form clusters with each other. It shows that the risk 
of transmission among the three subtypes is less than the risk of transmission within each subtype. 
The factors affecting HIV-1 entry into the molecular transmission network were occupation, sample 
source, genotype and drug resistance. The L33F mutation at the HIV-1 resistance mutation site 
constitutes the interconnection in the largest transmission cluster in the network. The 
epidemiological characteristics of HIV-infected persons in each molecular transmission cluster 
show that 97% of the study subjects come from the same area and have a certain spatial 
aggregation. 

Conclusion Constructing a molecular transmission network and conducting long-term monitoring, 
while taking targeted measures to block the spread of HIV can achieve precise prevention and 
control.
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HIV testing and promotion of its applications

Application of Bayesian networks to explore prevalence 
and associated factors of HIV self-testing among high-risk

men who have sex with men in China
Zhihui Zhu1,Jun Du1,Hongbo Zhang1,Tao Liu2,Shufang Sun2,Cui Yang3,Nickolas Zaller4,Haipeng Zha5,

Xiuping Zhao6,Xuejiao Hu7,Pan Gao8,Jun Wang1,Yehuan Sun1,Zhihua Zhang1,Don Operario9

1. Anhui Medical University
2. Brown University

3. Rutgers University
4. University of Arkansas for Medical Science

5. Chengdu Tongle Health Consulting Service Center
6. Suzhou Center for Disease Control and Prevention
7. Wuhan Center for Disease Control and Prevention

8. Youth Public Health Service Center, Hefei
9. Emory University

Abstract
Background Men who have sex with men (MSM) are among thehighestrisk globalpopulations for 
human immunodeficiency virus (HIV) infection. Promoting HIV self-testing (HIVST) is an effective 
strategy for preventing and controlling HIV infection. We assessed the prevalence and factors 
associated with HIVST among MSM based on Bayesian networks, which could guide the 
implementation of future HIV intervention programs.

Objective To explore the prevalence and associated factors of HIVST among 
HIV-negative MSM in China whoengaged in condomless sex during the past 6 months.

Methods We performed analysis of baseline data from a large longitudinal randomized 
controlled trial. Participants were enrolled through targeted outreach and community-based 
referral by 5 non-government organizations (NGOs), between June 2022 and February 
2023. A questionnaire survey was employed to collect information about sociodemographic 
characteristics, health behaviors during the past 6 months, andHIVST during the past 6 months. 
Factors associated with HIVST were estimated using logistic regression and Bayesian networks.

Results 1,800 MSM were included, 37.5% (n=675) reported HIVST in the past 6 months. HIVST 
waspositivelyassociated with higher monthly income, migrant status, sexual partners, sex under 
the influence ofsubstances, higher frequency of browsing/using WeChat to explore HIV prevention 
or treatment information and services. HIVST was negatively associated with older age, 
inconsistentcondom usewith casual sex partners, seeking sexual partners through gayvenues, 
having sex under the influence ofalcohol. The finalBayesian network model showed HIVSTduring 
the past 6 monthswaspredicted byage, condom use with casual sexual partners, sex partner’s 
HIVST status, and frequency of browsing/using WeChat to explore HIV prevention or treatment 
information and services.

Conclusions Prevalence of HIVST in thepast 6 mos among MSM in China is low. Use 
ofBayesian network analysis revealed causal relationships between factors operating 
at multiple levelsthatinfluence HIVST uptake. Findingsspecifypromisinginterventiontargets 
to promoteHIVSTuptake.
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Due to the inability to be cultured in vitro, the biological characteristics and pathogenicity of 
Pneumocystis jirovecii remain unclear. Intestinal microflora disorder is related to the occurrence 
and development of various pulmonary diseases. This work explores the pathogenesis of 
pneumocystis pneumonia (PCP) in acquired immune deficiency syndrome (AIDS) patients from a 
microbiome perspective, to provide better strategies for the diagnosis, treatment, and prevention 
of PCP.

Subjects were divided into three groups: human immunodeficiency virus (HIV)-infected 
patients combined with PCP, HIV-infected patients without PCP, and HIV-negative. Stool and 
bronchoalveolar lavage fluid (BALF) samples were collected, total DNA was extracted, and 16S 
rRNA high-throughput sequencing was performed using an Illumina MiSeq platform. PICRUSt and 
BugBase were used to predict microflora functions, and correlation analysis of intestinal and lung 
bacterial flora was conducted.

Compared with the HIV- group, prevotella and another 21 genera in the intestinal microbiome 
were statistically different in the HIV+ group; 25 genera including Escherichia-Shigella from 
HIV+PCP+ group were statistically different from HIV+PCP- group. The abundance of Genera such 
as Porphyromonas was positively or negatively correlated with CD16/CD56+ ( L). Compared with 
the HIV- group, identification efficiency based on area under the curve (AUC) >0.7 for the HIV+ 
group identified seven genera in the gut microbiota, including Enterococcus (total AUC = 0.9519). 
Compared with the HIV+PCP- group, there were no bacteria with AUC >0.7 in the lung or intestine 
of the HIV+PCP+ group.

