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Abstract: HIV-positive patients have a 60- to 200-fold increased incidence of Non-Hodgkin 

Lymphomas (NHL) because of their impaired cellular immunity. Some NHL are considered 

Acquired Immunodeficiency Syndrome (AIDS) defining conditions. Diffuse large B-cell Lymphoma 

(DLBC) and Burkitt Lymphoma (BL) are the most commonly observed, whereas Primary Effusion 

Lymphoma (PEL), Central Nervous System Lymphomas (PCNSL), Plasmablastic Lymphoma (PBL) 

and classic Hodgkin Lymphoma (HL) are far less frequent. Multicentric Castleman disease (MCD) 

is an aggressive lymphoproliferative disorder highly prevalent in HIV-positive patients and strongly 

associated with HHV-8 virus infection. In the pre-Combination Antiretroviral Therapy (CART) era, 

patients with HIV-associated lymphoma had poor outcomes with median survival of 5 to 6 months. 

By improving the immunological status, CART extended the therapeutic options for HIV positive 

patients with lymphomas, allowing them to tolerate standard chemotherapies regimen with similar 

outcomes to those of the general population. The combination of CART and chemotherapy/ 

immuno-chemotherapy treatment has resulted in a remarkable prolongation of survival among HIV-

infected patients with lymphomas. In this short communication, we briefly review the problems 

linked with the treatment of lymphoproliferative diseases in HIV patients. Combination 

Antiretroviral Therapy (CART) not only reduces HIV replication and restores the immunological 

status improving immune function of the HIV-related lymphomas patients but allows patients to 

deal with standard doses of chemotherapies. The association of CART and chemotherapy allowed 

to obtain better results in terms of overall survival and complete responses. In the setting of HIV-

associated lymphomas, many issues remain open and their treatment is complicated by the patient’s 

immunocompromised status and the need to treat HIV concurrently. 

Keywords: Human immunodeficiency virus (HIV) lymphomas, diffuse large B-cell lymphoma (DLBCL), central nervous 
system lymphomas (PCNSL), burkitt lymphoma (BL), primary effusion lymphoma (PEL), plasmablastic lymphoma (PL), 
hodgkin lymphoma (HL), combination antiretroviral therapy (CART).  

1. INTRODUCTION 

 Human Immunodeficiency Virus (HIV) infection results 
in impaired cellular immunity, thus predisposing patients to 
developing opportunistic infections and neoplasms. The 
introduction of Combination Antiretroviral Therapy (CART) 
has increased life expectancy in HIV-infected patients by 
improving performance status and immune function and 
declining the incidence of opportunistic infections and 
Acquired Immune Deficiency Syndrome (AIDS) -defining 
malignancies. However, HIV non-Hodgkin lymphoma (NHL) 
still represents the leading cause of AIDS-related deaths [1]. 
HIV-positive patients have a 60- to 200-fold increased 
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incidence of Non-Hodgkin Lymphoma (NHL) especially in 
patients with less than 500 cells/µL. Diffuse Large B-cell 
lymphoma (DLBCL) and Burkitt lymphoma (BL) are the 
most common, whereas Primary Central Nervous System 
lymphomas (PCNSL), Primary Effusion lymphoma (PEL), 
Plasmablastic Lymphoma (PL) and classic Hodgkin 
lymphoma (HL) are far less frequent [2-4]. 

 Multicentric Castleman's Disease (MCD) is referred to as 
a group of rare and aggressive lymphoproliferative disorders 
more commonly observed in HIV positive patients and has 
been linked to human herpesvirus 8. Castleman disease is a 
heterogeneous cluster of disorders, with distinct unicentric 
CD (UCD) and multicentric CD (MCD) subtypes. Unicentric 
Castleman disease (UCD) is localized and carries an 
excellent prognosis, whereas multicentric Castleman disease 
(MCD) is a systemic disease occurring most commonly in 
the setting of HIV [4]. No correlation was observed with 
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CD4 cell counts or the use of CART but HIV-MCD is 
strongly associated with HHV 8, indicating a link between 
Kaposi Sarcoma (KS) and MCD. In fact, KS is present in up 
to 70% of patients with MCD at diagnosis [5]. HIV-
associated DLBCL is divided into centroblastic and 
immunoblastic variants. Histologically the centroblastic type 
is characterized by diffused sheets of large lymphoid cells 
with round or oval nuclei and prominent nucleoli. DLBCL 
express germinal center-associated markers, such as CD10 and 
BCL6, and are typically CD20 positive. The immunoblastic 
variant refers to those cases containing more than 90% 
immunoblasts and often exhibits features of plasmacytoid 
differentiation that may confound the distinction from 
plasmablastic lymphomas. These tumors are CD10-negative, 
post-germinal center derived, and frequently positive for 
MUM1/IRF4 and CD138/syndecan-1 markers associated 
with plasma cell derivation. Follicular lymphomas and 
peripheral T cells are rarely observed in HIV-infected 
patients. In HIV patients, diffuse large B-cell lymphoma 
(DLBCL) and primary CNS lymphoma (PCNSL) have been 
considered AIDS-defining events [4-6]. 

