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ABSTRACT

Platinum- or ifosfamide-based salvage therapies such as DHAP, ICE and ESHAP are frequently used regimens in relapsed/refractory
lymphomas. The most important adverse effect of salvage therapies is hematologic toxicity. The aim of this study to compare the he-
matologic and non-hematological toxicity profiles of two different platinum-based salvage chemotherapy regimens used in relapsed/
refractory lymphoma. We evaluated 51 patients with HL and NHL who were treated with DHAP and ESHAP regimens (n= 18 for
DHAP and n= 33 for ESHAP) between January 2000 and July 2010. These patients had received a total of 153 cycles (62 DHAP
and 91 ESHAP). Data were retrospectively collected from patients’ chart records and electronic patient inventory. Receiving DHAP
regimen was found to be an independent risk factor for renal toxicity (Odds ratio [OR]= 23.6, p= 0.03) and independent predictor of
platelet transfusion requirement (OR: 7.55, p= 0.03). Overall response was significantly higher in DHAP group (86.7% vs 48.3%, p=
0.03) but there was no significant difference between two groups in terms of median survival. DHAP regimen is associated with higher
response rates but has no survival advantage. Although the hematologic and non-hematologic toxicity profiles were similar, increased
risk for renal toxicity and platelet transfusion requirement should be considered for patients planned to receive DHAP regimen.
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OZET
Relaps/Refrakter Lenfomali Olgularda ESHAP ve DHAP Kurtarma Rejimlerinin Toksisite Acisindan Retrospektif Analizi

Gunumuzde relaps/refrakter lenfomali olgularda sik kullanilan kurtarma kemoterapi rejimleri arasinda ESHAP, ICE, DHAP gibi platin
temelli ve ifosfamid temelli rejimler yer aimaktadir. Kurtarma rejimlerinin en dnemli yan etkileri hematolojik toksisiteleridir. Relaps/refrak-
ter lenfomall olgularda sik kullanilan farkli iki platin temelli kemoterapi rejimini hematolojik ve hematolojik olmayan toksisiteler agisindan
incelemek amaclanmistir. Ocak 2000 ile Temmuz 2010 tarihleri arasinda HL ve NHL tanisi ile kurtarma kemoterapisi olarak DHAP ve
ESHAP uygulanan 51 hasta (33 ESHAP, 18 DHAP) degerlendirildi. Bu hastalara toplam 153 siklus (91 siklus ESHAP, 62 siklus DHAP)
kurtarma kemoterapisi uygulandi. Hematoloji Bilim Dall kayitlar, hastane arsivi ve elektronik hasta dosya sistemi kullanilarak retrospek-
tif inceleme yapildi. DHAP uygulanmis olmak renal toksisite gelisimi (OR= 23.6, p= 0.03) ve trombosit transflizyonu gereksinimi (OR:
7.55, p= 0.03) acisindan bagmsiz bir risk faktért saptandi. Genel yanit orani DHAP grubunda anlamli olarak daha ytksek iken (%86.7
ve %48.3, p= 0.03) ortanca sagkalm acisindan iki grup arasinda anlamli bir fark saptanmadi. DHAP rejiminde yanit oranlar yUksek
olmasina ragmen sagkalm avantajinin olmadigi gézlenmistir. Hematolojik ve hematolojik olmayan toksisite profili benzer olmasina
ragmen Ozellikle trombosit transflzyonu gereksinimi ve potansiyel renal toksisite DHAP uygulanmasi planlanan hastalarda g6z éntinde
bulundurulmalidr.

