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Background
India has the third largest population of people living with HIV/AIDS (PLHA). Lymphoma 
is the second most common malignancy among PLHA. However, data are lacking regard-
ing HIV/AIDS-related lymphoma (ARL) in India. This study evaluated the epidemiology 
and clinical outcomes of ARL from a regional cancer center in India.

Methods
This retrospective analysis included cases of ARL between March 2011 and September 
2017. Data were obtained from patient record files for the assessment of epidemiology 
and clinical outcomes. Statistical analysis was performed using GraphPad Prism 6. 
Comparisons of subtype-specific survivals were performed using log-rank tests.

Results
Of 1,226 lymphoma cases, 80 (6.5%) were ARL. Details were available for 70 patients. 
The median age at diagnosis was 40.5 (9‒74) years with a male:female ratio of 2:1. 
AIDS-defining lymphomas (ADL) constituted 78.6% of cases, while 21.4% had non-AIDS 
defining lymphoma (NADL). The mean CD4 counts were 193.15±92.85 and 
301.93±107.95 cells/L, respectively (t-test; P=0.0002). Extranodal involvement was 
present in 55.7%, B symptoms were reported in 60%, and lactate dehydrogenase (LDH) 
was elevated in 64.3% of patients. The median overall survival times were 6 months for 
plasmablastic lymphoma (PBL), 23 months for diffuse large B-cell lymphoma (DLBCL), 
and was not reached for Hodgkin’s lymphoma (log-rank test; P=0.0011). Other histo-
logical subtype cases were too few to draw meaningful survival outcomes.

Conclusion
ARL is a heterogeneous disease. Histologic subtype is a major determinant of the clinical 
outcome. ADL has significantly lower CD4 counts than those of NADL. There is an urgent 
and unmet need for uniform management guidelines for improving outcomes in this un-
der-represented patient population.
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INTRODUCTION

India is the second most populated country in the world. 
According to the 2018 Joint United Nations Programme on 
HIV/AIDS (UNAIDS) report, with an HIV/AIDS prevalence 
rate of 0.3%, India ranks at 80th position in the world, 
and 2.1 million people have HIV/AIDS in India [1]. It is 
home to the third largest population of people living with 

HIV/AIDS (PLHA) because of its large population size. The 
HIV epidemic in India is heterogeneous and concentrated 
in specific regions and high-risk populations. This epidemic 
is slowing, with a 33.5% decrease in the rate of new infections 
as per the National AIDS Control Organization (NACO) 
2016-17 annual report compared to 2007 data [2]. Even with 
these improving statistics, HIV/AIDS is a public health prob-
lem in India, consuming a sizeable expenditure of the total 
health budget, which itself is meager, with only 1.15% of 
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Fig. 1. Distribution of HIV/AIDS-related lymphoma. 
Abbreviations: DLBCL, diffuse large B-cell lymphoma; NOS, not otherwise specified; PCNSL, primary central nervous system lymphoma; PTCL 
NOS, peripheral T-cell lymphoma-NOS.

the gross domestic product (GDP) spent on public health 
[3]. 

The exact burden of HIV/AIDS-associated cancers in India 
is not known. Kaposi’s sarcoma is the most frequent AIDS-de-
fining cancer in the Western world, while non-Hodgkin’s 
lymphoma (NHL) is most commonly reported in Indian liter-
ature [4-6]. We undertook the current study to evaluate 
the epidemiology and outcomes of HIV/AIDS-related lym-
phoma (ARL) in a tertiary cancer center in India.

MATERIALS AND METHODS

This was a retrospective analysis of patients who were 
diagnosed with lymphoma and were PLHA or who were 
diagnosed with HIV during the initial evaluation for their 
lymphoma between March 2011 and September 2017 (6.5 
yr) at Kidwai Cancer Institute, a tertiary cancer center in 
India. 

