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as these treatments are administered earlier
in the course of HIV infection, a decrease in
these tumors will also be observed5.

This document reviews the diagnosis and
treatment of the main tumors associated
with HIV infection. The recommendations
are accompanied by categorization of the
amount of scientific evidence following the
classification schema for clinical practice of
the United States Public Health Service and
the Infectious Diseases Society of America
(USPHS/IDSA) (table 1).

Systemic non-Hodgkin’s 
lymphoma

Aggressive systemic non-Hodgkin’s lym-
phoma has been included in the list of AIDS-
defining diseases since 1985 and is the se-
cond most frequent neoplasia after KS in
HIV-infected patients6. In most cases these
are B-cell lymphomas, in particular diffuse
large B-cell cell lymphoma (DLBC-NHL) and
less frequently in Burkitt’s or Burkitt-like
lymphomas (Burkitt-NHL) according to the
recent REAL classification7. In recent years,
there have been reports of subtypes, such as
primary cavity lymphoma, which has been
associated with human herpes virus type 8
(HHV-8)8,9. 

Introduction
Malignant tumors have been one of the

most important complications of infection by
the human immune deficiency virus (HIV)1.
Some of them, such as Kaposi’s sarcoma
(KS), primary central nervous system lym-
phoma (PCNSL), systemic non-Hodgkin’s
lymphoma (NHL) and carcinoma of the cer-
vix were considered from the beginning of
the pandemic as diseases which were diag-
nostic of AIDS. Curiously, Hodgkin’s lym-
phoma has not been included in this cate-
gory despite the fact that its incidence among
HIV-infected individuals is eleven times grea-
ter than in the general population2.

The introduction of highly active antiretro-
viral therapy (HAART) in 1996 radically
changed the natural history of HIV infection
and drastically reduced the incidence of tu-
mors such as PCNSL and KS. A similar effect
has not yet been reported for systemic NHL,
or for HL3,4, probably because the process of
lymphomagenesis, which starts in a situa-
tion of immunodepression, has a prolonged
latency period and does not stop immedia-
tely after initiating HAART. It is hoped that,
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The prevalence of NHL in AIDS patients is
3%-5% and it causes 12%-16% of deaths in
these patients. The prevalence of these tu-
mors is similar in all risk groups and their
appearance is strongly related to the degree
of immunodepression in the case of DLBC-
NHL; this is not so with Burkitt-NHL, which
is usually present in patients with no pre-
vious diagnosis of AIDS and a relatively well
preserved immune system. 

Clinical aspects, diagnosis, extension
study and prognostic factors

In AIDS patients, systemic NHL is nor-
mally present in advanced stages of the Ann
Arbor classification10 and with frequent ex-
tranodal involvement. There is invasion of
bone marrow in 20% of cases, digestive in-
volvement in 4%-28% and hepatobiliary in-
volvement in 9%-26%. CNS involvement is
very common both at the time of diagnosis
and during evolution. Leptomeningeal invol-
vement is the predominant form in the ini-
tial stages and can evolve asymptomatically;
it is more frequent when there is invasion of
the bone marrow or the ENT area. Involve-
ment of the cerebral parenchyma in the form 
of masses is more common in the context of a
treatment-resistant, progressive lymphoma11-13.

Initial diagnosis of NHL requires a tissue
biopsy and histological confirmation. Fine-
needle aspiration is only useful in patients who
have been previously diagnosed with NHL for
the diagnosis of relapses or to confirm invol-
vement of other organs, although in these ca-
ses biopsy is also recommended when possi-
ble. After diagnosis, the tumor stage should be
established in order to decide on treatment
and to be able to evaluate its efficacy in ho-
mogeneous patient groups (table 2). In recent

years, an NHL prognostic evaluation system,
known as the International Prognostic Index
(IPI), has become popular. This index has al-
so been used in patients with AIDS and NHL,
and a good inverse correlation has been ob-
served between the IPI and the CD4+ T lym-
phocyte count in peripheral blood. This sug-
gests that the degree of immunodeficiency 
is the circumstance which most influences
the possibility of curing these patients14,15

(table 3).

Treatment
In the non-HIV-infected patient, DLBC-

NHL is potentially curable using several dif-
ferent chemotherapy regimens although the-
re is no evidence that any is better than
CHOP (cyclophosphamide, adriamycin, vin-
cristine and prednisone)16. At present, this
regimen achieves compete remission (CR) in
60%-80% of patients in stages II-IV and cures
approximately 40%. 

In the pre-HAART era, HIV-infected patients
with systemic NHL who were receiving stan-
dard chemotherapy reached CR in 50% of ca-
ses with a median survival of 5 to 7 months.
These poor results are due to tumor and pa-
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TABLE 1. Rating scheme for clinical practice

Strength of recommendation
A: strong, should always be offered
B: moderate, should usually be offered
C: optional
D: should generally not be offered
E: should never be offered 

Quality of evidence for the recommendation
I: at least one randomized trial with clinical endpoints
II: clinical trials with laboratory endpoints

III: expert opinion

United States Public Health Service/Infectious Diseases Society of
America (USPHS/IDSA).

TABLE 2. Diagnosis of extension of NHL 
in HIV-infected patients

Anamnesis B signs (any of the following in a period 
of < 3 months)

Fever
Excessive night sweats
Over 10% weight loss 

Physical Palpable adenopathies (number, size and location)
examination Hepatomegaly and splenomegaly

Visible or palpable nodules or masses
Laboratory test Complete blood count

Biochemical tests with determination of LDH,
β-2 microglobulin, transaminases, bilirubin,
calcium, uric acid, serum proteins and
immunoglobulins 

Serology: HBV, HCV, CMV, toxoplasma and
varicella zoster

Determination of HIV viral load in plasma 
CD4 lymphocyte count

Histopathology Aspiration and biopsy of bone marrow
Examination of CSF by cytocentrifugation

Imaging Chest X-ray
techniques CT of neck, chest, abdomen and pelvis

Gammagram with Gallium-67 (optional). 
Occasionally: ultrasound scan, MR and PET

HBV: hepatitis B virus; HCV: hepatitis C virus; CMV: cytomegalovirus; HIV:
human immunodeficiency virus; CSF: cerebrospinal fluid; CT: computed
tomography; MR: magnetic resonance; PET: positron emission tomo-
graphy. 



tient-dependent factors. The former include
the usually large tumor burden of these pa-
tients, although the possibility that HIV-asso-
ciated DLBC-NHL may have molecular pecu-
liarities, which confer a worse prognosis17, or
greater expression of the MDR-1 multiresis-
tance gene18 must also be taken into account.
Patient-dependent factors include HIV infec-
tion itself (lethal before HAART), deteriora-
tion of the immune system induced by che-
motherapy19 and the deficient hematopoiesis
which affects these patients20. To get round
the problem of low bone marrow reserve,
low-dose cytotoxic regimens were proposed.
These led to lower morbidity and mortality
due to infection at the expense of a worse on-
cological response, which did not result in
significant changes in global survival or in 
illness-free survival21-26 (table 4). 

