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Abstract. Background: Acquired immunodeficiency syndrome (AIDS) caused by human 

immunodeficiency virus (HIV) remains a serious public health problem. Opportunistic infections 

and malignancies are the more frequent causes of hospitalization. We investigated hospitalized 

people with HIV (PWH) over the past 12 years to determine the types and changing trends of the 

disease presentation in a large tertiary academic centre in Eastern China. 

Methods: We evaluated a total of 2,140 hospitalized PWH from January 2010 to December 2021. 

Demographic, clinical, and laboratory data, as well as opportunistic infections, malignancies, and 

in-hospital outcomes, were collected and analyzed. 

Results: Over time, the incidence of opportunistic infections has declined. Conversely, the 

incidence of malignancies has increased, with non-AIDS-defining cancers (NADCs) occurring 

more frequently than ADCs. Notably, in 2020-2021, the incidence of NADCs surpassed that of 

opportunistic infections, marking a novel shift in the disease spectrum. The overall in-hospital 

mortality rate was 8.1%, and in-hospital mortality gradually decreased over time. Opportunistic 

infections, malignancies, and CD4+ T cell count were independent predictors of in-hospital 

mortality. 

Conclusion: Our study provided a comprehensive description of the disease characteristics of 

PWH in eastern China over the past 12 years. The disease spectrum of PWH has undergone 

tremendous changes over time, highlighting the necessity of early HIV diagnosis and broader 

access to optimal treatment and management strategies.  

 
Keywords: Acquired immune deficiency syndrome; Changes; Opportunistic infections; Malignancies; In-hospital mortality; 

Epidemiology. 
 

Citation: Xiong Y., Dai B., Xiang D., Routy J.P., Zhu B. Evolving disease spectrum and characteristics of people with HIV in eastern China: 

a 12-year study. Mediterr J Hematol Infect Dis 2025, 17(1): e2025077, DOI: http://dx.doi.org/10.4084/MJHID.2025.077  
 

Published: November 01, 2025 Received: August 08, 2025 Accepted: October 22, 2025 
 

This is an Open Access article distributed under the terms of the Creative Commons Attribution License (https://creativecommons.org/licenses/by-nc/4.0), which 

permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited. 
 

Correspondence to: Prof. Biao Zhu. Department of Infectious Diseases, State Key Laboratory for Diagnosis and Treatment of 

Infectious Diseases, National Clinical Research Center for Infectious Diseases, Collaborative Innovation Center for Diagnosis 

http://www.mjhid.org/
http://dx.doi.org/10.4084/MJHID.2025.077
https://creativecommons.org/licenses/by-nc/4.0


 

  www.mjhid.org Mediterr J Hematol Infect Dis 2025; 17; e2025077                                                         Pag. 2 / 11 
 

and Treatment of Infectious Diseases, The First Affiliated Hospital, School of Medicine, Zhejiang University, Qingchun Road, 

Hangzhou 310003, China. E-Mail: zhubiao1207@zju.edu.cn    

  

Introduction. Late diagnosis of HIV infection is linked 

with poorer health outcomes, increased healthcare costs, 

and a higher risk of secondary viral transmission. Late 

presenters, defined as those with a CD4 count less than 

350 cells/mm3 or an AIDS-related illness, remain an 

important population hindering efforts to curb the 

pandemic.1  

Antiretroviral therapy (ART) has transformed the 

lives of people with HIV (PWH) by suppressing HIV 

replication, improving cellular immunity, and 

subsequently reducing AIDS-related morbidity and 

mortality. Even in the context of broad access to ART, 

many studies have reported that AIDS-defining 

opportunistic infections (OIs) and malignancies remain 

the main reasons for hospitalization and death among 

PWH, both in high-income2,3 and in low- and middle-

income countries.4 In addition, the spectrum of 

opportunistic infections and malignancies has changed 

over the last decade.5-7 AIDS-related diseases, especially 

Pneumocystis jirovecii pneumonia (PCP), have 

decreased over time, while HIV-related non-AIDS 

diseases such as cancer and metabolic diseases have 

increased, also reflecting the aging of PWH.8,9 

Nevertheless, there are a limited number of studies on 

HIV-related OIs and malignancies among late presenters 

in China. 

Therefore, we investigated the clinical characteristics 

and distribution of OIs and malignancies, as well as 

trends in AIDS-related illnesses among PWH in Eastern 

China.  

 

Methods. 