Written informed consent was obtained from all patients 
before the clinical examination, any procedure, and the start 
of treatment. Data including the demographic profile, clinical 
history and physical examination, staging, and treatment 
outcomes were collected from patient record files obtained 
from the medical records department. For known PLHA 
patients, the most recent CD4 count was recorded from pa-
tient treatment booklets provided by NACO and fresh blood 
samples were sent for newly diagnosed HIV patients for 
the estimation of CD4 counts. The laboratory investigations 
included complete blood count (CBC), liver function test 
(LFT), kidney function test (KFT), and serological tests for 
HIV and hepatitis B and C. The staging was done as per 
Cotswold's modification of the Ann Arbor staging system. 
Contrast-enhanced computed tomography (CECT) of the 
neck, thorax, abdomen, and pelvis was used at baseline and 
for response assessment at regular intervals and at the com-
pletion of treatment, for most patients. 18Fluoro-2-de-
oxy-d-glucose positron emission tomography-computed to-

mography (18FDG PET-CT) was used in a small minority 
of cases because of logistic and financial constraints. Other 
investigations including cerebrospinal fluid (CSF) examina-
tion, unilateral bone marrow aspiration and biopsy, and mag-
netic resonance imaging (MRI) of the brain were performed 
as necessary. Histopathological examination of tissue sam-
ples, either of lymph node or extranodal sites, was done 
by an expert pathologist for diagnosis. Immunohistochemical 
(IHC) markers were used for confirmation and further char-
acterization based on morphology. Treatment was based on 
final histopathological diagnosis, using standard chemo-
therapy regimens as per guidelines. 

Patients in this study were divided into AIDS-defining 
lymphomas (ADL) and non-AIDS defining lymphomas 
(NADL) groups. ADL included diffuse large B-cell lymphoma 
(DLBCL), plasmablastic lymphoma (PBL), high-grade B-cell 
lymphoma-not otherwise specified (NOS), Burkitt’s lympho-
ma (BL), primary effusion lymphoma (PEL), and primary 
central nervous system lymphoma (PCNSL). NADL included 
Hodgkin’s lymphoma (HL), follicular lymphoma (FL), and 
peripheral T-cell lymphoma-NOS (PTCL).

The outcomes were measured in terms of progression-free 
survival (PFS) and overall survival (OS) using the Kaplan–
Meier method. PFS was calculated from the date of diagnosis 
until clinical or radiological disease progression, death from 
any cause, or last follow-up, as appropriate. OS was measured 
from the date of diagnosis until the date of death from any 
cause. If no event occurred, data were censored at the time 
of the last follow-up visit. Adverse events were graded as 
per National Cancer Institute Common Terminology Criteria 
for Adverse Events (NCI CTCAE) version 4.03. Statistical 
analysis was performed using GraphPad Prism (version 6, 
GraphPad Software, San Diego, CA, USA).

RESULTS

A total of 1,226 lymphoma cases were registered at our 
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Table 1. Baseline patient characteristics.

Characteristic DLBCL (N=33) PBL (N=15) HL (N=12) Total (N=70)

Age, median (range) 43 yr (9–67) 40 yr (12–64) 40 yr (25–60) 40.5 yr (9–74)
M:F 1.2:1 6.5:1 1.4:1 2:1
ECOG PS
   0   0 (0%)   0 (0%) 0 (0%)   0 (0%)
   1 18 (54.5%)   6 (40%) 8 (66.6%) 37 (52.8%)
   2 10 (30.3%)   7 (46.6%) 4 (33.3%) 26 (37.1%)
   3   4 (12.1%)   2 (13.3%) 0 (0%)   7 (10%)
Stage
   I   5 (15.1%)   3 (20%) 1 (8.3%) 11 (15.7%)
   II   7 (21.2%)   8 (53.3%) 4 (33.3%) 17 (24.3%)
   III   8 (24.2%)   1 (6.6%) 5 (41.6%) 15 (21.4%)
   IV 10 (30.3)   2 (13.3%) 2 (16.6%) 21 (30%)
   NA   3 (9%)   1 (6.6%) 0 (0%)   6 (8.6%)
B symptoms 21 (63.3%)   6 (40%) 9 (75%) 42 (60%)
LDH (elevated) 20 (60.6%) 13 (86.6%) 4 (33.3%) 45 (64.2%)
IPI IPS NA
   Low   5 (15.1%)   2 (13.3%)
   Intermediate 12 (36.3%)   7 (46.6%) ＜3=8 (66.6%)
   High 13 (39.4%)   5 (33.3%) ≥3=4 (33.3%)
   NA   3 (9%)   1 (6.6%)
Mean CD4 count 244 cell/L 129 cell/L 294 cell/L 216 cell/L
Extranodal involvement 19 (57.6%) 11 (73.3%) 3 (25%) 39 (55.7%)

Abbreviations: DLBCL, diffuse large B-cell lymphoma; ECOG PS, Eastern Cooperative Oncology Group Performance Status Scale; HL, 
Hodgkin’s lymphoma; IPI, International Prognostic Index; IPS, International Prognostic Score; LDH, lactate dehydrogenase; NA, not applicable; 
PBL, plasmablastic lymphoma.

center during the 6.5-year period between March 2010 to 
August 2017. Eighty (6.5%) cases were clinically diagnosed 
as ARL. Details were available for 72 of these cases; two 
patients had a final histopathological diagnosis of atypical 
lymphoid hyperplasia, while 70 were diagnosed with 
lymphoma. These 70 patients were included in the final 
analysis. 