Anahtar Kelimeler: Lenfoma, Kurtarma kemoterapi, Toksisite
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INTRODUCTION

Despite recent advances in lymphoma therapy, 20
to 30% of patients with lymphoma need salvage
chemotherapy (SC) for refractory/relapsed disease.
With conventional treatment modalities, most pa-
tients who fail to respond to front-line therapy or
who relapse from complete response (CR) still car-
ry an unfavorable prognosis.'? Patients who relapse
after anthracycline—based chemotherapy may be
eligible for aggressive second-line chemotherapies
and autologous stem cell transplantation (ASCT) if
their lymphoma is chemosensitive.> Only patients
younger than 70 years old can benefit from ASCT
in situation of relapse. A number of SC regimens
have been proposed to achieve an optimum cy-
toreduction before ASCT and to improve the out-
come in relapsed/refractory setting. Most of these
regimens are either cytarabine/platinum— or ifosfa-
mide-based.*” Most commonly used SC regimens
including DHAP (dexamethasone, high-dose cyta-
rabine, and cisplatin), ESHAP (etoposide, methyl-
prednisolone, high-dose cytarabine, and cisplatin),
IIVP (ifosfamide, idarubicin, and etoposide), and
ICE (ifosfamide, carboplatin, and etoposide) with
or without rituximab (R) can lead to a complete
(CR) and overall response rate (ORR) of 10-60%
and 40-80%, respectively.'*7

Although comparable efficacy have been reported
in various non—comparative studies, optimal SC
regimen for those patients remains to be elucidat-
ed. Therefore, efforts to identify the best pre—trans-
plant SC regimen, combining therapeutic activity,
stem cell mobilizing potential, and low toxicity,
represent a challenging issue for these patients.'®
In 1988, Velasquez et al. reported the preliminary
results of a combination regimen DHAP as the
salvage therapy for refractory/relapsed non-Hodg-
kin’s lymphoma (NHL).* In a second study report-
ed in 1994, the authors added etoposide to DHAP
to form a new regimen ESHAP. The dose of cyta-
rabine in the ESHAP regimen was reduced in order
to incorporate etoposide into the regimen safely.’
The CORAL study, that is the phase III comparison
of salvage regimens, showed no difference in terms
of response rate, transplantation rate, or progres-
sion—free survival between R-DHAP and R-ICE.°
However, those salvage regimens are associated
with significant grade 3/4 hematologic, and to a
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lesser degree (typically grade 1/2) of non—hema-
tologic toxicity. Grade 3/4 neutropenia occurs in
50% to 70% of patients. Grade 3/4 thrombocytope-
nia is observed in 30% to 90%. Between 40% and
70% of patients need at least one unit of red blood
cell transfusions during or after the chemotherapy
(10). Recently Crump and colleagues reported on
an international phase III trial comparing DHAP
with gemcitabine, dexamethasone, and cisplatin
(GDP)." This trial showed no difference regard-
ing efficacy, but less toxicity with the GDP. Since
several salvage regimens are available for patients
with relaps/refractory lymphoma but none is clear-
ly superior to each other. So the choice of second—
line chemotherapy must be guided by the efficacy
and toxicity profiles reported in single—arm studies
and retrospective analyses. In this study, our aim
was to compare the efficacy and toxicity profiles of
the two platinum-based salvage regimens, DHAP
and ESHAP, for the treatment of relapsed/ refrac-
tory lymphoma.

PATIENTS AND METHODS
Study Design and Patients

This retrospective study was conducted at the Ak-
deniz University Hospital, Antalya, Turkey. The
study protocol was reviewed and approved by the
local ethics committee, in accordance with the ethi-
cal principles for human investigations, as outlined
by the Second Declaration of Helsinki. Between
January 2000 to July 2010, 51 patients with refrac-
tory/relapsed Hodgkin lymphoma or NHL who
were planned to receive DHAP (n= 18) or ESHAP
(n=33) regimens were included into the study.