Given that the cause of death used to be
progression of the lymphoma in patients in
good immunological condition and opportu-

nistic infections in patients with severe im-
munodepression, intensive chemotherapy
regimens were proposed for those patients
with factors that were less unfavorable27-33

(table 5). Intensive chemotherapy achieved
better results from the oncological point of
view, but did not improve the prognosis with
regard to overall survival, probably because
of poor control of HIV infection. 

Adequate control of HIV infection with 
HAART has had a significantly favorable effect
on the prognosis of HIV-associated systemic
NHL. The available information suggests
that with this treatment, chemotherapy ob-
tains more CRs and longer survivals34-38, so
that it is reasonable that the prognosis of pa-
tients with HIV and NHL who respond favo-
rably to HAART will be increasingly similar
to that of the general population and will be
less conditioned by the natural history of HIV
infection.

Practical recommendations for the
treatment of systemic lymphomas
in HIV-infected patients
Type of chemotherapy

Diffuse large B-cell NHL in HIV-infected pa-
tients should be treated with CHOP (AII)16,34,35

or with other regimens which contain anthracy-
clines such as EPOCH (etoposide, adriamycin,
vincristine, cyclophosphamide and predniso-
ne) (BII)34. Each group should treat patients
with the regimen with which it has most 
experience. Administration of appropriate
doses and intervals of cytotoxic drugs is im-
portant, given that reduction in dose intensity
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TABLE 3. Application of the International Prognostic
Index* (IPI) to systemic NHL in HIV-infected patients

No. of Complete Median CD4
Risk group patients remission survival lumphocytes

(%) (%) (months) (× 106/l)

Low: 0-1 5 (7%) 100 > 60 313
Low/intermediate: 2 12 (17%) 88 17 230
Intermediate/high: 3 16 (23%) 50 19 151
High: 4-5 36 (52%) 32 6,8 72

IIPI*: Each of the following points has a value of 1. Age > 65 years. Stage
III/IV. High LDH. Extranodal involvement ≥ 2. ECOG ≥ 2 (evaluation of
ECOG: 0: normal activity; 1: symptomatic but with normal activity; 2: in
bed less than 50% of time; 3: in bed more than 50% of time; 4: postrate
100% of time)

TABLE 4. Studies on the treatment of NHL in HIV-infected patients with low-dose cytotoxic regimens

Number
AIDS

CD4
B-NHL CNS CR Remission MS

Death
References Regimen Design of

(%)
lymphocytes

(%)
ART

prophylaxis
Growth

(%) (%) (months)
by OI

cases (× 106/l) factors NHL (%)

Levine et al21 m-BACODr CS 42 23 150 40 AZT AraC No 36 27 5,6 50 21
Tirelli et al22 CHVmp-

vincristine-Bleo CS 37 32 305 ND AZT MTX No 14 SD 3,5 SD SD
Walsh et al23 m-BACODr CS 17 18 ND 47 No AraC G-CSF 47 SD 14 SD SD
Levine et al24 m-BACODr CS 25 20 164 60 ddC AraC G-CSF 56 36 8,1 12 12
Kaplan25 m-BACODr vs

m-BACOD RCT 98/94 53/48 100/107 24/28 Optional AraC GM-CSF 41/52 23/40 8,7/7,7 70/57 22/23

AIDS: patients with previous diagnosis of AIDS; CD4: median of CD4 lymphocytes; B-NHL: Burkitt’s NHL; ART: antiretroviral therapy; CSF: colony-stimu-
lating factor; G-CSF: granulocyte colony stimulating factor; GM-CSF: granulocyte macrophage colony-stimulating factor; CR: complete remission; MS: me-
dian survival; OI: AIDS-defining opportunistic infections during treatment of lymphoma; CS: case series; RCT: randomized clinical trial; AraC: cytosine
arabinoside; MTX: methotrexate; AZT: zidovudine; ddC: zalcitabine; ND: no data.



(particularly with adriamycin and cyclo-
phosphamide) reduce the percentage of CR
and cures (AI)26,27. In stage IA, combined-mo-
dality therapy with chemotherapy (3-4 cycles)
and involved-field radiotherapy (AIII) may be
considered. This option is clearly established
in immunocompetent individuals39.

Burkitt’s NHL, unlike large cell NHL, is
usually present in patients with no previous
diagnosis of AIDS and with a relatively well-
preserved immune system. In spite of this,
response to treatment with the regimens used
in DLBC-NHL is worse. For this reason, there
are serious doubts as to whether Burkitt’s-
NHL should be treated with the aforementio-
ned chemotherapy regimens. In fact, in the
general population, the standard regimens for
aggressive NHL have had very poor results
with Burkitt’s-NHL. The situation changed
with the use of intensive regimens specifically
designed for this tumor. These reached CR in
90% of patients and lymphoma-free survival
above 2 years in 50%-70%40. Among these cy-
cles it is worth pointing out protocol 89-C-41
of the National Cancer Institute: CODOX-M
(cyclophosphamide, adriamycin, vincristine
and methotrexate) alternating with IVAC
(ifosfamide, etoposide and cytarabine)41,42.
These intensive regimens should be used by
experienced teams as they involve mortality
due to toxicity of 7%-10%, generally in elderly
patients or in those with advanced illness. 

HIV-infected patients with Burkitt’s-NHL,
who have good immunological status and
good general health, can receive intensive
chemotherapy with CODOX-M/IVAC or a si-
milar protocol (BII)44. In patients with signi-
ficant comorbidity, regimens such as EPOCH
or CDE (cyclophosphamide, adriamycin and
etoposide), which have included approxima-
tely 30% of Burkitt’s-NHL in their series,
may be used34,35. It is important to know that
in patients with this type of lymphoma, com-
plications stemming from the tumoral lysis
syndrome may be present at the time of
diagnosis, with the result that staging and
initiation of therapy should be delayed. Simi-
larly, urinary alkalinization and hyperhydra-
tion should be carried out.

It is difficult to give a recommendation for
the most appropriate treatment for Burkitt-like
NHL, since, although it is considered a variety
of DLBC-NHL from a histological viewpoint,
many groups believe that this tumor should be
treated in the same way as Burkitt’s-NHL.

