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BACKGROUND. There is very little experience reported in the literature on the treat-
ment of patients with relapsed or resistant human immunodeficiency virus-related
non-Hodgkin’s lymphoma (HIV-NHL). We performed a prospective study to evalu-
ate the feasibility and activity of a second-line chemaotherapy regimen consisting
of etoposide, mitoxantrone, and prednimustine (VMP) in this setting.

METHODS. Twenty-one patients were consecutively treated. Thirteen patients were
resistant to primary chemotherapy and 8 patients had relapsed after their first
complete remission (CR). Etoposide and prednimustine were both given orally at
doses of 80 mg/m” daily for 5 days, and mitoxantrone was given intravenously at
a dose of 10 mg/m* on Day 1; the cycles were repeated every 3 weeks.

RESULTS. Nineteen of 21 patients were evaluable for response. The median number
of cycles administered was 2 (range, 1-5). A CR occurred in 5 of 19 patients (26%;
exact 95% confidence interval; 9-51%). Four of these CRs were observed in the 7
evaluable relapsed patients. Of 45 cycles evaluable for toxicity, severe neutrapenia
(< 500/ulL) occurred in 19 (42%) cycles and severe thrombocytopenia (< 25,000/
4L} in 6 (13%) cycles. One toxic death occurred due to sepsis during neutropenia.
The overall median survival was 2 months (range, < 1-13 months); the median
survival time for the 5 patients with CR (13 months; range, 6-13 months) was
statistically significantly longer than that observed in patients without CR (2
months; range, < 1-7 months).

CONCLUSIONS. Although the overall prognosis of patients with resistant or relapsed
HIV-NHL is very poor, palliative therapy with VMP can be effective and relatively
safe in the latter group. Prolonged survival has been observed in some patients
who had relapsed after initial chemotherapy. Cancer 1996; 77:2127-31.
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Although the overall prognosis for patients with human immunodefi-
ciency virus-related non-Hodgkin's lymphoma (HIV-NHL) is poor, a
subgroup of patients with HIV-NHL, i.e., those with favorable prognostic
factors such as good performance status (PS) and immunologic function,
can obtain a high complete remission (CR) rate, either with low dose' or
standard dose chemotherapy.” Despite these relatively high CR rates, a
review of the literature indicates 35-55% of these patients ultimately die
from the progression of their HIV-NHL.'™® In our experience of 105 pa-
tients with HIV-NHL at the Centro di Riferimento Oncologico in Aviano,
Italy, 49% of patients did not achieve a CR, and 24% of patients who



2128 CANCER May 15, 1996 / Volume 77 / Number 10

obtained a CR after first-line chemotherapy ultimately
relapsed. The median survival was 7 months and resistant
or relapsed NHL was the primary cause of death in 44%
of the patients. There is no consensus on the optimal
approach to patients with HIV-NHL who fail first-line
therapy; many physicians favor no chemotherapy at all,
whereas others suggest palliative chemotherapy in se-
lected patients. Moreover, there is very little experience
reported in the literature on the feasibility and activity
of second-line treatments in patients with relapsed or
resistant HIV-NHL.*"*! Based on these considerations, we
performed a prospective study using a second-line com-
bination chemotherapeutic regimen in this setting. This
regimen was comprised of etoposide, mitoxantrone, and
prednimustine, an ester of chlorambucil (47%) and pre-
dnisolone (53%). Etoposide, mitoxantrone, and predni-
mustine (VMP) is a regimen specifically devised and
safely used at our institution in elderly (>70 years of age)
patients with unfavorable NHL," i.e., patients at high risk
of chemotherapeutic side effects. VMP is actually com-
posed of proven effective and relatively safe single agents
and it is part of two active and safe regimens presently
available for malignant lymphoma.'*'*

PATIENTS AND METHODS

Twenty-one patients with resistant (13 patients) or re-
lapsed (8 patients) HIV-NHL were treated from April 1992
and February 1995 at 5 different centers participating in
the GICAT (Gruppo Italiano Cooperativo AIDS & Tumori,
Italian Cooperative Group on AIDS and Tumors) activi-
ties. Resistant NHL was defined as progression or failure
to obtain a CR with first-line chemotherapy, whereas re-
lapsed NHL was defined as progression after CR of at
least 1-month duration from the end of first-line chemo-
therapy. All patients were evaluated for extent of NHL
before administration of VMP by physical examination,
complete blood cell count, blood chemistry, chest radio-
graphs, computerized tomography of the abdomen and
brain, bone marrow aspirate and biopsy, and lumbar
puncture for cerebrospinal fluid cytology.