HIV infection and PCP significantly altered the species composition of lung and intestinal 
microbiomes, HIV infection also significantly affected intestinal microbiome gene functions, and 
PCP exacerbated the changes.



Prevention and treatment of STD

“Regular syphilis screening” strategy implementation 
decreased Syphilis infection in patients with human 

immunodeficiency virus in eastern China between 2018 
and 2022: A 5-year retrospective longitudinal study

Lin He,Xiaohong Pan,Jiezhe Yang
Zhejiang Provincial Center for Disease Control and Prevention

Background Syphilis is a growing epidemic among patients with human immunodeficiency virus 
(HIV). Syphilis testing leads to early diagnosis and treatment, which reduces transmission. A 
regular syphilis screening strategy for HIV-infected patients was implemented in Zhejiang Province, 
China, in 2018. Therefore, this study aimed to identify factors associated with syphilis infection and 
evaluate whether a long-term, regular syphilis screening strategy reduces the rate of syphilis 
infection.

Methods This retrospective longitudinal study was conducted between 2018 and 2022. Patients 
with HIV aged ³ 15 years, diagnosed in 2018 or earlier, and who underwent annual syphilis tests 
between 2018 and 2022 were included in the study. Surveillance data was obtained from Zhejiang 
Province, including the HIV-infected and regular syphilis screening databases for patients with HIV. 
The HIV-infected database of China’s Disease Control and Prevention Information System tracks 
all diagnosed cases. The regular syphilis screening database was obtained from a follow-up care 
program for patients with HIV. Factors associated with syphilis infection were analyzed using a 
generalized estimating equation model.

Results In total, 16875 participants were included in this study. The annual syphilis infection rates 
between 2018 and 2022 were 9.3%, 7.5%, 6.5%, 6.4%, and 5.7%, respectively. Approximately 
81.0% (13 676/16 875) of the patients were never infected with syphilis during the study. A 
generalized estimating equation model analysis showed that male participants (adjusted odds ratio 
[aOR] = 2.26, 95% confidence interval [CI]: 1.90–2.68) aged 25-34 years (aOR = 1.28, 95% CI: 
1.10–1.50) who had homosexual transmission (aOR = 1.65, 95% CI: 1.49–1.83), and a history of 
sexually transmitted infections before the HIV diagnosis (aOR = 1.98, 95% CI: 1.81–2.17) were 
associated with an increased risk of syphilis. Syphilis infection rates decreased significantly (aOR 
= 1.70, 95% CI: 1.58–1.84) between 2018 and 2022 by 41% (95% CI: 37%-46%) after adjustment 
for other factors.

Conclusions Our study provides strong evidence that a 5-year regular syphilis screening strategy 
implementation for patients with HIV could reduce the syphilis infection rate by 41% (95% CI: 37%-
46%). Therefore, we suggest implementing a regular syphilis screening strategy for patients with 
HIV in China.
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Prevention and treatment of STD

Improving the Acceptability of Human Papillomavirus 
Vaccines Among Men Who Have Sex With Men According 
to the Associated Factors: A Systematic Review and Meta-

analysis
Yang Zhao1,Yanqing Gao1,Xiaojie Huang2,Cuie Liu1

1. Department of Dermatology, Beijing Youan Hospital, Capital Medical University, Beijing, China
2. Center for Infectious Diseases,Beijing Youan Hospital, Capital Medical University, Beijing, China

Published in Front. Pharmacol. 12:600273. doi: 10.3389/fphar.2021.600273

Objectives To investigate the acceptability of human papillomavirus (HPV) vaccination among 
men who have sex with men (MSM) and its associated factors.

Methods We searched studies written in English in PubMed, EMBASE, and Web of Science with 
no geographical or time restrictions. We evaluated the quality of the included literature. 
We calculated the pooled acceptability and performed meta-analysis of selected studies, 
including factors associated with the acceptability among MSM, using Review Manager (v5.3).

Results The acceptability among the 15 studies (n=8,658) was 50% (95% CI: 0.27–0.72). The 
meta-analysis of seven articles (n=4,200) indicated that having a college or higher degree (OR = 
1.62, 95% CI: 1.35–1.95), disclosure of sexual orientation to healthcare professionals (HCPs; OR 
= 2.38, 95% CI: 1.47–3.86), vaccination with at least one dose for hepatitis A or B (OR = 2.10, 95% 
CI: 1.42–3.10), awareness of HPV (OR = 1.85, 95% CI: 1.21–2.83), knowledge of HPV (SMD = 
0.28, 95% CI: 0.16–0.39), perceived susceptibility to HPV infection (SMD = 0.31, 95% CI: 0.11–
0.50), and perceived severity of HPV-related disease (SMD = 0.40, 95% CI: 0.28–0.51) can 
promote acceptance of HPV vaccines. Meanwhile, people who have had unprotected anal sex or 
have more sex partners tend to have low acceptance of HPV vaccines.