Study participants. In this retrospective chart review, 

data were derived from the medical records of patients 

hospitalized in the AIDS ward of the First Affiliated 

Hospital of Zhejiang University School of Medicine, 

Hangzhou, China, between January 2010 and December 

2021.  

 

Data collection. Electronic hospitalization data of 

patients admitted to the AIDS ward were extracted and 

recorded. Patient characteristics, including age, sex, time 

of admission, comorbidities (e.g., hypertension, diabetes, 

hepatitis B and C), time of HIV diagnosis, and CD4+T 

cell counts, were obtained from clinical records. 

Participants presenting with the following infections 

were classified as having opportunistic infections: 

candida infections (esophageal, intestinal, and 

candidemia), cryptococcosis (lung, brain, and any other 

organs), progressive multifocal leukoencephalopathy 

(PML), PCP, community-acquired pneumonia, 

pulmonary tuberculosis, extrapulmonary tuberculosis, 

non-tuberculous mycobacterial (NTM) infection, 

Talaromyces marneffei infection (lung and sepsis), CMV 

tissue lesions, toxoplasmosis, and aspergillosis. In 

addition, we recorded the survival outcome of all 

participants censored at the time of discharge.  

For PWH diagnosed with aggressive B-cell NHL, the 

following clinical data were further collected: time 

interval from HIV infection to lymphoma diagnosis, 

Eastern Cooperative Oncology Group (ECOG) 

performance status score, pathological subtype 

information, presence of B symptoms, serum lactate 

dehydrogenase (LDH) level, Ann Arbor staging, 

International Prognostic Index (IPI) score, extranodal 

involvement, bone marrow involvement, and central 

nervous system involvement. Additionally, the patients' 

chemotherapy regimens, chemotherapy cycles, and 

treatment responses were recorded. 

 

Diagnosis and definitions. All participants tested 

positive for HIV antibodies using the Western blot assay. 

Opportunistic infections and malignancies were 

diagnosed based on the 2013 guidelines recommended 

by the Centers for Disease Control and Prevention in the 

United States.10 

PCP typically presents with fever, cough, and 

progressive dyspnea. Clinical diagnosis is based on 

characteristic symptoms, chest X-ray showing interstitial 

infiltrates, or computed tomography (CT) revealing 

ground-glass opacities. Definitive diagnosis requires 

pathogen detection in respiratory specimens or 

bronchoalveolar lavage fluid via staining, 

immunofluorescence, or molecular methods. 

Cryptococcal meningitis commonly manifests as 

headache, fever, nausea, vomiting, cranial nerve damage, 

altered consciousness, lethargy, and memory impairment. 

Diagnosis relies on etiological evidence, such as India 

ink staining. Cryptococcal antigen titers are usually 

elevated; in disseminated infections, serum cryptococcal 

antigen is positive. Fungal culture is the gold standard. 

For PWH, serum cryptococcal antigen testing serves as 

an initial screening tool. Talaromycosis (caused by 

Talaromyces marneffei) presents with fever, umbilicated 

skin rashes, hepatosplenomegaly, lymphadenopathy, and 

abdominal pain with distension. 

Diagnosis relies on etiological or histopathological 

examination. Toxoplasmic encephalitis commonly 

presents as focal encephalitis, with headache, confusion, 

motor deficits, and fever. Clinical diagnosis is supported 

by typical manifestations, neuroimaging revealing ring-

enhancing lesions with edema, or positive Toxoplasma 

IgG antibodies in serum or tissue fluid. Definitive 

diagnosis requires pathogen detection in brain biopsy or 

cerebrospinal fluid (CSF); response to empirical anti-

Toxoplasma therapy may provide adjunctive evidence. 

Tuberculosis diagnosis in PWH, whether pulmonary or 

extrapulmonary, relies on acid-fast bacilli smear 
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microscopy of sputum, pleural fluid, lymph nodes, or 

CSF, and GeneXpert MTB/RIF assay. NTM infections 

are diagnosed by microbiological culture from blood, 

lymph fluid, bone marrow, or other tissues/body fluids. 

CMV infection can reactivate, leading to viremia, which 

is confirmed by polymerase chain reaction (PCR) or 

antigen detection. CMV colitis diagnosis relies on 

endoscopy and histopathology, revealing intranuclear 

and intracytoplasmic inclusion bodies. CMV esophagitis 

shows large superficial ulcers in the distal esophagus on 

gastroscopy, with biopsy confirming endothelial CMV 

inclusions. PML diagnosis integrates clinical features 

and neuroimaging; PCR detection of JC virus (JCV) 

DNA in CSF is commonly used, while brain biopsy 

confirms demyelination and JCV inclusions. 

