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Hematologic Complications of HIV Infection
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Abstract

Treatment of HIV-infected patients with highly active antiretroviral therapy (HAART) has altered the 
natural history of human immunodeficiency virus (HIV) infection by decreasing the frequency of 
opportunistic infections and altering the expected frequency of hematologic complications and 
AIDS-related malignancies. Thrombotic thrombocytopenic purpura and thrombosis resulting from 
protein S deficiency are relatively rare complications of HIV in the United States in patients taking 
HAART, but are frequent in the developing world where these drugs are not available. Cytopenia, 
particularly anemia, are more common and result both from bone marrow failure and peripheral 
destruction. Hodgkin’s and non-Hodgkin’s lymphoma are still problematic in patients with advanced 
disease with high viral loads. This review will examine and discuss the diagnosis and management 
of the hematologic complications of HIV. (AIDS Reviews 2005;7:187-96)
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Pathophysiology of bone marrow 
suppression in HIV infection

Suppression of the bone marrow directly by HIV or by 
its viral proteins as well as indirect factors relating to 
immune and cytokine dysregulation are responsible for 
some cytopenia. Many studies have demonstrated that 
CD34 cells are capable of being infected with some 
strains of HIV in vitro1 through the CD4 and chemokine 
receptors (i.e. CD4 and CXCR4 or CCR5)2,3, sparing 
more primitive marrow progenitors4. However, patients 
with advanced disease show modestly decreased bone 
marrow progenitor cells5. Therefore, this decrease is 
unlikely to be related to a viral cytopathicity. Most stud-
ies show that actual infection of CD34 cells in vivo is a 
rare occurrence in patients with advanced disease6, so 
it appears more likely that cytokines such as interferon 

gamma (IFNγ) and tumor necrosis factor alpha (TNFα) 
and viral products such as gp120, gp160, and viral tat 
proteins7,8 are responsible for marrow suppression. INFγ 
and TNFα elaboration9 by activated lymphocytes may 
induce significant marrow dysfunction and even pro-
genitor cell death10-12. In vitro studies using short-term 
marrow culture generally show decreased colony forma-
tion of bone marrow obtained from HIV-infected pa-
tients, even when plated on stroma from healthy volun-
teers5,13. Of interest is one report of abnormal progenitor 
cell function in HIV-negative infants born to infected 
mothers14, implying that direct exposure to the virus is 
not necessary for suppression of hematopoiesis.

Although marrow stromal function has been exam-
ined, and susceptibility of these cells to HIV infection 
has been documented15, actual infection of the stroma 
is a relatively rare event16,17 and stromal function ap-
pears to play a minor role in the pathophysiology of 
marrow dysfunction in HIV. In cross-matching experi-
ments, stroma obtained from HIV-infected patients 
supported growth of normal CD34+ cells equally well 
as stroma obtained from normal uninfected controls5, 
but CD34 cells from patients with HIV appeared to 
grow less well, even when plated on normal stroma5. 
Of interest is the beneficial effect of HAART on bone 
marrow function – a feature which appears to be inde-
pendent of its antiretroviral activity12,18.
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Hematologic effects of the drug therapy

The most common cause of anemia in patients 
with HIV is medication-related. Zidovudine (ZDV) was 
frequently associated with significant reductions in 
hemoglobin during the early 1980s when very high 
doses were used as monotherapy. Although the mech-
anism responsible for ZDV-associated anemia (inhibi-
tion of thymidine kinase and DNA chain termination) 
should theoretically apply to cells of other lineages, 
neutropenia is less frequent and thrombocytopenia 
very uncommon. Also unexplained is the absence of 
any significant hematologic toxicity of the other nu-
cleoside analogs (didanosine [ddI] or dideoxycyti-
dine [zalcitabine; ddC], lamivudine [3TC], and stavudine 
[d4T])19. The AIDS Clinical Trial Group showed that 
although a ZDV dose of 500 mg/day did not affect 
hemoglobin levels in asymptomatic patients, it could 
still cause anemia in patients with advanced dis-
ease20. The protease inhibitors, indinavir, ritonavir, 
and nelfinavir, alone or in combination with ZDV or 
other nucleoside analogs, have little or no effect on 
hematopoiesis21.

