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T-cell lymphoma (TCL) is resistant to conventional chemotherapy. We retrospectively evaluated the therapeutic efficiency and
toxicity of gemcitabine, navelbine, and doxorubicin (GND) in patients with refractory or relapsed TCL. From 2002 to 2012, 69
patients with refractory or relapsed TCL received GND treatment in our hospital. The treatment protocol comprised gemcitabine
(800 mg/m?, group 1;1000 mg/m?, group 2) on days 1and 8, navelbine (25 mg/m?) on day 1, and doxorubicin (20 mg/m?) on day 1,
repeated every 3 weeks. The overall response rate (ORR) was 65.2%. The median overall survival (OS) was 36 months. The 5-year
estimated OS rate was 32.4%. The GND regimen was well tolerated. Subgroup analysis demonstrated that the ORR and CR for
group 1 were similar. A longer median OS was observed for group 1. Significant difference in grades 3-4 toxicities was observed
between groups 1and 2 (P = 0.035). Our study indicated that gemcitabine (800 mg/m?”) on days 1and 8 every 21 days was favorable

for pretreated TCL patients.

1. Introduction

T-cell lymphoma (TCL) belongs to a group of malignant,
clonal hyperplastic diseases that is derived from T lympho-
cytes, and it is characterized by high heterogeneity, strong
invasiveness, and a prominent association with Epstein-Barr
virus and human T-lymphotropic virus type 1 infections
as well as with specific chromosome translocations. The
treatment outcomes of patients with B-cell lymphoma (BCL)
have improved due to great advancements in chemotherapy
combined with molecular targeted agents such as rituximab.
However, due to its highly aggressive features, including local
tumor invasiveness in early-stage disease, the outcomes of
TCL patients are generally worse with poor long-term sur-
vival (5-year overall survival (OS): 20-30%) [1]. In addition,
owing to resistance to conventional chemotherapeutic agents
such as CHOP (cyclophosphamide, doxorubicin, vincristine,
and prednisolone) or CHOP-like regimen, which is mediated
by the expression of multidrug-resistance proteins, a substan-
tial proportion of TCL patients develop refractory or relapsed

disease. Although high-dose chemotherapy supported by
autologous stem cell transplantation (ASCT) offers an advan-
tage for some patients, the severe toxicities including cardiac
and hematological adverse effects limit their widespread use.
Even the introduction of novel drugs such as L-asparaginase
cannot overcome the refractoriness completely. Therefore,
additional trials and further studies are needed to develop
safe and effective salvage chemotherapy regimens for patients
with refractory or relapsed TCL.

Gemcitabine (2',2'-difluoro-2'-deoxycytidine), which
mainly acts on the synthesis phase of the cell cycle by
inhibiting DNA synthesis, is a pyrimidine antimetabolite. It
has been demonstrated that gemcitabine is one of the most
effective agents when used either as a monotherapy agent or
as part of a combination regimen for patients with relapsed
or refractory Hodgkin lymphoma (HL) and non-Hodgkin
lymphoma (NHL) [1-3]. Of particular importance, the
National Comprehensive Cancer Network has incorporated
this nucleoside metabolic inhibitor into its clinical practice
guidelines.
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Given the encouraging outcomes of previous studies, we
investigated the effectiveness, safety, and toxicity of gem-
citabine, navelbine, and doxorubicin (GND) combination
chemotherapy in patients with refractory or relapsed TCL.

