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Abstract The aim of this study is to evaluate the results of

relapsed or refractory Hodgkin (HL) and non-Hodgkin

Lymphomas (NHL) patients who underwent autologous

stem cell transplantation supported high-dose chemother-

apy (HDC–ASCT). Forty patients who received HDC–

ASCT between November 2004 and February 2014 for

relapsed or refractory HL and NHL were analysed retro-

spectively. There were 22 patients with HL and 18 patients

with NHL. Thirty-eight patients could be evaluated after

transplantation, as two of the patients died in the early post-

transplantation period. We identified complete response in

24 patients (63%), partial response in 8 patients (21%),

stable disease in 4 patients (11%) and progressive disease

in 2 patients (5%). In all patient groups, 5-year overall

survival (OS) and event free survival (EFS) were 43 and

40%, respectively; however there was no statistically sig-

nificant survival difference between HL and NHL patients

after ASCT, and 5-year OS and EFS were 47, 40 and 53%,

23%, respectively (p = 0.43, p = 0.76). Chemosensitive

relapse had a positive impact on OS (p = 0.02). This study

provides evidence for the effectiveness of HDC–ASCT as

salvage therapy for patients with relapsed/refractory NHL

and HL. Chemosensitive relapse is the most important

prognostic factor determining the outcome of the ASCT.

Keywords Autologous stem cell transplantation � High

dose chemotherapy � Hodgkin lymphoma � Non-Hodgkin

lymphoma � Refractory � Relapse

Introduction

Hodgkin lymphoma (HL) and non-Hodgkin lymphoma

(NHL) together represent a significant proportion of

hematological malignancies. HL typically has a favorable

outcome, but the prognosis is poor for patients with

relapsed/refractory disease. The chemorefractory disease

rate with first-line chemotherapy is 10–15% for HL [1],

with relapse rates of 10–20% for stage I–II and 30–40% for

advanced-stage disease [2]. Autologous stem cell trans-

plantation-supported high-dose chemotherapy (HDC–

ASCT) is the most commonly preferred option in patients

with relapsed/refractory disease [3, 4]. The 5-year event-

free survival (EFS) rate in patients administered high-dose

platinum-based chemotherapy in HDC–ASCT is 59–70%

[5, 6].

NHL includes numerous subtypes, of which diffuse

large B cell lymphoma (DLBCL) is an aggressive subtype

accounting for one-third of NHL cases [7]. Although

rituximab-based immune-chemotherapy (R-CHOP)

increases the overall survival (OS) of DLBCL patients,

4-year OS rates are 49–59% in those considered to be at

moderate-high risk or high risk [8]. Among NHL patients,

10–15% are refractory to rituximab-based chemotherapy or

suffer rapid disease progression soon after treatment. In

one study, relapse within 2–3 years after first-line treat-

ment occurred in one-third of patients who initially were

responders [9]. In such patients, the results achieved with

chemotherapy alone are not promising. In the group of

chemosensitive NHL patients who respond to salvage
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chemotherapy and are therefore eligible for transplanta-

tion, ASCT is recommended [10, 11].

Salvage treatment consists of regimens such as etopo-

side, methylprednisolone, high-dose cytosine arabinoside,

and cisplatin (ESHAP); dexamethasone, high-dose cytosine

arabinoside, cisplatin (DHAP); and ifosfamide, carboplatin

and etoposide (ICE) [12–14]. The most commonly used

pre-ASCT conditioning chemotherapy regimen is the car-

mustine, etoposide, cytosine arabinoside and melphalan

(BEAM) regimen. The long-term survival rate of these

patients is 41–55% [15].

Factors such as chemosensitivity prior to ASCT, number

of chemotherapy lines prior to ASCT, presence of B

symptoms, and extranodal involvement at relapse are

considered to be prognostic for lymphoma patients under-

going ASCT [13, 16]. The aim of this study was to evaluate

the results of HDC–ASCT in patients with relapsed or

refractory HL and NHL, and the importance of these

prognostic factors in predicting outcome.

