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Abstract 

Background: People living with HIV (PLWHIV) are at increased risk of Hodgkin 

and non-Hodgkin lymphoma compared with HIV-negative individuals. However, 

high-quality epidemiological data for lymphoma among PLWHIV from low-income 

and middle-income countries are scarce, especially in South China. This retrospective 

study aimed to better define the clinical characteristics, outcomes, and prognostic 

factors of HIV-associated lymphoma patients in Guangxi and Guangdong provinces 

of China in the highly active antiretroviral therapy (HAART) era. 

Methods: We performed a pooled analysis from existing databases of 143 patients 

with HIV-positive lymphoma between January 2013 and June 2020 from three 

hospitals in South China. Survival curves were estimated using the Kaplan–Meier 

method and compared using the log-rank test. Univariable and multivariable Cox 

proportional hazard models were performed to identify the association of patient-, 

lymphoma- and HIV-specific variables with the outcomes progression-free survival 

(PFS) and overall survival (OS). 

Results: Of all 143 HIV-positive lymphoma patients, diffuse large B cell lymphoma 

(DLBCL) was the most common subtype identified (81.8%). The median age was 49 

years (IQR 18–79), and 118 patients (82.5%) were male. The mean CD4 T-cell count 

was 185.5 cells/µL (IQR 3–1089), and 86 (60.1%) patients were receiving HAART at 

enrollment. Opportunistic infections (OIs) were reported in 40 (28.0%) patients. 

Seventy-seven (53.8%) patients had stage I/II lymphoma, and the Eastern Cooperative 

Oncology Group performance status was 0 or 1 in 87 (60.8%) patients. Information 

on elevated lactate dehydrogenase (LDH) and positive CD20 was available for 72% 

(103/143) and 96.0% (48/50), respectively. A total of 65.8% (77/117) of DLBCL 

patients received EPOCH- (dose-adjusted etoposide, vincristine, cyclophosphamide, 

prednisone, and doxorubicin) or CHOP-based (cyclophosphamide, doxorubicin, 

vincristine, and prednisone) regimens. The 1-year PFS and 1-year OS were 32.98% 

and 43.62% in non-Hodgkin's lymphoma (NHL) patients and 32.18% and 41.40% in 

DLBCL patients, respectively. Advanced age and elevated LDH were significant 



predictors of the outcome in both HIV-associated NHL and DLBCL, and the influence 

of other factors waxed and waned. A lower CD4/CD8 ratio was an independent poor 

predictor for 1-year OS in HIV-associated NHL but not for DLBCL. 

Conclusions: In our population, HIV-positive patients with lymphoma presented 

aggressive characteristics and exhibited poor survival outcomes, even in the modern 

HAART era. Effective HIV-directed therapies reduced the impact of HIV-associated 

prognostic factors on outcomes; however, lymphoma-related factors, such as age and 

LDH, were found to be key independent predictors for HIV-associated lymphoma. 

Keywords: human immunodeficiency virus, lymphoma, clinical characteristics, 

prognostic factor, low-income and middle-income countries 

Background  

Lymphomas remain a leading cause of cancer morbidity and mortality for people 

living with HIV (PLWHIV), even in the era of highly active antiretroviral therapy 

(HAART) [1]. Marked regional differences in population-level HIV control and 

exposure to carcinogenic cofactors among PLWHIV persist worldwide [2]. In 

high-income countries, demographic changes among PLWHIV, such as aging and 

increased life expectancy, might lead to an increased burden of Hodgkin lymphoma 

(HL) in this population [2]. In contrast, classical AIDS-defining cancers (e.g., 

Kaposi’s sarcoma, aggressive B-cell lymphomas, and invasive cervical cancer) remain 

the most common malignancies for PLWHIV in low-income and middle-income 

countries (LMICs) [3]. Notably, non-Hodgkin's lymphoma (NHL) comprises more 

than 50% of all AIDS-defining cancers, and approximately 70%-90% of AIDS-related 

lymphomas (ARLs) are high-grade B-cell lymphomas, such as diffuse large B cell 

lymphoma (DLBCL) and Burkitt’s lymphoma (BL) [4, 5]. However, high-quality 

epidemiological data for lymphoma among PLWHIV from LMICs are scarce and 

remain an important challenge because of suboptimal population-based cancer 

registration and diagnostic infrastructure [6]. 