2. Patients and Methods

2.1. Patients. The subjects of this retrospective study are
patients with refractory or relapsed TCL, who received GND
treatment between January 2002 and December 2012 in
the Tianjin Medical University Cancer Hospital. Patients
were eligible according to the following criteria: histological
with immunohistochemical diagnosis of TCL from pro-
fessional pathologists according to the Revised European-
American Lymphoma classification [4] and available patho-
logical reports; complete blood counts showing white blood
cell (WBC) counts >4 x 10°/L, platelet (PLT) counts >100
x 10°/L, neutrophil counts >1.5 x 10°/L, and hepatic and
renal function tests demonstrating aspartate aminotrans-
ferase and alanine transaminase levels <35 U/L and serum
creatinine <80 pmol/L at the beginning of the treatment; no
abnormalities with electrocardiography (ECG); refractory or
relapsed after conventional therapeutic approaches including
chemotherapy and/or radiotherapy; and accumulated dose
of doxorubicin < 350 mg/m” during the previous treatment.
Exclusion criteria included a history of hepatitis B, hepatitis
C, human immunodeficiency virus, uncontrolled infection
or significant cardiac dysfunction, or central nervous system
lymphoma at the time of GND administration. We collected
the following clinical characteristics of enrolled patients
retrospectively: patient demographics, time until relapse,
histopathologic subtypes, Eastern Cooperative Oncology
Group performance status, extent of disease involvement,
Ann Arbor stage, International Prognostic Index, serum (32
microglobulin (2-MG) levels, lactate dehydrogenase (LDH)
levels, previous treatment regimens, deadline of the follow-up
examination, and cause of death.

2.2. Treatment Protocol. From our archived clinical records,
we established a cohort of 69 patients who received 2—6 cycles
(median, 4 cycles) of the GND regimen every 3 weeks. All
drugs were diluted in normal saline solution and adminis-
tered through the subclavian vein. The treatment protocol
consisted of gemcitabine (800 mg/m? or 1000 mg/m?) on days
1 and 8, navelbine (25 mg/m?) on days 1 and 8, and doxoru-
bicin (20 mg/m*) on day 1. In addition, 17 patients received
local radiotherapy (36 Gy) for lymphoma masses after the
completion of chemotherapy. Prophylactic 5-HT3 receptor
antagonist (ramosetron and granisetron) and dexamethasone
were administered routinely 30 minutes before every cycle.
All patients were required to undergo a routine examination
including physical examination, standard blood counts, liver
and kidney function tests, urine routine analysis, and ECG
on day 1 of each cycle. If the results showed no marked
abnormalities, the subsequent cycle of chemotherapy was
continued. Otherwise, patients whose WBC counts were <4
x 10°/L and neutrophil counts were <1.5 x 10°/L received
recombinant human granulocyte colony-stimulating factor
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(G-CSF) at a dose of 100 pg/d and patients with PLT counts
<100 x 10°/L received thrombopoietin (TPO) at the discretion
of the treating physician, resulting in a treatment delay for 3-7
days.

2.3. Response Evaluation. All patients underwent a reevalu-
ation with complete physical examination, laboratory tests,
and previously positive radiographic examinations such as
computed tomography (CT), magnetic resonance imaging,
and positron emission tomography-CT imaging after every
2 cycles of the GND regimen. The tumor response was
classified as complete remission (CR), unconfirmed complete
remission (CRu), partial remission (PR), stable disease (SD),
and progressive disease (PD), according to the International
Workshop criteria for NHL [5]. The overall response rate
(ORR) consists of CR, CRu, and PR. Adverse effects were also
observed and graded from degree 1 to degree 4, according to
the National Cancer Institute Common Terminology Criteria
for Adverse Events v3.0. Overall survival (OS) was measured
from the first day of GND treatment to the date of death due
to any cause or the date of the last follow-up visit (30 June
2013).

2.4. Statistical Method. The SPSS software (Statistical Package
for Social Science for Windows, version 17.0) for Windows
was used for data analysis. Statistical significance was defined
at P values < 0.05 by using a two-sided significance test. The
survival rate was estimated and the survival curve was drawn
simultaneously with the Kaplan-Meier method. Comparisons
between response rates were performed by using the Chi-
squared test (Xz—test). The median OS is shown with 95%
confidence interval (CI) limits and estimators for 1-, 3-, and
5-year OS were determined concomitantly. To compare the
potential association between variables and prognosis, the
log-rank test was performed. Variables showing P values <
0.05 in univariate analyses were candidates for multivariate
analysis, which was performed by using the Cox proportional
hazard regression model.