Patients and Methods

The 40 patients in this retrospective study had refractory or

relapsed NHL or HL that was treated with HDC–ASCT

between November 2004 and February 2014. All patients

except the four who had T-cell lymphoma or Burkitt

lymphoma received ASCT due to relapsed/refractory dis-

ease. Previous treatments, and the responses to them, were

recorded for each patient. Induction therapy was defined as

the first therapy administered after diagnosis. Complete

response (CR) was defined as the absence of disease in

clinical and radiological examinations, partial response

(PR) was a C30% reduction in the greatest diameter at all

sites of known disease, and stable disease (SD) was

a\ 30% reduction, or \20% increase, in the greatest

diameter at all known sites of disease. Progressive disease

(PD) was defined as a C 20% increase in the size of known

disease area and/or the development of new lesions [17];

bulky disease was any mass with a maximum diameter

[10 cm. Patients were defined as having chemosensitive

disease if they achieved CR or PR following salvage

treatment; those with SD were defined as chemoresistant.

Primary refractory disease was defined as non-CR to first-

line therapy or disease progression during therapy. Disease

progression after 1 month of non-existent radiological or

clinical disease finding, determined on positron emission

tomography-computed tomography (PET-CT) or CT scans,

was regarded as relapsed disease, with late and early

relapse defined as a CR lasting [12 and \12 months,

respectively.

Cyclophosphamide/G-CSF (granulocyte colony stimu-

lating factor) was the most commonly used mobilization

regimen; other mobilization regimens were cyclophos-

phamide/etoposide/G-CSF, etoposide/carboplatin/ifos-

phamide/G-CSF, and gemcitabine/vinorelbine/G-CSF. The

mobilization regimen was selected according to criteria

such as disease burden, the intensity of previous regimens,

and the performance status.

Two different therapy protocols were used in high-dose

sequential chemotherapy. A BEAM conditioning regimen

[300 mg intravenous (i.v.) BCNU/m2 on day -7, 800 mg

i.v. etoposide/m2 on days -6 to -3, 1600 mg i.v. cytara-

bine/m2 on days -6 to -3, and 140 mg i.v. melphalan/m2

on day -2] was used to treat 24 patients, and an ICE

conditioning regimen (1670 mg i.v. ifosfamide/m2 on days

-1 to -3, 1670 mg i.v. mesna/m2 on days -1 to -3, i.v.

carboplatin AUC 5 day -2, and 100 mg i.v. etoposide/m2

on days -1 to -3) in 16 patients. Because the BEAM

regimen was not available at our center until 2009, patients

enrolled prior to 2009 were treated with the ICE regimen,

and thereafter with the BEAM regimen.

Patients received stem cell infusions 24 h after the last

dose of HDC; this day was set as day 0. The accept-

able stem cell dose was 2.5 9 106/kg. The day of neu-

trophil engraftment was defined as the first day of 3

consecutive days on which the absolute neutrophil count

was C0.5 9 109/L. The day of thrombocyte engraftment

was defined as the first of 3 consecutive days on which the

thrombocyte count was C20 9 109/L without the require-

ment for thrombocyte transfusion. All patients were

administered prophylactic oral antimicrobial therapy con-

sisting of ciprofloxacin, fluconazole, and acyclovir. The

necessary transfusions were administered according to the

indications, and antibiotics according to the infectious

agent. Treatment-related mortality (TRM) included any

death related to a complication occurring in the absence of

underlying disease within 100 days of the start of

treatment.

Statistical Analysis

SPSS for Windows software (ver. 18.0; SPSS, Inc.,

Chicago, IL, USA) was used for the statistical analyses.

A p value \0.05 was considered to indicate statistical

significance. A v2 test was used to compare the clinical

features of the patients. Survival analysis was per-

formed according to the Kaplan–Meier method, and

log-rank statistics were used to compare subgroups.

Parameters that affected OS were evaluated in a uni-

variate analysis. EFS was defined as the time from

ASCT to relapse, disease progression, or death from

any cause, or until the last follow-up. OS was defined

as the duration of patient survival beginning with the

completion of ASCT until the day of death from any

cause, or last follow-up.
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Table 1 Patient characteristics
Characteristic HL (n = 22) NHL (n = 18) Total (n = 40)

Median age, years (range) 31 (17–53) 48 (19–60) 33 (17–60)

Sex

Male 12 (54.5%) 12 (66.7%) 24 (60.0%)

Female 10 (45.5%) 6 (33.3%) 16 (40.0%)

Stage

II 10 (45.5%) 6 (33.3%) 16 (40.0%)