Trimethoprim-sulfamethoxazole (TMP-SMX), an an-
tibiotic commonly used for the prevention of Pneu-
mocystis pneumonia, is associated with a high rate 
of side effects, including fever, rash and pancytope-
nia, in AIDS patients22. Although there is no evidence 
that TMP-SMX induces folate deficiency in normal 
persons, in patients with poor nutritional status and 
in combination other predisposing factors the drug 
can cause megaloblastic anemia, leukopenia, and 
thrombocytopenia22. Bone marrow suppression, 
seemingly unrelated to folate deficiency, is a fre-
quent side effect of TMP-SMX. In a comparative trial 
of patients treated with TMP-SMX or parenteral pent-
amidine, respectively, anemia was seen in 39 vs. 
24%; mild neutropenia in 72 vs. 47% and modest 
thrombocytopenia in 3 vs. 18%23. TMP-SMX dose 
reductions to 20 mg/kg prevented development of 
neutropenia and thrombocytopenia. Dapsone (also 
used as prophylaxis of Pneumocystis carinii pneu-
monia) is associated with less hematologic abnor-
malities than TMP-SMX (but is contraindicated in the 
presence of G6PD deficiency).

Treatment of cytomegalovirus (CMV) infection with 
parenteral ganciclovir (GCV) may result in significant 
myelosuppression, producing leukopenia and throm-
bocytopenia after the second week of therapy24. Con-
current administration of hematopoietic growth factors 
may be necessary to prevent or improve severe neu-

tropenia. Oral GCV also appears to suppress the 
bone marrow. In one trial25, patients receiving oral 
GCV more frequently required erythropoietin and 
granulocyte colony-stimulating factor (G-CSF) than 
did patients who were not receiving the drug. Acyclo-
vir, frequently used for treatment of recurrent herpetic 
lesions, has no bone marrow toxicity.

The antifungal amphotericin B is also frequently as-
sociated with myelosuppression. Hypochromic, normo-
cytic anemia is the most common hematopologic toxic-
ity. In addition to direct effects on the bone marrow, 
amphotericin renal toxicity may result in diminished 
erythropoietin production26.

Clinical findings

Anemia

Anemia is the most frequent cytopenia seen in 
HIV-infected individuals and was once extremely com-
mon among patients receiving high doses of ZDV. 
However, use of relatively small doses of ZDV in com-
bination with other antiretrovirals has resulted in de-
creased frequency of anemia requiring transfusion27,28, 
although patients with advanced disease on doses of 
ZDV of < 500 mg/day still demonstrate significantly 
decreased hemoglobin levels when compared to sim-
ilarly immunosuppressed HIV-infected patients not 
taking the drug20. Nucleoside analogs other than ZDV 
and protease inhibitors are not associated with ane-
mia. A number of studies including the Multi-Center 
AIDS Cohort study demonstrated that anemia was an 
independent predictor of survival29. About 50% of 
cases of anemia can be attributed to marrow sup-
pression by medications29. The most frequent offend-
ing agents are listed in table 1. Other factors contributing 
to anemia include hemolysis, gastrointestinal bleed-
ing, nutritional deficiencies30, and diminished erythro-
poietin response31. Anti-erythrocyte antibodies are fre-
quent in the HIV-infected population, but they are 
generally of no clinical significance32. Circulating eryth-
ropoietin is often low; this blunted erythropoietin re-
sponse to low hemoglobin levels has been attributed 
to TNFα33, although the degree of anemia is often dis-
proportionately severe for the erythropoietin levels31. 
Nutritional factors such as B12 deficiency30, resulting 
from malabsorption or malnutrition, as well as de-
ranged iron metabolism34, have been reported as fre-
quent causes of anemia in patients with HIV infection. 
Blood loss from repeated phobotomies and gastroin-
testinal bleeding also contribute. 
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Parvovirus as a cause of anemia

Persistent parvovirus B19 infection is a relatively com-
mon cause of anemia in HIV infection. In one early 
study, parvovirus accounted for anemia in 15% of trans-
fusion-dependent AIDS patients35,36. Parvovirus B19 is 
cytotoxic only to erythroid progenitors, exerting its 
selectivity by binding to blood group P antigen, which 
is absent on myeloid precursors37. In cell culture, the 
virus markedly inhibited erythroid, but not myeloid col-
ony formation. Infected bone marrow is characterized 
by the presence of giant pronormoblasts, early ery-
throid cells with cytoplasmic vacuolization, immature chro-
matin, and large eosinophilic nuclear inclusion bodies.