Data were obtained from patients’ chart records
and electronic patient inventory. Details of patient
characteristics, number of prior chemotherapy reg-
imens, disease status prior to salvage chemother-
apy, response and toxicity profile of salvage regi-
mens, and response rates were obtained. All NHL
patients were treated with CHOP (cyclophospha-
mide, doxorubicin, vincristine, and prednisolone)
regimen with or without rituximab prior to SC.
Patients with HL received ABVD (doxorubicin,
bleomycin, vinblastine and dacarbazine). For stag-
ing and restaging purposes, the patients’ files were
reviewed for physical examination, chest X-ray,
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computed and positron emission tomography, bone
marrow aspirate and biopsy, if performed.

Definitions

Lymphoma classification was performed in ac-
cordance with the World Health Organization
(WHO) classification.'> Ann Arbor staging system
was used for clinical staging in all cases.'* Primary
refractory disease was defined as failure to achieve
CR with a front-line regimen or achievement of
CR, which lasts less than three months or progres-
sion during the front-line treatment.'* The response
duration was defined as the time elapsed between
the date of the confirmed response and progres-
sion. Response to therapy was assessed by physi-
cal examination of all palpable lymph node regions
(before each course) and computed tomography
scans of the involved sites as recommended in the
International Working Group Criteria, 1999."5 The
response assessment after SC was evaluated after
two cycles. Administration of additional SC cycles
was at the discretion of the treating physician. The
CR was defined as the disappearance of all clinical
and radiographic evidence of disease for at least
one month. Partial response (PR) was defined as a
greater than 50% reduction in the largest diameter
of measurable disease lasting more than a month.
Any response less than PR were considered as
treatment failure. Early relapse was defined as a
CR lasting for =3 months but less than 12 months.
Relapses those occur beyond 12 months were de-
scribed as late relapse. Overall survival was meas-
ured from the time of relapse until death of any
cause or last contact. Progression—free survival
was estimated from the time of relapse until death
of any cause, progression or last contact.'®

Salvage Therapy

The inpatient DHAP regimen was as follows: cis-
platin 100 mg/m? was infused over 24 hours on day
1, cytosine arabinoside (ara-C) 2 g/m? in 3 hours
i.v. twice a day on day 2, and dexamethasone 40
mg given i.v. on days 1 to 4, every 21 to 28 days.
Outpatient DHAP regimen included cisplatin 100
mg/m?* which was infused over 6 hours on day 1,
ara-C 2 g/m?in 3 hours i.v. on day 2 to 3, and dexa-
methasone 40 mg given i.v. on days 1 to 4, every
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21 to 28 days. The ESHAP regimen consisted of
etoposide (40 mg/m?, days 1-4), methylpredniso-
lone (500 mg, days 1-4), ara-C (2 g/m?, day 5),
and cisplatin (25 mg/m?, days 1-4), every 21 to 28
days, using its original schedule with dose modi-
fications. ESHAP regimen was administered in
inpatient setting only. Rituximab 375 mg/m? was
added if CD20 was positive. Granulocyte colony-
stimulating factor was given between the cycles to
all patients for primary prophylaxis against febrile
neutropenia or for stem cell mobilization.

Assessment of Toxicity

Toxicity was assessed on every cycle. Toxic effects
were originally graded according to the National
Cancer Center Institute Common Toxicity Criteria
(version 2.0)."7

Statistical Analysis

Shapiro—Wilk test was used to test the normality of
data distribution. The data were expressed as arith-
metic median, minimum, maximum, means and
standard deviations. The chi-square test or Fisher
Exact test was used to compare the categorical var-
iables between the groups. Independent samples
T-test and Mann-Whitney U tests were used for
the comparison of the continuous variables, where
appropriate. Simple logistic regression analysis
was used to evaluate the effects of the treatment
response and toxicity. Survival curves were con-
structed using the method of Kaplan and Meier.
Differences in survival between individual patient
groups were analyzed using the generalized log-
rank test. A two-sided p value < 0.05 was consid-
ered to be statistically significant.