Prophylaxis of the CNS and treatment 
of lymphomatous meningitis

This point deserves special comment, gi-
ven that there is CNS involvement at the 
time of diagnosis in 20% of patients and be-
cause the CNS is a frequent site of relapse of
the lymphoma. Some groups perform prophy-
laxis of the CNS only in «high risk» patients
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TABLE 5. Studies of treatment of systemic NHL in HIV-infected patients with intensive 
chemotherapy regimens

Number
AIDS LNH-B CNS CR REL MS

Death
References Regimen Design of

(%)
CD4

(%)
ART

prophylaxis
Growth

(%) (%) (months)
by OI

cases factors LNH (%)

Schneider et al27 MACOP-B S 8 0 Nc 0 No BM/PS MTX No 50 ND 10,6 25 ND
o AraC

Sawka et al28 MACOP-B S 30 47 60 17 No All AraC No 33 ND 8,1 ND ND
Gisselbrecht et al29 LNH84 S 141 15 227 42 AZT All MTX No 63 24 9,3 50 ND
Saparano et al30 CDE S 21 14 87 51 No LB/MO Optional 62 ND 18 33 ND

MTX
Gabarre et al31 LNH84 S 32 12 143 47 AZT All MTX BM-CSF 56 22 6,7 34 ND
Schurmann et al32 MACOP-B S 8 50 63 12 No MTX in 5 No 50 50 3 37,5 ND
Rossi et al33 ProMACE- S 33 21 SD SD No All MTX G-CSF 40/80 ND ND 55/18 27

compared
CytaBOM to GM-CSF

Little et al34 EPOCH S 33 SD 198 15 HAART MTX G-CSF 79% 0 23 ND No
Saparano et al35 CDE + ddl/CDE +

HAAET S 48/59 SD 78/227 SD ddl/HAART BL/BM G-CSF 46/42 SD 8,2/17,8 38 ND

AIDS: patients with previous diagnosis of AIDS; LNH-B: patients with Burkitt’s lymphoma; CSF: colony stimulating factor; G-CSF: granulocyte stimulating
factor; GM-CSF: macorophage and granulocyte stimulating factor; ART: antiretroviral therapy; CR: complete remission; REL: relapse; MS: median survi-
val; OI: AIDS-defining opportunistic infections during treatment of lymphoma; CS: case series; BM/PS: Involvement of bone marrow or paranasal sinuses;
BL/BM: Burkitt’s LNH or bone marrow involvement; AraC: cytosine arabinoside; MTX: methotrexate; AZT: zidovudine. ddI: didanosine; ND: no data.



such as those who suffer from Burkitt’s NHL,
or those with involvement of bone marrow,
paranasal sinuses or epidural spaces
(AII)27,30,41. However, most authors are incli-
ned to prophylaxis in all patients (BII). There
are as many prophylaxis regimens as che-
motherapy protocols13,22-25,29,31,32,41, however,
this consensus group recommends intra-the-
cal administration of methotrexate (12 mg), cy-
tosine arabinoside (30 mg) and hydrocorti-
sone (20 mg) on day 1 of each cycle. For 
treatment of lymphomatous meningitis, this
same regimen should be used every 3 or 4
days until the tumor cells disappear in CSF
and afterwards 2 further doses, administe-
ring a minimum of 5 doses (table 6).

Craniospinal radiotherapy for prophylaxis
or treatment of CNS involvement is not usual
for several reasons. First, because there are
efficacious alternatives, such as intrathecal
and/or systemic chemotherapy. Second, be-
cause it produces severe toxicity, both hema-
tologic and non-hematologic, for example, in
the digestive tract. And finally, because it is
technically complex, since there is risk of
overlapping irradiation volumes on various
anatomical regions. Exclusively holocranial
irradiation (without extension to the spinal
meninges) is a questionable procedure, since
neoplastic contamination of the cranial me-
ninges is unavoidable due to the free circula-
tion of cerebrospinal fluid.

Hematopoietic growth factors
Administration of colony-stimulating factor

is recommended to counter the poor toleran-
ce of cytotoxic drugs and to guarantee ade-
quate dose-intensity of chemotherapy (AI)45.
Granulocyte-CSF is preferred, given that the-
re is indirect evidence that granulocyte ma-
crophage-CSF increases HIV replication wi-

thin the reservoir of activated macrophages
and monocytes23-30,46.

CHOP should be accompanied by G-CSF at
5 µg/kg on days 7 to 12. With EPOCH, the sa-
me doses are administered from the sixth
day of the cycle until an absolute neutrophil
count above 1 ×109/l is achieved for two con-
secutive days. If CODOX-M/IVAC is used,
treatment should start on day 13 of regimen
A and on day 7 of regimen B until the follo-
wing cycle or until a neutrophil count above
1 ×109/l is reached. If other therapeutic regi-
mens are used, G-CSF schedules should be
adapted appropriately.

Prophylaxis of opportunistic 
infections

After administration of chemotherapy, the
total CD4 lymphocyte count drops by 30%–
50% with respect to baseline, depending on
the intensity of treatment and when the
count is taken31-32. This is why the risk of suf-
fering from HIV-associated opportunistic in-
fections in these patients is twice as high as
in patients without NHL at a similar stage48.
In fact, AIDS-defining infections complicate
the treatment of lymphoma in 12%-33% of
patients and are the second cause of death
after the lymphoma itself21,24,32,33. Therefore,
prophylaxis of opportunistic infections is an
unquestionably important aspect of NHL the-
rapy in these patients. In principle, primary
or secondary prophylaxis must be performed
according to the number of CD4 lymphocy-
tes and the previous history of opportunistic
infections49, although it is advisable to consi-
der that the degree of immunosuppression of
patients is greater than that reflected by the
CD4 lymphocyte figure at the time of diagno-
sis of the tumor, and to act accordingly. In
practice, systematic use of prophylaxis for
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TABLE 6. Prophylaxis and treatment of lymphomatous meningitis

Prophylaxis Treatment

Recommended regimen  MTX 12 mg + AraC 30 mg + HC 20 mg: MTX 12 mg + AraC 30 mg + HC 20 mg 
(except for CODOX M/IVAC) 1 dose at beginning of each cycle every 3 or 4 days until CSF normal and then

two further doses. Minimun 5 doses
Cycle A: CODOX-M + With A cycles: With A cycles: 

AraC 70 mg/day 1 y 3 + MTX 12 mg/day 15 AraC 70 mg/days 1, 3 y 5 MTX 12 mg/daya 15 and 17
Cycle B: IVAC With B cycles: With B cycles:

MTX 12 mg/day 5 AraC mg/days 7 and 9 and MTX 15 mg/day 5

MTX: methotrexate; AraC: cytosine arabinoside; HC: hydrocortisone; CSF: cerebrospinal fluid; CODOX-M: cyclophosphamide, adriamycin, vincristine
and methotrexate; IVAC: ifosfamide, etoposide and cytosine arabinoside. 