Although the seroprevalence of IgG antibodies 
against B19 parvovirus is 40-60% in the adult popula-
tion38, the virus can generally be detected only in pa-
tients with active early or persistent disease. B19 infec-
tion is associated with anemia, absence of reticulocytes, 
and pure red-cell aplasia of the marrow, with normal 
leukocyte and platelet counts. Typical manifestations 
of fifth disease, which characterizes B19 infection in 
immunocompetent individuals (constitutional symp-
toms, blotchy erythematous rash), are absent in AIDS 
patients, but may be observed after treatment with im-
munoglobulin. Chronic B19 infection in the immuno-
compromised person is generally characterized by 
absence of IgM and IgG antibodies. DNA dot blot 
hybridization is specific for chronic infection35. Al-
though a negative PCR examination of serum excludes 
the diagnosis, a positive test is often too sensitive and 
does not always correlate with infection39. 

Treatment of anemia

Because depressed erythropoietin levels are a fre-
quent finding in patients with HIV-1 infection40, eryth-

ropoietin levels should also be part of the workup of 
these patients. Responses to erythropoietin therapy 
correlate with the erythropoietin level, although patients 
with normal levels have on occasion been shown to 
respond. In one multicenter study40, patients received 
erythropoietin therapy at doses of 100-200 IU/kg (IV or 
sc three times weekly for a total of 12 weeks or until a 
hematocrit ≥ 38% was achieved). Patients with eryth-
ropoietin levels < 500 IU/l demonstrated significant 
increases in hemoglobin levels, decreases in transfu-
sion requirements, and improvement in quality of life. 
Erythropoietin was generally ineffective in patients with 
high erythropoietin levels. No significant toxicities have 
been reported. 

Parvovirus is another easily treatable cause of ane-
mia in this population. Commercial immune globulin 
infusion almost always improves hemoglobin levels 
(400 mg/kg/day x 5-10 days)41. HIV-1 infected patients 
frequently have repeated episodes of B19 infection re-
quiring repeated treatments with IV immunoglobulin.

Some patients with HIV infection have significant 
anemia, requiring frequent transfusion. Although early 
studies appeared to show increased viremia and op-
portunistic infection relating to transfusion42,43, these 
findings could have been related to viral activation in 
the transfusion recipient by allogeneic leukocytes pres-
ent in the transfused unit of blood28, or to the fact that 
the need for transfusion was a surrogate marker for 
poor prognosis. Today, blood is filtered to remove leu-
kocytes44. Issues regarding transfusion of the HIV-in-
fected patient are reviewed in depth elsewhere45.

Thrombocytopenia

Although mild-to-moderate thrombocytopenia is 
common in patients with HIV, it is rarely associated with 
bleeding. Thrombocytopenia is generally associated 