Complete evaluation of all previously identified sites
of disease was made to define response. No patients had
evidence of active opportunistic infections. Only patients
who received no more than one prior regimen of chemo-
therapy before VMP institution were eligible for this
study. Informed consent was required from all patients
before the start of therapy.

Etoposide and prednimustine were both given orally
at doses of 80 mg/m® daily for 5 days, and mitoxantrone
was given intravenously (i.v.) at a dose of 10 mg/m® on
Day 1; all drug doses were repeated every 3 weeks. Che-
motherapy was administered on an outpatient basis.
When bone marrow toxicity was present, VMP was de-
layed on a weekly basis until bone marrow recovery.

Therapy was repeated until the achievement of CR, dis-
ease progression, or toxicity. When CR was first docu-
mented, patients received two more cycles of chemother-
apy. Granulocyte-colony stimulating factor (G-CSF) was
given subcutaneously at a dose of 5 ug/kg/day beginning
on Day 6 at the discretion of the treating physician to
patients experiencing severe granulocytopenia, i.e.,
Grade 4 granulocytopenia in the previous cycle. Patients
could receive any antiretroviral therapy that their physi-
cians thought to be appropriate. All patients received
Preumocystis carinii pneumonia prophylaxis (160 mg tri-
methoprim/800 mg sulfamethoxazole once daily). Assess-
ment of toxicity was performed according to the World
Health Organization (WHO) criteria.'® The criteria for re-
sponse evaluation were as follows: CR was defined as the
absence of all signs and symptoms of the disease for at
least 1 month; PR as a reduction of more than 50% of
all the measurable lesions for at least 1 month; and no
response (NR) as less than a PR or increase in the area
of the measurable disease or development of new lesions.
Patients were evaluable for toxicity after 1 day of therapy,
and evaluable for response after at least one cycle of ther-
apy. Response duration was computed from the date of
maximal response to the date of documented disease re-
currence or progression. Survival was calculated from the
day of the start of VMP treatment to death or to the last
patient contact. Survival curves were estimated by the
Kaplan-Meyer method.'® Comparison of survival curves
was performed using the log rank test."”

RESULTS
The clinical characteristics of the patients are listed in
Table 1. The median PS according to the Eastern Cooper-
ative Oncology Group (ECOG) was 2 (range, 0 to 3). Ap-
proximately one-half of the patients were former intrave-
nous drug users, reflecting the epidemiology of HIV infec-
tion in Italy. All patients had either intermediate grade
(24%) or high grade (76%) histology. The prior chemo-
therapy regimens that these patients received are listed
in Table 1. All but one patient received chemotherapy
regimens including doxorubicin or other antracyclines.
The overall absolute CD4+ cell median count at the start
of VMP treatment was 60/mm® (range, 3 to 538/mm?).
Interestingly, the CD4+ cell median count in patients
with resistant NHL was 13/mm® (range, 3 to 538/ mm?);
whereas the median count in patients with relapsed NHL
was 108/mm® (range, 25 to 251/mm?). As far as the re-
sponse to first-line chemotherapy is concerned, the me-
dian duration of the 8 CRs was 8 months (range, 6 to 56
months) whereas the 3 PRs had a duration of 2, 3, and 9
months, respectively.

Of the 21 patients who entered the study, 2 were
not assessable for response: 1 due to early death of an
unknown cause and 1 due to toxic death after the first



TABLE 1

Characteristics of Patients (no, = 21)
Characteristic: No. (%)
Median age, yr. (range): 33 (24-35)
Sex
Male 16 (76)
Female 5(24)
Risk
VDU 11 (52)
Homosexual 5 (24)
Heterosexual 5124)
ECOG performance status
0 1 (5)
1 6 (29)
2 8 (38)
3 6 (29)
Histology (WF)
Diffuse, large zell (G) 31{24)
Large cell, immunoblastic (H) 8(38)
Small noncleaved cell (]) 6 (25)
Miscellaneous 29
First-line therapy
CHOP q
LD-CHOP 2
CHVmP-VB 5
LD-CHVmP-VB 2
ACVBP 6
VCR-PDN 1
CIOD 1
Response to first-line therapy
Complete remission 8 (38)
Partial remission 3(14)
No response 10 (48)

