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Background and Objectives. Intensive chemothera-
py (CHT) in  AIDS-related non-Hodgkin’s lymphoma
(AIDS-NHL patients) is a vexing problem. Our pur-
pose was to evaluate the feasibility of a high dose
idarubicin (HD-IDA)-based regimen in diffuse large
cell (DLC) AIDS-NHL patients.

Design and Methods. Fourteen stage I-IV untreated
DLC AIDS-NHL patients with a performance status
<3 and no prior AIDS-related diseases received
CIOD: cyclophosphamide, HD-IDA (25 mg/m2 in 8
patients, 20 mg/m2 in 6 patients) vincristine and
dexamethasone plus granulocyte colony-stimulat-
ing factor (G-CSF) and prophylaxis against infec-
tions. The  outcomes measured were: rate of
response, disease-free survival (DFS), overall sur-
vival (OS) and the impact of chemotherapy on
immunologic and virological parameters.

Results. Complete response was achieved in 13/14
cases (response rate: 93%). The median time of
response and survival was 33 (range 5-79) and
35.5 (range 6-84)  months, respectively. At 60
months the  DFS  and  OS  were 71% and 44%,
respectively. CIOD with idarubicin 20 mg/m2 was
better tolerated than that with 25 mg/m2 and was
administered with a higher mean average-relative-
dose-intensity (95.38±7% vs 83.35±15.59%, 
p=0.0001). Opportunistic infections were more fre-
quent in patients with a baseline CD4 <100 than
those with >100 cells/µL (4/5 vs 1/9: p=0.0229).
After 3 CIOD courses the mean CD4 cells/µL was
significantly lower (p=0.001) and the mean HIV.1
RNA load was  significantly higher (p=0.045) than
at baseline.

Interpretation and Conclusions. The proposed
chemotherapeutic regimen for AIDS-related non-

Hodgkin’s lymphoma is feasible in an outpatient set-
ting in selected patients with relatively well-pre-
served immune function.
©2001, Ferrata Storti Foundation
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Non-Hodgkin’s lymphoma (NHL) is one of the
most frequent cancers in human immuno-
deficiency virus (HIV) infected subjects and

has recently been estimated to account for about
5% of the world acquired immunodeficiency syn-
drome (AIDS)-defining illnesses.1 AIDS-NHL dis-
plays several therapeutic problems related to its
unusual clinical and biological features such as a
primarily disseminated and extranodal manifesta-
tion, aggressive growth and highly malignant B-
cell histology; moreover, the presence of impaired
immune function is the main obstacle to an ade-
quate therapeutic approach.2-6 The tolerance to
chemotherapy is usually poor and in spite of the
good response rates obtained with doxorubicin-
based regimens similar to those used in HIV-nega-
tive NHL, patients generally have a short complete
response (CR) and a short survival (<1 year).2-5,7-9 An
AIDS-related disease prior to or at the time of the
diagnosis of NHL, an absolute CD4 <100 cells/µL
and a poor performance status (World Health
Organization: P.S. >2) are strongly prognostic of
poor survival. Moreover, age less than 35 years, a
high level of lactate dehydrogenase (LDH) and
advanced tumor stage have been recently related
to a poor prognosis in AIDS-NHL.2-5,7-11 Neverthe-
less, prophylaxis against opportunistic infections
and the use of hematopoietic growth-factors have



a beneficial impact on the clinical course of these
patients.12

The good results obtained with doxorubicin-
based regimens in HIV-negative NHL,13,14 have
favored experimental and preclinical studies to find
doxorubicin analogs with a higher therapeutic
index. Among the studied analogs, idarubicin (4-
demethoxydaunorubicin) compared favorably with
doxorubicin, particularly regarding cardiotoxicity.15

Furthermore, preliminary results indicated that
high dose idarubicin (20-25 mg/m2) in combination
with dexamethasone and conventional doses of
cyclophosphamide and vincristine (CIOD), associ-
ated with G-CSF is well tolerated in DLC-HIV-neg-
ative NHL.16

The present pilot study, shows the results
obtained with the CIOD regimen including a high
dose of idarubicin in AIDS-NHL patients. Primary
endpoints of this work were: 1) the feasibility of the
CIOD regimen; 2) the rate and duration of respons-
es and overall survival (OS). A secondary endpoint
was to determine the effect of the CIOD regimen
on the HIV infection. 

Design and Methods
Between January 1994 and January 1997, 26

consecutive previously untreated AIDS-NHL
patients were evaluated in our hematology
department (Dipartimento di Biotecnologie Cel-
lulari ed Ematologia, Università degli Studi di
Roma La Sapienza, Italy) for enrollment in this
pilot study. The inclusion criteria were: age
between 15 and 65 years, a histologic picture of
aggressive DLC-NHL (categories G and H of the
Working Formulation Classification), Ann Arbor
stage I-IV of disease including patients with lep-
tomeningeal involvement, a World Health Orga-
nization (WHO) performance score <3, absence
of an AIDS-defining illness (opportunistic infec-
tion or other AIDS related-neoplasms) of cate-
gory C according to the revised Center for Dis-
ease Criteria (CDC) for HIV infection. Patients
with an absolute CD4 <200 cells/µL (immuno-
logic AIDS) subgroup 3 of asymptomatic and
symptomatic but not AIDS patients (category A
and B of CDC, respectively) were also includ-
ed.17–20 All patients had liver and renal function-
al parameters less than double the normal val-
ue and normal heart function with a left ven-
tricular ejection fraction (L-VEF) >50%.