Community-acquired pneumonia presents acutely with 

fever, chills, cough, and dyspnea. Physical signs include 

focal consolidation; chest X-ray reveals lobar, segmental 

consolidation, or pleural effusion. Sputum, blood, or 

pleural fluid culture identifies bacteria; bronchoalveolar 

lavage PCR detects atypical pathogens. Candidiasis 

presents with white plaques, pseudomembranes, or 

erosions on oral or endoscopic examination. Diagnosis is 

confirmed by culturing Candida species from secretions 

or observing yeast cells/pseudohyphae microscopically. 

Aspergillosis chest X-ray shows diffuse, focal, or 

cavitary infiltrates, halo sign, or air crescent sign. 

Diagnosis relies on repeated isolation of Aspergillus 

from respiratory secretions/tissues, with histopathology 

showing septate hyphae. 

All malignancies over the past 12 years were 

classified as AIDS-defining cancers (ADCs) and non-

AIDS-defining cancers (NADCs). Kaposi's sarcoma 

(KS), invasive B-cell non-Hodgkin lymphoma (NHL), 

and invasive cervical cancer are ADCs.11 All other 

cancers, including lung, liver, breast, prostate, stomach, 

colorectal, and Hodgkin lymphoma, are NADCs.12 

 

Statistical analysis. The R Project for Statistical 

Computing version 4.2.1 (http://www.r-

project.org/) was used as a software environment for 

statistical computing and graphics. Continuous variables 

were represented as mean ± standard deviation, and 

categorical variables as frequencies (percentages). For 

continuous variables conforming to a normal distribution, 

the results were compared using Welch's two-sample t-

test. Categorical variables were analyzed using Fisher's 

exact test. Univariate analysis was performed to identify 

potential predictors for in-hospital mortality in PWH. 

Candidate variables with a p-value of < 0.05 on 

univariate analysis were selected for multivariable 

logistic regression. Statistical significance was 

considered when the p-value was < 0.05 in all 

comparisons. 

 

Results. 

Participant clinical characteristics. A total of 2140 

PWH were included in this study, among them 1868 

were male (1868/2140, 87.3%) and 272 were female 

(272/2140, 12.7%). The age distribution was as follows: 

930 (930/2140, 43.5%) PWH were 20-39 years old, and 

835 (835/2140, 39%) PWH were 40-59 years old. For 

comorbidity, 12.1% (259/2140) of participants had 

hypertension, and 6.0% (128/2140) had diabetes. Among 

all the 2140 PWH, 255 (255/2140, 11.9%) and 39 

(39/2140, 1.8%) presented with hepatitis B and C 

infection, respectively. 

More than half of participants (1193/2140, 55.7%) 

had a CD4+T cell count of < 200 cells/μL, and 44.7% 

(956/2140) were receiving ART at admission. 

Furthermore, we recorded 174 in-hospital deaths, 

yielding a mortality rate of 8.1% (174/2140) (Table 1). 
 

Table 1. Clinical characteristics of 2140 hospitalized PWH. 

Participant characteristic Total, n Percentage (%) 

Age (years)   

<20 21 1.0 

20-39 930 43.5 

40-59 835 39.0 

≥60 354 16.5 

Gender   

Female 272 12.7 

Male 1868 87.3 

Hypertension 260 12.1 

Diabetes 128 6.0 

Hepatitis B 255 11.9 

Hepatitis C 39 1.8 

CD4+ T-cell count (cells/μL)   

<200 1193 55.7 

200-349 264 12.3 

350-499 172 8.1 

≥500 183 8.6 

Missing data 328 15.3 

ART before admission   

Yes 956 44.7 

No 1131 52.8 

Unknown 53 2.5 

Opportunistic infections   

Presence of OI 1292 60.4 

One type 537 25.1 

Two types 460 21.5 

≥Three types 295 13.8 

Absence of OI  848 39.6 

Malignancies   

Presence 287 13.4 

Absence 1853 86.6 

In-hospital death 174 8.1 

Abbreviations: OI, opportunistic infection. 
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Figure 1. Types of opportunistic infections and malignancies among PWH in the AIDS ward of the First Affiliated Hospital of Zhejiang 

University School of Medicine, 2010-2021. A: Types of opportunistic infections. B: Types of ADCs and NACDs. C: Detailed malignancy 

spectrum. D: The cause of in-hospital death. 