Conclusions HPV education should be actively promoted according to the factors that influence 
the acceptability of HPV vaccines among the MSM population. HPV education should be especially 
aimed at people with low academic qualifications and people with risky sexual behaviors, and 
should emphasize the aspects of susceptibility to and severity of HPV-related disease. More 
intervention trials should be conducted to increase the credibility of the results.
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Medical ethics and sociology

Exploring the Experiences of HIV Peer Participation in Peer 
Support: A Meta-Synthesis of Qualitative Research

Keyi Chang
Beijing You 'an Hospital, Capital Medical University

Abstract
Background Gaining insights and feedback from individuals providing peer support is crucial for 
optimizing and enhancing the efficacy and long-term viability of peer support for HIV peer support 
programs. However, there is a dearth of published systematic reviews that explore the experiences 
of peer supporters when engaging in such support. Therefore, this study aims to consolidate 
qualitative research on the participation experiences of peer supporters in order to elucidate their 
sentiments towards peer support for HIV. The ultimate goal is to improve the effectiveness and 
sustainability of HIV peer support.

Methods A meta-aggregation approach was employed to synthesize qualitative studies. Electronic 
databases were searched for peer-reviewed and gray literature published in English and Chinese 
between 1996 to September 2022. Two independent reviewers assessed the methodological 
quality and extracted data from the included studies. The meta-aggregation approach developed 
by the Joanna Briggs Institute (JBI) was utilized to synthesize the findings.

Results A total of 2610 studies were initially identified through the database search. From 
these, twenty-two eligible studies were included in the meta-synthesis. Among the selected studies, 
five presented synthesized findings on the following topics: Firstly, partners of individuals with 
HIV exhibit specific motivations and advantages when engaging in peer support work. Secondly, 
peers with HIV reinforce the connections between people living with HIV and medical institutions, 
ensuring continuity of care and compensating for the limited availability of medical resources. 
Thirdly, HIV peer support volunteers are capable of providing patients with a higher level of support. 
Additionally, participating in HIV peer support work can also yield personal benefits for the 
volunteers themselves. Finally, peer support programs for people living with HIV face both 
opportunities and challenges.

Conclusions The global problem of HIV is increasingly severe, necessitating more flexible and 
effective approaches to address resource allocation and social support for people living with HIV. 
Peer support presents a mutually beneficial option that holds significant implications for public 
health systems, clinical healthcare providers, PLHIV population, and peer support volunteers for 
PLHIV. It is imperative to develop effective models of peer support for PLHIV. Collaborative efforts 
between relevant departments and personnel, alongside HIV peers, should be undertaken to 
formulate support strategies. Additionally, efforts should be made to identify and guide PLHIV into 
the healthcare system, facilitating comprehensive treatment and care continuity. These measures 
aim to further reduce HIV transmission, improve the quality of life for PLHIV, and advance the 
"normalization" of HIV.
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Others related to the prevention and treatment of HIVAIDS and STD

Structure of gut microbiota and characteristics of fecal 
metabolites in people living with HIV

Xuebin Tian1,2,Yiwen Xie1,2,Nanping Wu1,2

1. Cell Biology Research Platform, Jinan Microecological Biomedicine Shandong Laboratory, Jinan, Shandong,
China

2. State Key Laboratory for Diagnosis and Treatment of Infectious Diseases, National Clinical Research Center
for Infectious Diseases, National Medical Center for Infectious Diseases, Collaborative Innovation Center for
Diagnosis and Treatment of Infectious Diseases, The First Affiliated Hospital, Zhejiang University School of

Medicine, Hangzhou, Zhejiang, China

Objective The gut microbiome plays a pivotal role in human immunodeficiency virus 
(HIV)/acquired immunodeficiency syndrome (AIDS). However, little is known about the 
corresponding changes in the gut microbiome-host interaction. Herein, we aimed to determine the 
structure of gut microbiota and the characteristics of fecal metabolites in people living with HIV 
(PLWH).

Method Stool samples from 70 PLWH and 34 healthy control individuals (HC) were collected and 
subjected to 16S rRNA gene amplification sequencing and non-targeted liquid chromatography-
mass spectrometry metabolomics analysis.