The exclusion criteria were: liver and renal
functional parameters more than 2.5 times the
normal value, compromised heart function with
a L-VEF <50% and an AIDS-defining illness pri-

or to or at the time of the diagnosis of NHL (cat-
egory C of CDC). At the end patients with pri-
mary cerebral NHL and other associated neo-
plasms were excluded.

Out of 26 AIDS-NHL patients, 12 were excluded
from the study because five had small non-cleaved
cell Burkitt’s type NHL, five were already category
C of the CDC at the onset of NHL and two had
active hepatitis C virus infection. Therefore a total
of 14 patients who met the inclusion criteria were
enrolled in the pilot study. Written informed con-
sent was obtained from each patient.

Staging procedures included accurate physical
examination, routine blood analyses including LDH,
bone marrow aspiration and bilateral bone biop-
sies, chest radiogram, brain-chest-abdomen com-
puterized tomography and spinal tap with cerebral
fluid examination. 

All patients were evaluated according to the 
age-adjusted international prognostic index (IPI)
for aggressive NHL of the general population
(tumor stage, performance status and serum LDH
level).21

Immunologic and virological parameters
Peripheral blood lymphocyte immunophenotyp-

ing was performed by flow cytometry using two col-
or immunofluorescence: fluorescein-conjugated
(FITC) CD3, phycoerythrin (PE) CD4; CD3-FITC/ CD8-
PE antibodies. Stained samples were analyzed gat-
ing the lymphoid population, using a FAC-Scan flow
cytometer (Becton Dickinson).

The quantitative measurement of HIV viral RNA
was performed on the plasma by the Nuclisens sys-
tem (Organon Teknika). The limit of detection of
the assay was 400 copies per mL.

Patients’ characteristics
The pre-treatment clinical and laboratory char-

acteristics of the AIDS-NHL patients are listed in
Table 1. Out of the 14 patients, 9 (64%) were symp-
tomatic for HIV infection (category B of CDC) at
diagnosis of NHL and 5 (36%) of them had already
received antiretroviral therapy (zidovudine and/or
didanosine) for a median time of 8 months (range:
2-39). The mean CD4 count was 270 cells/µL (range
24-900, median 272). Of the 14 patients 5 (36%)
had an absolute CD4 count <100 cells/µL. The
mean HIV.1 RNA viral load of 10 tested patients
was 810,819±1,080,485 copies/mL (range 94,000-
3,800,000).

According to the age-adjusted IPI, out of 14
patients 2 were at low risk, 8 at low-intermedi-
ate and 3 at high-intermediate risk. Furthermore
10 patients had systemic B symptoms: fever was
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present in 5 patients, weight loss in 2, and fever
plus weight loss plus drenching night sweats in 3.

Treatment regimen
The treatment regimen, named CIOD, consisted

of intravenous (iv.) injection of: cyclophosphamide
750 mg/m2 on day 1; vincristine 1.4 mg/m2 on day
1 (maximum dose of 2 mg), high dose idarubicin 25
mg/m2 on day 1 and dexamethasone 10 mg/m2

from days 1 to 5. The CIOD regimen was adminis-
tered on an out-patient basis and repeated every
3 weeks (for a maximum of 6 courses) if the

absolute neutrophil count (ANC) was >1.5×103/µL
and/or platelet count >50×103/µL. The regimen was
delayed by one week if ANC and/or platelet counts
were lower than the above values. A 50% reduc-
tion of the baseline dose of idarubicin was made if
ANC and/or platelet counts remained low for more
than 28 days. 

The first 8 patients enrolled were treated with
CIOD including idarubicin at a dose of 25 mg/m2;
thereafter, the idarubicin dose-intensity, CIOD
average relative-dose intensity and AIDS-related
disease observed in these patients suggested treat-
ing the subsequent 6 patients with CIOD including
idarubicin at a dose 20 mg/m2.

Supportive treatment
Concomitantly to chemotherapy, 12 mg of

methotrexate were administered intrathecally as
central nervous system prophylaxis. The methotrex-
ate was given on the first day of the CIOD regimen
for 1 to 3 courses. G-CSF was given subcutaneously
(s.c.) at the dose of 5 µg/kg body weight daily start-
ing from day 3 of each CIOD course until ANC
>1.5×103/µL.

Four doses of ondansetron 8 mg iv/orally were
administered every 12 hours at the start of chemo-
therapy and repeated during each course as anti-
emetic medication.