RESULTS
Patient Demographics

Data of a total of 51 patients were included in the
analyses. Eighteen patients were received DHAP.
ESHAP were given to a total of 33 patients. Me-
dian age was 46 years for DHAP and 42 years for
ESHAP groups (p= 0.50). The histopathological
subtypes of the patients with NHL were diffuse
large B—cell lymphoma (n= 10; 47%), marginal
zone lymphoma (n= 1; 5%), follicular lymphoma
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Table 1. Demographical and clinical features of the groups

Variables DHAP (n= 18) ESHAP (n= 33) P

Age, years, median (range) 46 (22-69) 42 (20-69) 0.50
Gender, female-to—male 6/12 15/18 0.60
Diagnosis, HL/NHL 14/4 16/17 0.08
Advance stage disease, n (%) 9 (50) 17 (53) 1.00
Presence of B symptoms, n (%) 8 (50) 13 (46) 1.00
Bone marrow involvement, n (%) 3(17) 7 (23) 0.70
IPl score = 3, n (%) 2/3 (67) 7/14 (50) 1.00
IPS score > 3, n (%) 4/14 (29) 5/12 (42) 0.70
Primary refractory/early relapsed disease, n (%) 5/17 (29) 23/33 (70) 0.02
Hospitalization duration, days, median (range) 8.3 (4-21) 12.5 (6.0-19.5) 0.08
Previous rituximab, n (%) 2/4 (50) 4/15 (27) 0.60
Previous radiotherapy, n (%) 6(18) 3(17) 1.00
First-line ABVD treatment cycles, median (range) 6 (4-8) 6 (1-8) 0.80
ABVD treatment > 6, n (%) 10/14 (71) 14/18 (78) 0.70
First-line R-CHOP cycles, median (range) 6 (6-8) 6 (6-8) 0.60
Salvage treatment cycles, median (range) 3 (2-6) 2 (1-6) 0.03
Salvage treatment cycles > 3, n (%) 14/18 (78) 16/33 (48) 0.07
Variables were expressed as median, minimum, maximum, numbers and percentages. DHAP: Dexamethasone, Cytarabine, Cisplatin; ESHAP: Etopo-
side, Methylprednisolone, Cytarabine, Cisplatin; HL/NHL: Hodgkin’s lymphoma/Non-Hodgkin lymphoma; IPI. International prognostic index; IPS: In-
ternational prognostic score; ABVD: Adriamycin, Bleomycin, Vinblastine, Dacarbazine; R-CHOP: Rituximab, Cyclophosphamide, Hydroxydaunomycin
(Doxorubicin), Vincristine (Oncovin), Prednisolone

(n= 2; 9.5%), angioimmunoblastic T-cell lym-
phoma (n= 1; 5%), anaplastic large cell lymphoma
(n=2;9.5%), subcutaneous panniculitis—like T-cell
lymphoma (n= 1; 5%), T-cell rich B-cell lympho-
ma (n= 1; 5%), and unclassified types (n=3; 14%).
The histopathological subtypes of the patients with
HL were that: nodular sclerosing (n= 19; 63%),
mixt cellular (n= 3; 10%), lymphocyte rich (n=
1; 3%), lymphocyte depleted (n= 1; 3%) and un-
classified classical HL (n= 6; 20%). ESHAP group
consisted more patients with primary refractory or
early relapsed disease (70% vs 29%, p= 0.02). Pa-
tients who received DHAP had more treatment cy-
cles (3 vs 2 cycles, p=0.03). NHL had a trend to be
more frequent in ESHAP group (51.5% vs 22.2%,
p=0.08). As expected, patients who received ES-
HAP had a tendency to have more hospital stay
(12.5 vs 8.3 days, p=0.08, Table 1).