IVDU; intravenous drug users; WF: working formulation; CHOP: cyclophosphamide, doxorubicin, vin-
cristin, and prednisone; LD ZHOP: low dose (50% reduced dose of cyclophosphamide and doxorubi-
cin;-CHOP; CHVmP-VB: cyclophosphamide, doxorubicin, teniposide, prednisone-vincristine, bleomy-
cin; LD-CHVmP-VB: low dose {50% reduced dose of cyclophosphamide and doxorubicin)-CHVmP-VB;
ACVBP: doxorubicir, cyclophosphamide, vinblastine, bieomycin, ard predniscre; VCR-PDN: vincris-
tine-prednisone; CIOD: cyclophosphamide, idarubicin, vincristine, prednisone. ECOG: Eastern Coaper-
ative Oncology Group;

cycle. The median number of cycles actually adminis-
tered was 2 (range, 1 to 5 cycles). Although it was permit-
ted, no patients received antiretroviral therapy during
treatment with VMP. One patient received 3 cycles of
chemotherapy at 75% of the planned dose, due to a per-
sistent thrombocytopenia. One-week delays in chemo-
therapy cycles occurred six times in three patients. CR
occurred in 5 of 19 patients (26%; exact 95% confidence
interval, 9-51%). Only 1 CR, of 6 months’ duration, oc-
curred in 12 evaluable patients with resistant NHL,
whereas 4 CRs of 5, 6, 7+, and 12+ months duration,
respectively, occurred in 7 evaluable patients with re-
lapsed NHL. We observed only two PRs: one in the re-
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lapsed patient group and one in the resistant patient
group. Ten of 12 patients with NR belonged to the resis-
tant group. Two patients, belonging to the group with
resistant NHI, had central nervous system lymphoma-
tous involvement at the start of VMP treatment. In partic-
ular, they had secondary meningeal localization. Both pa-
tients received intrathecal therapy with cytosine arabino-
side (50 mg twice weekly) during treatment with the VMP
regimen. They did poorly and died of progressive menin-
geal and systemic disease. The toxic effects of VMP con-
sisted predominantly of myelosuppression. Of 45 cycles
evaluable for toxicity, severe neutropenia (< 500/uL; oc-
curred in 19 (42%) cycles. Twelve patients actually re-
ceived G-CSF for secondary prophylaxis. Severe thrombo-
cytopenia (< 25,000/ uL) occurred in 6 (13%) cycles, with
a toxic death due to sepsis in the setting of a severe neu-
tropenia observed in a patient with resistant NHL during
the first cycle. Only 3 of 21 (14%) treated patients required
hospitalization due to febrile neutropenia. In two of these
patients, a culture-confirmed bacterial infection diagno-
sis was made, but it was not the cause of VMP discontinu-
ation. No patient developed major opportunistic infec-
tions during chemotherapy or in the month after comple-
tion of therapy. Most patients experienced hair loss,
whereas nausea and vomiting were infrequent and mild.
We did not observe cardiac toxicity. Overall median sur-
vival was 2 months (range, < 1-13 months). Median sur-
vival for the 14 patients who did not have a CR was 2
months, whereas that of the 5 patients with CR was 13
months. Although the number of patients was small
enough to require cautious interpretation, there was a
statistically significant difference (P = 0.004) in survival
rates when the curves of patients with CR and those with-
out CR were compared. The median survival in 8 patients
with relapsed NHL (7 months, range, < 1-13 months)
was statistically significantly longer than that in 13 pa-
tients with resistant NHL (2 months, range < 1-6
months) (P = 0.007).

Seventeen of 21 (81%) patients died with persistance
of their NHL. Of the four surviving patients, three are
without evidence of disease.