Table 1. Hematologic complications of drugs used in HIV

Medication Type of activity Hematologic toxicity

Zidovudine Nucleoside analog Anemia (most common), neutropenia (dose dependent)
Stavudine Nucleoside analog Anemia, neutropenia (dose dependent)
Ganciclovir CMV infection Anemia, neutropenia, thrombocytopenia
Valgancilovir CMV infection Anemia, neutropenia, thrombocytopenia
Primaquine Pneumocystis pneumonia Rare agranulocytosis, thrombocytopenia
  Methemoglobinemia especially in G6PD deficiency
Pentamidine Pneumocystis pneumonia Infrequent anemia, thrombocytopenia, leukopenia
Sulfadiazine Toxoplasmosis Leukopenia (40%), thrombocytopenia (12%)
Clindamycin/pyramethamine Toxoplasmosis Anemia, leukopenia, thrombocytopenia in 34%
Amphotericin B Antifungal Anemia
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with decreased survival, except in patients with ad-
vanced disease where bone marrow failure is more 
prominent46. Opportunistic infection, splenomegaly, 
and fever all decrease platelet survival. Although plate-
let-associated antibodies increase in prevalence with 
disease progression, it is not clear if they play a major 
role in most patients. Technical difficulties in detecting 
platelet-associated antibody have led to a very high 
false-positive rate47. Furthermore, for any condition (in-
cluding sepsis and thrombotic thrombocytopenic pur-
pura) associated with platelet injury, antibody can be 
detected on the platelet surface. Specific platelet-as-
sociated antibody has nonetheless been carefully 
characterized in a limited number of patients. One 
study demonstrated that platelet-associated immune 
complexes are made up of anti-platelet integrin, GPII-
Ia (β3), antibody (Ab) and its anti-idiotype blocking Ab48. 
Some of the antibody also bound epitopes with homol-
ogy to HIV-1 proteins nef, gag, env, and pol, suggest-
ing molecular mimicry. The presence of this Ab was 
associated with thrombocytopenia and produced 
thrombocytopenia when infused into mice49. The as-
sociated platelet fragmentation was due to generation 
of the membrane-damaging peroxide and other reac-
tive oxygen species. Antibodies to a cleavage product 
of talin, which can be generated by platelet activation 
or exposure to HIV-1 protease, have also been char-
acterized. These may result from an immune response 
to talin-H, a neoantigen which may have been created 
by platelet fragmentation50. Defective megakaryocyto-
poiesis may also contribute thrombocytopenia particu-
larly in patients with advanced disease. Megakaryo-
cytes can be infected with certain strains of HIV, some 
of which can be cytopathic for the megakaryocytes51. 
In addition megakaryocytes arising from HIV-1 infected 
CD34+ progenitor cells are defective in their ability to 
produce platelets52. 

Treatment of thrombocytopenia

Generally, patients with modest thrombocytopenia 
(platelet count > 50,000 cells/µl) require no treatment. 
For others with clinically significant thrombocytopenia, 
short-term steroids produce rapid responses in 60-80% 
of patients. However, steroids are immunosuppressive 
and are associated with long-term infectious complica-
tions. Antiretroviral therapy will result in improvements 
of platelet counts in most patients. Although most of 
the original work was done with ZDV, other antiretrovi-
rals are effective. Both antiretroviral agents and ste-
roids improve thrombocytopenia by increasing platelet 

production without significantly affecting platelet sur-
vival53,54. Splenectomy will increase platelet counts in 
those not responding to antiretroviral therapy and does 
not appear to accelerate the underlying HIV disease55. 
Intravenous immune globulin also is effective, but its 
high cost, limited availability, and short duration of ac-
tion make this a less attractive treatment. Anti-Rh im-
mune globulin has the advantage of subcutaneous 
administration, wide availability, and cheaper cost, but 
is also limited by its short duration of action56. Vincris-
tine is effective when given monthly, although its ad-
ministration is complicated by neuropathy. Recombi-
nant thrombopoietin or the long-acting truncated form 
(referred to as the “pegylated recombinant human 
megakaryocyte growth and development factor”) have 
been evaluated in phase I/II clinical trials in uninfected 
patients, but is not yet available commercially. IL-11, a 
cytokine that promotes megakaryocyte maturation, is 
licensed for treatment of chemotherapy related throm-
bocytopenia, but no studies have reported efficacy in 
HIV-infected patients. 

Neutropenia

Mild neutropenia is relatively common in patients 
with HIV infection and is generally not of major clinical 
significance. In the pre-HAART era, mild neutropenia 
(absolute neutrophil count < 1000 cells/µl) was as-
sociated with increased bacteremia in patients with 
advanced disease57, but the CD4 count, not the neu-
trophil count, was the predictor of morbidity. Anti-
neutrophil antibodies frequently can be seen47, but 
their presence does not correlate with the degree of 
neutropenia. Clinically significant neutropenia is most 
evident when these patients require treatment for an 
associated malignancy which may require hematopoi-
etic growth factors. 