Adverse Events

The main toxicity of the salvage regimens was he-
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matological adverse events. Hematologic toxicity
did not differ between the groups except that the
patients who received DHAP required more plate-
let transfusions during the treatment cycles (3 vs
1 platelet apheresis per cycle, p= 0.03, Table 2).
When the diagnosis, the remission status before the
SC, the number of salvage treatment cycles, and
the salvage regimen included into the simple logis-
tic regression analysis, DHAP regimen retained as
an independent predictor of platelet transfusion re-
quirement (Odds ratio [OR]: 7.55; 95% confiden-
tial interval [CI]: 1.21 to 47.13, p=0.03).

Acute renal failure was observed more frequently
in DHAP group in univariate analysis (44% vs
12%, p= 0.02; Table 2). Receiving DHAP regi-
men was an independent risk factor for acute renal
failure in simple logistic regression analysis (OR:
30.69; 95% CI: 2.29 to 411.38, p=0.01).

In a total of 15 cycles, 11 (21.5%) patients expe-
rienced febrile neutropenia. Patients who received
DHAP had a tendency to have more febrile neutro-
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Table 2. Toxicity profiles of salvage chemotherapy regimens

Variables DHAP (n= 18) ESHAP (n=33) P
Hematologic, grade lIl/IV

Anemia, n (%) 10 (56) 24 (73) 0.20
Neutropenia, n (%) 12 (67) 18 (55) 0.60
Thrombocytopenia, n (%) 13 (72) 20 (61) 0.60
Red blood cell transfusions, median (range) 4 (0-10) 2 (0-19) 0.50
Platelet transfusions, median (range) 3(0-9) 1(0-8) 0.03
>3 apheresis transfusion per cycle, n (%) 11 (61.1) 9 (27.3) 0.02
Non-hematologic

Acute renal failure, n (%) 8/18 (44) 4/33 (12) 0.02
Antifungal treatment, n (%) 2/18 (11) 1/33 (3) 0.30
Febrile neutropenia attacks, median (range) 0 (0-3) 0 (0-1) 0.09
Treatment delay due to toxicity, median (range) 0 (0-1) 0 (0-1) 0.03
DHAP denotes dexamethasone, cytarabine, and cisplatin; ESHAP, etoposide, methylprednisolone, cytarabine, and cisplatin

penia episodes (p= 0.09, Table 2). Simple logistic
regression analysis revealed that DHAP regimen is
associated with higher risk of febrile neutropenia
(OR: 6.51;95% CI: 1.15 to 36.72, p=0.03).

None of the patients died due to the treatment-re-
lated toxicity. Treatment delay due to the toxicity
was observed in five patients in DHAP group, and
five in ESHAP group. In four patients, treatment
was delayed due to renal toxicity. The treatment
was postponed in one patient because of febrile
neutropenia in DHAP group. All treatment delays
were due to infections in patients who received ES-
HAP. DHAP regimen had a trend to be associated
with treatment delays in simple logistic regres-
sion analysis (OR: 8.13; 95% CI: 0.84 to 78.46,
p=0.07).

Efficacy

The complete and overall response rates were sig-
nificantly higher in DHAP group (p=0.045, p=0.03
respectively). On the other hand, stable or progres-
sive disease was more frequent following ESHAP
(Table 3). DHAP was associated with higher over-
all response after simple logistic regression analy-
sis (OR: 6.26; 95% CI: 1.13 to 34.83, p=0.04).
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According to univariate analysis, higher num-
ber of stem cells was collected by ESHAP (11.69
(0-33.50) vs 6.42 (0-19.54), p= 0.008, Table 3).
However, logistic regression analysis revealed that
DHAP and ESHAP had similar effect on the quan-
tity of stem cells collected (OR: 2.03; 95% CI: 0.42
t0 9.94, p=0.38).

Median follow-up was 20 months. Median and
overall survival at 2—years was comparable be-
tween DHAP and ESHAP groups (Table 3, Figure

D).