Pneumocystis carinii (AII) is recommended
and special attention must be given to tuber-
culosis, given the high prevalence of this di-
sease in Spain.

Administration of HAART during
chemotherapy

All patients with NHL and HIV infection
should receive HAART, since available data
suggest a beneficial effect in the response to
chemotherapy (AII)34-38. However, it is not
clear which is the best strategy. One option
is to administer HAART once chemotherapy
is completed, which could make sense with
some high-intensity chemotherapy regimens
of short duration such as CODOX-M/IVAC.
Nevertheless, with other regimens such as
CHOP or EPOCH, which can last approxima-
tely 5 months, this option involves foregoing
the benefits of HAART during the treatment
of NHL.

When designing the combination of antire-
trovirals, it is very important to consider the
toxicologic profile of the drugs. It is appro-
priate to bear in mind the myelotoxicity of
AZT, neurotoxicity of ddl, ddC and d4T and
the potential renal toxicity of indinavir in pa-
tients who do not receive adequate hydra-
tion. It is also important to consider the pos-
sible pharmacokinetic interactions between
cytotoxic drugs and antiretrovirals, as both
protease inhibitors (especially ritonavir) and
non-nucleoside reverse transcriptase inhibi-
tors are metabolized in the liver and act on
cytochrome P450. They could potentially
modify the area under the curve of cytotoxic
drugs which are metabolized in the liver
such as vinca alkaloids (vincristine and vin-
blastine), anthracyclines (doxorubicin and
daunorubicin), cyclophosphamide and eto-
poside. There is little information on this
available in the literature, although reduced
cyclophosphamide clearance with no clini-
cal effect on patients treated with indinavir50

and possible fostering of mucositis by etopo-
side or adriamycin in patients treated with
saquinavir51 (table 7) have been reported.

In the absence of solid information, the re-
commended strategy is not to administer
HAART with the first cycle of chemotherapy,
since this is when treatment complications
are more frequent, including the tumor lysis
syndrome. Starting or continuing chemothe-
rapy is recommended after the second cycle
of chemotherapy. In the EPOCH regimen,
which involves continuous infusion of cyto-
toxic drugs over four days, transitory inte-
rruption of antiretroviral treatment during
this period may be considered.

News treatments
After the introduction of HAART, the prog-

nosis of many HIV-infected patients with
NHL is no longer conditioned by the natural
history of the viral infection and increasingly
reflects the natural history of the tumor. This
has allowed many patients to receive an on-
cological therapy which is no different from
that used in the general population. Howe-
ver, recurrences are still common and the
percentage of patients who remain in CR in
the long term is lower than 25%. Therefore,
the need for new treatments is unquestiona-
ble, especially for those patients with contro-
lled HIV infection who do not have signifi-
cant comorbidity, who enjoy good general
health and whose prognosis depends exclu-
sively on the efficacy of antitumor therapy.
At present, the therapeutic options are hema-
topoietic stem cell transplantation and im-
munotherapy.

Hematopoietic stem cell transplantation
In non-HIV-infected patients, administra-

tion of high-dose chemotherapy with (out)
radiotherapy followed by stem cell trans-
plantation (SCT), is considered the treatment
of choice for first relapse or chemosensitive
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TABLE 7. Medication interactions between chemotherapy and HAART*

Antineoplastcis Indinavir Ritonavir Nelfinavir Saquinavir Amprenavir Nevirapine Efavirenz Delavirdine

Cyclophosphamide PI PI PI PI PI NCI PI PI
Doxorubicin NCI ND NCI ND NCI NCI NCI NCI
Vinblastina PI PI PI PI PI PI PI PI
Vincristine PI PI PI PI PI PI PI PI
Paclitaxel PI PI PI PI PI PI PI PI

* www.hiv-druginteractions.org PI: potential interaction; NCI: no clinical interactions; ND: no data.



systemic NHL. With this end in mind, auto-
logous stem cell transplantation (auto-SCT)
is preferred as it has lower morbidity and
mortality (approximately 5%-10%). Mortality
of allogenic stem cell transplantation (allo-
SCT) is as high as 20%–30% unless non-
myeloablative conditioning regimens are
used, with which peritransplant mortality
can be reduced to 15%. Some authors also
recommend immediate auto-SCT as therapy
for consolidation of NHL with poor prognos-
tic factors and high IPI. 

Pilot studies and clinical trials of auto-SCT
for the treatment of NHL in HIV-infected pa-
tients are being carried out, although no long
series have been published. There have been
reports on short series, such as that by Gaba-
rre et al which includes 9 patients with me-
diocre results, although it must be remembe-
red that only 5 had chemosensitive tumors52-56.
In the last 10 years, the International Bone
Marrow Transplant Register (IBMTR) has
received data from 23 auto-SCT, carried out
by 18 different teams, for the consolidation of
therapy of different hemato-oncological dise-

ases in HIV-infected patients. Of these pa-
tients, four suffered from NHL and 1 HL.
With a median follow-up of 45 months, all 
five are alive, four in CR and 1 relapsed (re-
port with permission of IBMTR). In Spain,
some similar experience exists, but data have
not yet been reported. 

Hematopoietic stem cell transplantation
could be used as treatment of NHL in relapse
as long as the tumor is chemosensitive and
the following requirements are fulfilled: 
good control of the HIV infection, good general
health and absence of significant comorbi-
dity (BII). The indication of auto-SCT as con-
solidation of treatment of NHL with a poor
prognosis after having reached the first CR is
a very attractive option which deserves to be
explored in a pilot study. Allo-SCT, as pre-
viously mentioned, has a high mortality. Its
indication would be limited to those patients
in whom an auto-SCT cannot be carried out
because of insufficient «mobilization» of he-
matopoietic progenitors. 