DISCUSSION

The overall median survival of patients who fail first-line
chemotherapy for HIV-NHLI. ranges from 2 to 5 months,
depending on the initial prognostic factors.'® In patients
with relapsed or resistant HIV-NHL, there are only three
Phase I-II studies with single agents and no data on com-
bination chemotherapy regimens reported in the litera-
ture. In a Phase I dose escalation study, Kahn et al®
treated nine patients with relapsed HIV-NHL with 2-
chlorodeoxyadenosine, with only two PRs achieved,
whereas Tulpule et al.'® treated nine patients with refrac-
tory HIV-NHL with anti-B4 (CD19) monoclonal antibody
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conjugated with ricin, which resulted in only one CR and
one PR. Interestingly, the median survival from the start
of this therapy was 6.6 months. Most recently, Levine
et al."' employed mitoguazone in 31 heavily pretreated
patients with relapsed or refractory HIV-NHL with 2 CRs
and 5 PRs observed, making mitoguazone an interesting
drug for the treatment of NHL.

In our study, it appears that patients with progression
of their lymphoma after successful first-line therapy (i.e.,
relapsed patients) are able to obtain a second CR in the
majority of cases with the VMP regimen. In fact, of 7
evaluable relapsed patients, 4 obtained a second CR last-
ing for a median time of 5 months, and one of these
patients survived for 13 months. It is possible that the
use of the same chemotherapy regimens employed in the
first-line setting could have resulted in outcomes similar
to those obtained with the VMP regimen. Other etopo-
side-based regimens have been studied in the front-line
treatment of patients with HIV-NHL.'"*"?® In particular,
Sparano et al.?® reported encouraging results with the in-
fusional cyclophosphamide, doxorubicin, and etoposide
regimen. However, the VMP regimen was chosen because
it contained drugs not present in the first-line therapies.

The overall survival of relapsed patients, 7 months,
is statistically significantly longer than the survival of pa-
tients with resistant HIV-NHL (i.e., 2 months). The latter
group is in fact a very unfavorable group of patients in
whom only experimental approaches should be tested.?*
As in the general population with NHL, second-line che-
motherapy is usually associated with severe bone marrow
toxicity. This was also true in our patients with resistant or
relapsed HIV-NHL, but only one toxic death was observed
due to sepsis in the setting of neutropenia. However, G-
CSF was not systematically given as a prophylaxis for
neutropenia. The advantage of the VMP regimen is that
it is feasible to administer on an outpatient basis, a very
important aspect to be considered in this setting, because
it is less expensive and usually better tolerated.

In conclusion, although the overall prognosis of pa-
tients with resistant and relapsed HIV-NHL is very poor,
an effective palliative approach with a combination of
etoposide, mitoxantrone, and prednimustine can be of-
fered in these situations. This regimen has an acceptable
toxicity profile. Modifications can be made to decrease
myelosuppression, such as reducing doses of VMP or ad-
ministering G-CSF to all patients after each cycle to has-
ten recovery from neutropenia. In our study, in patients
who relapsed after first-line chemotherapy, the majority
achieved a second CR, with some patients surviving for
several months.

REFERENCES
1. Levine AM, Wernz JC, Kaplan L, Rodman N, Cohen P, Met-
roka K, et al. Low dose chemotherapy with central nervous

10.

11.

12.

13.

14.

15.

16.

17.

system prophylaxis and zidovudine maintenance in AIDS-
related lymphoma. JAMA 1991;266:84-8.

Gisselbrecht C, Oksenhendler E, Tirelli U, Lepage E, Gabarre
], Farcet JP, et al. Human immunodeficiency virus-related
lymphoma treatment with intensive combination chemo-
therapy. Am J Med 1993;68:842-52.

Tirelli U, Errante D, Vaccher E, Serraino D, Carbone A. Long
survival in patients with acquired immune deficiency syn-
drome-related primary central nervous system lymphoma.
Cancer 1994;74:1990-1.

Lowenthal D, Straus D, Campbell SW, Gold JWM, Clarkson
BD, Koziner B. AIDS-related lymphoid neoplasia. The Me-
morial Hospital experience. Cancer 1988;61:2325-37.
Knowles DM, Chamulak G, Subar M, Burke ]S, Dugan M,
Wernz J, et al. Lymphoid neoplasia associated with the ac-
quired immunodeficiency syndrome (AIDS). Ann Intern Med
1988;108:744-53.

Bermudez M, Grant K, Rodvien R, Mendes F. Non-Hodgkin's
lymphoma in a population with or at risk for acquired im-
munodeficiency syndrome: indications for intensive chemo-
therapy. Am J Med 1989;86:71-6.