III–IV 12 (54.5%) 12 (66.7%) 24 (60.0%)

ECOG

0–1 19 (86.4%) 12 (66.7%) 31 (77.5%)

2–4 3 (13.6%) 6 (33.3%) 9 (22.5%)

Elevated serum LDH 11 (50.0%) 14 (77.8%) 25 (62.5%)

B symptoms

Yes 15 (68.2%) 14 (77.8%) 29 (72.5%)

No 7 (31.8%) 4 (22.2%) 11 (27.5%)

Bulky disease

Yes 9 (40.9%) 6 (33.3%) 15 (37.5%)

No 13 (59.1%) 12 (66.7%) 25 (62.5%)

Previous radiotherapy

Yes 15 (68.2%) 8 (44.4%) 23 (57.5%)

No 7 (31.8%) 10 (55.6%) 17 (42.5%)

No of CT lines prior to ASCT

2 22 (100%) 14 (77.8%) 36 (90.0%)

B1 – 4 (22.2%) 4 (10.0%)

Salvage treatment prior to ASCT

İCE ± Rituximab 18 (82.0%) 10 (71.4%) 28 (77.8%)

DHAP ± Rituximab 2 (9.0%) 4 (28.6%) 6 (16.7%)

Others 2 (9.0%) – 2 (5.5%)

Remission duration prior to salvage CT

Primary refractory 5 (22.7%) 3 (21.4%) 8 (22.2%)

Early relapse (\12 months) 12 (54.6%) 7 (50.0%) 19 (52.8%)

Late relapse ([12 months) 5 (22.7%) 4 (28.6%) 9 (25.0%)

Response to salvage CT

CR 4 (18.2%) 2 (14.3%) 6 (16.7%)

PR 13 (59.1%) 9 (64.3%) 22 (61.1%)

SD 5 (22.7%) 3 (21.4%) 8 (22.2%)

Time from diagnosis to ASCT

\12 months 2 (9.9%) 5 (27.8%) 7 (17.5%)

[12 months 20 (90.1%) 13 (72.2%) 33 (82.5%)

High-dose regimen

BEAM 12 (54.5%) 12 (66.7%) 24 (60.0%)

İCE 10 (45.5%) 6 (33.3%) 16 (40.0%)

Status of remission at ASCT

Chemosensitive 17 (77.3%) 14 (77.8%) 31 (77.5%)

Chemoresistant 5 (22.7%) 4 (22.2%) 9 (22.5%)
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Results

This retrospective study included 40 patients with relapsed

or refractory NHL or HL who received HDC–ASCT. Their

clinical characteristics are shown in Table 1. The median

age of the 24 males and 16 females was 33 years (range

17–60 years); 22 had HL and 18 had NHL. Among the

latter, 15 patients had a B-cell phenotype and 3 had a T-cell

phenotype. The most common pathological subtypes were

nodular sclerosis (n = 15) and mixed cellularity (n = 4) in

HL patients, and DLBCL (n = 9) and T-cell lymphoma

(n = 3) in NHL patients. There were 16 patients had stage

II disease, 11 with stage III disease, and 13 with stage IV

disease according to staging at the time of diagnosis. Most

of the patients (n = 36) had nodal localized disease; 15 had

bulky disease at the time of diagnosis. All patients with HL

received ABVD (doxorubicin, bleomycin, vinblastine, and

dacarbazine) chemotherapy as the first-line treatment. Most

of the NHL patients (n = 10, 55.8%) received R-CHOP

(Rituximab, Cyclophosphamide, Doxorubicin, Vincristine

and Prednisone). The median number of cycles was 6

(range 3–8). After first-line treatment, 32 (80.0%) patients

had an objective response (CR: 16, PR: 16), and 8 had

primary refractory disease. Radiotherapy was used to treat

23 patients (57.5%). The median time from diagnosis to

first relapse was 11.36 months (range 2.7–58.4 months). In

19 patients, relapse was confirmed by biopsy.

All patients received ASCT due to relapsed/refractory

disease, except three patients with T-cell lymphoma and

one patient with Burkitt lymphoma (the latter patient had

elevated LDH levels, stage 3 disease, a high İPİ (Interna-

tional Prognostic Index) score, and bulky disease). Among

the patients who received ASCT, 25% (n = 9), 53%

(n = 19), and 22% (n = 8) had late relapse, early relapse,

and primary refractory disease, respectively.