The median age at diagnosis for the entire cohort was 
40.5 (9–74) years, with a male to female ratio of 2:1. Fifty-five 
(78.6%) patients had ADL while 15 (21.4%) had NADL. 
The most common histologies were DLBCL (47.1%), PBL 
(21.4%), and HL (17.1%). Survival analysis was performed 
for these three major histologies. Fig. 1 shows the distribution 
of ARL. The number of patients with other histologies was 
too few to draw meaningful conclusions regarding clinical 
outcomes. The baseline characteristics of the patients are 
shown in Table 1.

Of the 70 patients, lymphoma was presenting complaint 
of underlying HIV infection in 30 (42.9%), while 40 (57.1%) 
were known PLHA and on combination antiretroviral ther-
apy (ART). The most common ART regimen was the fixed 
drug combination of tenofovir, lamivudine, and efavirenz 
and all patients were taking treatment with registered ART 
centers under NACO. All newly diagnosed HIV patients 
were referred from our institute to a nearby registered ART 
center for baseline evaluation of HIV and to start ART. 
Further treatment for HIV/AIDS was done from registered 
ART centers nearest to their place of residence. Five patients 

had concurrent active hepatitis B and one patient had a 
hepatitis C infection. History of pulmonary or extrapulmonary 
tuberculosis (TB) was present in 22 (31.42%) patients, while 
four (5.7%) patients had active TB and were on anti-TB 
treatment. Patients on anti-TB treatment were taking ART 
with a fixed drug combination of zidovudine, lamivudine, 
and efavirenz, as per NACO guidelines. Patients continued 
ART throughout and after completion of lymphoma 
treatment.

Among the entire cohort, extranodal involvement was 
present in 55.7% of patients, with bone marrow the most 
common site, followed by the gastrointestinal tract. The 
other common extranodal sites were bone, central nervous 
system (CNS), and oral cavity. Lactate dehydrogenase (LDH) 
levels were elevated in 64.3% of patients. B symptoms were 
reported in 60% of patients. The mean CD4 counts (cells/L) 
were 193.15±92.85 and 301.93±107.95 in ADL and NADL, 
respectively, with a significant difference (t-test; P=0.0002). 

DLBCL patients were treated with anthracycline-based 
regimens which included CHOP (cyclophosphamide, hy-
droxydaunorubicin, vincristine, and prednisone) and 
DA-EPOCH (dose-adjusted etoposide, prednisone, vincris-
tine, cyclophosphamide, and hydroxydaunorubicin). Only 
six (18.2%) patients received rituximab-based treatment. PBL 
patients were treated with either CHOP or DA-EPOCH. 
Of 12 patients with HL, 11 received ABVD (adriamycin, 
bleomycin, vinblastine, and dacarbazine), while one received 
COPP (cyclophosphamide, vincristine, procarbazine, and 
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Fig. 2. Kaplan–Meier survival curves for the entire cohort for (A), progression-free survival and (B) overall survival.

Table 2. Treatments and outcomes.

Subtype DLBCL, N (%) PBL, N (%) HL, N (%)

Treatment received CHOP 22 (66.6%) CHOP 10 (66.6%) ABVD 11 (91.6%)
R CHOP   5 (15.5%) DA-EPOCH   5 (33.3%) COPP   1 (8.3%)
DA-EPOCH   5 (15.5%)
R DA-EPOCH   1 (3%)

Treatment outcomes CR 18 (54.5%) CR   1 (6.6%) CR 12 (100%)
PR   2 (6%) PR   1 (6.6%) PR 0
SD   1 (3%) SD   4 (26.6%) SD 0
PD   4 (12.1%) PD   4 (26.6%) PD 0
Unknown 2 (6%)   4 (12.1%) Unknown   1 (6.6%) Unknown 0
Induction death    6 (18.1%) Induction death   5 (33.3%) Induction death 0