G-CSF is the most widely used hematopoietic 
growth factor in HIV-infected patients, has fewer side 
effects and increases the neutrophil count more rap-
idly. Although granulocyte macrophage colony-stimu-
lating factor (GM-CSF) has been associated with an 
increase in HIV-1 replication in vitro58, no consistent 
acceleration of disease progression or increase in 
p24 antigen levels in patients receiving the drug has 
been demonstrated.

Thrombotic thrombocytopenic purpura 

Thrombotic thrombocytopenic purpura (TTP) is more 
common among patients with HIV infection. HIV-1 in-
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fection has been reported to account for up to 30% of 
thrombocytopenic purpura-hemolytic uremic syndrome 
(TTP-HUS)59. The risk of microangiopathy has declined 
significantly after institution of HAART, for unclear rea-
sons60. Although no controlled studies comparing HIV-
related TTP with classical TTP have been conducted, 
HIV-related TTP is generally thought to be associated 
with a milder course and a better response to therapy 
than classical TTP61.

A number of different possible pathophysiologic 
mechanisms have been proposed. HIV can infect en-
dothelial cells, and viral p24 antigen has been de-
tected by immunochemical stain in splenic endothelial 
cells, in spinal cord specimens, and bone marrow mi-
crovascular endothelial cells62. Whether infection re-
sults in vascular dysfunction has not been clearly dem-
onstrated. TNFα and IL-1-β , two cytokines that are 
increased in HIV infection, could potentially lead to 
increases in endothelial expression of certain adhesion 
molecules, such as VCAM-1, ICAM, and E-selectin, 
promoting localization of inflammatory cells to the en-
dothelium with transmigration of lymphocytes through 
the endothelial wall. CMV, a virus which appeared to 
be associated with TTP in one large AIDS Clinical 
Treatment Group drug study, increases procoagulant 
activity in cultures of endothelial cells, potentially by 
binding and activating coagulation factor X/Xa61. En-
dothelial cells from small vessels undergo apoptosis 
when exposed to plasma from patients with TTP63-65. 

Recently, severe ADAMTS13 (a disintegrin-like and 
metalloprotease with thrombospondin type-1 repeats) 
deficiency has been reported in TTP unassociated with 
HIV66. However, this abnormality has not been de-
scribed in patients with HIV.

Treatment of TTP

Although the treatment-of-choice of TTP is plasma-
pheresis or plasma exchange, successes with anti-
platelet agents, vincristine, splenectomy, and plasma 
infusion have been reported67. In one study of HIV-TTP, 
most patients undergoing plasma exchange in addition 
to other therapies achieved a complete response61. 
Others have reported significant responses in patients 
receiving plasma infusions alone68. Plasma exchange 
may allow infusion of greater amounts of plasma to the 
individual. However, the success of infusion alone has 
important implications for those in the developing 
world where plasma exchange is not available68. 
Plasma exchange is currently recommended to replace 
35-40 ml/kg/per exchange using the lactate dehydro-

genase (LDH) values and platelet counts to follow the 
course of the disease. A platelet count > 50,000 cells/µl 
and LDH < 700 IU/dl are general aims of effective 
therapy. Platelets should not be transfused because 
doing so may lead to thrombotic events. 

Coagulation abnormalities

A number of retrospective epidemiological studies69-78 

have found that the incidence of thrombosis in HIV-in-
fected patients was increased two- to tenfold over what 
would be expected in a healthy control population 
of the same age. However, except for isolated cas-
es of protein S deficiency, no study has compared 
these patients to equally sick uninfected patients 
whose immobility, lymphedema, and hypoalbuminemia 
predispose them to hypercoagulability. Patients with 
HIV are more likely to develop anti-phospholipid anti-
bodies such as lupus anticoagulant (found in 1% of 
patients)79 and antiphophatidylcholine and anticardio-
lipin antibodies (found in about 50% of patients with 
HIV infection)80. Apart from diagnostic problems related 
to a falsely elevated partial prothrombin time, these an-
tibodies do not appear to be associated with an in-
creased frequency of thrombosis, like they are in unin-
fected patients81,82.