3. Results

3.1 Patient Characteristics. The clinical characteristics of 69
patients that were retrieved from clinical and pathologi-
cal reports are summarized in Table 1. First, patients were
stratified into 2 groups according to the different doses of
gemcitabine, which were administered at either 800 mg/m? in
group 1 (n = 49) or 1000 mg/m” in group 2 (n = 20). The time
until recurrence from the initial diagnosis was calculated,
and a cut-off of 12 months [6] was used to distinguish early
relapse (48 patients (37 from group 1; 11 from group 2)) from
late relapse (21 patients (12 from group 1; 9 from group 2)).
Among all patients, peripheral TCL-unspecified (PTCL-U)
is the most common histopathologic subtype (59.4%) fol-
lowed by extranodal natural killer/T-cell lymphoma (33.3%),
anaplastic large cell lymphoma (4.4%), and subcutaneous
panniculitis-like TCL (2.9%). There was a male preponder-
ance (42/69) in the cohort, and the median age was 59 years
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TaBLE 1: Clinical characteristics and prognostic factors for overall survival (OS) of all patients.

- Number of patients (%) Univariate Multivariate
Characteristics
Group 1 Group 2 Total P value P value HR 95% CI
Total 49 (71%) 20 (29%) 69 (100%)
Recurrent time 0.021
Early relapse 37 (75.5%) 11 (55%) 48 (69.6%)
Late relapse 12 (24.5%) 9 (45%) 21(30.4%)
Pathology
PTCL-U 28 (57.1%) 13 (65%) 41 (59.4%)
NK/T 18 (36.7%) 5 (25%) 23 (33.3%)
Subcutaneous panniculitis-like 2 (4.1%) 0(0%) 2 (2.9%)
T-cell lymphoma
ALCL 1(2.1%) 2 (10%) 3 (4.4%)
Sex
Male 30 (61.2%) 12 (60%) 42 (60.9%)
Female 19 (38.8%) 8 (40%) 27 (39.1%)
Age, years
Median (range) 50 (10-79) 58 (19-80) 59 (10-80)
<60 20 (40.8%) 9 (45%) 29 (42.0%)
>60 29 (59.2%) 11 (55%) 40 (58.0%)
B-symptoms 0.014
Present 27 (55.1%) 10 (50%) 37 (53.6%)
Absent 22 (44.9%) 10 (50%) 32 (46.4%)
Marrow involvement 0.000 0.042 3.816 1.049-13.886
Present 9 (18.4%) 5(25%) 14 (20.3%)
Absent 40 (81.6%) 15 (75%) 55 (79.7%)
Splenomegaly 0.010
Present 29 (59.2%) 11 (55%) 40 (58.0%)
Absent 20 (40.8%) 9 (45%) 29 (42.0%)
ECOG performance status
0-1 19 (38.8%) 8 (40%) 27 (39.1%)
2 26 (53.1%) 11 (55%) 37 (53.6%)
>3 4(8.1%) 1(5%) 5 (7.3%)
Stage 0.004
-1 24 (49.0%) 7 (35%) 31 (44.9%)
II-1v 25 (51.0%) 13 (65%) 38 (55.1%)
IPI
0-1 (low-risk group) 19 (38.8%) 2 (10%) 21 (30.4%)
2-3 (intermediate-risk group) 25 (51.0%) 14 (70%) 39 (56.5%)
4-5 (high-risk group) 5(10.2%) 4 (20%) 9 (13.1%)
Lymphocyte counts 0.005 0.000 5.305 2.100-13.403
>1x10°/L 36 (73.5%) 16 (80%) 52 (75.4%)
<1x10°/L 13 (26.5%) 4(20%) 17 (24.6%)
B2-MG 0.001
>Upper limit of normal 26 (53.1%) 13 (65%) 39 (56.5%)
Normal 23 (46.9%) 7 (35%) 30 (43.5%)
LDH 0.002 0.018 2.538 1.172-5.493
>Upper limit of normal 31 (63.3%) 15 (75%) 46 (66.7%)
Normal 18 (36.7%) 5 (25%) 23 (33.3%)
Previous therapeutic regimen
Radiotherapy 9 (18.4%) 3 (15%) 12 (17.4%)
Chemotherapy 29 (59.2%) 13 (65%) 42 (60.9%)
Chemoradiotherapy 11 (22.4%) 4 (20%) 15 (21.7%)