Median PFS 19 mo 5 mo NR
Median OS 23 mo 6 mo NR

Abbreviations: ABVD, adriamycin, bleomycin, vinblastine, and dacarbazine; CHOP, cyclophosphamide, hydroxydaunorubicin, vincristine, and 
prednisone; CR, complete response; DA-EPOCH, dose-adjusted etoposide, prednisone, vincristine, cyclophosphamide, and 
hydroxydaunorubicin; DLBCL, diffuse large B-cell lymphoma; NR, not reached; OS, overall survival; PBL, plasmablastic lymphoma; PD, 
progressive disease; PFS, progression-free survival; PR, partial response; SD, stable disease.

prednisone). CNS prophylaxis with 12 mg of intrathecal (IT) 
methotrexate was administered to all DLBCL patients with 
each chemotherapy cycle and three patients with positive 
CSF cytology received triple IT with methotrexate (12 mg), 
hydrocortisone (50 mg), and etoposide (70 mg), twice weekly 
until CSF clearance, weekly thereafter for four doses, and 
then once each cycle. The treatments and outcomes are 
depicted in Table 2.

Eleven (17.2%) patients died during induction treatment, 
six and five in the DLBCL and PBL subgroups, respectively. 
At least one episode of grade 3/4 hematological toxicity was 
experienced by 82% of patients. Febrile neutropenia was 
documented in 60% of patients. At the time of analysis, 
the median PFS and OS were 19 and 23 months, respectively, 
for the entire cohort. The median PFS was five and 19 months 
and the median OS was six and 23 months, respectively, 
for PBL and DLBCL. The median PFS and OS were not 

reached for HL. Histologic subtype specific-survival differed 
significantly for PFS (log-rank test; P=0.0012) and OS 
(log-rank test; P=0.0011). Fig. 2 and 3 show the Kaplan–Meier 
survival curves for the entire cohort and specific-histology 
subtypes, respectively. Comparison of the outcomes of 33 
patients with DLBCL was done based on rituximab use (N=6) 
or no use (N=27). Though numerically higher, there was 
no significant difference in PFS and OS based on rituximab 
use (log-rank test; P=0.075 for PFS, P=0.089 for OS). Only 
three patients with DLBCL and one patient with PBL pro-
gressed or relapsed after first-line treatment received sec-
ond-line treatment, while the majority who progressed or 
relapsed received best supportive care or defaulted and were 
lost to follow-up.
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Fig. 3. Histology-specific Kaplan–Meier survival curves for (A), progression-free survival and (B) overall survival.

DISCUSSION

Cancer was related to HIV infection even before the identi-
fication of HIV itself; in fact, patients with Kaposi’s sarcoma 
were among the first, which led to the discovery of HIV 
[7]. PLHA are at higher risks of a variety of cancers compared 
to those in their age and sex-matched counterparts in the 
general population. HIV-AIDS related cancers are divided 
into AIDS-defining and non-AIDS defining by the Centers 
for Disease Prevention and Control (CDC) [8]. Kaposi’s sarco-
ma, certain types of NHL, and invasive cervical cancer are 
labeled as AIDS-defining cancers by the CDC. There is no 
clarification about which particular subtypes should be in-
cluded in AIDS-defining NHL but high-grade lymphomas 
are conventionally considered ADL while HL and most 
low-grade lymphomas are considered NADL. In the current 
study, high-grade B-cell lymphomas and certain NHL which 
are particularly associated with HIV/AIDS such as PCNSL 
and PEL were considered ADL, while HL and FL were consid-
ered NADL. PTCL, even though a high-grade NHL, was 
included as a NADL because of the lack of standard definitions 
and our series had only one case of PTCL NOS. 

The spectrum of HIV/AIDS-related malignancies in India 
differs from that reported in the Western literature [5, 9, 
10]. This difference may be due to the low prevalence of 
human herpesvirus 8 in the Indian population or to differ-
ential patterns of HIV transmission, with the heterosexual 
route the most common in India [11]. Survival of PLHA 
is increasing with combination ART and is now comparable 
to that of the general population. India is a pioneer in afford-
able generic ART; as per the 2018 UNAIDS report, 56% 
of PLHA are receiving ART, with a goal of reaching 90% 
[1]. The natural history of HIV is changing in India with 
the use of ART and improved prophylaxis and treatment 
of opportunistic infections. With improved life expectancy, 
the burden of cancer in PLHA will continue to increase 
in upcoming years. There is a paucity of data on the epidemi-

ology and management of AIDS-related malignancies in 
India. The median age at presentation in our study was 
40.5 years for the entire cohort, which is a decade earlier 
than that in the HIV-negative population [12]. The male 
to female ratio of 2:1 in our study may represent the pattern 
of HIV prevalence in the Indian general population, which 
shows M: F ratio of 1.36:1 or there might be an actual under-
lying biological difference depending on gender. 