Results Firmicutes, Proteobacteria, and Actinobacteriota, and Bacteroidota were the most 
abundant phyla in both groups. At the genus level, the abundance of EscherichiaShigella was 
significantly upregulated in the PLWH group, whereas in the HC group, Bacteroides were 
upregulated. Predicted microbial functional analysis revealed significant decreases in alanine, 
aspartate, and glutamate metabolism, and histidine metabolism. Furthermore, 38 differential 
metabolites within 4 differentially enriched human metabolic pathways were identified by 
comparing the fecal metabolites between the HC and PLWH groups. Spearman correlation 
analysis revealed close relationships between four differential microbiota members and 
five differentially abundant fecal metabolites that might affect specific human metabolic pathways.

Conclusion Our study provides essential guidance for a fundamental systematic and multilevel 
assessment of the contribution of the gut microbiota and their metabolites to HIV/AIDS, providing 
a novel perspective for the further study of HIV/AIDS.



Others related to the prevention and treatment of HIVAIDS and STD

The prevalence of multidimensional frailty and its 
correlates among older people living with HIV in Shanghai

Yanyun Pan1,2,Hongzhou LU1,3

1. School of Nursing, Fudan University The Third People's Hospital of Shenzhen
2. Shanghai Public Health Clinical Center

3. The Third People's Hospital of Shenzhen

Objective This study aimed to determine the prevalence and factors associated with 
multidimensional frailty among older people living with HIV (aged 50 years and above) in Shanghai.

Methods This was a cross-sectional study conducted in December 2022 to October 
2023. Participants were recruited from infectious diseases hospitals that provide HIV care 
in Shanghai. Self-reported questionnaires were administered to assess multidimensional frailty 
(Tilburg Frailty Indicator). The correlation factors of multidimensional frailty were analyzed by 
Logistic regression model.

Results The study sample included 591 older people living with HIV (PLWH), mean age was 
59.63±7.311 years old . A total of 247 older PLWH (41.8%) reported multidimensional frailty. 
Logistic regression model showed that anxiety (OR=3.393,95%CI: 1.877-6.135), depression 
(OR=1.869,95%CI: 1.057-3.305), family dysfunction (OR=2.425,95%CI: 1.536-3.829), social 
support (OR=0.964,95%CI: 0.936-0.993) and monthly income (OR=0.483,95%CI: 0.259-0.902) 
were associated with multidimensional frailty.

Conclusions Multidimensional frailty was prevalent in older PLWH. Clinicians should focus on 
older PLWH with anxiety, depression, family dysfunction, low levels of monthly income and social 
support, taking interventions to reduce the risk of multidimensional frailty.
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An evaluation of Mp1p antigen screening for talaromycosis 
in HIV-infected antiretroviral therapy-naïve population in

Guangdong, China
dandan gong,Weiyin Lin,Huihua Zhang,Xu Ou,Liya Li,Pengle Guo,Yaozu He,Cong Liu,Weiping Cai, 

Tang,Linghua Li
Guangzhou Eighth People’s Hospital, Guangzhou Medical University, Guangzhou

Objective Southern China is one of the major endemic regions of T. marneffei, thus the 
prevention and control of talaromycosis are urgently needed. Unfortunately, the lack of screening 
remains a major obstacle to improve the treatment of T. marneffei-infected patients. To 
address the knowledge gaps, we performed this study to evaluate the prevalence of 
talaromycosis based on the Mp1p antigen detection and to assess the utility of Mp1p antigen 
screening among HIV-infected ART-naïve population in Guangdong, China. 

Methodology We performed a cross-sectional study of HIV-infected antiretroviral therapy (ART)-
naïve adult patients who were seen in 2018 at Guangzhou Eighth People’s Hospital, Guangzhou 
Medical University. Serum samples collected from all the 784 enrolled patients were tested for 
Mp1p antigen using double-antibody sandwich enzyme-linked immunosorbent assay. Receiver 
operating characteristic (ROC) curve analysis and Youden’s index (J) were used to determine the 
optimal cut-off of CD4+ count for classifying the existence of Mp1p antigen. A culture of pathogen 
was conducted in 350 clinically suspected patients to confirm talaromycosis, and  to evalute the 
screening efficacy of Mp1p antigen by comparing this result with that of the Mp1p antigen test. 

Results The overall prevalence of talaromycosis based on the Mp1p antigen detection was 11.4% 
(89/784) and peaked at 32.2% (75/233) in patients with CD4+ 50 Nr/ l. Logistic regression 
analysis found Mp1p antigen positive rate decreased with the increase in CD4+ counts (OR 0.982, 
95% CI 0.977-0.987, P<0.01). The optimal cut-off point of the CD4+ count was 50 Nr/ l or less. 
Among the 350 patients received both fungal culture and Mp1p antigen detection, 95/350 (27.1%) 
patients were culture-positive for a Talaromyces marneffei, 75/350 (21.4%) patients were Mp1p 
antigen positive. The Mp1p antigen assay showed a good agreement to the culture of pathogen, 
and the sensitivity, specificity, positive predictive value, negative predictive value and kappa value 
was 71.6% (68/95), 97.3% (248/255), 90.7% (68/75), 90.2% (248/275), and 0.737, respectively. 
The screening accuracy of the Mp1p antigen assay in patients with CD4+ counts of 50 Nr/ l was 
superior to that in those with higher CD4+ counts. 