There is clear geographical disparity in HIV/AIDS among all provincial regions in 



China. HIV/AIDs occurs frequently in the southwestern region (e.g., Guangxi, 

Yunnan, Guizhou, Sichuan, and Chongqing), the northwestern region of Xinjiang, and 

in a central province of Henan [7]. In the last decade, a few region-specific, 

population-level studies have sporadically described the epidemiological features, 

clinical characteristics, pathobiology, management, or prognosis of HIV-associated 

lymphomas in China [8-12]. The outcomes of Chinese ARL patients have improved in 

recent years, especially in high-income regions. However, ARL data on clinical 

incidence, risk factors, and outcomes in Guangxi and Guangdong provinces of South 

China are still limited [13]. 

In this paper, we retrospectively analyzed the clinical characteristics, treatment, 

outcomes, and predictors of lymphomas in PLWHIV from 3 hospitals in Guangxi and 

Guangdong provinces. 

Methods 

Ethical considerations 

The retrospective study was performed in accordance with the Declaration of Helsinki 

and was approved by the Institutional Ethics Committee of Nanfang Hospital (study 

identifier NFEC-2021-178). The committee decided to waive the need for written 

informed consent from the participants in the study because the data were analyzed 

retrospectively and anonymously. 

Patients and data collection 

This retrospective multicenter study was conducted at Nanfang Hospital Affiliated 

with Southern Medical University, Fourth Hospital of Nanning, and Longtan Hospital 

of Guangxi Zhuang Autonomous Region. A total of 143 hospitalized newly diagnosed 

HIV-positive lymphoma patients from January 2013 to June 2020 were included in 

the present study. The pathological diagnosis of lymphoma was based on the 2008 

World Health Organization (WHO) classification. 



The clinical variables were evaluated, including date of enrollment, age, sex, 

history of HIV/AIDS, baseline CD4 T-cell count, CD4/CD8 ratio, HIV viral load, 

histological subtype, Ann Arbor staging classification, Lugano classification, Eastern 

Cooperative Oncology Group performance status (ECOG PS), number and sites of 

extranodal sites, tumor size, lactate dehydrogenase (LDH), International Prognosis 

Index (IPI) score, B symptoms, presence of bone marrow (BM) involvement, type of 

chemotherapy, use of rituximab, intrathecal injection, concurrent use of HAART with 

chemotherapy, sexual behavior, illicit drug use, opportunistic infection, 

nonopportunistic infection, serological hepatitis B virus (HBV) and hepatitis C virus 

(HCV) markers, syphilis, complete blood cell count (CBC), lymphocytes/monocytes 

ratio (LMR), red cell distribution width (RDW), albumin (ALB), and erythrocyte 

sedimentation rate (ESR). 

Clinical assessments 

Computed tomography (CT) or 18F-fluorodeoxyglucose positron emission 

tomography/computed tomography (FDG PET/CT) was performed for radiological 

evaluation. Brain magnetic resonance imaging (MRI) was used to assess CNS 

involvement. Cheson 2007 criteria or standard Lugano 2014 criteria were used to 

define complete response (CR), partial response (PR), stable disease (SD), and 

progressive disease (PD). Progression-free survival (PFS) was defined as the time 

from diagnosis until progression, relapse or death of any cause. Overall survival (OS) 

was defined as the time from diagnosis until death of any cause. The major endpoints 

of this study were PFS and OS. 

Statistical analysis 

Survival curves were estimated using the Kaplan–Meier method and compared using 

the log-rank test. The area under the receiver operating characteristic curve (AUROC) 

was calculated to determine cutoff values for differentiation between the groups. 

Variables that were significant in the univariable analyses (p< 0.05) were included in 

weighted multivariable Cox proportional hazard models. Hazard ratios (HRs) and 95% 



confidence intervals (CIs) were used to summarize the association between variables 

and survival. All statistical analyses were performed using the Statistical Package for 

the Social Sciences (SPSS) version 17. 

Results 

Patients' clinical characteristics 

In total, 143 HIV-positive patients with lymphoma, including 139 patients (97.2%) 

with NHL and 4 patients (2.8%) with HL, from 3 registries during the 7.5-year period 

between January 2013 and June 2020 were included. Of those, 131 (91.6%) patients 

had AIDS-related lymphoma (ARL), and 12 (8.4%) had non-ARL (Fig. 1). The most 

common histologies were DLBCL (81.8%) and BL (7.0%). They were followed by 

PBL (0.7%), ARL, not further classified lymphoma (2.1%), NK/T-cell lymphoma 

(NKTL, 2.1%), small lymphocytic lymphoma (SLL, 0.7%), anaplastic large cell 

lymphoma (ALCL, 0.7%), HL (2.8%), and other non-ARLs (2.1%) (Fig. 1). 

