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Abstract

Introduction: Management of early relapsed or refractory lymphoma [Hodgkin & non- Hodgkin Lymphoma
(HL & NHL)] is a matter of problem, especially when hematopietic stem cell support is not available. The aim
of this study was to evaluate effectiveness of IEV Regimen (Ifosfamide, Epirubicin, VP16), in lymphoma
patients who are not candidate for stem cell transplantation. Because the majority of our patients are
nonadequate for stem cell transplantation (refuse of this modality and economic problem). This reason leads to
use of more effective treatment. This trial approved with ethic committee of medical university.

Patients and Methods: Twenty four patients (16 male and 8 female) with early relapsed i.e. before 6 months of
primary therapy (N= 21) or refractory lymphoma (N= 3) were entered. Of 24 patients 18 were diagnosed as
NHL and 6 as HL. 10 cases were in stage II, 12 cases in stage III and 2 cases in stage IV. In an inpatient setting
all of the patients received 3- 4 consecutive cycles of IEV (Ifosfamide, Epirubicin, VP16) and MESNA
equal to Ifosfamide for uroprotection. Cycles were repeated every 21 days, for a total of three courses.

Results: The overall response rate was 92% (50% complete response and 42% partial response). Complete
response were observed in 8 with NHL and 4 with HL and partial response in 9 with NHL and 1 with HL
respectively. There was no response in 8% (1 patient with NHL and another with HL). Toxicities were: grade 1
neutropenia (10%) and 4 (40%), grade 1 thrombocytopenia (20%), grade 2 anemia (40%) nausea (100%), fever
in 80%, neutropenic fever in 30%, pneumonia in 20%, of patients, but the majority of patients improved over
treatment. One case died from progressive disease and co infection with no response to antibiotic therapy. The
major cause of drug toxicity was Ifosfamide (high dose usage and 3 days continuous IV infusion). Tolerance to
the regimen was good.

Conclusions: Our results revealed the efficacy of the IEV regimen as salvage therapy in primary refractory and
early relapsed NHL & HL without stem cell support.
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standard therapy such as chemotherapy or
radiotherapy is not an appropriate and satisfactory

Introduction

The therapeutic approach of early relapsed and
refractory non-Hodgkin's lymphoma (NHL) and
Hodgkin lymphoma (HL) is a major challenge in
the medicine. Although Hodgkin and Non Hodgkin
Lymphoma (HL & NHL) are curable in all
stages,(1, 2) but the treatment of refractory and
early relapse lymphoma with conventional and
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treatment.(3, 4) In these situations choice of
treatment is high dose chemotherapy and stem cell
transplantation.(5,6) In majority of studies the use
of IEV regimen was combined with hematopoietic
stem cell transplantation.(7, 8, 9) Other salvage
regimen in early relapse/refractory NHL/HL were:
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DHAP: Dexamethason, Cytozar, Cisplatin with
maximum response and prolong duration in 12 % of
patients,(10) and ESHAP: Etoposide, Solu-medrol,
Cytarabine, Cisplatin with 2 years disease free
survival in 15%.(11) Both protocols (DHAP,
ESHAP) were associated with lower response rate
and durable remission and high treatment related
toxicity.(10, 11)

Patients with usage of IEV regimen without stem
cell transplantation less likely to experienced long
term survival and usage of stem cell support is
mandatory to achieved long term survival or
cure,(12) but the majority of patients are not
suitable for stem cell transplantation (refuse of this
modality, high cost and of course availability only
in tertiary centers). The aim of this study was to
evaluate therapeutic effectiveness of IEV Regimen
(Ifosfamide, Epirubicin, VP16), when
hematopoietic stem cell transplantation is not
possible.

Patients and methods

24 patients (16 male and 8 female) with early
relapsed or refractory NHL/HL entered in this
prospective study. All patients received standard
regimen for HL and NHL in early treatment
protocol: (CHOP for NHL cytoxan 600 mg/m?,
Adriamycin 45mg/m?, prednisolone 100 mg/day 1-
-5, Vincristin 1.4mg/m?*/cycle for 6 cycles) and
ABVD for HL: (Adrimycin 25mg/m’, Vinblastin 6
mg/m’, Dacarbazine 375mg/m”, Bleomycin 10
mg/m*/cycle for 12 cycles). Complete physical
examination was done and all of slides reviewed to
confirm initial diagnosis. The patients with
Karnofsky status >70 were entered of them 18 cases
were NHL and 6 cases HL. 10 cases were stage I,
12 cases were stage III and 2 were stage V. The
age distribution was: 22-64 and mean age was 38
years.