Conclusions Mp1p antigen screening can be an effective tool for more efficient diagnosis of 
Talaromycosis, especially in HIV/AIDS patients with low CD4+ counts. Future validation studies are 
needed.
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素 收入水平、目前是否工作 都是效用值的主要影响因素。建议在 患者的关怀管理中，加大
慢性病早期筛查与宣传教育力度的同时，针对已确诊多重慢性病的患者，积极开展以强化其心理韧性
为核心的干预措施，改善其生命质量。
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Using artificial intelligence to predict infectious diseases 
and investigate key predictors among middle-aged and 

elderly populations in China 
 

Xianglong Xu1,2,3,Lijun Mao1,Hailei Zhao1 
1. School of Public Health, Shanghai University of Traditional Chinese Medicine, Shanghai, China 

2. Melbourne Sexual Health Centre, Alfred Health, Melbourne, Australia 
3. Central Clinical School, Faculty of Medicine, Nursing and Health Sciences, Monash University, Melbourne, 

Australia 
 
Background Infectious diseases are still a public health concern in China. Infections are common 
among older individuals. Limited research has been published using machine learning methods to 
predict multiple infectious diseases among middle-aged and elderly populations. To achieve the 
aim of co-management and prevention of multiple infectious diseases in this population, we used 
machine learning algorithms to predict and investigate the determinants of multiple infectious 
diseases. 
 
Methods Our study included 17,090 participants aged 45 years old and above from a national 
survey in China to train machine-learning models. Self-reported physician diagnoses were used to 
define infectious diseases, including tuberculosis, hepatitis B, malaria, influenza, rabies, 
schistosomiasis, AIDS, B encephalitis, dysentery, measles, brucellosis, gonorrhoea, syphilis, and 
others. Predictors included self-reported questionnaire data, physical examination data, and blood 
biomarker data. Evaluation of the model's performance was based on the area under the ROC 
curve (AUC) metric, where an AUC above 0.7 was considered acceptable. 
 
Results Adaptive boosting classifier (AUC=0.63), XGBoost (AUC=0.66), random forest 
(AUC=0.64), gaussian naive Bayes (AUC=0.60), gradient boosting machine (AUC=0.65), and light 
gradient boosting decision machine (AUC=0.61) provided better performance than conventional 
logistic regression (AUC=0.56) for predicting 1 infectious diseases. Adaptive boosting classifier 
(AUC=0.72), XGBoost (AUC=0.84), Random Forest (AUC=0.71), Gaussian Naive Bayes 
(AUC=0.64), Gradient Boosting Machine (AUC=0.72), and Light Gradient Boosting Decision 
Machine (AUC=0.80) provided better performance than conventional logistic regression 
(AUC=0.50) for predicting 2 infectious diseases. The XGBoost algorithm revealed that the 
common important factors for 1 infectious disease were diagnosed with liver disease, troubling 
body pain, degree of pain, vigorous physical activity, diagnosed with chronic lung diseases, blood 
urea nitrogen, depression, C-reactive protein, mean corpuscular volume, and Platelets). The 
XGBoost algorithm revealed that the common important factors for 2 infectious diseases were 
gender, chest pain, average walking speed, number of meals, stomach or other digestive disease, 
troubling body pain, emotional, nervous, or psychiatric problems, self-reported hearing status, liver 
disease, and lost all of the teeth. 
 
Conclusions Nonlinear machine learning algorithms performed better than the conventional 
logistic regression for predicting multiple infectious diseases. Our findings identified common risk 
factors for infectious diseases in middle-aged and elderly adults, providing valuable insights for co-
management and co-prevention of these conditions in China. 
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Factors associated with prevalence of cryptococcal 
capsular antigen among people living with HIV: a 

retrospective observational cohort study
Fenqi Da,yi cao,heping zhao,weiran tan,huijun hou,pengle guo,yaozu he,linghua li

Infectious Disease Center, Guangzhou Eighth People's Hospital, Guangzhou Medical University

Objective Cryptococcosis, caused by Cryptococcus, is an invasive fungal disease that poses a 
significant health risk, particularly to people living with HIV (PLHIV), who are considered one of the 
most vulnerable groups. In 2016, the World Health Organization recommended cryptococcal 
capsular antigen (CrAg) screening for AIDS patients with CD4+ T cell count below 100 cells/ l 
before initiating antiretroviral therapy (ART). This strategy has been implemented successfully in 
numerous countries and regions, yielding significant results. However, research related to this 
strategy has only recently commenced in China, and there is limited reporting on this matter. The 
primary objective of this study is to identify the factors associated with the prevalence of CrAg
among PLHIV in southern China.