All the demographic data and baseline characteristics are depicted in Table 1. The 

median age at diagnosis for the entire cohort was 49 (range 18–79) years with 33.6% 

of patients older than age 55. Most patients were male (82.5%), with a male to female 

ratio of 4.72:1. The mean CD4 T-cell count (cells/µL) was 185.5±169.446. Over half 

of the patients had an ECOG PS <2 (60.8%) and stage I/II disease (53.8%). 

Extranodal involvement in >1 site was documented in 25.9% of patients. LDH was 

elevated in 72% of patients, with 33.5% of patients having LDH measures more than 

3 times the upper limit of normal (ULN). According to the IPI, 35.7% of the patients 

were low-risk, 26.5% of the patients were low-intermediate risk, 16.8% of the patients 

were high-intermediate risk, and 16.8% of the patients were high risk. 

Almost half of the patients (47.5%) had sexual behavior, and 4.2% (6/143) reported 

the use of an illicit drug in their lifetime. Of the patients, 10.5% (15/143) had hepatitis 

B virus (HBV) infection, 6.3% (9/143) had hepatitis C virus (HCV) seroprevalence, 

and 12.6% (18/143) had syphilis-seropositivity.  

Baseline infections 



Almost 79.0% (113/143) of patients possessed infections, opportunistic or 

nonopportunistic, at the time of lymphoma diagnosis (Supplementary Table 1). The 

incidence rates of opportunistic infection (OI) and nonopportunistic events were 

found to be 28.0% (40/143) and 72.0% (103/143), respectively. Thirty patients in 

these populations had OI and non-OI simultaneously. Candida infection was the most 

common complaint seen in 18.9% (27/143) of all patients, followed by Pneumocystis 

jirovecii pneumonia (PJP, 7.0%, 10/143), cytomegalovirus (CMV) disease (3.5%, 

5/143), herpes zoster infection (2.1%, 3/143), mycobacterial infection (2.1%, 3/143), 

and Cryptococcus neoformans infection (0.7%, 1/143). Overall, 7 patients had two 

OIs and 1 patient had three OIs concurrently (Supplementary Table 1). By univariate 

analysis of 95 details available for HIV-positive lymphoma patients, opportunistic 

infection did not predict 1-year OS (Supplementary Figure 1).  

HIV treatment  

HAART drugs were obtained from a special outpatient department. Because of poor 

patient compliance, 16.8% (24/143) of patients did not receive HAART, and only 60.1% 

(86/143) of patients were confirmed to receive HAART treatment (Supplementary 

Table 2). The message of 23.1% (33/143) patients was undocumented. Most of them 

chose free pharmaceuticals with TDF/3TC/EFV (68.6%, 59/86), and only 6 patients 

(7.0%, 6/86) included integrase inhibitor-based therapy. 

Lymphoma treatment 

The number of patients with other histologies was too few to draw meaningful 

conclusions regarding clinical outcomes, except DLBCL. Of the 84 patients with 

AIDS-related DLBCL, details were available for 77 cases, and 7 cases were 

administered without chemotherapy. These 77 patients received EPOCH- 

(dose-adjusted etoposide, vincristine, cyclophosphamide, prednisone, and doxorubicin) 

or CHOP-based (cyclophosphamide, doxorubicin, vincristine, and prednisone) 

regimens with a median cycle of 3 (Supplementary Table 3). The overall response rate 

(ORR) was 24.7% after first-line treatment, including 11 (14.3%) patients with 



complete remission (CR) and 8 (10.4%) patients with PR. Among the 50 DLBCL 

patients with information on CD20 status, CD20 was positive in 96.0% (48/50) of 

patients. However, only 6 patients (7.8%, 6/77) received rituximab-containing 

regimens with a CR rate of 83.3% (data not shown). Notably, patients diagnosed 

before 2019 were less frequently treated with rituximab than those diagnosed from 

2019 onwards (5.8% vs. 25%). Otherwise, 20 (26.0%) patients experienced a stable 

disease (SD), 18 (23.3%) patients experienced a progressive disease (PD), and 20 

(26.0%) patients died. Patient characteristics with subgroups for treatments and 

outcomes are listed in Supplementary Table 3. 