In Spain, moreover, laws on transplants
and the use of biological products from HIV-
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Burkitt, L. - Burkitt-like?
CODOX-M/IVAC (2CODOX-M+2IVAC)

(see text)

CR PR or NR

Outcome

Good general condition Poor general condition

PalliativeRelapse

Chemotherapy

Tumor chemoR

Palliative

Poor general condition

CR PR or NR

Outcome

RelapseCR

DLBC-NHL
Stage IA: CHOP or EPOCH (3 cycles) + involved-field RT
Other signs: CHOP or EPOCH (6 cycles/every 3 weeks)

Stabe HIV infection
Good general condition

Palliative

2nd line chemo
ESHAP/others

Tumor chemoR

Palliative

Tumor chemoS

Evaluate auto-SCT

Stable HIV infection and
good general condition

CR

Consider in all cases: HAART, CSN prophylaxis, OI prophylaxis and G-CSF

Figure 1. Treatment of AIDS-related systemic NHL. GCSF: granulocyte colony stimulating factor; OI: opportunistic infections;
LBCLNH: large B cell systemic lymphoma; RT: radiotherapy; BL: Burkitt’s lymphoma; CR: complete remission; PR: partial remis-
sion, NR: no response;  chemoS: chemosensitive; chemoR: chemoresistant; SCT: hematopoietic progenitor transplant.  



infected patients must be taken into account.
In this sense, Law 1854/1993 of 20-11-1993
(BOE 278/1993) on blood donation, which
prohibits the extraction and transfusion of
blood derivatives from HIV-infected patients,
should be pointed out. Similarly, the Law of
24-6-1987 (BOE 167), which establishes pro-
tective measures against the transmission of
HIV, prohibits the use of biological products
from HIV-infected individuals. On the other
hand, Royal Decree 411/1996 of 23-3-1996
(BOE 72/1996) which regulates the use of hu-
man tissue, to facilitate its use in therapy and to
avoid the transmission of infectious diseases,
could be interpreted in the sense that the use
of hematopoietic stem cells from HIV-infec-
ted individuals would not transmit the disea-
se to these subjects and could provide a 
greater therapeutic benefit if auto-SCT is 

indicated because of the patient’s hematolo-
gical disease. As these laws are subject to
possible contradictory interpretation, a new
ministerial order on «health safety procedu-
res in activities with the clinical use of or-
gans and tissue» is to be proposed which
specifically authorizes the obtainment, cryo-
preservation and autologous transplantation
of hematopoietic growth factors in HIV-infec-
ted patients who, for medical reasons, might
need them, as long as their manipulation
and storage do not represent a risk for other
patients. 

To summarize, before recommending an
SCT in an HIV-infected patient it would be
wise to: a) evaluate the relevant laws; b) con-
tact the corresponding bone marrow trans-
plant unit, which will then establish indica-
tion (preferably in chemosensitive relapse)
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No

ABVD × 6/8 cycles

Relapse

ABVD × 6/8 cycles
Evaluate RT on mass

Complete
remission

Consider in all cases:
 HAART, OI prophylaxis and G-CSF

Stages other than IA/IIA

Massive mediastinal involvement

Yes

Initial
resistance

Second-line chemotherapy
(see text)

Good clinical situation
No associated illnesses

Well-controlled HIV infection

Evaluate autoSCT

Follow-up

Stage IA/IIA

ABVD × 4 cycles +
involved-field radiotherapy

Complete
remission

Follow-up

Figure 2. Treatment of AIDS-related HL. HAART: highly active antiretroviral therapy; OI: opportunistic infections; G-CSF: granu-
locyte colony stimulating factor;  RT: radiotherapy; SCT: hematopoietic proteins transplant.  



and program the regimen for the «mobiliza-
tion» and storage of hematopoietic growth
factors and studies up to the SCT, and c) ob-
tain the informed consent of the patient and
inform the corresponding institutional re-
view board.

Immunotherapy
Rituximab is a chimeric IgG1κ anti-CD20

antibody with the Fab portion of murine ori-
gin and the Fc portion of human origin. This
antibody is indicated for the treatment of 
follicular NHL (low grade) alone or in combi-
nation with CHOP57. Studies on rituximab
therapy in combination with chemotherapy
for the treatment of DLBC-NHL are also
being carried out. Given that about 90% of
HIV-related NHL infections express antigen
CD20, the use of rituximab has been consi-
dered for treatment of these tumors. To date,
little information on the subject is availa-
ble58,59. The efficacy and safety of therapy
with this antibody will be established with
the results of a controlled clinical trial being
carried out in the USA. in which CHOP 
is compared with CHOP plus rituximab 
as first-line therapy for DLBC-NHL, which
expresses CD20 in HIV-infected patients. 
However, the results of a French study of 
approximately 400 non-HIV-infected patients
over 60 with DLBC-NHL that has shown the
superiority of CHOP with rituximab over
CHOP with no additional toxicity60 are en-
couraging. Nevertheless, for the moment,
this treatment is not indicated for patients
with HIV-associated NHL, unless they are 
included in clinical trials.

Second line treatments
There is little information on second-line

treatments in HIV-infected patients. It is im-
portant to differentiate treatment of NHL in
relapse from treatment of resistant NHL. 

Systemic lymphoma in relapse
Relapses of systemic NHL in HIV-infected

patients are frequent and the percentage of
patients who remain in long-term CR does
not exceed 25%. In general terms, the tumor
is the cause of death in half of the patients.
There is no known regimen which is effica-
cious for NHL in relapse; from the published
data it may be concluded that some patients
in first relapse achieve a second CR after a
second-line treatment. When choosing a se-

cond-line treatment three points should be
evaluated: the patient’s quality of life (gene-
ral condition and associated illnesses), pre-
vious treatment and bone marrow reserves.
In patients with a good general state of 
health and controlled HIV infection who have
previously received CHOP or EPOCH, the-
rapy with ESHAP (etoposide, cisplatin, me-
thylprednisolone and cytarabine) may be
considered61. In any case, the results are me-
diocre, with CR rates of less than 30% and
very short-to-medium-term survival. In those
who reach CR of NHL after second-line 
chemotherapy, consolidation with auto-SCT
may be considered. For patients in poor gene-
ral condition, palliative chemotherapy with 
acceptable toxicity profile protocols such as
VMP (etoposide, mitoxantrone and predni-
mustine) every three weeks is recommen-
ded62.

Resistant systemic lymphomas 
To date, few studies have been published

on the treatment of HIV-related resistant NHL.
In general, the prognosis is very bad and a de-
cision should be taken as to whether to treat,
to administer palliative chemotherapy or to
explore experimental treatments. 

Hodgkin’s lymphoma 
in HIV-infected patients

To date, Hodgkin’s lymphoma (HL) is not
considered an AIDS-defining disease, despite
the fact that different epidemiological studies
have observed that its incidence, adjusted by
sex and age, is 8 to 11 times higher among
the HIV-infected population than among the
general population1,63,64. 