Restaging was done according to Ann Arbor
staging system. Chest X- Ray, abdominal and
pelvic CT scan, bone marrow aspiration and biopsy
were requested. Laboratory profile requested
including Liver function tests, Kidney function test
(every rising in BUN/Creatinine or -electrolyte
imbalance due to renal dysfunction), any Cardiac
abnormality determined with ECG,
Echocardiography and cardiac consultation.

All patients admitted in Hematology Oncolgy ward
and in isolated room. Patients received 3- 4
consecutive cycles of IEV (epirubicine 100
mg/m?/day, only day 1, Ifosfamide 2,000 mg/m?/d
continuous IV infusion for 3 days, and etoposide
150 mg/m?*/day for 3 days, days 1- 3 each cycle)
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and equal dose of Ifosfamide, all patients received
MESNA 2,000 mg/m*/day continuous IV infusion
for 3 days for uroprotection. Courses were repeated
every 21 days, with a target total of three courses.

At the end of treatment, toxicities were evaluated
by physical examination and appropriate laboratory
tests and recorded. If the patients had Neutropenia
<500, the GCSF was begin and continued until the
rising of Neutrophil to more than 1000.

All of the patients evaluated with physical
examination and appropriate laboratory
investigation prior to every cycles of treatment and
during follow up.

Definition of response:

Complete response (CR): No evidence of disease
(clinical and paraclinic).

Partial response (PR): >50% decreased in primary
disease.

No response (NR): Not evidence of response to this
protocol.

Results

In this single center study (south east of Iran), the
24 patients with NHL/HL were entered and
received this protocol. The male to female ratio was
2:1. The stage of disease was in 10 cases stage Il
and in 12 cases stage Il and in 2 cases was stage
IV. The median duration of follow up was 23
months (6-48). The overall response rate was 92%
(CR+PR) with 52% complete response (8 cases
were NHL and 4 cases HL) and 40% partial
response (8 cases NHL and 1 case HL). Only 8%
showed no response (1 case NHL and other case
was HL).

18 cases NHL and 6 cases were HL, 2 cases
received autologous stem cell transplantation but
others received salvage chemotherapy alone. 21
patients had early relapse and 3 had primarily
refractory disease. 2 cases of these refractory
diseases candidate for stem cell transplantation.
One case was 28 years male with refractory HL and
received first stem cell transplantation after the
second relapse due to standard therapy. And 1 year
later to stem cell cell transplantation, the primary
disease recure and candidate for IEV regimen. He
had 18 months remission and then, experienced
relapse and candidate for second stem cell
transplantation but rejected for this modality with
stem cell center. This patient retreated with IEV
regimen and remains in remission up to 28 months.
The other patient that received autologous stem cell
transplantation  with  partial remission, was
refractory NHL and died after 6 months of stem cell
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Table- 1. Characteristic of patients and response to treatment.

Response to treatment
Variable status No response Partial response Complete respons
No % No % No %

Sex Female 1 4155 3 12.5 % 4 16.6 %
Male 0 0% 8 333 % 8 33.3 %

<60 0 0% 7 29 % 8 333 %

Age >60 1 4.15 % 5 20.8 % 3 12.5 %

+ 1 4.15 % 7 29 % 6 25 %

B symtoms i 0 0% 7 29 % 3 12.5%
LDH >Normal 1 4.15 % 12 50 % 8 33.3 %
<Normal 0 0% 0 0% 3 12.5 %

<90 1 4.15 % 3 12.5 % 5 20.8 %

Karnofsky p. >90 0 0% 9 375 % 6 25 %
+ 1 4.15 % 0 0% 3 12.5 %

Bulky D. - 0 0% 12 50 % 8 333 %

+ 1 4.15 % 0 0% 2 8.8 %

Extranodal i 0 0% 12 50 % 9 375 %

Dis. state Refractory 1 4.15% 2 8.3 % 0 0%
Relapse 0 0% 11 45.8 % 10 41.25 %

Stage 11 0 0% 6 25 % 4 16.6 %

Stage before Stage 111 0 0% 8 333 % 4 16.6 %
Stage IV 1 4.15 % 0 0% 1 4.15 %

transplantation in  feature of  progressive In these studies the treatment related toxicities with

disease.(Table- 1)