PTCL-U: peripheral T-cell lymphoma-unspecified, NK/T: extranodal natural killer/T-cell lymphoma, ALCL: anaplastic large cell lymphoma, ECOG: Eastern
Cooperative Oncology Group, LDH: lactate dehydrogenase, 82-MG: serum [32 microglobulin, IPI: International Prognostic Index, HR: hazard ratio, and 95%
CI: 95% confidence interval. B-symptoms include unexplained fever over 38°C (100.4°F) for 1-2 weeks, unintentional weight loss of >10% of normal body
weight over a period of 6 months or less, and drenching sweats, especially at night. IPI scores were calculated by summing the number of risk factors (age >
60 years, stage ITI/IV, involved extranodal sites > 1, ECOG performance status > 1, and elevated LDH levels).
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TaBLE 2: The clinical results for the two groups.
1 V)

Response Number of patients (%)

Group 1 (n = 49) Group 2 (n = 20) Total (n = 69)
CR 15 (30.6%) 5 (25%) 20 (29.0%)
PR 17 (34.7%) 8 (40%) 25 (36.2%)
ORR (CR + PR) 32 (65.3%) 13 (65%) 45 (65.2%)
SD 8 (16.3%) 3 (15%) 11 (15.9%)
PD 9 (18.4%) 4(20%) 13 (18.9%)

CR: complete response, PR: partial response, ORR: overall response rate, SD: stable disease, and PD: progressive disease.

(range, 10-80 years). A majority of patients experienced B-
symptoms and splenomegaly (53.6% and 58.0%, resp.). At
baseline, 31 patients were classified as stages I-II and 38
patients were classified as stages III-IV. Remarkably, most
patients showed elevated 32-MG levels (56.5%), LDH levels
(66.7%), and most frequently elevated lymphocyte counts
(75.4%). The previous chemotherapy treatments included
CHOP or CHOP-like regimens (COP, CHOEP, ECHOP,
and CHOPT), Hyper-CVAD (cyclophosphamide, vincristine,
Adriamycin, and dexamethasone), DICE (dexamethasone,
ifostamide, carboplatin, and etoposide), and ICE (ifosfamide,
carboplatin, and etoposide) with a median of 3 cycles (range,
2-6 cycles).

3.2. Response to GND. Table 2 demonstrates the clinical
results of the two groups. Overall, objective responses to the
GND regimen were obvious in 45 out of 69 evaluable patients
with 20 patients achieving CR (29.0%) and 25 patients
achieving PR (36.2%), resulting in an ORR of 65.2%. A total
of 11 and 13 patients responded and developed SD (15.9%)
or PD (18.9%), respectively. In addition, among 20 patients
who achieved CR, 3 patients proceeded to receive ASCT and
5 patients received biotherapy. In subgroup analysis, the ORR
was similar between patients from group 1 and group 2 (65.3%
versus 65.0%, P = 0.981), although patients from group 1
achieved a higher CR rate than patients from group 2 (30.6%
versus 25.0%, P = 0.641). Higher PR rates were observed in
patients from group 2 versus group 1 (34.7% versus 40.0%,
P = 0.677). There were no statistically significant response
rate differences between the two different groups (by using
2
X~ -test).