1.1. Immunological Effects of CART 

 The pathogenesis of these lymphomas is strictly 
correlated with the extent of the patient's immunodeficiency 
and, by restoring the patients’ immunologic status, CART 
has dramatically improved the outcome of HIV infected 
patients with NHL (Table 1). In fact, CART is significantly 

effective in reducing plasma HIV-RNA to undetectable 
levels, in returning CD4:CD8 ratio to nearly normal levels, 
in reducing activated cells (CD38) and in increasing naive 
(CD45RA+ CD45RO-) and memory (CD45RA-CD45RO+) 
CD4 cells. Initiating CART at the very early stages of the 
HIV infection results in rapid and complete normalization of 
T cell subsets and preservation of T cell functions. 
Moreover, the degree of CD4 cells depletion has a major 
impact on the type of lymphoma that develops. 

The mechanisms of action of CART and their classification 
are represented in Table 2. In the case of low CD4 counts  
(< 200/μL), the incidence of lymphoma shifts toward subtypes 
such as immunoblastic diffuse large B-cell lymphoma 
(DLBCL-IB), Primary Effusion Lymphoma (PEL) and 
plasmablastic lymphoma (PBL). If the CD4 cell counts are 
greater than 200/μL, centroblastic diffuse large B-cell 
lymphoma (DLBCL-CB) and BL are the subtypes more 
likely to occur [6]. 

1.2. HIV-Related Lymphomas Recognize an Antigen-

Driven Pathogenetic Mechanism 

 HIV-related lymphomas share some pathogenetic 
features with marginal zone lymphomas, which are due to 
Helicobacter Pylori, Epstein Barr Virus (EBV) and Hepatitis 
C virus (HCV), as well as with acquired C1-inhibitor 
deficiency-related lymphoproliferative diseases, in which the 
complex antigen-antibody C1-inhibitor/C1-inhibitor 
antibodies might bind to BCR and continuously stimulate B 

Table 1. Aims of antiretroviral therapy in HIV-related lymphoproliferative diseases. 

Reduces HIV-related morbidity and prolong survival 

Improves the quality of life 

Restores and preserves immunological function 

Durably suppresses viral load 

Restores the immunological status making chemotherapy treatment tolerable also in immunocompromised patients 

Improves bone marrow reserve by decreasing the negative impact of HIV infection on hematopoiesis 

Prevents opportunistic infections and HIV-associated complications 

Allows the use of standard doses of chemotherapy regimens 

 

Table 2. Mechanisms of action of CARTs. 

- Nucleoside Reverse transcriptase Inhibitors (NRTIs): 

Block Reverse Transcriptase (RT) before HIV genetic code combines with infected cell’s code. 

- Protease inhibitors (PIs): 

 Block enzymes that cut the long strands into small functional proteins and enzymes needed to assemble mature virus 

Prevent maturation of new viral particles 

-Fusion Inhibitors: 

Block fusion of HIV with cell membrane 

- CCR Antagonists: 

 Bind to and block CCR5 co-receptor of the immune cells, thereby preventing HIV from entering and infecting the cell 

- Integrate inhibitors: 

Prevent integration of HIV DNA into the nucleus of infected cells 
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cells. All of them recognize chronic antigen stimulation as 
their pathogenetic model [7-18]. In all these lymphoma 
subtypes, the mechanisms of chronic B cell antigenic 
proliferation represents the first step of the pathogenic 
process. Thus, inducing an antigen-mediated B cells 
expansion and probably promoting the emergence of 
monoclonal B cells. In the second step, B cells expansion 
and proliferation become antigen-independent and 
proliferation is due to oncogenes activation [7-18]. 

 There are a number of well-defined genetic abnormalities 
in HIV-associated lymphoma. Burkitt lymphoma (BL) is 
associated with activation of the MYC gene and, when 
associated with HIV infection, resembles the sporadic rather 
than the endemic BL. Interestingly, studies have suggested 
that up to 20% of HIV-positive DLBCLs also harbour an 
MYC translocation. Moreover, BCL6 mutations are found in 
20% of centroblastic DLBCL and in 60% of PEL lymphoma 
cases [15-17]. In the pre-CART era, patients with HIV-
associated lymphoma had poor outcomes with median 
survival of 5 to 6 months compared with 21 months since the 
introduction of CART. 