Prognostic factors in NHL  

Details were available for 94 patients with HIV/AIDS-associated NHL, including 

DLBCL, BL, PBL, ALCL, and NKTL. At the time of analysis, the 1-year PFS and OS 

in HIV-positive NHL patients were 32.98% and 43.62%, respectively (Fig. 2A). The 

2-year lymphoma-specific PFS and OS were 30.77% and 35.39%, respectively, from 

the 66 available patients (Fig. 2B). The significant prognostic factors for 1-year PFS 

and OS are listed in Table 2 with univariate survival analysis. The optimal cutoff 

values were 55 years old (age), 160×10
9
/L (CD4 T-cell count), 0.39 (CD4/CD8 ratio), 

268 U/L (LDH), 26 mm/h (ESR), 294×10
9
/L (PLT), 0.95 (RDW ratio), 1.23×10

9
/L 

(LYM, lymphocyte), 2.25×10
9
/L (LMR), and 35 g/L (ALB). Univariate Cox 

proportional analysis identified several prognostic factors associated with lower 

1-year PFS and OS, such as advanced age, worse CD4 T-cell count, lower CD4/CD8 

ratio, elevated LDH, higher RDW ratio, increased ESR, reduced LYM, higher IPI 

score, and hypoalbuminemia (Table 2 and Supplementary Figure 2). The multivariate 

analysis indicated that advanced age, lower CD4/CD8 ratio, and elevated LDH were 

independent poor predictors for 1-year OS in HIV/AIDS-related NHL. 

Prognostic factors in DLBCL 

The number of cases with another histological subtype was too low to draw 

meaningful survival outcomes individually, so we investigated the 1-year PFS and OS 



comparison in the 87 HIV-defined DLBCL patients, resulting in 32.18% and 41.40%, 

respectively (Fig. 3A). We evaluated the baseline factors for the prognostic value with 

the same cutoff values of NHL. Age, LDH, RDW ratio, IPI score, and ESR were 

associated with lower 1-year PFS and OS in the univariate Cox proportional analysis. 

Otherwise, the CD4 T-cell count, CD4/CD8 ratio, LYM, and albumin were 

significantly associated with better 1-year PFS and OS (Table 3 and Supplementary 

Fig. 3). Fig. 3B displays the ROC curve for 1-year OS for a prediction model. These 

factors were analyzed in a multivariate Cox proportional hazards model with 

backward elimination. Advanced age and elevated LDH were independent poor 

predictors for 1-year OS in AIDS-related DLBCL. 

Discussion 

PLWHIV experience an increased risk of NHL of approximately 1 in 25 compared 

with HIV-negative individuals [14]. In the combination HAART era, the 

epidemiology of HIV/AIDS-associated lymphoma is changing. However, there is a 

paucity of data on the epidemiology and management of ARL in South China. In the 

current study, the median age at presentation was 49 years for the entire cohort, which 

is comparable to that of the global HIV-positive population [15, 16] but low compared 

to the general population of 52.5 years [2, 16]. The male to female ratio of 4.72:1, 

with a male predominance in our study, might be an actual underlying biological 

difference depending on gender. Similar to what has been described in AIDS-defining 

lymphomas, there were large proportions of high-grade B-cell lymphomas (DLBCL 

and BL) [1], elevated LDH, extranodal involvement, and stages III or IV in our cohort, 

which resulted in a high IPI score and a poor prognosis. Most notably, the percentage 

of DLBCL in our study was higher than that in a previous study, which might be 

explained by the lack of pathological infrastructure and misdiagnosis in 

resource-constrained health systems in China. Almost 57.3% of patients were 

diagnosed with HIV and lymphoma simultaneously, with a poor median CD4 count. 

Late diagnosis also explains the high proportion of infections at lymphoma diagnosis. 

However, infection was not an independent factor for the prediction of death in our 



present study, relying on the improvement of diagnosis and treatment in recent 

decades. These clinical characteristics are comparable to many international reports 

on PLWHIV [2, 17].  