Methods PLHIV were recruited from a designated HIV/AIDS clinic in southern China during the 
period from March 1, 2018, to December 31, 2019. Serum CrAg was qualitatively detected using 
colloidal gold immunochromatography (LFA). Additionally, fungal culture and pathological 
examinations of cerebrospinal fluid (CSF) were performed. Statistical analyses were conducted 
using the Chi-squared test and Wilcoxon rank sum test to assess factors associated with the 
prevalence of CrAg.

Results The study cohort included a total of 1478 PLHIV, among whom 297 (20.1%) were 
classified as ART-naive, while 1181 (79.9%) were ART-experienced. The median of CD4+ T cell 
count was 43 cells/ l [interquartile range (IQR):13-117]. The overall CrAg positive rate was 
determined to be 5.1% (75/1478). Notably, the majority of CrAg positive patients (71/75, 94.7%) 
had a baseline CD4+ T cell count  200 cells/ l. When stratified by ART status, the CrAg positive 
rates were 6.4% (19/297) among ART-naive patients and 4.7% (56/1181) among ART-experienced 
patients. There was no significant correlation between the CrAg positive rate and ART status 
(P=0.245). However, within the ART-experienced group, CrAg-positive individuals displayed lower 
baseline and latest CD4+ T cell counts (P 0.05). Among the 75 CrAg positive patients, 63 patients 
underwent fungal culture or pathological tests. 51 patients (51/63, 81.0%) were diagnosed with 
cryptococcosis, including 34 previously diagnosed patients and 17 newly diagnosed patients (14 
untreated patients and 3 treated patients). Significantly, none of the patients with newly diagnosed 
cryptococcosis had a CD4+ T cell count exceeding 200 cells/ l.

Conclusion The CrAg positive rate in ART-naïve PLHIV was similar with that in ART-experienced. 
Lower CD4+ T cell count was the primary factors associated with prevalence of CrAg among HLHIV. 
Serum CrAg screening should be recommended for both ART-naive and ART-experienced PLHIV 
with CD4+ T cell counts 200 cells/ l.



HIV/AIDS

HIV/AIDS

2023 7 11 HIV/AIDS 16
Colaizzi HIV/AIDS

3 9

HIV/AIDS



2

Mpox virus MPXV

2022 5
Men who have sex with men MSM 99%

98%
MSM

2

/
(70.0%)

(8.0%)

MSM
MSM

MSM
MSM



HIV

HIV

2021 10 2023 11
50 HIV

25

8

111.21±15.043
122.54±19.471 P 0.05

32.68±4.796 56.47±9.002
37.88±6.864 62.92±10.559

P 0.05 P 0.05

HIV



CiteSpace HIV/AIDS

HIV/AIDS HIV/AIDS

CNKI Web of Science(WOS) 2013 1 1 2023 12
31 HIV/AIDS CiteSpace

914 797 364
447

10 HIV/AIDS

HIV/AIDS



HIV

20 HIV ART HIV

ART ART

20 ART 3
HIV HIV 6

CD4

HIV



1 1 1 1 2 2 3

1.
2.

3.

HIV 553 (HAMD)
logistic

ROC logistic
(AUC=0.813 0.707 0.701 logistic ROC

ROC (P 0.01)

HIV logistic



Others related to the prevention and treatment of HIVAIDS and STD

Comprehensive Medical Service for AIDS diagnosis and 
treatment in China: Now is the opportune time to establish 

quality control standards
Qi Wang,Haibo Ding,Wenqing Geng

The First Affiliated Hospital of China Medical University

Introduction It has been two decades since the introduction of China's “Four Free and One Care” 
policy for Human Immunodeficiency Virus (HIV) diagnosis and treatment in 2003. An overview of 
the quality control aspects of comprehensive HIV/Acquired Immunodeficiency Syndrome (AIDS) 
services is necessary for future planning and enhancements.

Methods Between April 2021 and October 2021, a national survey on the quality of AIDS diagnosis 
and treatment was carried out by the AIDS Quality Control Committee of the Chinese Association 
of Sexually Transmitted Disease (STD) and AIDS Prevention and Control. The survey participants, 
comprising doctors, nurses, and laboratory administrators, were drawn from 24 provinces across 
the country. Information including institutional characteristics, laboratory testing services, 
opportunistic infection screening, and comprehensive clinical services was gathered through 
questionnaires online. The data was grouped based on the geographical regions and subjected to 
quantitative statistical analysis for comparison.