As salvage therapy, 78% (n = 28) of the patients

received ICE or R-ICE, 17% (n = 6) received DHAP or

R-DHAP, and 5% (n = 2) received other regimens (COPP

and ABVD, both n = 1) at the time of relapse. Among the

36 patients who received salvage chemotherapy, 28

showed an objective response, including 22 with a PR and

6 with a CR (NHL = 2, HL = 4). The remaining eight

patients had refractory disease even after salvage therapy.

In total, 9 patients had chemoresistant disease and 31 had

chemosensitive disease. There was a trend toward a better

response with ICE than with DHAP (p = 0.08) but the

difference was not statistically significant, probably

because of the small sample size.

The median time from diagnosis to ASCT was

19.6 months (range 8.7–209.1 months). For ASCT, autol-

ogous peripheral stem cells were used as the source in all

patients. Except in seven patients, stem cells were

harvested more than once. For the mobilization regimen,

cyclophosphamide (2, 4 g/m2/day) plus G-CSF (57.5%)

was most often used. Patients with liver dysfunction, poor

performance status, and a history of a previous long-lasting

neutropenic period received 2 g cyclofosfamide/m2, and all

others received 4 g/m2. The median CD34 dose was

3.46 9 106/kg (1.5 9 9.0 9 106/kg). BEAM and ICE

regimens served as the preparation regimens in 60%

(n = 24) and 40% (n = 16) of the patients who received

ASCT, respectively. The median time to reach neutrophil

and thrombocyte engraftment was 11 days (range

8–15 days) and 12 days (range 8–19 days), respectively.

The median duration of patient hospitalization was 29 days

(range 15–72 days). Only one patient experienced mobi-

lization failure; a second attempt at stem cell collection

was successful after mobilization with G-CSF. Major tox-

icities of HDC were hematologic toxicity and febrile neu-

tropenia. Grade 3–4 thrombocytopenia and neutropenia

developed in all patients, and febrile neutropenia devel-

oped in 35% (n = 14). Non-hematologic toxicities that

occurred in most patients consisted of grade 1–2 mucositis

and nausea. Two patients died, due to sepsis and aspiration

pneumonia, respectively, during hospitalization. The TRM

rate was 5%. Among the 38 evaluable patients, 24 (63%)

had a CR and 8 (21%) had a PR. Four patients (11%) had

SD and two (5%) had PD 100 days after ASCT. Nine

patients had disease chemoresistant to salvage chemother-

apy and were evaluated separately; among this group, two

patients achieved a CR, three showed a PR, two had SD,

and two had PD.

The median follow-up duration after ASCT was

23.6 months (range 0.6–120.1 months). During follow-up,

24 patients suffered disease relapse and 20 died from their

disease. Patients treated with the ICE regimen had more

relapses than those treated with the BEAM regimen (81.3

vs. 45.8%, p = 0.025). Among the relapse group, 17

patients relapsed within 1 year, 5 within 1–2 years, and 2

within 2 years after treatment. Systemic treatment was

administered to 15 patients after relapse. Two patients

(one with T-cell lymphoma and one with DLBCL)

received an allogenic stem cell transplant from a mis-

matched donor after they developed secondary acute

lymphoblastic leukemia, but both patients died after

transplantation. Twenty patients were alive at the time of

evaluation.

After ASCT, the median OS and EFS was 30.1 months

(range 0.6–120.1 months) and 22.7 months (range

0.6–120.1 months), respectively. In HL and NHL patients,

the 5-year OS and EFS were 43 and 40%, respectively.

There was no statistically significant difference between

the HL and NHL groups, in terms of survival, after ASCT;

the respective 5-year OS and EFS were 47.0 and 40.0%
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(p = 0.43) versus 53.0 and 23.0% (p = 0.76), respectively

(Fig. 1). The 6-year EFS was 18.0 and 23.0%, respectively.

An analysis of the patients according to response rate

after salvage chemotherapy showed 5-year OS and EFS

rates of 50.0 and 41.0% in chemosensitive (CR, PR)

patients vs. 22.0 and 38.0% in chemoresistant (SD) patients

(p = 0.02 and p = 0.10, respectively) (Fig. 2). An analysis

of the patients in terms of CR and PR showed that the

former had a trend toward a better EFS and OS but the

difference was not statistically significant [Non-reached

(NR) vs. 25.5 months, p = 0.06 for EFS; NR vs.