Increased levels of complement binding protein 4 which 
attaches to protein S and renders the protein inactive, 
can be detected in as many as 27-73% of patients. 
These patients demonstrate decreased functional pro-
tein S when a functional assay is used to measure 
activity. The risk of thrombosis in these patients is 
substantially increased. No clear guidelines are avail-
able for treatment or other protein S-deficient patients, 
but most hematologists recommend anticoagulation for 
an undefined period of time for those with a history of 
unprovoked thrombosis. 

AIDS-related lymphoma

Non-Hodgkin’s lymphoma (NHL) and Hodgkin’s dis-
ease (HD) occur with increased frequency in patients 
infected with HIV83. Decreased immune surveillance, 
as well as infections with human herpes virus 8 and 
Epstein-Barr virus (EBV) contributes to this increase. 
NHL is the AIDS-defining condition in approximately 3% 
of HIV-infected persons. The frequency of NHL in-
creases with the degree of immunosuppression (par-
ticularly for CNS lymphoma). The relative risk of devel-
opment of immunoblastic lymphoma is approximately 
627-fold over what is expected in the general popula-
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tion, while the increase in diffuse large-cell lymphoma 
is 145-fold. Some studies have suggested that genetic 
factors play a role in the development of NHL. One 
study demonstrated that HIV-infected patients who are 
heterozygotic for the CCR5D32 deletion are less likely 
to develop lymphoma, while those with SDF-1 muta-
tions are more likely to develop lymphoma84.

During the pre-HAART era, the severity of the under-
lying immunodeficiency was a more important determi-
nant affecting survival than were prognostic factors 
generally relevant to a diagnosis of lymphoma in pa-
tients not infected with HIV. After HAART became the 
standard-of-care, the rates of all lymphomas (and par-
ticularly primary brain lymphoma) declined. Patients 
with poorer virologic control on HAART suffer signifi-
cantly higher incidences of lymphoma and worse out-
comes following therapy85. The continuation of HAART 
during chemotherapy is controversial. Some oncolo-
gists continue antiretrovirals during chemotherapy, 
while some halt them, citing fears of drug-drug interac-
tions and increased toxicities. In a retrospective Italian 
study comparing toxicities between patients receiving 
chemotherapy plus HAART versus chemotherapy or a 
comparable regimen without HAART, the group receiv-
ing HAART showed greater neurotoxicity and anemia, 
but the group receiving antiretrovirals showed a de-
creased frequency of infection86. The differences in 
favor of HAART may have been due to improvements 
in supportive care gained during the 1990s. However, 
no controlled clinical trial has yet been performed to as-
sess the contribution of continuing HAART therapy to 
improvement in viral replication and lymphoma control.

The three main pathological types of HIV-NHL are 
the Burkitt and Burkitt-like lymphomas, B-cell immuno-
blastic lymphomas, and primary effusion lymphomas. 
These differ in their clinical presentations, in their un-
derlying pathogenesis, and in their response to thera-
py. The majority of HIV-related lymphomas are of B-cell 
origin. T-cell lymphomas are rare, as are primary effu-
sion lymphomas (PEL) which lack B, T and hematopoi-
etic cell markers. Burkitt and Burkitt-like lymphomas 
usually present with widespread disease and have a 
risk of CNS involvement. Other less common lympho-
mas include large B-cell lymphomas, polymorphic lym-
phoproliferative disorders resembling posttransplant-as-
sociated lymphoproliferative disease, and lymphomatoid 
granulomatosis. The role of viruses in the pathophysiol-
ogy of HIV-related lymphomas is speculative. Central 
nervous system lymphomas, which comprise up to 
18% of HIV-related lymphomas, diffuse large cell lym-
phoma and Burkitt’s lymphomas (BL) are virtually al-

ways associated with EBV infection, while PEL is as-
sociated with HHV8 infection. EBV encodes for a 
number of cytokines promoting cell growth. AIDS-BL is 
also associated with activation of the cMYC proto-on-
cogene and many cases are associated with inactiva-
tion of p53 as well as point mutations in BCL-6. One 
study showed that loss of EBV-specific CD8+ T-cells 
in subjects progressing to EBV-related NHL, correlated 
with loss of CD4+ T-cells and that these cells were 
better preserved in equally immunocompromised pa-
tients not developing lymphoma87.