All patients received continuous oral antimicro-
bial prophylaxis until the end of chemotherapy.
This prophylaxis consisted of acyclovir 800 mg dai-
ly, fluconazole 100 mg daily and trimethoprim-sul-
phamethoxazole (TMP/SMZ) 160 mg/ 800 mg dai-
ly given three times a week (or inhaled pentamidine
300 mg every 30 days in allergic patients). Oral
ciprofloxacin 500 mg twice a day was also given
from day 7 until ANC >1.5×103/µL during each
CIOD course. No patients received antiretroviral
therapy during the CIOD regimen. Antiretroviral
therapy was started after chemotherapy according
to good clinical practice at the time: before 1996
antiretroviral therapy consisted of 2 associated
nucleoside transcriptase inhibitors, after this date
it consisted of 2 associated nucleoside transcrip-
tase inhibitors plus a protease inhibitor (highly
active antiretroviral therapy: HAART). Packed red
blood cells (RBC), or platelet transfusions were
administered when the hemoglobin level was <8
g/dL or the platelet count was <20×103/µL or
greater if the patient was symptomatic. 

Definition of response and follow-up
The response was evaluated 4 weeks after CHT

was discontinued. Complete response (CR) was
defined as the disappearance of all clinical signs
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Table 1. Characteristics of patients.

Parameters Patients 
No. %

Number of patients 14

Gender:
Male 10 71
Female 4 29

Mean age (range), years 37 (29-50)

Risk group for HIV infection
Intravenous drug user 4 29
Homosexual 4 29
Heterosexual 6 42

HIV disease categories*
A 5 36
B 9 64

Working Formulation histology
G 6 43
H 8 57

Extranodal sites° 8 57

Performance Status 
0 6 43
1 8 57

Systemic B symptoms 10 71

Ann Arbor clinical stage 
I+II 3 21
III+IV 11 79

Lactate dehydrogenase: ≥ 1 n.l. 4 28

Risk factor (IPI)#

Low 2 14
Low intermediate 8 57
High intermediate 4 28
High −

CD4 cell/µL <100 5 36

CD4 cells/µL, mean (range) 270 (24-900)

CD4 cells/µL, median (range) 272 (24-900)

HIV-1 RNA,° mean copies/mL 810,819+1,080,485
(range)* ( 94,000-3,8000,000)

*Revised Center of Disease Control Criteria of HIV infection, 1993; °Extranodal
sites: oral cavity = 3, bone marrow = 2, sinus+bone = 1, kidney = 1, lung = 1.
#IPI= International Prognostic Index for aggressive non-Hodgkin’s lymphoma.
°The HIV-1 RNA was measured in 10 patients. 
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with normalization of all radiographic studies and
bone marrow. A partial response (PR) was defined
as a 50% or greater reduction in the sum of the
products of the two largest perpendicular diame-
ters in all measurable sites of tumor. All other
patients were classified as having no response (NR). 

Non-responders or those who developed uncon-
trolled opportunistic infections during chemother-
apy discontinued the CIOD regimen but were still
included in the analysis of data on an intention-to-
treat basis. Actual dose intensity (ADI) for each
drug was expressed as mg/m2 per week and the
relative dose intensity (RDI) as a percent of dose-
intensity corresponding to protocol doses and
schedule. These were calculated in each patient as
follows: ADI= (total dose of drugs administered)/
(body surface × weeks of treatment); RDI= (ADI ×
100)/(protocol dose-intensity); the average RDI was
calculated on a patient basis and indicated the
mean RDI of the four drugs.

Toxicity was graded according to standard WHO
criteria.19

Statistical analysis
The chi-squared test with Yates’s correction and

Fisher’s exact test were used when appropriate for
analysis of categorical data.22 Continuous variables
were expressed as mean±standard deviation and
analyzed using the Student’s t-test.22 All p values
were two-tailed and were considered statistically
significant when they reached the probability lev-
el < 0.05. Miettinen test-based confidence limits
for relative risk (RR) were calculated.19 Survival
time was calculated from the beginning of the
CIOD regimen to date of death or date of last fol-
low-up. Disease-free survival (DFS) was calculated
from the time of response until relapse, death or
date of last follow-up. Patients who died without
evidence of lymphoma were considered censored.
The Kaplan- Meier method was used to estimate
lymphoma DFS and overall survival (OS), differ-
ences in the curves being estimated by the log-
rank test.22

Results

Response to treatment
The CIOD regimen was administered on an out-

patient basis and all patients received at least three
CIOD courses (mean 4.7±0.9 courses, range 3-6).
Of the 14 patients, 13 (93%) achieved CR with a
median duration of 33 months (range: 5-79). One
patient did not respond and died from NHL in pro-
gression 6 months after diagnosis. Relapse occurred
in 3 patients at 11, 15 and 29 months from CR and

all died of lymphoma at 18, 22 and 34 months from
diagnosis, respectively. 