31.0 months, p = 0.18 for OS].

Both groups were also evaluated in terms of response to

induction chemotherapy (Table 2). The 5-year OS and EFS

were 51.0 and 58.0% in those who were responsive,

compared to 38.0 and 28.0% in those who were non-re-

sponsive (both p = 0.07). Multivariate analysis was not

performed due to the small sample size.

Discussion

In patients with relapsed lymphoma, and in those with

refractory disease, cure is rarely achieved with conven-

tional chemotherapy [18]. For both groups, HDC–ASCT

has become a standard treatment. In randomized studies

comparing salvage chemotherapy and ASCT in HL

patients, EFS and progression-free survival (PFS) rates

Fig. 1 a OS of the NHL and HL after ASCT b EFS of NHL and HL patients after ASCT

Fig. 2 a OS of patients with chemosensitive and chemoresistance disease at ASCT b EFS of patients with chemosensitive and chemoresistance

disease at ASCT
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differed significantly and favored ASCT [19]. Compared

with conventional chemotherapy, HDC–ASCT signifi-

cantly increases EFS and OS in patients with chemosen-

sitive NHL [20]. Based on these results, HDC–ASCT is

considered to be more effective than conventional treat-

ment in patients with relapsed/refractory lymphoma. In

previous studies, the remission state before HDC and

conventional salvage chemosensitivity were the most

important factors that affected the results of HDC–ASCT

[10, 21]. Thus, subsequent studies, but which were per-

formed prior to the pre-ASCT period, focused on an opti-

mal salvage regimen to achieve a maximum response.

Regimens such as ESHAP and ICE are used as salvage

treatment and their response rates are between 73 and 84%

[12, 14]. There is no consensus regarding the optimum

number of cycles of salvage chemotherapy before ASCT,

but at most centers two or three cycles are administered. In

our center, patients are also administered ICE and DHAP

chemotherapy, as salvage therapy, over three cycles. The

objective response rate of 78% was similar to that of other

studies.

Retrospective studies of HL patients after ASCT have

reported 5-year OS and EFS rates of 35–65 and 55–64%,

respectively [22–25]. Our results were similar: 47 and 53%,

respectively. Differences among studies may be due to the

heterogeneity of the patient populations, different induction

and salvage chemotherapies and cycles, and different HDC

regimens. NHL is a heterogeneous disease with many

subtypes. High response rates can be achieved with com-

bined chemotherapies following the first diagnosis [26], but

the prognosis of NHL patients with relapse or PD is not

good. However, these patients may benefit from HDC–

ASCT [27]. In previous studies of NHL patients treated

with HDC–ASCT, the 5-year OS was 40% [28]. The 5-year

OS of our HDC–ASCT-treated NHL patients was also

40%. In our study, DLBCL was the most frequent subtype

of NHL. The difference in OS rates between NHL and HL

patients was not significant (p = 0.43).

In HL patients who did not respond to induction

chemotherapy and were thus treated with conventional

chemotherapy, the OS rates were 18–26% [29, 30]. In the

study of Lavoie et al. [16], the 15-year OS was 67% in

Table 2 Univariate analysis of

prognostic variables
Characteristics Hasta sayısı N (%) Univariate analysis for OS p value

Age (mean, years)

\40 22 (60.1) 28.2 0.37

C40 18 (39.9) *

Gender

Female 16 (39.9) 25.8 0.05

Male 24 (60.1) *

Type of Lymphoma

Hodgkin 22 (91.7) 30.1 0.44

Non-Hodgkin 18 (8.3) 31

Lactate dehydrogenase

Normal 15 (46.6) 25.8 0.83

High 25 (53.4) 31

B symptoms

Yes 29 (26.4) 25.8 0.27

No 11 (73.6) *

Bulky disease

Yes 15 (20.6) 28.2 0.69

No 25 (79.4) 30.1

Induction chemotherapy response

CR 24 (51.3) * 0.2

PR ? SD ? PD 16 (48.8) 28.3

Conditioning regimen

BEAM 24 (66.1) * 0.008

İCE 16 (33.9) 21

Chemosensitivity

Chemosensitive 31 (80.0) * 0.02

Chemoresistant 9 (20.0) 10.4

* The median survival has not been reached
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patients who responded to induction chemotherapy but

only 39% in those who did not. In retrospective studies

carried out by Sweetenham et al. and Sucak et al. [31, 32],

the prognostic factors were the response to induction

therapy and the time from diagnosis to ASCT. A stratifi-

cation of our first-line induction chemotherapy recipients

resulted in a 5-year OS of 51% in the CR ? PR group

versus 38% in the SD ? PD group. There was a trend

toward statistical significance (p = 0.07). Thus, among

patients who respond to induction therapy, ASCT will

achieve more favorable results even if relapse occurs.