Patients with HIV-NHL frequently present with ad-
vanced stage II or IV disease. The majority will present 
with a rapidly growing mass or the development of 
systemic B symptoms, i.e. fever, night sweats, and 
unexplained weight loss. The clinical presentation is 
dependent on the site of involvement, and extra-nodal 
involvement including the bone marrow (25-40%), gas-
trointestinal tract (26%) and CNS (17-32%) is common. 
Involvement of the small bowel and rectum are also 
prevalent, particularly in those with large cell histology. 
Several prognostic factors affect survival, including 
CD4 count, Karnofsky performance, age, lactate dehy-
drogenase level, and response to therapy88.

Clinical manifestations

Therapy

Because of the significant toxicity of chemotherapy 
on the debilitated patient with AIDS in the pre-HAART 
era, the AIDS Clinical Trial Group examined the poten-
tial role of low-dose chemotherapy in this patient group, 
comparing standard-dose vs. low-dose m-BACOD 
(bleomycin, adriamycin, vincristine and dexametha-
sone) in patients with HIV infection. Patients receiving 
the lower-dose therapy were more likely to relapse. 
Those receiving standard-dose therapy were more 
likely to experience serious infections. 

Treatment of HIV lymphoma has changed radically 
after the institution of HAART and remission has been 
reported after institution of HAART alone. The French 
Italian Cooperative Group subsequently examined the 
role of low versus high dose therapy in patients with 
moderate and severe immunosuppression. Patients 
with CD4 counts > 200 received a dose intensified 
regimen of ACVB versus standard chemotherapy be-
cause of evidence from a previous trial of NHL unre-
lated to HIV, showing that patients receiving an intensi-
fied regimen had more durable remissions89. Both 
groups of HIV-infected patients in this trial had com-
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parable responses, but toxicity was better in the che-
motherapy arm. Patients with one adverse prognostic 
factor were randomly assigned to chemotherapy or 
dose-reduced chemotherapy. High-risk patients were 
treated with dose-reduced chemotherapy or vincristine 
plus prednisone. In the intermediate-risk group, stan-
dard-dose chemotherapy was superior to dose-re-
duced chemotherapy, but overall survival has remained 
similar in the two groups. 

A number of chemotherapy regimens using infusions 
of chemotherapeutic regimens appear effective without 
causing significant toxicity. Patients receiving cyclo-
phosphamide, doxorubicin, and etoposide (CDE)90 as 
an infusion had median survivals of 18.4 months. A 
multicenter phase II trial of infusion of CDE in 48, sys-
temic, NHL patients not on HAART had only a 46% 
median survival eight months91. Dose-reduced EPOCH 
(etoposide, prednisone Vincristine, cyclophosphamide, 
and doxorubicin-cyclophosphamide dose-adjusted to 
CD4 count) has produced responses of 79% in a pre-
liminary study92. Antiviral therapy was suspended dur-
ing treatment in this protocol, leading to transient in-
creases in viral load and decreases in CD4 counts. 
A multicenter trial is now being conducted using this 
regimen as part of the AIDS malignancy consortium. 
This infusion regimen has been combined with HAART 
with few problems other than increased mucositis in 
the HAART group93.

Anti-CD20 monoclonal antibody (Rituxan®) has been 
used alone in patients with relapsed lymphoma and 
appears to be well tolerated. Preliminary studies show 
that it can be added to EPOCH without evidence of 
added toxicity94. Rituximab administered with CDE and 
concomitant HAART has yielded two-year survival 
rates of 80%95. However, a randomized phase III study 
of chemotherapy with or without rituximab failed to 
demonstrate any added benefit of rituximab96. Be-
cause of the very high frequency of CNS involvement 
in these patients, CNS prophylaxis (methotrexate or cy-
tarabine) is standard practice in patients with HIV-NHL. 

Primary CNS lymphoma

The response to therapy in patients with primary CNS 
lymphoma has been very disappointing. Palliation with 
steroids and whole brain radiation (3000 to 5400 Gy) 
has response rates of 75%, and treatment with high-
dose methotrexate have reportedly given similar re-
sults. Combination of radiation and chemotherapy is 
associated with unacceptable toxicity. The median sur-
vival is 2-4 months regardless of CD4 count.