Of the 10 patients in continuous CR (CCR), 4 died:
three from opportunistic infections and one from
secondary acute myeloid leukemia at 10, 13, 37 and
29 months from NHL diagnosis, respectively. The
remaining 6 (43%) patients in CCR are still alive at
51, 51, 53, 64, 75 and 84 months from NHL diagno-
sis. The median survival of the 14 patients was 35.5

R. Gastaldi et al.

Figure 1. Disease-free survival (DFS) in patients achieving
complete response (13 cases) and overall survival (OS) of
14 AIDS-related non-Hodgkin’s lymphoma patients treated
with the CIOD regimen.

Table 2. Who grading of hematologic toxicity.

Parameters Total IDA dose of CIOD Regimen p
(%) 25 mg/m2 (%) 20 mg/m2 (%) value

Number of courses 66 38 28

Hemoglobin g/dL
6.5-7.9=G3 20 (30) 13 (34) 7 (25) n.s.
<6.5=G4

ANC ×103/µL
0.5-0.9=G3 6 ( 9) 4 (10) 2 ( 7) n.s.
<500=G4 49 (74) 30 (70) 19 (69) n.s.

Platelets ×103/µL 
25.0-49.9=G3 16 (24) 12 (31) 4 (14) n.s.
<25.0=G4 9 (14) 7 (18) 2 ( 7) n.s.

Abbreviations: IDA=idarubicin; ANC=absolute neutrophil count; 
n.s.= not significant. Note: the p value was calculated by two-tailed 
Fisher’s exact test; p significant < 0.05.



months (range 6-84). The DFS and OS rates were
71% and 44%, respectively at 60 months (range: 6-
84) (Figure 1). The overall mortality rate was 57%
(8/14 cases) but no deaths related to drug toxicity
were observed. No significant differences regarding
response and survival times were observed in patients
with baseline CD4 <100 cells/µL and those with >100
cells/µL (DFS: 60% vs 89%, log-rank: p = 0.900 and
OS: 60% vs 68%, log-rank: p = 0.1.00).

Out of the 14 AIDS-NHL patients, 11 received
antiretroviral therapy after chemotherapy (4
patients were treated with 2 nucleoside transcrip-
tase inhibitors, 7 received HAART) while the
remaining 3 patients were not treated because of
toxicity. At present alive patients have been on
HAART for a median time of treatment of 46
months (range 8-56).

Toxicity
Hematologic toxicity of the CIOD regimen is

reported in Table 2. In particular, grade 4 neu-
tropenia was observed in 49/66 (74%) CIOD cours-
es associated with concomitant severe thrombocy-
topenia in 9 courses. Nine of the 14 patients (64%)
received packed RBC (53 total units on 23/66 cours-
es) and 3 of them were also transfused with
platelets (36 total units on 3/66 courses). Febrile
neutropenic episodes were observed in 13/66 (31%)
CIOD courses: 8 of these episodes were FUO, 3 were
opportunistic infections and 2 Staphylococcus spp.
septicemia. AIDS-related events occurred during
chemotherapy in 5/14 (36%) patients: cytomegalo-
virus retinitis in 3 cases, cytomegalovirus retinitis
plus cryptosporidiosis plus neurotoxoplasmosis in
one case and disseminated mycobacteriosis plus
Kaposi’s sarcoma plus leishmaniosis in the last case.
The rate of these opportunistic infections was sta-
tistically higher in patients with a baseline CD4
<100 cells/µL than in those with >100 cells/µL (4/5
vs 1/9; p = 0.0229; RR 7.20, 95% CI: 1.5-34.19). The
four patients who developed cytomegalovirus
retinitis during chemotherapy had an absolute CD4
count <100 cell/µL (median: 41 cell/µL, range: 24-
99) at baseline. Extra-hematologic toxicity grade
3-4 was limited to transient alopecia grade 3 in 3
cases while a L-VEF of 45%, without any clinical
symptoms, was observed in one case.

The toxicity of the CIOD regimen according to
the idarubicin dose is reported in Table 3.

CIOD including idarubicin 20 mg/m2 was associ-
ated with significantly shorter G-CSF administra-
tion, shorter duration of neutropenia and a higher
platelet count nadir.

The mean dose intensity and RDI of each drug and
the mean ARDI of the CIOD regimen are reported in
Table 4. Compared to patients treated with idaru-
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Table 3. Toxicity of the CIOD regimen.

CIOD regimen, mean±SD (range) 

Parameters Total IDA 25 mg/m2 IDA 20 mg/m2 p

Number of courses 66 38 28

Hb g/dL, nadir 9.3±1.7 (6.5-13.7) 8.9±1.5 (6.5-12) 9.5±1.9 (7.2-13.7) .207

ANC ×103/µL, nadir 0.66±1.0 (0.01-5,0) 0.44±0.8 (0.01-4,4) 0.62±0.08 (0.01-2,6) .354

Plts ×103/µL, nadir 70±42 (7-166) 55±25 (7-145) 78±4.0 (10-166) .016

G-CSF, days 11.7±5.2 (7-27) 12.5±3.7 (7-27) 10.8±2.0 (8-17) .019

ANC <500/µL, days 3.1±2.6 (1-11) 4.1 ±2.8 (1-11) 2.4±1.4 (1-6) .008

PLTs <50×103/µL, days 11.6±11 (2-50) 12.8±12.2 (2-50) 7.5±3.4 (2-12) .102

SD: standard deviation; IDA: idarubicin; Hb: hemoglobin; ANC: absolute neutrophil count; PLTs: platelets; G-CSF:  granulocyte-colony stimulating factor Note: The p value
was calculated by the two-tailed Student’s t-test; p significant < 0.05.