Chemosensitivity is the most important post-salvage

prognostic factor in patients with relapsed/refractory lym-

phoma [13, 24]. In a study by Sirohi et al. [22], the 5-year OS

after salvage chemotherapy was 79, 59, and 17% for patients

with CR, PR, and PD, respectively, and chemosensitivity

was a statistically significant predictor of OS. In the study of

Sucak et al. [32], the 4-year PFS rates were 81, 43, and 15%

in patients with CR, PR, and PD, respectively. In our study,

which compared patients with chemosensitive (CR ? PR)

and chemoresistant (SD) disease after salvage chemother-

apy, 5-year OS and EFS were 50.0 and 41.0% in the

chemosensitive group (p = 0.02) and 22.0 and 38.0% in the

chemoresistant group (p = 0.10), respectively. These results

demonstrate the importance of salvage chemotherapy before

ASCT and suggest that an increase in the response rate before

ASCT contributes to an improved OS.

In patients who underwent ASCT following HDC,

advanced age, poor performance at time of transplantation,

the presence of bulky and extranodal disease, and two or

more lines of therapy before HDC/ASCT were identified as

risk factors for a poor prognosis [14, 25, 33–35]. In our

study, female sex and chemoresistant disease were the risk

factors. Determining treatment options according to the

prognostic factors of the patient may be important for

achieving better survival outcomes. However, our study

was limited by the heterogeneity (both NHL and HL

patients were included) and small size of the population,

which may have influenced the findings.

In patients treated by HDC followed by ASCT, recent

transplantation techniques and advances in support treat-

ment have increased the safety of both, as evidenced by the

low morbidity and mortality rates. In a 2005 study by

Lavoie et al. [16], the TRM rate in the first 100 days after

transplantation was 8%. Despite the development of grade

3–4 hematologic toxicities and grade 1–2 mucositis in most

of the patients who received HDC–ASCT at our center,

TRM was very low (5%) due to good support therapy.

These results highlight the importance of more appropriate

patient selection and better support therapies, which toge-

ther can lower mortality rates.

Because long-term remission can be attained in patients

with lymphoma after ASCT, treatment-related late

complications may occur. In the study of Forrest et al. [33],

the cumulative incidence of secondary malignancies was

9% in 15 years, whereas in our study it was 5%. Clinicians

should be aware of the potential for secondary malignan-

cies in post-transplantation patients and perform the

appropriate medical workups when necessary. The high

incidence of secondary malignancies in our patients can

perhaps be partly explained by the long follow-up duration,

as they were diagnosed between 1992 and 2012.

Previous cycles of chemotherapy strongly influence the

results of ASCT, as shown by Sureda et al. [34]. In patients

who received one previous line of chemotherapy, the

5-year OS was 79%, but in patients who received two or

more lines of chemotherapy it was 49% (p = 0.0002).

Majhail et al. [35] reported 5-year OS rates of 58 and 41%

in patients who received less than three and more than three

lines of chemotherapy, respectively (p = 0.04). In our

study, except in four patients (three with T-cell lymphoma

and one with Burkitt lymphoma), all patients received

salvage treatment followed by ASCT because of relapsed/

refractory disease after induction chemotherapy.

In addition to the above-mentioned limitations of a

small, heterogeneous population, other limitations in our

study were that it was performed at a single center and used

a retrospective design. However, the clinical features and

risk factors of our patients were similar to those in previ-

ously published multicenter studies.

In conclusion, this study provides further evidence for

the effectiveness of HDC followed by ASCT as salvage

therapy for patients with relapsed/refractory NHL and HD.

It also highlights the importance of an acceptable pre-

transplantation salvage chemotherapy response to achieve

low rates of TRM.
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