Clinical aspects, diagnosis 
and prognosis

More than 300 HIV-infected patients with
HL have been reported in southern Europe
and the USA, which has allowed the clinical
and biological characteristics of this popula-
tion group65-69 to be defined It is predominan-
ce is among males65-67 and it is more com-
mon in intravenous drug users70, although it
is also present in homosexuals71,72. In these
patients, HL usually appears in advanced
stages, with B signs, frequent extraganglionic
involvement and invasion of bone marrow
in approximately half of the cases. Spleen
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and liver involvement are also frequent68,74.
However, voluminous involvement of the
mediastinum is rare, and invasion of the
CNS is exceptional. The median CD4 lym-
phocyte figure at the time of diagnosis varies
between 100 and 300/µl according to several
studies and between 20% and 30% of patients
have already been diagnosed with AIDS65-67.

Diagnosis of HL is histological and the 
REAL classification is followed for it6. The his-
tology of HL has some peculiarities in HIV-
infected patients: first, there is a predominance
of histologic subtypes such as mixed cellula-
rity and lymphocyte depletion65,67,76. This is
contrary to is the case in the general popula-
tion, where lymphocyte predominance subty-
pes and nodular sclerosis are more common.
Second, the Epstein-Barr virus genome is de-
tected more often65,73. Staging according to
the Ann Arbor classification10 is important in
treatment planning and establishing progno-
sis (table 8), although in HIV-infected pa-
tients the classic prognostic criteria77 must
be complemented by others relating to the
state of the HIV infection. In the series by Ti-
relli et al65, the factors associated with pro-
longed survival were achievement of com-
plete remission, absence of AIDS at the time

of HL diagnosis and a baseline CD4 lym-
phocyte count above 250/µl.  A recent inter-
national study establishes a numerical index
for prognostic use in cases of advanced illness.
Seven factors were identified, each of which
reduces the probability of controlling the ill-
ness in five years by 7%-8% (age ≥ 45 years,
male sex, stage IV, albumin < 4 g/dl, hemo-
globin < 10.5 g/dl, leukocytes ≥ 15,000 µl and
lymphocytes < 600/µl)78. This prognostic in-
dex could also be useful in the HIV-infected
patient79.

Treatment
There is no known optimum treatment for

HL in HIV-infected patients and to date no
studies on chemotherapy associated with
HAART have been published. Most of the pu-
blished studies are retrospective and show
worse results than in immunocompetent pa-
tients, with CR rate of 40%-80% of patients
and a median survival of 8 to 20 months (ta-
ble 9). There are very few prospective stu-
dies. Errante et al used EBV (epirubicine,
bleomycin and vinblastine) together with zi-
dovudine in 17 patients, with a reduction in
dose of epirubicine and vinblastine for those
with poor prognosis criteria84. CR was 20%
for the latter and 67% for the remaining pa-
tients. Median survival was 11 months. In
another study a similar regimen was used
with prednisone (EBVP) combined with zi-
dovudine or didanosine and G-CSF. Toxicity
was moderate and CR was achieved in 74%
of patients, with a relapse rate of 38%. Me-
dian survival was 16 months85. Levine et al
used ABVD in a group of patients with ad-
vanced stage HL who had a median CD4
lymphocyte count of 128/µl. CR was achieved
in 56% and median survival was 19 months75.

The poor therapeutic results of HL in HIV-
infected patients can be explained by the same
factors mentioned in the section on NHL, i.e.,
poor bone marrow reserve and base immuno-
depression. These factors make it difficult to
administer chemotherapy and condition the
appearance of opportunistic infections, which
may be the cause of death in between 5% and
30% of cases82,83.

As previously mentioned, there is very little
information on the treatment of HL with che-
motherapy and HAART86. However, the expe-
rience accumulated with NHL allows us to
hope that this therapeutic strategy can increa-
se the percentage of CR and prolong survival.
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TABLA 8. Diagnosis of extension of Hodgkin’s
lymphoma in HIV-infected patients

Anamnesis B signs (any of the following in a period
of < 3 months)

Fever
Excessive night sweats
Over 10% weight loss above 10%.

Physical Palpable adenopathies (number, size and location
examination Hepatomegaly and splenomegaly 

Visible or palpable nodules or masses 
Laboratory Complete blood count 

tests Biochemical tests to determine LDH,
β-2 microglobulin, transaminases, bilirubin,
calcium, uric acid, serum proteins and
immunoglobulins

Serology: HBV, HCV, CMV, Toxoplasma
gondii and Varicella zoster. 

Determination of HIV plasma viral load 
CD4 lymphocyte count

Histopathology Aspiration and biopsy of bone marrow 
Imaging Chest X-ray

techniques CT of neck, thorax, abdomen and pelvis
Isotopic study with gallium-67
Occasionally: ultrasound, MR, PET 

HBV: hepatitis B virus; HCV: hepatitis C virus; CMV: cytomegalovirus; HIV:
human immunodeficiency virus; CSF: cerebrospinal fluid; CT: computed
tomography; MR: magnetic resonance; PET: positron emission tomo-
graphy



Practical recommendations 
for treatment
Advanced-stage disease

We understand as such stages III and IV
and the existence of B signs, which make up
more than 90% of cases in HIV-infected pa-
tients. In these cases the same regimens as
in immunocompetent patients are recom-
mended, such as ABVD (6 to 8 cycles) (AII).
This regimen has several advantages: it does
not contain glucocorticoids, it has a lower in-
cidence of second neoplasias and lower go-
nadal toxicity. Furthermore, there is no
cross-resistance between ABVD and MOPP
(methochlorethamine, vincristine, procarba-
zine and prednisone) if a second therapeutic
alternative is necessary. Other regimens that
can also be used are MOPP or COPP derivati-
ves (cycolphosphamide, vincristine, procar-
bazine and prednisone) or the MOPP/ABV
mixed regimen81,73. It is essential to guaran-
tee adequate intensity of cytostatic doses, 
especially when there is frequent invasion 
of bone marrow.

Early-stage disease
This corresponds to stages IA and IIA with

no voluminous illness, which occurs in fe-
wer than 10% of cases in these patients. The
recommended treatment is the same as in
immunocompetent patients: four cycles of
ABVD at full doses followed by involved-
field radiotherapy (AII)87.

Massive mediastinal involvement
This is an uncommon situation in these pa-

tients. Combined modality therapy with ABVD
at 6 or 8 cycles and involved-field radiotherapy
is recommended (as in advanced illness) (AII)88.

Treatment of relapses
Before HAART, tumoral relapse was repor-

ted in more than 30% of patients who achie-
ved CR. Treatment in these cases must be 
based on the same principles as in immuno-
competent individuals: if the relapse occurs
after the first year of CR, the same regimen of
initial chemotherapy can be used although
long-term survival is only 25% to 50% (AII). If
there is good control of the HIV infection and
there are no severe associated illnesses, the
patient should be considered a candidate for
auto-SCT (BII)56. When the relapse takes place
during the first year after CR, a chemotherapy
regimen with no cross-resistance with the
previous regimen should be chosen. If ABVD
was used, MOPP or derivatives are possible
(AIII). In these cases, the optimal strategy (if
patient circumstances permit) involves achie-
ving a second CR and later consolidating the
treatment with auto-SCT (BII).