Abbreviations: PWH, People with HIV; AIDS, Acquired immunodeficiency syndrome; ADCs, AIDS-defining cancers; NADCs, Non-AIDS-

defining cancers; PML, Progressive multifocal leukoencephalopathy; NHL, Non-Hodgkin lymphoma; MDS, Myelodysplastic syndromes; 

CNS, Central nervous system. 

 

Characteristics of the opportunistic infections and 

malignancies spectrum. Among the 2140 clinical records, 

1292 patients developed opportunistic infections: 537 

had one type, and 755 had two or more, resulting in a 

total of 2536 cases. Community-acquired pneumonia 

(614/2536, 24.21%) was the most common opportunistic 

infection, followed by CMV (458/2536, 18.06%), PCP 

(390/2536, 15.38%), and candidiasis (350/2536, 

13.80%) (Figure 1A).  

Among the 287 HIV/AIDS patients with 

malignancies, four presented with two types 

simultaneously, yielding a total of 291 cases. Of these, 

276 tumors were classified into ADCs (n = 103) and 

NADCs (n = 173). Among the ADCs (Figure 1B), 

aggressive B-cell NHLs (76/103, 73.79%) were the most 

common, followed by KS (17/103, 16.50%) and invasive 

cervical carcinoma (10/103, 9.71%). In NADCs, lung 

cancer (29/173, 16.76%) was the most common, 

followed by colorectal cancer (19/173, 10.98%) and liver 

cancer (13/173, 7.51%). Figure 1C showed a more 

detailed spectrum of malignancies. 

A total of 174 patients died while receiving therapy 

in our hospital, and the cause of death is shown in Figure 

1D. Notably, more than half of these patients died from 

http://www.mjhid.org/
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opportunistic infections, with malignancy being the 

second leading cause of in-hospital death. 

 

Clinical characteristics and outcomes of AIDS-related 

aggressive B-Cell NHL. Among the investigated 

malignancies, AIDS-related lymphoma (ARL) was the 

most prevalent. Within ADCs, aggressive B-cell NHL 

predominated, including 51 (51%) diffuse large B-cell 

lymphoma (DLBCL) cases, 21 (21%) Burkitt lymphoma 

cases, and 4 (4%) high-grade B-cell lymphoma, not 

otherwise specified (NOS). Among NADCs, there were 

4 (4%) Hodgkin lymphoma cases and 20 (20%) cases of 

other lymphoma subtypes (e.g., T-cell and 

immunoblastic lymphoma).  

A total of 76 newly diagnosed AIDS-related 

aggressive B-cell NHL patients were analyzed (Table 2). 

The median age at diagnosis was 49 years (IQR: 35-59.5). 

Most patients were male (69/76, 90.79%), and 13.16% 

(10/76) were unaware of prior HIV infection. HIV 

duration was <2 years in 57.89% (44/76) and ≥2 years in 

28.95% (22/76). Non-germinal center B-cell DLBCL 

was the most common subtype (31/51, 60.78%). CD4+ 

T-cell counts were <50 cells/uL in 19.74% (15/76), 50-

200 cells/uL in 47.37% (36/76), and ≥200 cells/uL in 

32.89% (25/76). Elevated LDH was observed in 73.68% 

(56/76). Ann Arbor stage III/IV was present in 88.16% 

(67/76), and IPI scores ≥3 were noted in 84.21% (64/76). 

Extranodal involvement (≥2 sites) occurred in 61.84% 

(47/76), with central nervous system involvement in 

23.68% (18/76). ECOG performance status of 2-4 was 

observed in 59.21% (45/76), and B symptoms in 52.63% 

(40/76). Hepatitis B virus coinfection was found in 

14.47% (11/76). 

Treatment included rituximab-containing regimens in 

77.63% (59/76). Chemotherapy was administered to 

94.74% (72/76), primarily CHOP (59.72%) or ECHOP 

(25.00%), with HyperCVAD (12.50%) or high-dose 

methotrexate (2.78%) in others. More than half of the 

patients received ≥4 cycles of chemotherapy. One-year 

overall survival (OS) was 63.16% (48/76), declining to 

48.68% (37/76) at 2 years (Table 2). 

Among 72 treated patients, complete response (CR) 

occurred in 45.83% (33/72) and partial response (PR) in 

9.72% (7/72). For DLBCL (n=48), CR was 47.92% 

(23/48) and PR 4.17% (2/48); for Burkitt lymphoma 

(n=20), CR was 45.00% (9/20) and PR 20.00% (4/20) 

(Table 3). Four patients received no treatment because 

of financial constraints. 
 

Table 2. Univariable and multivariable predictors of in-hospital mortality in PWH. 