Table 4. Mean dose intensity (DI), relative dose Intensity
(RDI) and average relative dose intensity (ARDI) of the CIOD
regimen according to idarubicin dosage.

CIOD regimen, mean±SD

Parameters Idarubicin 25 mg/m2 Idarubicin 20 mg/m2

DI (RDI%) DI (RDI%)
mg/m2/wk mg/m2/wk

Number of patients 8 6

Number of courses 38 28

Cyclophosphamide 212.4±36 (85) 240.43±15 (96)

Idarubicin 6.39 ±1.7 (76.5) 6.1±0.7 (94)

Vincristine 0.39±0.07 (85) 0.45±0.03 (96)

Dexamethasone 2.81±0.47 (85) 3.16±0.21 (96)

ARDI* 83.35±15.59% 95.38±7.02%

*Two tailed Student’s test: p = 0.0001.
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bicin 25mg/m2, those treated with 20 mg/m2

received a significantly higher mean ARDI of  chemo-
therapy (95.38±7 vs 83.35±15.59, p 0.0001) with a
mean idarubicin RDI >90%. Of the 14 patients
enrolled in the study, 11 completed the treatment
while 3 discontinued chemotherapy after 3 CIOD
courses because of cytomegalovirus retinitis (two
patients were being treated with CIOD including
idarubicin 25 mg/m2 and one including idarubicin
20 mg/m2).

Immunologic and virological parameters
The changes of the lymphocyte subsets during

the CIOD regimen are reported in Figure 2 and
Table 5. The mean value of the absolute peripher-

al blood lymphocytes, of CD3 and CD3CD4 cells
were statistically lower after the third CIOD course
with respect to the baseline level (p = 0.011, p =
0.036 and p = 0.001, respectively). All these para-
meters remained significantly reduced one month
after the end of chemotherapy.

The changes of the HIV.1 RNA load during the
CIOD regimen are reported in Figure 3.

A high level of plasma viral load was observed before
chemotherapy in all 10 patients tested (mean 810,819
±1,080,485 copies/mL, range 94,000-3,800,000) and
the mean HIV.1 RNA load rose significantly after the
third CIOD course (1,762,279± 1,840,434 copies/mL,
p = 0.045, Student’s t-test). In particular, a high viral
load concomitant with CD4 <100 cells/µL was
observed in 8/10 patient of whom 4 had adverse
events: opportunistic infection in three cases and no
response to chemotherapy in the other.

Discussion
The therapeutic approach to patients with

aggressive AIDS-NHL remains one of the most con-
troversial areas of medical oncology. The results
obtained with the use of the standard CHOP regi-
men in unselected AIDS-NHL are disappointing
with remission rates ranging from 36% to 56% and
median survivals between 4 and 7 months.9,11

Sparano et al.23 reported a long median survival of
about 18 months with the use of infused cyclo-
phosphamide, doxorubicin and etoposide (CDE)
plus G-CSF with or without didanosine antiretro-

R. Gastaldi et al.

Figure 2. Lymphocyte subsets in 14 AIDS-related non-
Hodgkin’s lymphoma patients treated with the CIOD regi-
men. Abbreviations: Ly= lymphocytes. Note: The first col-
umn of each parameter corresponds to evaluation before
CIOD therapy, the second after the 3rd course and the third
one month after the end of CIOD.

Figure 3. HIV.1 RNA viral blood in 10 AIDS diffuse large cell
non-Hodgkin’s lymphoma patients treated with the CIOD
regimen.

Table 5.

Cells/µL, mean ± SD p value

Parameters Pre-CIOD After 3rd CIOD At the end of CIOD
A B C A vs. B A vs. C

Lymphocytes 1,807±1,622 591±534 691±428 0.011 0.015

CD3 1,309±1,432 414±440 461±375 0.036 0.033

CD3CD4 270±244 71±80 71±92 0.001 0.002

CD3CD8 1,003±1,184 367±376 390±332 0.067 0.065

Abbreviations: SD: standard deviation. Note: the p value was calculated by the
two tailed Student’s t-test; p significant < 0.05.



viral treatment, although if a high rate of oppor-
tunistic infections (56%) was observed.23 In con-
trast, Tosi et al.24 reported an absence of AIDS-
related infections using high dose zidovudine and
methotrexate with or without G-CSF.

Intensive chemotherapy in selected AIDS-NHL
patients with a relatively well-preserved immune
function may be a useful alternative treatment.9,11

On the other hand, in a trial of selected, risk-
adjusted patients intensive chemotherapy showed
no advantage over the conventional CHOP regimen
in patients without HIV adverse prognostic fac-
tors.25 In addition, no advantage was reported26

when standard dose or low-dose methotrexate,
bleomycin, doxorubicin, cyclophosphamide, vin-
cristine and dexamethasone (m-BACOD) was uti-
lized in unselected AIDS-NHL patients.