 By improving the immunological status, CART extended 
the therapeutic options for HIV positive patients with 
lymphomas, allowing them to tolerate standard 
chemotherapies regimen with similar outcomes to those of 
the general population. Nevertheless, in the setting of HIV-
associated lymphomas, many issues remain open and their 
treatment is complicated by the patient’s 
immunocompromised status and the need to treat HIV 
concurrently. 

1) In the recent past, doses of chemotherapies were reduced 
due to the immunocompromised status of these patients and 
due to the bone marrow reserve of HIV patients, especially 
those with advanced infection. Standard concomitant 
administration of CART may improve bone marrow reserve 
by decreasing the negative impact of HIV infection on 
hematopoiesis [18, 19]. 

2) Chemotherapy induces a profound decrease in CD4 
predisposing to opportunistic infections. For this reason, 
current guidelines suggest to continue CART therapy during 
chemotherapy 3) CART may induce side effects overlapping 
to those of chemotherapy such as myelosuppression. Side 
effects due to interactions are more likely to occur with 
strong CYP3A4 inhibitors such as ritonavir and cobicistat-
containing regimes. The use of integrase inhibitor-based 
therapy could be beneficial concerning drug interactions 
[18]. 

4) Due to similar transmission routes, coinfection with 
hepatitis B and C is frequent and only a few data on HIV and 
hepatitis C virus (HCV) or Epstein Barr virus (EBV) co-
infected lymphoma patients are published. While HCV 
related liver failure is quite rare under chemotherapy, the 
situation for patients with HBV coinfection is different. 
HBsAg positive patients have a reactivation rate of 20%-
50% possibly resulting in fulminant hepatitis [19]. During 
chemo-immunotherapy, a CART containing nucleoside 
reverse transcriptase inhibitors, which are active against HIV 
and HBV, is recommended [20, 21]. 

1.3. Diagnosing and Assessing the Prognosis of HIV-

Related Lymphomas 

 Diagnosis of lymphomas in HIV patients as in all patients 
with lymphoma is generally performed with excisional 
biopsy followed by tissue evaluation by an expert 
immunopathologist. Patients should receive a complete 
medical history including prior opportunistic infections and 
history of HIV resistance, immune function, HIV viral 
control and antiretroviral treatment. The physical 
examination should include a careful assessment of lymph 
node regions, liver and spleen. Relevant laboratory studies 
include a complete blood count, chemistry profile with 
lactate dehydrogenase and uric acid levels, CD4 cell count 
and HIV viral load and Hepatitis B and C serologies. A bone 
marrow aspirate and biopsy should be performed at initial 
diagnosis and Central Nervous System (CNS) diagnostic 
interventions in aggressive DLBCL should be performed 
according to the current guidelines for non-HIV DLBCL 
[22]. CT scanning of the chest, abdomen and pelvis and MRI 
of the head should be performed. The use of the positron 
emission tomography (PET), which is universally used to 
evaluate disease burden in HIV lymphoma patients, remains 
controversial and in some series, this test failed to predict 
remission in HIV-related lymphomas. 

1.4. Treatment of HIV-Related Lymphomas 

 The first step in the treatment of HIV-related lymphomas 
consists of establishing the precise histological subtype of 
lymphoproliferative disease, the extent of disease, performance 
status and the burden of the coexisting comorbidities. The 
optimal initial treatment for HIV related lymphomas is not 
yet established. According to general consensus, the 
appropriate therapy should consider stage, IPI, performance 
status, comorbidities and subtype of lymphoma, according to 
guidelines established for HIV negative malignant lymphoma 
(Fig. 1). The discussion of treatment regimens according to 
histotypes in HIV-related lymphomas is beyond the scope of 
this paper, nevertheless, Table 3 summarizes the principal 
treatment regimens in HIV-related lymphomas. Dosage 
modifications should be considered according to immunological 
status and comorbidities as in non-HIV related lympho- 
proliferative diseases. Recent studies have shown that HIV-
associated lymphomas can be treated successfully with 
standard doses of chemotherapy without severe toxicities, 
even high doses of chemotherapies and autologous stem cells 
transplantation can be tolerated in relapsing or nonresponding 
patients, as CART helps patients to better control opportunistic 
infections. Taken together, there are many reasons for 
including CART in the treatment of HIV-related lymphomas. 
The main reason is that CART reduces HIV virus replication, 
restores immunological impairment with reduced opportunistic 
infections and offers better high-quality responses to treatment 
such as overall survival (OS) and improving complete 
remission rates [23-25]. 