Characteristic 

Univariate analysis Multivariate analysis 

Survival 

(n = 1,966) 

Death 

(n= 174) 
p-value1 OR (95%CI) p-value 

Sex   0.017*  0.082 

Male 1,706 (87%) 162 (93.1%)  1.0  

Female 260 (13%) 12 (6.9%)  0.57 (0.27-1.07)  

Age (years) 43 ± 15 45 ± 14 0.3   

ART before admission   0.005*  0.876 

Yes 898 (45.7%) 58 (33.3%)  1.0  

No 1,019 (51.8%) 112 (64.4%)  1.07 (0.73-1.60)  

Unknown 49 (2.5%) 4 (2.3%)  0.79 (0.12-2.92)  

Hypertension   0.029*  0.122 

Absence 1718 (87.4%) 162 (93.1%)  1.0  

Presence 248 (12.6%) 12 (6.9%)  0.61 (0.29-1.13)  

Diabetes   0.4   

Absence 1851 (94.2%) 161 (92.5%)    

Presence 115 (5.8%) 13 (7.5%)    

Hepatitis B   0.001*  0.006* 

Absence 1746 (88.8%) 139 (79.9%)  1.0  

Presence 220 (11.2%) 35 (20.1%)  1.94 (1.21-3.03)  

Hepatitis C   >0.9   

Absence 1930 (98.2%) 171 (98.3%)    

Presence 36 (1.8%) 3 (1.7%)    

Opportunistic infections   <0.001*  0.006* 

Absence of OI 816 (42%) 32 (18%)  1.0  

One type 480 (24%) 57 (33%)  1.93 (1.12- 3.38)  

Two types 412 (21%) 48 (28%)  2.32 (1.32- 4.15)  

http://www.mjhid.org/
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≥Three types 258 (13%) 37 (21%)  2.70 (1.49- 4.94)  

Malignancies   <0.001*  <0.001* 

Absence    1.0  

Presence 242 (12%) 45 (26%)  4.04 (2.57-6.29)  

CD4+ T-cell count (cells/μL)   <0.001*  <0.001* 

<200 1,071 (64%) 124 (88%)  1.0  

200-350 251 (15%) 11 (7.8%)  0.42 (0.20- 0.80)  

350-500 170 (10%) 2 (1.4%)  0.14 (0.02-0.47)  

>500 179 (11%) 4 (2.8%)  0.26 (0.08-0.69)  

1Fisher's exact test, Welch Two Sample t-test; *, p-value < 0.05. 

Abbreviations: OI, opportunistic infection; OR, Odds Ratio, CI, Confidence Interval. 

 

Table 3. Clinical Characteristics of ARL patients in ADCs. 

Baseline characteristics 
Total 

n = 76 

DLBCL 

n = 51 

BL 

n = 21 

HGBL-NOS 

n = 4 

Sex, n (%)     

Male 69 (90.79) 45 (88.24) 20 (95.24) 4 (100.00) 

Female 7 (9.21) 6 (11.76) 1 (4.76) 0 (0.00) 

Age, years     

Median (Q1-Q3) 49 (35-59.5) 52 (38-60) 48 (33-54) 40 (35-47) 

Duration of HIV infection before lymphoma diagnosis, n (%) 

Concurrent diagnosis 10 (13.16) 6 (11.77) 4 (19.05) 0 (0.00) 

<2 years 44 (57.89) 29 (56.86) 13 (61.90) 2 (50.00) 

≥2 years 22 (28.95) 16 (31.37) 4 (19.05) 2 (50.00) 

cART before lymphoma diagnosis, n (%) 

Yes 65 (85.53) 45 (88.24) 17 (80.95) 3 (75.00) 

No 11 (14.47) 6 (11.76) 4 (19.05) 1 (25.00) 

ECOG score, n (%)     

0-1 31 (40.79) 19 (37.26) 11 (52.38) 1 (25.00) 

2-4 45 (59.21) 32 (62.74) 10 (47.62) 3 (75.00) 

B symptom, n (%)     

Present 40 (52.63) 28 (54.90) 10 (47.62) 2 (50.00) 

Absent 36 (47.37) 23 (45.10) 11 (52.38) 2 (50.00) 

Ann Arbor stage, n (%)    

I/II 9 (11.84) 8 (15.69) 1 (4.76) 0 (0.00) 

III/IV 67 (88.16) 43 (84.31) 20 (95.24) 4 (100.00) 

IPI score, n (%)     