The most common treatment related toxicity was
transient fever that observed in 18 cases. The major
cause of drug toxicity was Ifosfamide (high dose
usage and 3 days continuous IV infusion) which
reported in separated papers.(13, 14) Other
toxicities were:

grade 1 neutropenia (10%) and 4 (40%), grade 1
thrombocytopenia (20%), grade 1 anemia (40%),
nausea (100%), fever in 80%, neutropenic fever in
30%, pneumonia in 2 cases, but the majority of
patients improved with appropriate treatment. One
case died from progressive disease and co infection
with no response to antibiotic therapy. Tolerance to
the regimen was good. The probabilities of overall
survival, and the disease-free survival at the end of
study were 80%, with median duration 23 months
Patients with grade 4 neutropenia need
administration of G-CSF. Decrease in Platelet count
was 15-17%.

Decrease in level of hemoglobin was observed in
40% of cases, but majority was grade I and didn’t
need to erythrocyte transfusion. Three cases had
urinary tract infection that resolved with antibiotic
therapy. Pneumonia was observed in 2 cases that
treated with conventional therapy.

The pulmonary (except for infection), renal, cardiac
and hepatic dysfunction due to the treatment were
not observed. Renal and neuropsychiatric
manifestation of drug toxicity (Ifosfamide) were
reported separately.(13, 14)
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IEV regimen were minimal and predictable.

Discussion

The salvage chemotherapeutic agents were more
effective than standard regimen (CHOP/ABVD) in
the treatment of early relapsed NHL/HL. One of the
most effective regimen was usage of Ifosfamide and
Etoposide. The response rate with these regimen
was 35-75% and this parameter in CHOP regimen
in early relapsed and refractory Lymphoma
(NHL/HL) was less than 10%.(12)

The evaluation of IEV regimen in early relapsed
and refractory Lymphoma reported in 2001 year in
UK. The response rate in this study was 45 %.(12)
Although, when we evaluated all literature about
the efficacy of IEV regimen without stem cell
support in patients with early relapsed/refractory
lymphoma near to all of them were with stem cell
support. One study with IEV regimen without stem
cell support (in 17 cases of 65) revealed the
minimal duration and maximum response duration
was 14 months (2- 14) but in our study the result
was very vary to this report.(7, 8, 9)

2 of these studies reported in 2007 with Mark J.
Bishton and his workers,(17) and in 2008 with C.P.
Fox and his workers,(12) that used stem cell
support after the usage of IEV regimen. In these
studies, the over all response rate were 80.4% and
83%respectively.

In other study with Pier Luigi Zinzani in 2002: All
patients treated with IEV regimen and then received
stem cell transplantation (Except 17 cases that non-
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suitable for stem cell transplantation, but the
maximum duration time of response was very little
14 months (2- 14). In the end of treatment the over
all response rate was 77% and 32% had complete
response. This study revealed the efficacy and cost
and toxicity of IEV regimen were acceptable and
very limited.(8, 9)

These studies (above) revealed that the IEV
regimen was more effective than others regimen.
The response rate was 77 % and complete response
and partial response was 32% and 45%
respectively, and in the study of Choi,(11) all of
patient had benefit of this treatment and 1/3 of
patients had complete response.

In the study that was done in 2000 year the response
rate to IEV regimen was 100% (complete response
30% and partial response 70%) respectively.(18) In
this study stem cell support used.

But in our study: The usage of IEV regimen was
effective and over all response rate (complete &
partial response) was very good with long time
duration and was more than other studies especially
in non hematopoitic stem cell support situation.
Treatment related toxicities and drug toxicities were
acceptable and only one case had significant
toxicity with major problem.

Conclusion

This study revealed, the usage of IEV regimen was
effective therapeutic approach without stem cell
support and we could use in a setting of early
relapse/refractory lymphoma that we didn’t have
stem cell support.
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