 Non-HIV CD20+ lymphomas patients have great benefits 
in terms of complete responses and OS by immuno- 
chemotherapy regimens including Rituximab. On the other 
hand, Rituximab induces durable and profound CD4, CD8 
and CD 19 depletion, together with potentially long-lasting  
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hypogammablobulinemia, that may be responsible for 
opportunistic infections either among non-HIV patients. In 
the setting of HIV-related CD20+ lymphomas, Rituximab is 
generally added to chemotherapy according to CD4 count. 
For patients with CD4 count > 50/ μL, Rituximab is 

generally well tolerated and should be offered in association 
with chemotherapy in HIV-related lymphomas adding better 
OS and high-quality responses [26]. The decision to include 
Rituximab to antineoplastic therapy should be taken with 
caution and individualized. 

 

Fig. (1). The choice of therapy for HIV related lymphomas depends on several factors. According to general consensus, the appropriate 

therapy should consider stage, IPI, performance status, comorbidities, immunological subset and previous opportunistic infections, combined 

antiretroviral therapy and subtypes of lymphomas. These factors also impact the outcome of HIV related lymphomas. (A higher resolution / 
colour version of this figure is available in the electronic copy of the article). 

 

Table 3. Standard first-line chemotherapy regimens in HIV-associated lymphoproliferative diseases. 

- Chemotherapy Regimen 

Diffuse Large B cell Lymphoma (DLBCL) R-CHOP or R EPOCH 

Burkit Lymphomas (BL)  B-ALL protocols 
HyperCVAD / HD methotrexate  

Hodgkins Lymphomas (HL) Early Stage: 

ABVD 2 or 4 cycle in early favorable stage, eventually followed by 20-30 GY 

involved field radiotherapy according to number of cycles 
Advanced stage: 

6-8 cycles of ABVD 
5 cycles of BEACOPP 

Primary Effusion Lymphoma (PEL) CHOP or CHOP-like 
Bortezomib 

Lenalidomide 

Primary Central nervous system Lymphomas (PCNSL) High doses Metotrexate 1g /m2 and 

High doses cytarabime 3 g/m2 

Plasmablastic Lymphomas (PBL)   B cell Acute Lymphoblastic protocols 

Abbreviations: ABVD: Doxorubicin 25mg/m2 IV Bleomycin 10,000units/m2 IV Vinblastine 6mg/m2 IV Dacarbazine 375 mg/m2 R-CHOP CHOP: ciclofosfamide 750 mg/m², 
doxorubicina 50 mg/m², vincristina 2 mg, (rituximab 375 mg/m² al giorno 1) e prednisolone orale 100 mg nei giorni 1–5) (R)EPOCH: (Rituximab) etoposide 50 mg/m2 prednisone 

60 mg/m2, vincristine 0.4 mg/m2, cyclophosphamide 750 mg/m2, and doxorubicin 10 mg/m2 HyperCVAD : Cyclophosphamide 300 mg/m2, Vincristine 1,4 mg/m2, Doxorubicin 50 
mg/m2 Dexametasone 40 mg orally BEACOPP: Bleomycin 10 mg/ m2 , /Etoposide 100 mg/m2; doxorubicin 25 mg/m2 , Vincristi14 mg/m2 ( max 2 mg) 2 , cyclophosphamide 650 
mg/m2, Procarbazina 100 mg/m2 , Prednisone 40 mg/m2. 

Tailored therapy for HIV 
linked Lymphomas  

Lymphoma related
factors

Lymphoma Hystotype
Stage
Localization

HIV related factors

CD4 cell count
HIV viral load
Opportunistic infections
Combined antiretroviral
therapy

Patient related factors

Age
ECOG
Commorbidities
HBV/HCV coinfection

Physician related factors

Expertise in HIV treatment
Expertise in opportunistic infections
treatment
Expertise in lymphomas and haematological

complications
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 In addition, the potential tumor lysis syndrome in the 
setting of high proliferating lymphomas characterized by 
elevated Ki67 index should be taken into account. 

 Revaluation of the response to treatment should be 
considered one month after the completion of chemotherapy. 
Reevaluation should include, history, clinical and laboratory 
evaluation and reevaluation with positron emission 
tomography associated with computed axial tomography 
(PET/TAC) performed 6 to 8 weeks from the end of therapy. 
The previous inflammatory state of the lungs may impact on 
the results of scanning. 

CONCLUSION 

 For relapsing/refractory patients, as in non-HIV-related 
aggressive lymphomas, platinum-containing regimens are 
generally offered with sufficient tolerability. Alternative 
therapies include bortezomib and autologous stem cells 
transplantation. A few data are available on allogeneic bone 
marrow transplantation in HIV patients. 
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