0-1 4 (5.26) 4 (7.84) 0 (0.000) 0 (0.00) 

2 8 (10.53) 5 (9.80) 2 (9.52) 1 (25.00) 

3 28 (36.84) 19 (37.26) 9 (42.86) 0 (0.00) 

4-5 36 (47.37) 23 (45.10) 10 (47.62) 3 (75.00) 

Extranodal involvement, n (%)   

None 4 (5.26) 4 (7.84) 0 (0.00) 0 (0.00) 

1site 19 (25.00) 12 (23.53) 6 (28.57) 1 (25.00) 

≥2 sites 47 (61.84) 29 (56.86) 15 (71.43) 3 (75.00) 

Unknown 6 (7.90) 6 (11.77) 0 (0.00) 0 (0.00) 

CNS involvement, n (%)    

Present 18 (23.68) 15 (29.41) 3(14.29) 0(0.00)  

Absent 58 (76.32) 36 (70.59) 18(85.71) 4(100.00) 

LDH level, n (%)     

http://www.mjhid.org/
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Normal  20 (26.32) 15 (29.41) 4 (19.05) 1 (25.00) 

Elevated 56 (73.68) 36 (70.59) 17 (80.95) 3 (75.00) 

CD4+T cell count (cells/L), n (%)   

<50 15 (19.74) 14 (27.45) 0 (0.00) 1 (25.00)  

50-200 36 (47.37) 17 (33.33) 17 (80.95) 2 (50.00) 

≥200 25 (32.89) 20 (39.22) 4 (19.05) 1 (25.00) 

Hepatitis B virus, n (%)   

Present 11 (14.47) 8 (15.69) 3 (14.29) 0 (0.00)  

Absent 65 (85.53) 43 (84.31) 18 (85.71) 4 (100.00) 

Pathological subtype, n (%)   

GCB / 20 (39.22) / / 

Non-GCB / 31 (60.78) / / 

Rituximab-containing regimen, n (%) 59 (77.63) 38 (74.51) 18 (85.71) 3 (75.00) 

Chemotherapy, n (%)     

Yes 72 (94.74) 48 (94.12) 20 (95.24) 4 (100.00) 

No 4 (5.26) 3 (5.88) 1 (4.76) 0 (0.00) 

Chemotherapy regimen（n = 72）    

CHOP-based 43 (59.72) 34 (70.83) 7 (35.00) 2 (50.00) 

ECHOP-based 18 (25.00) 9 (18.75) 7 (35.00) 2 (50.00) 

HyperCVAD 9 (12.50) 3 (6.25) 6 (30.00) 0 (0.00) 

High-dose MTX 2 (2.78) 2 (4.17) 0 (0.00) 0 (0.00) 

Chemotherapy cycles, n (%)    

0 4 (5.26) 3 (5.88) 1 (4.76) 0 (0.00) 

1-3 16 (21.05) 12 (23.53) 2 (9.52) 2 (50.00) 

4-6 27 (35.53) 18 (35.29) 8 (38.10) 1 (25.00) 

>6 29 (38.16) 18 (35.29) 10 (47.62) 1 (25.00) 

1-year OS, n (%)     

Alive 48 (63.16) 31 (60.78) 15 (71.43) 2 (50.00) 

Deceased 28 (36.84) 20 (39.22) 6 (28.57) 2 (50.00) 

2-year OS, n (%)     

Alive 37 (48.68) 24 (47.06) 11 (52.38) 2 (50.00) 

Deceased 39 (51.32) 27 (52.94) 10 (47.62) 2 (50.00) 

Abbreviations: ADCs, AIDS-defining cancers; ARL, AIDS-related lymphoma; DLBCL, Diffuse large B-cell lymphoma; BL, Burkitt 

lymphoma; HGBL-NOS, High-grade B-cell lymphoma, not otherwise specified; cART, Combination antiretroviral therapy; ECOG, Eastern 

cooperative oncology group; IPI, International prognostic index; LDH, Lactate dehydrogena; GCB, Germinal center B-cell-like; CHOP, 

Cyclophosphamide/Hydroxydoxorubicin/Oncovin/Prednisone;  

ECHOP, Etoposide/Cyclophosphamide/Hydroxydoxorubicin/Oncovin/Prednisone; MTX, Methotrexate;OS, Overall survival. 