Gisselbrecht et al.9 used a high dose of doxoru-
bicin (75 mg/m2) as part of induction chemother-
apy in AIDS-NHL.

The aim of this study, planned in 1994 in the light
of results of intensive chemotherapy in AIDS-NHL
patients9 and preliminary data in patients with DLC-
NHL without HIV infection treated with high dose
idarubicin in a CHOP-like regimen,16 was to evalu-
ate the anthracycline analogs at an equivalent dox-
orubicin dose of at least 100 mg/m2 in DLC AIDS-
NHL. Therefore the idarubicin dosage utilized in our
CIOD regimen is about 2-2.5 greater than the dose
of doxorubicin in the standard CHOP protocol, cor-
responding to 100-125 mg/m2 of doxorubicin. 

The results of the present pilot study show that
the regimen including high dose of idarubicin is
feasible in an out-patient setting without any tox-
ic death. The therapeutic efficacy of this regimen
for AIDS-DLC NHL is suggested by the high rate of
CR (93%) and high DFS (71%) and OS (44%) at 60
months; these data, to our knowledge, have not
been reported before in AIDS-NHL patients. It is
worth noting that 43% of the patients are still alive
in first response and without AIDS-related diseases
after a median time of 55.5 months. Our results
are in agreement with those reported by Gissel-
brecht et al., who obtained a high CR (63%) rate
and an OS of 50% at 24 months in patients with
baseline HIV infection characteristics similar to
those of our cases.9 Furthermore, the rates of
response observed in our study were similar to
those reported for low-intermediate risk (the main
category of risk in our patients) according to age-
adjusted IPI for patients with aggressive NHL with-
out HIV infection.21

The good results of this study could be related to
positive criteria selection: however, five patients

(36%) had a CD4 count <100 cell/µL and all had
DCL morphology, which is characteristically relat-
ed to symptomatic HIV infection.27,28

The main toxicity of the regimen used in this
study was myelosuppression which occurred in
74% of the CIOD courses and was related to the
dose of idarubicin.

As far as the effects of a high dose of idarubicin
in a CIOD regimen on immunologic function are
concerned, a significant decrease in CD3, CD3CD4
and in absolute lymphocyte count was observed
after 3 CIOD courses and at the end of chemother-
apy, similar to the results obtained in HIV-positive
and negative NHL patients reported by others.30,31

We, like others,7,23 observed an overall high fre-
quency of opportunistic infections (37%) occur-
ring during chemotherapy and 3 out of 8 patients
died in CCR of infection. These opportunistic infec-
tions seem to be strongly related to a pre-treat-
ment CD4 count <100 cell/µL. In contrast, the low
rate of non-opportunistic infections and the
absence of Pneumocystis carinii pneumonia could
be linked to the antimicrobial prophylaxis used.

It is well known that the CD4 count reflects the
degree of HIV-induced immunosuppression and is
a powerful prognostic factor for progression to
AIDS, independently of the presence or not of a
lymphoma.29 Moreover, the absolute CD4 cell count
is a more important predictor of survival than
chemotherapy dose intensity.3-7

According to results obtained, in spite of the high
rate of opportunistic infections occurring during
chemotherapy in patients with baseline CD4 <100
cell/µL, intensive chemotherapy could be adminis-
tered to these patients, and no differences in DSF
and OS rates were observed between patients with
a CD4 cell count below or above 100 cell/µL.

On the other hand, in the setting of HIV itself,
viral load is the most sensitive predictor of pro-
gression to AIDS and/or development of oppor-
tunistic infections, even within CD4 subsets, but
its role as a prognostic factor during chemothera-
py in AIDS-NHL patients is still unknown.30,32,33,35,36

In this work the high level of HIV.1 RNA load
observed at diagnosis of NHL increased signifi-
cantly after 3 CIOD courses whether or not the
patients developed AIDS-related diseases. 

Recently, preliminary results indicate that the use
of a combination of antiretroviral therapy associat-
ed with chemotherapy can prevent complications
and improves remission rate in HIV-related NHL.34–38

In the present study all patients alive at the end of
chemotherapy were treated with HAART and this
therapy could play a role in survival of these patients. 
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The results of our small pilot study suggest that
the CIOD regimen with a high dose of idarubicin is
feasible in selected AIDS DLC-NHL patients.
Patients with relatively well-preserved immune
function can be successfully treated with reason-
ably aggressive treatment. Nevertheless any new
regimen for treatment of NHL39,40 require validation
in large, prospective clinical trials, so that this ther-
apeutic approach cannot be recommended at pre-
sent in routine clinical practice. 
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Potential implications for clinical practice

Selected patients with relatively well-preserved
immune function may be treated with the pro-
posed chemotherapeutic regimen within a clin-
ical trial, but careful attention should be paid to
AIDS-related complications.