Concomitant HAART was associated with improved CR rates and a trend toward 

improved OS in AIDS-defined lymphoma [18]. Our data also support the concurrent 

use of HAART (60.1%), which benefits from the UNAIDS 95–95–95 worldwide 

campaign [19]. However, the 1- and 2-year PFS and OS in our study were lower than 

those reported previously [20-23]. This may be related to the paucity of diagnostic 

resources, treatment experience, financial woes, and awareness. First, most of the 

patient population in the present study was of low economic status and received an 

antiretroviral (ARV) regimen under a variety of schemes funded by the central 

government. Thus, two nucleoside reverse transcriptase inhibitors (NRTIs) in 

combination with a nonnucleoside reverse transcriptase inhibitor (NNRTI) or a 

protease inhibitor (PI) are common profiles, resulting in a low resistance barrier, poor 

immune reconstitution, and increased risk for drug-drug interactions (DDIs) during 

polypharmacy chemotherapy. Additionally, low popularity and awareness of integrase 

strand transfer inhibitors (INSTIs) in Chinese infectious disease hospitals might be 

another dilemma. Second, another challenge was the simultaneous existence of a high 

proportion of CD20-positive but poor popularity of rituximab in AIDS-related 

DLBCL, partly owing to economic constraints. The rituximab-based chemotherapy 

regimen is an integral management of immunocompetent and immunodeficient 

CD20-positive lymphoma patients and is associated with improved CR, PFS, and OS 

rates [18, 20, 21, 24, 25]. Third, a shorter median treatment duration (less than 3 

cycles) and nonstandard regimen (insufficient dose or prolonged chemotherapy 

interval) resulted in compromising therapeutic efficacy, partly due to poor health care 

professionalism, patient compliance, and economic conditions in our samples. A total 

of 65.8% (77/117) of patients with AIDS-related DLBCL received less than 6 cycles 

of chemotherapy. Fortunately, this situation has improved since 2018, and 39.3% of 

AIDS-defining DLBCL patients receive curative-intent treatment with six to eight 



cycles of CHOP- or EPOCH-based strategies. In fact, the latest 2-year OS and PFS 

rates were 62.7%-79.9% and 56.4%-64% in high-income regions of China, such as 

Beijing, Shanghai, and Nanjing [8, 10, 12]. All this underscores the necessity to 

improve the standard hierarchical management and supportive care of 

HIV/AIDS-associated lymphomas in low-income and middle-income regions of 

China. 

Herein, age and LDH were effective independent prognostic factors for both NHL 

and DLBCL in the HIV population while the CD4/CD8 ratio was associated with a 

survival benefit for ARL but not for DLBCL. These two simplified predictors may be 

more easily implementable in LMICs, given the reproducibility and bedside 

availability. We did not find low CD4 count, coinfections, high IPI, poor ECOG PS, 

or advanced stage disease to be independent predictors of mortality, as others have 

reported [26]. In our study, 60.1% (86/143) of patients were on HAART at the time of 

lymphoma diagnosis, while in 19.6% (28/143) of patients, lymphoma was the 

presentation of underlying HIV. Individual HIV-related factors such as low CD4 count 

were no longer associated with poor outcomes, even in the era of non-INSTIs from 

contemporary LMICs [26]. The lack of significance of IPI in the multivariate analysis 

was somewhat surprising, but it was considered that effective HIV-directed therapies 

reduced the impact of HIV-related prognostic factors on outcomes [26]. The influence 

of other factors waxed and waned in the HAART era. Thus, a comparison of IPI, 

R-IPI (revised IPI), aaIPI (age-adjusted IPI), and NCCN-IPI (National 

Comprehensive Cancer Network IPI) in AIDS-related DLBCL is needed to 

discriminate the most important end point (OS) [27].  

Improved insights into the biological heterogeneity in the HIV-negative DLBCL 

population have led to a refinement of disease classification and the development of 

new therapeutic approaches over the past two decades [28]. However, research on the 

pathological features and molecular classifications of ARL patients is seriously 

inadequate. Further study is needed to better understand the phenotypic and genetic 

heterogeneity of AIDS-associated DLBCL. 



This study has some limitations. First, although our sample is larger than some 

other literature from China, we report a high proportion (34.3%, 49/143) of patients 

lost to follow-up, which could generate some bias in the results, notably regarding 

mortality data. Second, most patients in our sample were from resource-poor regions 

in the habit of heterosexually transmitted infections, not among men who have sex 

with men (MSM). Third, we could not ascertain causality in the association between 

some variables and death due to high proportions of substandard treatment of 

lymphoma and infrastructure limitations. 