 

Participant characteristics and disease spectrum 

changes over time. Upon stratification of hospitalized 

patients by age, we observed an increase in the 

proportion of patients aged 50-59 and ≥ 60 years over 

time (Figure 2A). The proportion of patients with CD4+ 

T-cell counts <50/ul at admission gradually declined 

after 2018, except for an increase in 2010. However, the 

majority of PWH presented with low CD4+ T-cell counts 

<200/ul (Figure 2B). Over time, the incidence of 

candidiasis and PCP declined, while the incidence of 

pulmonary tuberculosis and cryptococcosis remained 

stable. The incidence of active CMV infection increased 

over 10 years, then declined during the last two years. 

(Figure 2C). Conversely, the incidence of Talaromyces 

marneffei infection gradually increased. 

The incidence of malignancies has increased over 

time, with NADCs occurring more frequently than 

ADCs. In the 2020-2021 period, the incidence of 

NADCs became higher than that of OIs (Figure 2C). In-

hospital mortality gradually decreased over time. The 

mortality from cryptococcal meningitis and PCP 

decreased over time. The in-hospital mortality rate of 

Talaromyces marneffei infection began to decline after 

2018 (Figure 2D). 

 

Identification of independent predictors for PWH in-

hospital mortality. Univariate analysis showed that sex, 

ART usage before admission, arterial hypertension, 

hepatitis B infection, OIs, malignancies, and CD4+T-cell 

count were predictors of in-hospital mortality for PWH  

http://www.mjhid.org/


 

  www.mjhid.org Mediterr J Hematol Infect Dis 2025; 17; e2025077                                                         Pag. 8 / 11 
 

 
Figure 2. Changes in characteristics and disease spectrum among PWH in the AIDS ward of the First Affiliated Hospital of Zhejiang University 

School of Medicine, 2010-2021. A: Changes in age proportion. B: Changes in the proportion of CD4+T cell counts. C: Changes in the incidence 

of opportunistic infections and malignancies. D: Changes in the main causes of death. 

Abbreviations: PWH, People with HIV; AIDS, Acquired immunodeficiency syndrome; ADCs, AIDS-defining cancers; NADCs, Non-AIDS-

defining cancers. 

 

Table 4. Response assessment after chemotherapy in ARL patients. 

Response assessment 
DLBCL 

(n=51) 

BL 

(n=21) 

HGBL-NOS 

(n=4) 

Evaluable n = 48 n = 20 n = 4 

Complete response 23 (47.92%) 9 (45.00%) 1 (25.00%) 

Partial response 2 (4.17%) 4 (20.00%) 1 (25.00%) 

Stable disease 3 (6.25%) 1 (5.00%) 0 (0.00%) 

Progressive disease 20 (41.66%) 6 (30.00%) 2 (50.00%) 

Not evaluable    

Untreated 3 1 0 

Abbreviations: ADCs, AIDS-defining cancers; ARL, AIDS-related lymphoma; DLBCL, Diffuse large B-cell lymphoma; BL, Burkitt 

lymphoma; HGBL-NOS, High-grade B-cell lymphoma, not otherwise specified. 

 

(p < 0.05). Multivariate logistic regression analysis 

showed that CD4+T-cell count, malignancies, OIs, and 

hepatitis B infection were independent predictors for in-

hospital mortality (Table 4).  

 

Discussion. This retrospective observational study 

aimed to identify the disease spectrum among PWH 

admitted in Eastern China over the past 12 years. We 

observed that AIDS-related illnesses were the main 

causes of in-hospital admission and mortality. Most 

PWH were aged 20-39 years at admission, and 97% were 

male. More than half of them had a CD4+T-cell count of 

< 200 cells/μL at admission. 

Analyzing the OI spectrum, we found that 

community-acquired pneumonia was the most common, 

followed by CMV, PCP, and candidiasis. Several studies 

have reported that community-acquired pneumonia and 

pulmonary tuberculosis are the most prevalent OIs 

among PWH.13-15 In contrast, the incidence of 

tuberculosis in our study was low. This may be due to 

non-specific clinical manifestations of tuberculosis in 

advanced HIV/AIDS patients, where sputum smears 

were usually negative, as many PWH could not produce 

high-quality sputum samples.16,17 These factors likely 

http://www.mjhid.org/
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hindered pulmonary tuberculosis diagnosis in PWH. 

A Korean study reported that candidiasis 

predominates among OIs, while tuberculosis remains a 

leading OI, partly due to diagnostic challenges in PWH.15 

In Southeast Asian countries like Thailand, endemic 

infections such as Talaromyces marneffei and 

extrapulmonary tuberculosis are more prevalent,18,19 

reflecting regional pathogen burdens and lower ART 

coverage in earlier years. Our lower tuberculosis rates 

may align with trends in urban Eastern China, where 

improved screening has reduced incidence compared 

with rural or high-burden Asian regions. 