Treatment of resistant HL
There is no information on the ideal treat-

ment of HIV-infected patients with HL who do
not achieve CR after first line chemotherapy.
In immunocompetent individuals, the possi-
bilities of cure are minimal if SCT, which
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TABLE 9. Characteristics, treatment and follow-up of 247 HIV-infected patients with Hodgkin’s 
lymphoma in eight retrospective studies

Italy France Spain Spain USA USA USA USA
(65) (66) (67) (73) (82) (68) (69) (83)

Number of patients 71 45 46 15 24 23 13 10
Median age 28 30 27 35 34 34 38 38
Stages III-IV (%) 80 75 89 73 92 74 92 90
B signs (%) 82 80 83 86 96 70 85 80
Previous AIDS (%) 16 11 7 20 0 22 46 30
No treatment 12 1 3 1 0 3 0 0
MOPP ± RT 22 13 6 4* 11 10 0 2
ABVD ± RT 5 14 4 2 3 1 0 0
MOPP + ABVD ± RT 19 14 21 7* 5 2 12 8
RT 7 3 3 1 0 6 1 0
Other chemo regimens 6 0 9 5 1 0 0
CR (%) 55 79 44 50 63 53 54 57
Median survival (months) 14 20 15 26 15 8 14 NR

MOPP: methochlorethamine, vincristine, procarbazine, prednisone; ABVD : doxorubicin, bleomycin, vinblastine, dacarbazine; RT: radiotherapy; 
CR: complete remission; NC: not collected. * Methochlorethamine was substituted by cyclophosphamide.



achieves prolonged CR in 10%-20% of cases,
is not used.

Hematopoietic growth factors
Their use is justified to guarantee adequate

intensity of the chemotherapy dose75,85. G-CSF
is preferred for reasons already mentioned
in the section on NHL.

Prophylaxis of opportunistic infections
The same recommendations as for NHL

should be followed48.

Administration of HAART during
chemotherapy

There is very little data on the treatment of
HL with chemotherapy and HAART56. Howe-
ver, it would seem reasonable to follow the
recommendations put forward in the section
on NHL34-38. 

AIDS-associated primary central
nervous system lymphoma

PCNSL is a tumor limited to the craniospi-
nal axis with no systemic involvement. Its
incidence increased dramatically with AIDS
although it later dropped drastically after the
introduction of HAART89,90. Most PCNSL are
aggressive phenotype B NHL and the most
frequent is the immunoblastic subtype91,92.
To date, the prognosis of these tumors wi-
thout treatment has been very bad, with a
median survival of 1 to 3 months. With spe-
cific treatment survival varies between 3 and
18 months. At present, there are two aspects
of PCNSL which deserve consideration: the
diagnostic procedure of choice after incorpo-
ration of new isotopic and molecular biology
techniques and the most suitable antitumor
treatment in the HAART era.

Clinical manifestations
PCNSL is usually present in patients with

severe immunodepression with CD4 counts
generally below 50/µl and in a third of the
cases it is the AIDS-defining disease93. Al-
most 50% of patients present non-focal en-
cephalopathic symptoms. In the remainder,
the initial symptoms are focal neurological
deficits, stemming from intracranial hyper-
tension, or seizures. Cerebellar symptomato-
logy is less frequent and spinal cord altera-
tions are exceptional. 

Diagnosis
There is no specific sign or symptom of

PCNSL and it is necessary to establish a dif-
ferential diagnosis with other tumoral or 
infectious entities, especially with cerebral
toxoplasmosis. When a patient with HIV 
infection presents neurologic symptomato-
logy, neuroimaging together with CD4 count
and serology for Toxoplasma gondii must be
performed.

Cranial CT
This is the most common initial diagnosis

technique, although it is sometimes not very
sensitive. PCNSL images cannot be distin-
guished from those of toxoplasmosis in CT.
In the first case, single, larger-sized lesions
predominate. In general, these are necrotic
masses, which are occasionally hemorrha-
gic, poorly delimited with irregular edges
and a variable mass effect, peritumoral ede-
ma and contrast enhancement (50% in ring
formation). Furthermore, the location of the
lesions in the CNS does not allow PCNSL to
be differented from cerebral toxoplasmosis.
However, most PCNSL lesions (75%) are
found in supratentorial structures. Lesions
characteristically infiltrate deep in cerebral
structures such as the periventricular re-
gions, the thalamus, the basal ganglia and
the corpus callosum. There may also be in-
volvement of peripheral regions of the cere-
bral hemispheres94,95.

Cranial MR 
MR is more sensitive than CT for detection

of small lesions and defines lesions located
in the leptomeninges or in the spinal cord
better. However, cranial MR studies have not
shown greater specificity than cranial CT for
the definitive diagnosis of PCNSL.

In recent studies with dynamic MR for the
evaluation of gadolinium uptake velocity in
certain cerebral lesions, it has been observed
that PCNSL uptake kinetics in T1 sequences
is faster and more intense (up to three times)
than that of toxoplasmosis. Another diag-
nostic method, not yet widespread, is MR
spectroscopy (MRS), which allows us to com-
pare the spectrum of the lesion with that of
healthy tissue, by identifying peaks of bio-
chemical metabolites characteristic of cer-
tain illnesses. Undoubtedly, these techniques
will improve the future diagnostic yield of
MR96,97.
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Cranial PET and SPECT 
Nuclear medicine techniques such as

SPECT (single photon emission CT) with
thallium 201 and PET (positron emission to-
mography) obtain better specificity for esta-
blishing a differential diagnosis. Studies of
SPECT with thallium 201 carried out in pa-
tients with PCNSL show an uptake of lesions
owing to an active transport of thallium 201
within neoplastic cells. This is not the case
in cerebral toxoplasmosis. The limitations of
SPECT with thallium 201 are that it does not
detect lesions under 6 mm, leptomeningeal
lesions, or those close to the base of the cra-
nium or the cranial vault. Furthermore, glu-
cocorticoids can stabilize uptake of thallium.
SPECT has 75% sensitivity and 97% specifi-
city. The authors believe that a positive
SPECT would be indicative of an early stere-
otactic brain biopsy. Other studies have im-
proved the diagnostic yield of the technique
using evaluation of the early or late uptake
and calculation of the thallium retention in-
dex98,99. PET is a technique which uses meta-
bolites such as 18 fluoro-deoxy-D-glucose
(FDG), which is taken up by the cells with
greater metabolic activity and a higher con-
sumption of energy, such as tumoral cells,
thus allowing differentiation between tumo-
ral and infectious processes. PET seems to
have a sensitivity of 89% and 100% specifi-
city100,101.