Results A total of 369 valid questionnaires were collected. Of these establishments, 65.1% were 
classified as comprehensive hospitals, 95.9% belonged to city-level and county-level hospitals. 
Regarding the availability of laboratory services concerning HIV testing and treatment, the 
availability rates for HIV rapid testing, T cell subset testing, HIV viral load detection, and HIV drug 
resistance testing were 84.7%, 80.6%, 74.4%, and 54.7%, respectively. While more than 90% of 
these institutions had the capability for adverse drug reaction monitoring. The capacity to offer 
cryptococcosis screening varied and was relatively low nationwide (21.1%). Over half of these 
institutions failed to meet the comprehensive HIV/AIDS clinical service guideline set by the World 
Health Organization (WHO).

Conclusion Currently, almost half of China's medical institutions offer only basic-level AIDS 
diagnosis and treatment services, with notable regional disparities. It is imperative to harness the 
full potential of large general hospitals and establish quality control standards for AIDS diagnosis 
and treatment, to elevate the overall standard of AIDS care in China.
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Social Network Analysis of Social Support for People 
Living with HIV in Luzhou, China

Xiaoxue Chen,song fan,ailing li,run chen
Southwest Medical University

Background Social support is a crucial factor for individuals living with HIV (PLWH), yet the nature 
and extent of support available to different groups of PLWH can differ significantly.Exploring the 
social support within different groups of PLWH may help to design more efficient social support 
measures.Social network analysis is used to understand actors and their interrelationships, 
including the understanding of relationships formed by social support. By simplifying the 
relationships between social support providers and recipients, and representing the network with 
"nodes" and "links," the social support networks of different types of HIV/AIDS patients can be 
visually depicted.Social network analysis is employed to comprehend actors and their 
interrelationships, which includes the recognition of the relationships established through social 
support. By simplifying the connections between social support providers and recipients, and 
depicting the network through the use of "nodes" and "links," the social support networks for various 
categories of PLWH can be graphically represented, offering a visual understanding of these 
networks.Investigating the dynamics of social support among people living with HIV (PLWH) in 
Luzhou City is essential. This study uses Social Network Analysis (SNA) to understand these
dynamics, aiming to inform effective health interventions and support mechanisms for PLWH.

Methods Between March and July 2022, we conducted a cross-sectional study in Luzhou, China, 
enrolling a total of 446 individuals from the HIV/AIDS population. The study population was 
composed of 308 males (69.06%) and 138 females (30.94%), with 280 participants (62.78%) aged 
50 years or older, and 166 (37.22%) aged 50 years or younger. Data compilation was executed 
using Excel 2016, while UCINET 6.0 software facilitated the analysis of network characteristics. 
Network diagrams were generated using NetDraw.

Results The average social support score was 27.28, community health service centers 
(CHSCs)3.78, medical institutions 3.69, families 3.50, traditional media 2.66, relatives 2.64, friends 
2.52, new media 2.44, neighbors 2.25, colleagues 1.95, and NGOs 1.85. The overall social support 
network density was 2.72±1.40, with a final fitting degree of 0.57. Elderly individuals had a higher 
network density (2.91±1.41, fitting degree 0.63) compared to the younger cohort (2.42±1.32, fitting 
degree 0.61). Females (2.88±1.46, fitting degree 0.69) also had a higher network density than 
males (2.65±1.36, fitting degree 0.59). CHSCs, medical institutions, and families formed the 
network's core, with other support types in the periphery. Notably, new media played a central role 
in the support network of the younger subgroup.

Conclusion The level of social support for PLWH in Luzhou City is relatively low, primarily reliant 
on governmental support, with significant contributions from CHSCs and medical institutions, 
complemented by family support. New media is particularly vital for young and middle-
aged population. It is recommended to establish a social support network centered around 
government initiatives and family involvement, integrating new media to expand support for PLWH. 
Special focus should be on the young, middle-aged, and male groups, aiming to increase the 
frequency and intensity of targeted support.
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The Psychological Health Challenges among People Living 
with HIV: Suicidality and Related Factors in a Global 

Context
Sibo Li,Wenjing Wang,Shengnan Zhao,Hao Wu,Xiaojie Huang

Beijing Youan Hospital, Capital Medical University

Background As a significant public health issue, HIV/AIDS not only brings about cultural and 
socioeconomic challenges, but has a major negative impact on the physical and mental health of 
people living with HIV (PLWH), rendering them more vulnerable to experiencing depression, 
anxiety, and even suicidality. Previous studies have indicated HIV/AIDS as a potential predictor of 
suicidality, with a greater prevalence of suicidal ideation (SI) and suicidal attempt (SA) among 
PLWH than the general population. Despite the widespread availability of antiretroviral therapy 
(ART) globally in recent years, PLWH still face elevated levels of suicide risk.