Previous studies reported that malignancies were a 

major cause of death among PWH.20,21 Lung cancer was 

the most frequent NADC, associated with high smoking 

habit in China, and NHL was the most common ADC. 

We observed only 17 cases of KS over the past 12 years, 

reflecting a low incidence due to the low prevalence of 

human herpesvirus 8 in China, except in the Northwest 

region.22 We noted differences in clinical characteristics 

between our findings and other reports.23-25 One possible 

reason was that, with widespread ART usage, the 

proportion of ADCs, especially KS, declined over time. 

Compared with other Asian cohorts, the incidence of 

NADCs in Japan increased steadily from 2011 to 2021, 

consistent with our trends, while ADCs decreased due to 

widespread ART use.26 Korean studies indicated that 

NADCs predominated, with lung cancer and 

hepatocellular carcinoma being most common, linked to 

high smoking rates and hepatitis prevalence.27 Indian 

cohorts reported a higher proportion of NHL and cervical 

cancer among ADCs, with emerging NADCs like oral 

and gastrointestinal cancers as survival improved,28,29 

highlighting socioeconomic and healthcare access 

disparities across Asia.  

Patients who died from OIs accounted for more than 

half of all in-hospital deaths. Among them, most PWH 

died from respiratory failure due to PCP infection. With 

the introduction of ART, decreased HIV RNA levels and 

increased CD4+T cell counts were associated with 

reduced OIs incidence. Owing to primary prevention and 

ART, the incidence of acute respiratory failure (ARF) 

caused by PCP dropped from 70% to 20-40%.30 A study 

found that PCP remained the leading cause of ARF in the 

first decade after the emergence of ART. Nevertheless, 

in-hospital survival depended on organ dysfunction 

degree, not HIV-related characteristics.30 

Our findings have significant implications for clinical 

practice in Eastern China and similar Asian settings. 

Persistently high rates of late diagnosis and low CD4 

counts at admission underscore the need for expanded 

HIV screening programs, particularly targeting young 

males and high-risk groups, to enable earlier ART 

initiation and prevent OIs. Rising NADCs, especially 

lung and liver cancers, highlight the importance of 

integrating cancer prevention strategies, such as smoking 

cessation counseling, hepatitis vaccination, and routine 

oncologic screening (e.g., low-dose CT for lung cancer 

in smokers), into HIV care. Multidisciplinary approaches 

involving infectious disease specialists, oncologists, and 

pulmonologists are essential for managing complex 

cases with overlapping OIs and malignancies, potentially 

improving in-hospital outcomes and long-term survival. 

Additionally, these trends support policy efforts to 

enhance ART accessibility and adherence, reducing 

morbidity from both ADCs and NADCs across Asia. 

Our study has several limitations inherent to its 

retrospective design, relying on electronic medical 

records from a single academic center in Eastern China 

spanning 2010–2021. Detailed individual ART regimens, 

including specific drug categories or switches, were not 

systematically captured, as the focus was on 

hospitalization-related variables such as demographics, 

comorbidities, laboratory parameters, and outcomes. 

Retrospective retrieval of these details would depend on 

potentially incomplete or unavailable historical records, 

introducing selection bias, missing data, or inaccuracies 

that could compromise additional analyses. Furthermore, 

as a hospital-based cohort, our findings may not 

generalize to community or outpatient settings, 

potentially overrepresenting severe cases and 

underestimating milder OIs or early-stage NADCs. We 

also lacked long-term follow-up data beyond discharge, 

which limits insights into post-hospitalization outcomes 

and the causality between variables. These limitations 

are common in retrospective cohort studies, where 

granular treatment histories are challenging to 

reconstruct without prospective elements. Future 

prospective multicenter studies across Asia could 

address these gaps to inform regional HIV management 

better. 

 

Conclusions. Our study provides a comprehensive 

description of the disease characteristics and changes 

among PWH in Eastern China over the past 12 years. 

AIDS-defining illnesses remain the main cause of 

hospitalization and in-hospital mortality. The proportion 

of hospitalized patients with severe conditions was high, 

requiring complex diagnosis and treatment. These 

characteristics emphasize the importance of hospitals 

having multidisciplinary team expertise and facilities. 

There is an urgent need to increase HIV screening with 

new technologies like home testing, decreasing stigma, 

and enabling early ART initiation to limit late 

presentations to care among PWH. 
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anonymously collected through the hospital's electronic 
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