Primary effusion lymphoma 

Again, therapy is generally palliative in this condition. 
Therapy with CHOP extends life from five months to 
10-14 months, but the decision to undergo therapy 
should be based on the functional status of the patient, 
the degree of immunosuppression and the likelihood 
that the quality of life would be improved.

Hodgkin’s lymphoma

While Hodgkin’s disease (HD) is not considered an 
AIDS-defining illness, the association with HIV has 
been supported by multiple studies. Many suggest that 
HD is more common in HIV-infected intravenous (IV) 
drug users than in other risk groups97. HD appears to 
occur with decreased frequency in HIV-infected IV 
drug users98,99. Unlike HD in HIV-uninfected patients, 
B symptoms are almost always present, mixed cellular-
ity HD is the predominant pathologic subtype of dis-
ease, and advanced extranodal disease is expected in 
the majority. Another characteristic distinguishing the 
HIV-associated Hodgkin’s lymphoma from that not as-
sociated with HIV is the predominance of Reed-Stern-
berg cell rich cases. AIDS-HD, like AIDS-NHL, is char-
acterized by a high frequency of EBV infection when 
compared to HD in the HIV-negative population. The 
pathologic role of EBV in HD is evidenced by the Reed-
Sternberg cell expression of EBV-transforming protein. 
One study showed that 70-90% of patients present with 
B symptoms, and 74-96% of patients have advanced 
disease (stage III or IV) at the time of diagnosis, with 
frequent involvement of extranodal sites (60%) includ-
ing bone marrow, liver and spleen involvement. Unlike 
those not infected with HIV, there is a high incidence 
of noncontiguous spread of disease and far less me-
diastinal involvement. Bone marrow involvement oc-
curs in 40-50% of patients and may be their first indica-
tion of the disease. 

Treatment

While standard multiagent chemotherapy may be 
curative in most HIV-negative patients with stage III or 
IV HD, the median survival for HIV-infected patients has 
been in the range of 1-2 years100. Response to stan-
dard chemotherapy including MOPP (mechloretha-
mine, vincristine, procarbazine, and prednisone) and 
ABVD (doxorubicin, bleomycin, vinblastine, and dacar-
bazine) is lower than that of patients without HIV infec-
tion. Poor tolerance to chemotherapy results in dose 
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reduction or delay of chemotherapy. The median over-
all survival of patients is approximately 1.5 years101-103. 
Because 85-95% of HD patients have widespread dis-
ease, there is no data on the impact of radiation ther-
apy in treatment of AIDS-HD.

Transplantation for HD and NHL

Myeloablative transplants have been performed in 
patients with both NHL and HD. Initial reports of pa-
tients receiving transplants without concomitant use of 
HAART have been punctuated with multiple opportu-
nistic infections. At the City of Hope cancer center, twelve 
patients with NHL received stem-cell transplants. Al-
though nine of twelve patients relapsed, three remained 
in remission. Patients received Cytoxan (100 mg/kg), 
BCNU (450 mg/m2) and etoposide (60 mg/kg) as con-
ditioning. Opportunistic infections were seen in three 
patients; transient increases in viral load were seen in 
seven (related to HAART noncompliance). There were 
three deaths in this group (two with relapsed lympho-
ma); all others are currently alive at 18.5 months. Au-
tologous transplantation has also been attempted. One 
study included eight patients with relapsed or resistant 
lymphoma, four with HD and four with NHL. Seven of eight 
continued HAART during transplant and seven engrafted 
successfully. Although six of seven patients engrafted, 
only four patients went into complete remission104. 
Non-myeloablative transplantation has been used in 
patients with refractory disease and has produced short-
term remissions (12 months), but was associated with 
little toxicity and few opportunistic infections105.

Conclusion

Antiretroviral therapy has altered the expected natu-
ral history of HIV infection and of many previous com-
plications, including cytopenia, TTP, and malignancies. 
The use of hematologic growth factors has further 
added to the treatment of anemia and neutropenia, 
particularly associated with chemotherapy.
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