PLHA were excluded in most clinical trials evaluating 
the role of various chemotherapy regimens for lymphomas. 
There are several controversies regarding the treatment of 
ARL, including the optimal regimen of choice, dose intensity, 
use of rituximab, the role of CNS prophylaxis, and con-
tinuation of ART during lymphoma treatment. There are 
no clear guidelines for the treatment of HIV-associated ma-
lignancies from any national or international groups, except 
for the British HIV Association guidelines in 2014, with 
many unanswered questions [13]. Treatment decisions are 
largely based on retrospective series and a few prospective 
phase 2/3 studies. Initial reports suggested that the increased 
mortality in ARL patients treated with standard dose chemo-
therapy was due to increased infectious complications result-
ing from chemotherapy-induced immune suppression com-
bined with low baseline immune function [14]. Based on 
a study from the AIDS Malignancy Consortium (AMC), the 
reduced dose treatment offered significant less hematological 
toxicity with similar efficacy in ARL. This trial used 
mBACOD (methotrexate, bleomycin, adriamycin, cyclo-
phosphamide, vincristine, and dexamethasone) regimen and 
subsequent studies in HIV-negative patients showed CHOP 
to be equally effective and less toxic than mBACOD [15]. 
CHOP became the standard of care for high-grade lympho-
mas before the introduction of rituximab in HIV-negative 
patients. Various reports suggest that while CHOP can be 
used in ARL, the outcomes are less optimal compared to 
those in HIV-negative patients [16]. Many of these early 
studies did not include granulocyte-colony stimulating factor 
(G-CSF) support or CNS and Pneumocystis jiroveci pneumo-



Blood Res 2019;54:181-188. bloodresearch.or.kr

186 A.H. Rudresha, et al. 

nia prophylaxis, which might have affected outcomes. Studies 
testing infusional regimens with DA-EPOCH and CDE 
(cyclophosphamide, doxorubicin, and etoposide) were tried 
in a limited number of patients to improve the poor results 
in ARL and were reported to improve outcomes [17, 18]. 
There are no phase 3 studies comparing various regimens 
to guide the choice of an optimal chemotherapy backbone. 
In our study, two-thirds of DLBCL and PBL patients received 
CHOP, while DA-EPOCH was used in 11 (22.9%) patients. 
All patients received prophylaxis against P. jiroveci pneumo-
nia and oral antibiotics during chemotherapy. All 
DA-EPOCH patients received prophylactic G-CSF for seven 
days, while G-CSF support was individualized for patients 
on CHOP. Hematological and non-hematological toxicities, 
treatment-related mortality, and use of supportive care were 
significantly higher in DA-EPOCH than those in CHOP, 
without improvement in clinical outcomes.

Rituximab is an integral part of the management of im-
munocompetent patients with CD-20-positive NHL; how-
ever, the evidence is conflicting for patients with ARL. The 
AMC 010 trial, the only phase 3 study comparing CHOP 
to R-CHOP, did not show improvements in the clinical out-
comes of ARL patients receiving rituximab [19]. There was 
a significant increase in treatment-related infectious deaths 
in patients receiving rituximab. The authors concluded that 
even though rituximab improved response rates, the in-
creased mortality offset the benefits. One particular draw-
back of this study was the use of maintenance rituximab, 
which is not standard practice for high-grade B-cell NHL. 
Subsequent analysis showed that when patients with severe 
immune-deficiency (i.e. CD4 count ＜50 cells/L) were ex-
cluded, infectious deaths did not differ significantly between 
the two groups. In a pooled analysis of individual patient 
data from 19 prospective trials, rituximab use was associated 
with a significant increase in CR rates and improved PFS 
and OS in patients with CD4 count ≥50 cells/L but not 
in those with a count ＜50 cells/L, in both univariate and 
multivariate analysis [20]. 