DISCUSSION

Our study is the first study in literature mainly
compares the toxicity and gives some informa-
tion’s about the efficacy of two platinum-based
lymphoma salvage regimens, DHAP and ESHAP,
with or without rituximab for patients suffering
from relapsed HL and heterogeneous histologic
subtypes of NHL. The main findings of the study
were that; (i) DHAP regimen was an independ-
ent predictor of platelet transfusion requirement;
(i1) receiving DHAP regimen was found to be an
independent risk factor for renal toxicity; (iii) fe-
brile neutropenia were observed more frequently in
DHAP group; (iv) overall response was higher in
DHAP group; (v) median survival was similar both
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Figure 1. Overall survival in patients who received DHAP and
ESHAP for relapsed refractory lymphoma.

in two regimens; and (vi) both regimens had simi-
lar effect on the quantity of stem cells collected.

In literature, several studies investigated the he-
matologic and non-hematologic toxicities of the
salvage regimens in patients with relapsed or re-
fractory HL and NHLs. While these regimens
had been found to be effective, they had different
toxicity profiles, and unfortunately prospective
randomized studies comparing these regimens
are lacking.! Mey et al. revealed acceptable lim-
its of toxicity with DHAP regimen with or without
rituximab in their study. They observed a higher
rate of hematologic toxicities with more patients
developing WHO grade 3 and 4 granulocytopenia

and thrombocytopenia in the combined treatment
group.'® Abali et al. compared the toxicity profiles
of both ICE and DHAP regimens in the treatment
of patients with relapsed/refractory HL or NHL,
and found that the toxicity profiles of both regi-
mens were similar. The major toxicities were he-
matological in both groups including grade-3 and
-4 granulocytopenia and thrombocytopenia. The
patients required similar platelet and red blood cell
transfusions, and reversible elevations of serum
creatinine were observed in both groups.! Philip et
al. observed grade-3 thrombocytopenia in 34% of
50 patients treated with the DHAP regimen without
rituximab, and another study performed by Mey et
al. reported that the need for platelet transfusions
in 30.2% and febrile neutropenia occurred in only
5.7% of patients in their study.'** Recently Crump
reported that GDP regimen was associated with
less toxicity and hospitalization, and fewer platelet
transfusion requirements (31% v 47%; p < 0.001)
than DHAP regimen.!!' In our study DHAP is as-
sociated with higher response rates, but also with
increased platelet transfusions and kidney injuries.
Renal toxicity may be related to administiration of
DHAP as an outpatient setting without adequate
hydration in some patients. Also patients treated by
DHAP received more cycles of chemotherapy than
those treated by ESHAP. This can be explained
with DHAP is more dose-dense than ESHAP. It is
therefore maybe not surprising that DHAP is as-
sociated with more toxicity.

Table 3. Response of relapsed or refractory lymphoma patients to salvage chemotherapy regimens

Variables DHAP ESHAP P
Response?

Overall response, n (%) 13/15 (86.7) 14/29 (48.3) 0.030
Complete response, n (%) 8/15 (53.3) 8/29 (27.6) 0.045
Partial response, n (%) 5/15 (33.3) 6/29 (20.7) 0.360
Stable/progressive disease, n (%) 2/15 (13.3) 15/29 (561.7) 0.020
Mobilization, median (range)

CD34 (x106/kg) 6.42 (0-19.54) 11.69 (0-33.50) 0.008
Survival

Median, months 60 Not reached 0.600
2—-year survival (%) 85.1 67.4 0.600
DHAP denotes dexamethasone, cytarabine, and cisplatin; ESHAP, etoposide, methylprednisolone, cytarabine, and cisplatin.

@ Response data was available for 15 and 29 patients in DHAP and ESHAP groups, respectively.