Kaplan LD, Abrams DI, Feigal E, McGrath M, Khan ], Neville
P, et al. AIDS-associated non-Hodgkin's lymphoma in San
Francisco. JAMA 1989;261:719-24.

Tirelli U, Errante D, Oksenhendler E, Spina M, Vaccher E,
Serraino D, et al. Prospective study with combined low-dose
chemotherapy and zidovudine in 37 patients with poor-
prognosis AIDS-related non-Hodgkin's lymphoma. Ann On-
col 1992;3:843-7.

Kahn J, Kaplan L, Northfelt D, Piro L, Beutler E, Carson D,
et al. 2-Chlorodeoxyadenosine (2-CDA) for AIDS-associated
non-Hodgkin’s lymphoma (NHL). A phase 1 study. Proc Am
Soc Clin Oncol {abstract 12]. 1991;10:34.

Tulpule A, Anderson LJJ, Levine AM, Espina B, Esplin J,
Boswell W, et al. Anti-B4 (CD19) monoclonal antibody,
conjugated with ricin (B4-blocked ricin: B4BR) in refrac-
tory AIDS-lymphoma [abstract 10] Proc Am Soc Clin Oncol
1994;13:52.

Levine AM, Weiss G, Tulpule A, Kaplan L, Giles F, Luskey BD,
et al. Multicenter phase I study of mitoguazone (MGBG) in
relapsed or refractory AIDS-lymphoma [abstract 821]. Proc
Am Soc Clin Oncol 1995;14:288.

Tirelli U, Zagonel V, Errante D, Serraino D, Talamini R, De
Cicco M, et al. A prospective study of a new combination
chemotherapy regimen in patients older than 70 years with
unfavourable non-Hodgkin's lymphoma. J Clin Oncol
1992;10:228-36.

Santoro A, Viviani S, Valagussa P, Bonfante V, Bonadonna
G. CCNU, etoposide, and prednimustine (CEP) in refractory
Hodgkin’s disease. Semin Oncol 1986;13(Suppl):23-6.
Landys K, Ridell B. Novantrone in combination with sterecyt
in the treatment of unfavourable non-Hodgkin’s lymphoma
[abstract 9.43]. Proceedings of the Fifth NCI-EORTC Sympo-
sium on New Drugs in Cancer Therapy, Amsterdam, Hol-
land, October 22-24, 1986:22.

Miller AB, Hoogstraten B, Staquet M, Winkler A. Reporting
results of cancer treatment. Cancer 1981;47:207-14.
Kaplan EL, Meier P. Nonparametric estimation from incom-
plete observations. ] Am Stat Assoc 1958;53:457-81.
Mantel M. Evaluation of survival data and two new rank
order statistics arising in its consideration. Cancer Chemo-
ther Rep 1966;50:163-70.



18.

19.

20.

Sawka CA, Shepherd FA, Brandwein J, Burkes RL, Sutton
DM, Warner E. Treatment of AIDS-related non-Hodgkin’s
lymphoma with a twelve week chemotherapy program. Leuk
Lymphoma 1992;8:213-20.

Remick SC, McSharry JJ, Wolf BC, Blanchard CG, Eastman
AY, Wagner H, et al. Novel oral combination chemotherapy
in the treatment of intermediate-grade and high-grade
AIDS-related Hodgkin's lymphoma. J Clin Oncol 1993;11:
1691-702.

Sparano JA, Wiemnik PH, Strack M, Leaf A, Becker N, Valen-

21,

Second-Line Chemotherapy in HIV-NHL/Tirelll et al. 2131

tine ES. Infusional cyclophosphamide, doxorubicin, and eto-
poside in human immunodeficiency virus- and human T-
cell leukemia virus type I-related non-Hodgkin's lymphoma:
a highly active regimen. Blood 1993;10:2810-5.

Demidem A, Broquet C, Mencia-Huerta JM, Salahuddin SZ,
Lam T, Khan RS, et al. Sensitivity of drug resistant B cell
lines from AIDS-related non-Hodgkin’s lymphoma to newly
synthesized podophyllotoxin derivatives and aza-alkyllyso-
phospholipids: an enhanced sensitization by pretreatment
with interferon gamma. Int J Oncol 1994;4:1203-9.