Our center is one of the regional cancer care centers pro-
viding comprehensive tertiary level care for cancer patients. 
Most of the patient population are of low socio-economic 
status and receive treatment under a variety of schemes 
funded by central or state governments. At the time of this 
writing, these schemes do not cover many of the high-cost 
cancer medicines including monoclonal antibodies like 
rituximab. In India, around 75% of the health care ex-
penditure is borne by patients and their households as 
out-of-pocket expenditures, which may be direct medical, 
non-medical, or indirect costs [21]. ARL patients have to 
bear the brunt of two chronic debilitating diseases simulta-
neously, which further increases their socio-economic stress. 
This might have important implications on clinical outcomes 
including OS for these patients. In our study, only six of 
the 33 DLBCL patients (18.18%) received a rituximab-based 
chemotherapy regimen because of economic constraints. 
Continuation of treatment after failure of first-line therapy 
was dismal, with only four patients receiving subsequent 

lines of treatment for their lymphoma. The absolute differ-
ence between the median PFS and OS was only four months 
for DLBCL and one month for PBL because the majority 
of patients who progressed on first-line treatment defaulted 
for further treatment and data for OS were censored at the 
time of the last follow up visit. This poor adherence to 
subsequent treatment due to various socio-economic con-
straints and significant loss to follow-up is reflected in the 
nearly identical Kaplan–Meier graphs of PFS and OS, which 
is a major limitation of our study. Despite these shortcomings, 
the median OS for DLBCL was 23 months, similar to that 
for the HIV-negative population in our previous series [12]. 
The observed treatment-related mortality in the present 
study of 17.2% was high. The majority of induction deaths 
had advanced stage disease, poor PS, high IPI, and low CD4 
count at the start of treatment. 

ART has changed the landscape of HIV infection, making 
it “just another chronic illness”. Concerns were raised regard-
ing the concomitant use of ART with chemotherapy in pa-
tients with ARL because of the possible increased toxicity, 
drug metabolism, and drug interactions. Unfortunately, liter-
ature is scarce on this topic. Most studies showed no clinically 
adverse effects on drug metabolism for concurrent ART and 
conventional chemotherapy and suggested that most ART 
regimens can be safely implemented in PLHA undergoing 
treatment for cancer, with the exception of zidovudine [22, 
23]. Similarly, drug interactions are not of major clinical 
concern with ART and chemotherapy use except for protease 
inhibitors and cobicistat. Immune dysregulation because of 
HIV infection is basic pathobiology behind the development 
of lymphoma in PLHA. ART improves immune function 
by suppressing viral replication; by doing, so it curtails the 
risk of severe immune suppression and subsequent develop-
ment of lymphoma. ART use in ARL patients decreases the 
risk of developing opportunistic infections during treatment, 
thus improving the tolerability of chemotherapy. A study 
evaluating temporal trends in ARL presentation and survival 
outcomes in a large cohort of PLHA reported important 
changes in demographic, virologic, and histologic patterns 
over a 15-year period [24]. The study concluded that survival 
outcomes have not significantly changed in the modern ART 
era. At the same time, multiple reports have shown ART 
to be associated with significant improvement in clinical 
outcomes in ARL including response rates and OS [19, 25-27]. 
There might also be biological differences in the lymphoma 
developing in patients on ART compared to that in treat-
ment-naïve PLHA. In our study, 40 patients were already 
on ART at the time of ARL diagnosis while in 30 patients, 
lymphoma was the presentation of the underlying HIV. All 
patients received fixed-drug combination ART under the 
NACO as per national guidelines and continued it with 
chemotherapy. We could not analyze data for different ART 
regimens and their relationship with drug metabolism and 
drug interactions due to infrastructure limitations.

To our knowledge, this is the largest retrospective analysis 
of ARL from Indian literature. ARL is a common malignancy 
in PLHA in India. With the increasing reach of the National 
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Aids Control Programme and ART coverage across the coun-
try along with the improved management of opportunistic 
infections, ARL will be a major cause of morbidity and mor-
tality in upcoming years. ADL had a significantly lower 
CD4 count than that of NADL. ARL is a heterogeneous 
disease with histologic subtype a major determinant of clin-
ical outcome. With standard treatment protocols and proper 
supportive care, these patients can have similar clinical out-
comes to those of their HIV-negative counterparts with 
lymphoma. With a lack of standard national or international 
guidelines, there is an unmet and urgent need for prospective 
multicenter collaborative trials which might shed light on 
the management of this often neglected and under-repre-
sented patient population.
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