In conclusion, we reported important real-world data on the clinical characteristics, 

outcomes, and prognostic factors of lymphomas in PLWHIV patients in South China. 

We also found advanced age and elevated LDH to be key independent predictors for 

HIV/AIDS-related NHL and DLBCL. Despite poor survival, the outcomes have 

improved dramatically, and care has progressed sufficiently in the setting of HIV 

infection from resource-rich countries and regions. Closing this gap is an essential 

step in decreasing mortality from HIV/AIDS-related malignancies worldwide. 
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Figure legend 

Fig. 1 Distribution of HIV-positive lymphoma 

Abbreviations: DLBCL, diffuse large B-cell lymphoma; BL, Burkitt’s lymphoma; 

PBL, plasmablastic lymphoma; ARL, NOS, AIDS-related lymphoma, not otherwise 

specified; HL, Hodgkin’s lymphoma; NKTL, natural killer/T-cell lymphoma; ALCL, 

anaplastic large cell lymphoma; and SLL, small lymphocytic lymphoma. 

Fig. 2 Kaplan–Meier survival curves for (A) 1-year (N=94) and (B) 2-year (N=65) 

progression-free survival (left) and overall survival (right) in 94 

HIV/AIDS-associated NHL patients. 

Fig. 3 (A) Kaplan–Meier survival curves for 1-year (N=87) progression-free survival 

(left) and overall survival (right) in 87 AIDS-related DLBCL patients. (B) ROC curve 

for one-year OS. Abbreviations: LDH, lactate dehydrogenase; ESR, erythrocyte 

sedimentation rate; AGE, age; LYM, lymphocyte; IPI, International Prognosis Index; 

CD4, CD4 T-cell count; CD4/CD8, CD4/CD8 ratio; RDW, red cell distribution width; 

and ALB, albumin. 

Table 1 Baseline patient characteristics 

Table 2 Univariate and multivariate analyses for 1-year PFS and OS of 

HIV/AIDS-associated NHL (N=94) 

Table 3 Univariate and multivariate analyses for 1-year PFS and OS of AIDS-related 

DLBCL (N=65) 

Supplementary Figure 1. Kaplan–Meier estimates for 1-year OS of the opportunistic 

infection outcomes of HIV-positive lymphomas. 

Supplementary Figure 2. Survival curves of the (A) age, (B) CD4 T-cell count, (C) 

CD4/CD8 ratio, (D) LDH, (E) IPI, (F) ESR, (G) RDW ratio, (H) LYM, and (I) ALB 

stratifications for 1-year PFS (left) and OS (right) in HIV/AIDS-associated NHL 

(N=94). 



Supplementary Figure 3. Survival curves of the (A) age, (B) CD4 T-cell count, (C) 

CD4/CD8 ratio, (D) LDH, (E) IPI, (F) ESR, (G) RDW ratio, (H) LYM, and (I) ALB 

stratifications for 1-year PFS (left) and OS (right) in AIDS-related DLBCL (N=65). 

Supplementary Table 1 Baseline infections 

Supplementary Table 2 HIV treatments 

Supplementary Table 3 Lymphoma treatments and outcomes 



Figures

Figure 1

Distribution of HIV positive lymphoma Abbreviations: DLBCL, diffuse large B cell lymphoma; BL, Burkitt’s
lymphoma; PBL, plasmablastic lymphoma; ARL, NOS, AIDS related lymphoma, not otherwise speci�ed;
HL, Hodgkin’s lymphoma; NKTL, natural killer/T cell lymphoma; ALCL, anaplastic large cell lymphoma;
and SLL, small lymphocytic lymphoma.



Figure 2

Kaplan Meier survival curves for (A) 1 year (N=94) and (B) 2 year (N=65) progression free survival (left)
and overall survival (right) in 94 HIV/AIDS associated NHL patients.

Figure 3

(A) Kaplan Meier survival curves for 1 year (N=87) progression free survival (left) and overall survival (rig
ht) in 87 AIDS related DLBCL patients. (B) ROC curve for one year OS. Abbreviations: LDH, lactate
dehydrogenase; ESR, erythrocyte sedimentation rate; AGE, age; LYM, lymphocyte; IPI, International



Prognosis Index; CD4, CD4 T cell count; CD4/CD8, CD4/CD8 rat io; RDW, red cell distribution width; and
ALB, albumin.
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