Analysis of CSF
Analysis of CSF can assist in the diagnosis

of PCNSL, and should therefore be carried
out, as long as it does not represent a risk to
the patient. When there is meningeal or peri-
ventricular involvement, tumor cells can be
identified in CSF in up to 20% of cases. Immu-
nohistochemical techniques, in situ hybridi-
zation or polymerase chain reaction (PCR)
can show neoplastic monoclonal lymphocyte
populations and EBV genome sequences in
the nucleus of these cells. These techniques
have a sensitivity of 100% and a specificity of
98%99. Some studies have observed a good
diagnostic correlation between stereotactic
brain biopsy and PCR for EBV in CSF103. Se-
miquantitative PCR for EBV has also been
used to monitor the response to treatment104. 

Stereotactic brain biopsy 
Stereotactic brain biopsy, when carried out

by experienced teams, has a high rate of defi-

nitive histological diagnoses (96%) and very
few complications105,106. This diagnostic techni-
que should be carried out where possible.

Practical recommendations
HIV-infected patients with space-occup-

ying lesions in the CT or MR must have To-
xoplasma serology and a CD4 count. Several
situations may be advanced.

1. If there is only one lesion or Toxoplas-
ma serology is negative, a SPECT or
PET should be carried out. In the ab-
sence of contraindications, a lumbar
puncture test should be performed with
examination of cerebro-spinal fluid by
cytocentrifugation and PCR for EBV. 
In general, positive isotopic techniques
should accelerate the performance of 
a biopsy, although the total of positi-
ve tests which indicate PCNSL (inclu-
ding cytology and/or PCR) may obviate
brain biopsy in some cases. It is impor-
tant to remember that when diagnosis
is uncertain, empirical antitoxoplasma
therapy must be administered.  

2. When there are many lesions and To-
xoplasma serology is positive, empiri-
cal antitoxoplasma therapy must be ad-
ministered for two weeks. If, after this
period, there is resolution or improve-
ment of symptoms and it can be radio-
logically verified that the size of the le-
sions has decreased, a diagnosis of
cerebral toxoplasmosis may be assu-
med. Otherwise, a stereotactic brain
biopsy must be performed as soon as
possible. This procedure is justified by
the fact that, on the one hand, toxoplas-
mosis is the most common brain lesion
in AIDS patients, curable in more than
75% of cases and, on the other, a delay
in diagnosis of PCNSL can negatively
influence the response to therapy and
the survival of the patient.

Treatment

Radiotherapy
Radiotherapy has been the treatment of

choice for PCNSL although, as previously in-
dicated, results have not been good as there
is usually local relapse of the tumor. The op-
timal dose of radiotherapy for the treatment
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of PCNSL in AIDS patients is not well esta-
blished. Some authors feel that the response
to treatment does not depend so much on the
dose of radiotherapy administered as on the
general health status of the patient. In a pa-
tient with a generally acceptable status and
immunological condition that is likely to im-
prove with antiretroviral treatment, radical
treatment may be attempted. In these cases,
if there is only one lesion, it is considered
suitable to begin by irradiating a holocranial
volume (4,000 cGy in fractionation schedules
of 200 cGy) and to proceed to irradiation of
the tumor with the same fractionation sche-
dule up to a dose of 5,000-5,400 cGy. If on the
other hand there are several lesions, 4,000-
4,600 cGy can be administered to the whole
holocranial mass, with fractionation schedu-
les of 180-200 cGy/day. In patients having
poor general status or irreversible immuno-
logical alteration, palliative therapy on the
holocranial mass with doses of 3,000 cGy in
10 fractions would be appropriate107.

Chemotherapy
The poor response to radiotherapy has led

to consideration of other forms of treatment.
Various studies with PCNSL using combined
radiotherapy and chemotherapy have been
carried out on non-HIV-infected patients108-111.
In general, a prolonged median survival is
obtained with such a combined modality
therapy. The most commonly used drugs are
methotrexate and/or cytosine arabinoside
combined with glucocorticoids. The current
trend in the treatment of this tumor in non-
HIV-infected patients is the use of systemic
chemotherapy to avoid the neurotoxicity of
chemoradiotherapy, reserving radiotherapy
for salvage therapy of tumor relapse112,113. 

There is very little information on combined
modality therapy in patients with PCNSL and
AIDS. In one study, a discreet improvement in
survival was observed with methotrexate,
thiotepa and procarbazine followed by radio-
therapy (3,000 to 4,400 cGy), although most pa-
tients had responded to chemotherapy before
starting radiotherapy113. Information on treat-
ment with chemotherapy only is very scarce.
In one prospective study, 15 patients were 
treated with high doses of methotrexate (3 g/
iv every 14 days, maximum 6 cycles), salvage
with folinic acid, glucocorticoids and G-CSF114.
Median survival (290 days) has been the lon-
gest reported to date. However, this study was

later questioned since not all diagnoses were
confirmed by histology115.

Finally, it is worth mentioning a study 
carried out on the basis of the apoptosis induc-
tor effect of zidovudine in B-cell lines infec-
ted by EBV, an effect which is boosted by
ganciclovir. Five patients were treated with
zidovudine, ganciclovir and interleukin 2.
Response was good in four cases with survi-
val of up to 22 months116.

Highly active antiretroviral therapy
As previously mentioned, HAART has mo-

dified the natural history of AIDS-associated
PCNSL, by acting prophylactically on the de-
velopment of the tumor. There are some da-
ta that suggest a beneficial therapeutic effect
of HAART on established PCNSL. For exam-
ple, in a recent report, significantly higher sur-
vival was observed in patients with PCNSL
treated with radiotherapy and HAART than
in historic controls who had received radio-
therapy only117. There have even been reports
of cases of remission of PCNSL with HAART
associated or not with a short cycle of gluco-
corticoids118,119.

Practical recommendations
Any HIV-infected patient with PCNSL

should receive HAART (AII). Those in good
health and in whom immunological impro-
vement with antiretrovirals is possible
should consider themselves eligible for some
of the regimens of chemotherapy designed
for this tumor. Depending on the response to
chemotherapy, radiotherapy should be eva-
luated as adjuvant therapy or as a rescue
therapy after progression or relapse. If the
patient’s clinical and immunological situa-
tion is poor, radiotherapy is still a powerful
therapeutic weapon to palliate the symp-
toms. In some cases this allows radiological
and clinical responses which prolong survi-
val and improve quality of life (BII). 
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