References

1. Franceschi S, Dal Maso L, La Vecchia C. Advances
in the epidemiology of HIV-associated non-Hodgk-
in’s lymphoma and other lymphoid neoplasms. Int
J Cancer 1999; 83:481-5.

2. Knowles DM, Chamulak GA, Subar M, et al. Lym-
phoid neoplasia associated with the acquired
immunodeficiency syndrome (AIDS). The New York
University Medical Center experience with 105
patients (1981-1986). Ann Intern Med 1988;
108:744-53.

3. Kaplan LD, Abrams DI, Feigal E, et al. AIDS-associ-
ated non-Hodgkin’s lymphoma in San Francisco.
JAMA 1989; 261:719-24.

4. Levine AM. Acquired immunodeficiency syndrome-
related lymphoma. Blood 1992; 80:8-20.

5. Levine AM, Sullivan-Halley J, Pike MC, et al. Human
immunodeficiency virus-related lymphoma. Prog-
nostic factors predictive of survival. Cancer 1991;
68:2466-72.

6. Grulich AE, Wan X, Law MG, et al. B-cell stimula-
tion and prolonged immune deficiency are risk fac-
tors for non-Hodgkin’s lymphoma in people with
AIDS. AIDS 2000; 14:133-40.

7. Sparano JA. Treatment of AIDS-related lymphomas.
Curr Opin Oncol 1995; 7:442-9.

8. Levine AM, Wernz JC, Kaplan L, et al. Low-dose
chemotherapy with central nervous system pro-
phylaxis and zidovudine maintenance in AIDS-
related lymphoma. A prospective multi-institution-
al trial. JAMA 1991; 266:84-8.

9. Gisselbrecht C, Oksenhendler E, Tirelli U, et al.
Human immunodeficiency virus-related lymphoma
treatment with intensive combination chemother-
apy. French-Italian Cooperative Group. Am J Med
1993; 95:188-96.

10. Vaccher E, Tirelli U, Spina M, et al. Age and serum
lactate dehydrogenase level are independent prog-
nostic factors in human immunodeficiency virus-
related non-Hodgkin’s lymphomas: a single-insti-
tute study of 96 patients. J Clin Oncol 1996;
14:2217-23.

11. Straus DJ, Huang J, Testa MA, Levine AM, Kaplan
LD. Prognostic factors in the treatment of human
immunodeficiency virus-associated non-Hodgkin’s
lymphoma: analysis of AIDS Clinical Trials Group
Protocol 142: low-dose versus standard-dose 
m-BACOD plus granulocyte-macrophage colony-
stimulating factor. National Institute of Allergy and
Infectious Diseases. J Clin Oncol 1998; 16:3601-6. 

12. Kaplan LD, Kahan JO, Crowe S, et al. Clinical and
virologic effects of recombinant human granulocyte-
macrophage colony-stimulating factor in patients
received chemotherapy for human immunodeficien-
cy virus associated non-Hodgkin’s lymphomas:
results of a randomized trial. J Clin Oncol 1991; 9:
929-40.

13. Zinzani PL, Martelli M, Magagnoli M, et al How do
patients with aggressive non-Hodgkin's lymphoma
treated with third-generation regimens (MACOP-B
and F-MACHOP) fare in the long-term?  Haemato-
logica 1999; 84:996-1001.

14. Santini G, Coser P, Congiu AM, et al. VACOP-B,
high-dose cyclophosphamide and high-dose ther-
apy with peripheral blood progenitor cell rescue for
aggressive non-Hodgkin's lymphoma with bone
marrow involvement: a study by the non-Hodgkin's
Lymphoma Co-operative Study Group. Haemato-
logica 2000; 85:160-6.

1058

haematologica vol. 86(10):october 2001

R. Gastaldi et al.



1059

haematologica vol. 86(10):october 2001

15. Bertini M, Freilone R, Botto B, et al. Idarubicin in
patients with diffuse large cell lymphomas: a ran-
domized trial comparing VACOP-B (A = doxoru-
bicin) vs VICOP-B (I = idarubicin). Haematologica
1997; 82:309-13.

16. Martelli M, Monarca B, Greco V, et al. Idarubicina
ad alte dosi in polichemioterapia (CIOD) e rhG-CSF
nel trattamento dei linfomi non Hodgkin a prognosi
sfavorevole. 34th Congress of the Italian Society of
Haematology 1993. p. 180.

17. Anonymous. National Cancer Institute sponsored
study of classifications of non-Hodgkin's lym-
phomas: summary and description of a working
formulation for clinical usage. The Non-Hodgkin's
Lymphoma Pathologic Classification Project. Can-
cer 1982; 49:2112-35.

18. Carbone PP, Kaplan HS, Musshoff K, Smithers DW,
Tubiana M. Report of the Committee on Hodgkin’s
Disease Staging Classification. Cancer Res 1971;
31:1860-1.

19. World Health Organization: WHO handbook for
reporting results of cancer treatment. Geneva,
Switzerland, World Health Organization, WHO off-
set publication 48, 1979.