However, data in this field has not been comprehensively quantified, and estimates of the 
prevalence of suicidality among PLWH vary between studies. Specific risk factors remain poorly 
defined. Therefore, we conducted a meta-analysis to determine the rates of SI, SA and suicidality 
among PLWH, as well as to identify associated factors.

Objective The study aimed to examine the prevalence of SI, SA and suicidality among PLWH, as 
well as the factors associated with them on a worldwide basis.

Methods We systematically searched relevant articles published on Pubmed, PsychInfo, and 
Cochrane Library up to April 2024. We included articles that contained data on suicidality, SI and 
SA among PLWH, while excluding reviews, animal experiments, studies with small sample sizes, 
unavailable results, and that included potentially duplicate populations. Heterogeneity analysis was 
performed, and a random-effects model was used to calculate the estimated effect size (ES) and 
95% confidence interval (CI) for suicidality, SI and SA. Subgroup analyses were performed based 
on the country/region, gender, sexual orientation, education level, marital status, CD4 cell count, 
WHO staging, and depressive status of PLWH included in the studies.

Results We extracted suicidality-related data from 33 articles (n=37717) published in 13 countries 
from February 2008 to March 2022. The estimated prevalence of suicidality, SI and SA were 22.0% 
(95% CI 0.121-0.320), 20.7% (95% CI 0.168-0.246), and 10.3% (95% CI 0.066-0.140), respectively. 
The results of our study indicated that developing countries had higher prevalence of SI, with China 
(28%, 95% CI 0.26-0.30) and the United States (15%, 95% CI 0.8-0.21) showing significant 
statistical differences. Subgroup analysis revealed that the incidence of SI in non-heterosexual 
individuals was higher (16%, 95%CI 0.15-0.17) ,compared to heterosexual individuals at 13% 
(95%CI 0.11-0.14). PLWH in WHO stage III and above (38%, 95%CI 0.33-0.43) was higher than 
that in stage I (13%, 95%CI 0.11-0.15) and stage II (22%, 95%CI 0.18-0.26). Furthermore, higher 
incidence of SI were also observed among women, individuals who were single/divorced/widowed, 
diagnosed within one year and those with CD4 count <200 cells/ l.

Conclusions Among PLWH, the estimated rates of SI, SA and suicidality were 22.0%, 20.7%, and 
10.3% respectively, significantly higher and more severe than in the general population. In 
subgroup analyses, we focused on the differences among different countries and regions, as the 
impact of cultural backgrounds and social environments on SI in PLWH varies significantly. It was 
also observed that developing countries exhibit a higher prevalence of SI. Additionally, individual 
characteristics such as gender, marital status, and sexual orientation may also play a significant 
role in mental health outcomes. However, further exploration is needed to understand the 
correlation between these differences and the presence of SI.



CD4 cell count and WHO staging are important indicators for assessing the severity of HIV 
infection and disease progression, which may be closely related to psychological status. Our 
results indicated that individuals progressing to AIDS were more likely to experience SI. 
Furthermore, the factor of time since diagnosis was taken into consideration, with findings 
showing that individuals diagnosed within one year exhibited a more pronounced tendency 
towards suicide. Therefore, early intervention and long-term care should be given more 
emphasis for preventing suicidal behavior.

It was noteworthy that depression among PLWH was prevalent, similar to the general 
population.PLWH experiencing depression were more prone to SI. Social support might play a 
crucial role in coping with psychological stress and challenges among PLWH, potentially 
contributing to the prevention of suicidality. But there were no differences found in our study.

This study aimed to comprehensively understand the characteristics, influencing factors, and 
individual differences in suicidal behavior among PLWH, in order to provide a scientific basis for 
the development of more targeted suicide prevention measures. Controlling and managing the 
suicidal tendencies of this population required active mental health and social psychological 
support. Therefore, it was recommended to integrate mental care services into the ART for 
PLWH, particularly focusing on those who are newly diagnosed as well as processing the AIDS 
stage. Early intervention and long-term care are crucial in preventing suicidal behavior.

Furthermore, special attention should be paid to groups in need of specific care, developing 
suicide prevention strategies specifically for individuals who live alone, those with non-
heterosexual orientations, and female patients. This is essential to effectively enhance their self-
efficacy in successfully managing the disease. Additionally, increasing public education to 
reduce discrimination and stigmatization against PLWH and promoting social acceptance and 
support, may reduce the social pressures and feelings of isolation, further decrease the 
occurrence of suicidality.
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Cases of Monkeypox show highly-overlapping co-infection 
with HIV and syphilis

Lin Jia,Benyong Yan,Yuan Fang,Xiaodong Yang,Han Jia,Mei Zhang,Shuang Li,Yang Zhang,Wen Wang, Caiping 
Guo,Tong Zhang,Xiaojie Huang,Taiyi Jiang

Department of Infectious Diseases, Beijing You An Hospital, Capital Medical University
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