© Survival data was available for 18 and 32 patients in DHAP and ESHAP groups, respectively.
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On the other hand, it has been reported that the ma-
jor complication of ESHAP was myelosuppression
as well. Wang et al. performed a trial investigating
clinical efficacy and adverse effects of ESHAPregi-
men in relapsed/refractory lymphoma and revealed
that all patients experienced grade-4 leukopenia
and thrombocytopenia.?! Choi et al. reported that
the major toxicities were neutropenia and throm-
bocytopenia and two patients died of sepsis associ-
ated with neutropenia.”? Labrador et al. observed
that grade=3 hematological toxicity was reduced to
41% of patients, and only 10% had grade-4 neu-
tropenia (7 % febrile neutropenia), with no toxic
deaths.”® However, in a previous study Aparicio
et al. investigated 22 patients with refractory/re-
lapsing Hodgkin’s lymphoma, grade 3-4 hemato-
logical toxicity was seen in approximately 60% of
patients, and three patients (13%) died of toxic ef-
fects of ESHAP, which would be unacceptable.?
In our study, hematologic toxicity including grade
3-4 anemia (56%), neutropenia (67%), and throm-
bocytopenia (72%) were seen in DHAP group; and
73%, 55%, and 61% respectively in ESHAP group.

Non-hematological toxicities of the salvage regi-
mens include stomatitis, dermatitis, impaired liver
and renal functions, cardiac toxicity, neurotoxicity,
cerebellar toxicity and chemical conjunctivitis.'%!
It has been reported that DHAP and ESHAP are
associated with irreversible increase in serum cre-
atinine in 4-8% of patients.” Press et al. reported
nephrotoxicity in nearly 20% of the patients re-
ceiving DHAP and in two patients’ therapy was
discontinued because of severe renal side effects.?
Witzig et al. used salvage chemotherapy using R-
DHAP and observed five events of nephrotoxicity
occurred in 7% (4/57) of patients — four patients
had grade-3 creatinine, and one patient had grade-4
renal failure with the overdose of cytosine arabino-
side administrating, and died on study during cy-
cle 2.7 In our study, reversible renal toxicity was
seen 44% in DHAP and 12% in ESHAP group, and
the other main toxicities were not seen both in the
treatment groups.

The optimum salvage regimen for relapsed/refrac-
tory HL and NHLs has not yet been defined, and
the treatment outcomes are still not satisfactory.'?
The comparison of both DHAP and ESHAP treat-
ments in literature is limited, only one study exists
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in literature®®, and the survival rates of the DHAP
and ESHAP treatments vary in different studies. In
the Parma trial the ORR to DHAP was 58%, and
the other largest trial of DHAP included 204 pa-
tients and found an ORR of 59% (120/204) with a
25% (51/204) CR rate.** Velasquez et al. reported
ESHAP survival rates of an ORR of 67% with 37%
CR in 122 patients with a variety of NHL disease
types.® In literature only Rodriguez et al. compared
the treatment outcomes of DHAP and ESHAP
regimens in the same study. The authors reported
that ESHAP regimen is associated with a longer
survival and time-to-treatment failure compared
with DHAP, but ESHAP is not found to be asso-
ciated with a cured fraction of >10% than DHAP
regimen.?® Although in our study HL, B-cell and
T-cell lymphomas were not analyzed separately, in
overall the complete and total response was signifi-
cantly higher in DHAP group compared to ESHAP
group. In addition, the 20 months survival for all
patients was found 85.1% for DHAP and 67.4%
for ESHAP group, the complete remission rate and
median survival was found to be similar both in
two regimens.

In conclusion, both two regimens were feasible,
effective and have acceptable side effects in the
treatment of relapse/refractory lymphomas. DHAP
regimen is associated with higher response rates
but has no survival advantage. Although the hema-
tologic and non-hematologic toxicity profiles were
similar, increased risk for renal toxicity and plate-
let transfusion requirement should be considered
for patients planned to receive DHAP regimen.
The design of our study was a retrospective single
center experience, the sample size was relatively
small and the population was very heterogeneous
regarding histologic subtypes of NHL. Therefore,
randomized prospective multicenter studies with
a larger sample size including more homogeneous
histologic subtypes of lymphomas are needed for
this issue.
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