20. Anonymous. Center for Disease Control. 1993
revised classification system for HIV infection and
expanded surveillance case definition for AIDS ado-
lescents and adults . Morb Mortal Wkly Rep 1992;
41:1-19.

21. Anonymous. A predictive model for aggressive non-
Hodgkin’s lymphoma. The international non-Hodgk-
in’s lymphoma prognostic factors project. N Engl J
Med 1993; 329:987-94.

22. Armitage P, Berry G. Statistical Methods in Medical
Research. 3rd Edition. Oxford: Blackwell Scientific;
1994.

23. Sparano JA, Wiernik PH, Hu X, et al. Pilot trial of
infusional cyclophosphamide, doxorubicin, and
etoposide plus didanosine and filgrastim in patients
with human immunodeficiency virus-associated
non-Hodgkin’s lymphoma. J Clin Oncol 1996; 14:
3026-35. 

24. Tosi P, Gherlinzoni F, Mazza P, et al. 3’-azido 3’-
deoxythymidine + methotrexate as a novel anti-
neoplastic combination in the treatment of human
immunodeficiency virus-related non-Hodgkin’s
lymphomas. Blood 1997; 89:419-25.

25. Giesselbrecht C, Gabarre J, Spina M, et al. Treatment
of HIV-related non-Hodgkin’s lymphoma adapted to
prognostic factors [abstract]. Proceedings of Ameri-
can Society Clinical Oncology, 35th Annual Meeting
May 15-18. Atlanta 1999; 18:16a. 

26. Kaplan LD, Straus DJ, Testa AM, et al. Low-dose com-
pared with standard-dose m-BACOD chemotherapy
for non-Hodgkin’s lymphoma associated with human
immunodeficiency virus infection. National Institute
of Allergy and Infectious Diseases AIDS Clinical Trials
Group. N Engl J Med 1997; 336:1641-8.

27. Kaplan LD, Shiramizu B, Herndier B, et al. Influence
of molecular characteristics on clinical outcome in
human immunodeficiency virus-associated non-
Hodgkin’s lymphoma: identification of a subgroup
with favorable clinical outcome. Blood 1995; 85:
1727-35.

28. Gaidano G, Pastore C, Gloghini A, et al. AIDS-relat-
ed non-Hodgkin’s lymphomas: molecolar genetics,
viral infection and cytokine deregulation. Acta
Haematol 1996; 95:193-8.

29. Yarchoan R, Venzon DJ, Pluda JM, et al. CD4 count
and the risk for death in patients infected with HIV
receiving antiretroviral therapy. Ann Intern Med
1991; 115:184-9.

30. Zanussi S, Simonelli C, D’Andrea M, et al. The
effects of antineoplastic chemotherapy on HIV dis-
ease. AIDS Res Hum Retroviruses 1996; 12:1703-
7.

31. Mackall CL. T-cell immunodeficiency following
cytotoxic antineoplastic therapy: a review. Stem
Cells 2000; 18:10-8.

32. Kersten MJ, Verduyn TJ, Reiss P, Evers LM, de Wolf
F, van Oers MH. Treatment of AIDS-related non-
Hodgkin’s lymphoma with chemotherapy (CNOP)
and r-hu-G-CSF: clinical outcome and effect on
HIV-1 viral load. Ann Oncol 1998; 9:1135-8.

33. Carpenter CC, Cooper DA, Fischl MA, et al. Anti-
retroviral therapy in adults: updated recommenda-
tions of the International AIDS Society-USA Panel.
JAMA 2000; 283:381-9.

34. Evison J, Jost J, Ledergerber B, Jost L, Strasser F,
Weber R. HIV-associated non-Hodgkin’s lymphoma:
highly active antiretroviral therapy improves remis-
sion rate of chemotherapy. AIDS 1999; 13:732-4. 

35. Thiessard F, Morlat P, Marimoutou C, et al. Prog-
nostic factors after non-Hodgkin lymphoma in
patients infected with the human immunodefi-
ciency virus: Aquitaine cohort, France, 1986-1997.
Groupe d’Epidemiologie Clinique du SIDA en
Aquitaine (GECSA). Cancer 2000; 88:1696-702.

36. Levine AM. Acquired immunodeficiency syndrome-
related lymphoma: clinical aspects. Semin Oncol
2000; 27:442-53.

37. Little RF, Yarchoan R, Wilson WH. Systemic chemo-
therapy for HIV-associated lymphoma in the era of
highly active antiretroviral therapy. Curr Opin Oncol
2000; 12:438-44.

38. Little RF, Gutierrez M, Jaffe ES, Pau A, Horne M,
Wilson W. HIV-associated non-Hodgkin lymphoma:
incidence, presentation, and prognosis. JAMA 2001;
285:1880-5.

39. Pfreundschuh M. Therapeutic strategies for aggres-
sive lymphomas. Haematologica 2000; http://www.
haematologica.it/free/eha5_edu_trumper.pdf

40. Schmitz N.  Relapsed lymphoma. Haematologica
2000; http://www.haematologica.it/free/
eha5_edu_schmitz.pdf

IDA-based regimen  for DLC AIDS-NHL patients