3.3. Survival Analysis. At the cut-off date of the follow-up
examination (30 June 2013), the median follow-up time was
3.5 years for all patients and 4 years for surviving patients
(range, 0.5-11 years). The median OS was 36 months (range,
5-67 months; 95% CI: 25.314-46.686) among all patients. The
median OS was higher for patients from group 1 compared to
patients from group 2 (37 versus 23 months, resp.). According
to the Kaplan-Meier analysis, the 1-, 3-, and 5-year estimated
OS rates for the whole cohort were 71.7%, 47.3%, and 32.4%,
respectively (Figure 1). Estimators for 1-year OS rates were
similar between groups 1 and 2 (72.2% versus 70.3%, resp.).
However, we observed significant differences for the 3- and
5-year OS rates between patients from groups 1 and 2 (53.1%
versus 30.1% and 36.5% versus 20.1%, resp. (Figure 2)).

1.0 7 Median OS: 36 months (n = 69)
0.8 1
0.6 1

0.4 4

0.2

Probability of overall survival (OS)

0.0

T T T T
0 20 40 60
Time from GND treatment (months)

FIGURE 1: The Kaplan-Meier estimate of overall survival (OS) for all
patients.

As shown in Tablel, univariate analysis identified 8
unfavorable prognostic factors for the 69 enrolled patients,
including the time until recurrence (P = 0.021), B-symptoms
(P = 0.014), bone marrow involvement (P = 0.000),
splenomegaly (P = 0.010), disease stage (P = 0.004),
lymphocyte counts (P = 0.005), B2-MG levels (P =
0.001), and LDH levels (P = 0.002). Moreover, multivariate
Cox model analysis revealed that bone marrow involvement
(P = 0.042; hazard ratio (HR): 3.816; 95% CI: 1.049-13.886),
lymphocyte counts (P = 0.000; HR: 5.305; 95% CI: 2.100-
13.403), and LDH levels (P = 0.018; HR: 2.538; 95% CI: 1.172-
5.493) significantly influenced OS.

3.4. Treatment Toxicities. The GND regimen was well tol-
erated with grade 3 or greater treatment-emergent adverse
events occurring in less than one-third of all responding
patients. Unexpectedly, a significant difference in grade 3
to 4 toxicities was present between groups 1 and 2 (16.3%
versus 40%, P = 0.035, by using y°-test). With regard to
hematologic toxicities, which were more frequent relatively
among all patients, grade 1 to 2 neutropenia or leukopenia
was reported in 35 patients (50.7%), grade 1 to 2 anemia
was noted in 23 patients (33.3%), and grade 1 to 2 throm-
bocytopenia was observed in 18 patients (26.1%). Grade 1
to 2 hematologic toxicities for group 2 patients were higher
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TABLE 3: Treatment-emergent adverse events for the two groups.

Treatment toxicities
Group 1 (n = 49)

Number of patients (%)

Group 2 (n = 20) Total (n = 69)

Grades 1-2

Neutropenia or leukopenia 22 (44.9%)

Anemia 15 (30.6%)
Thrombocytopenia 11 (22.4%)
Infection 0

Nausea or emesis 25 (51.0%)
31 (63.3%)
19 (38.8%)

5 (10.2%)

Fatigue
Constipation
Others
Grades 3-4
Hematologic toxicities 8 (16.3%)

Nonhematological toxicities 0

13 (65%) 35 (50.7%)
8 (40%) 23 (33.3%)
7 (35%) 18 (26.1%)
1(5%) 1(1.4%)
9 (45%) 34 (49.3%)
13 (65%) 44 (63.8%)
10 (50%) 29 (42.2%)
2 (10%) 7 (10.1%)
7 (35%) 15 (21.7%)
1(5%) 1(1.4%)

1.0

0.8

0.6

0.4

0.2 -

Probability of overall survival (OS)

0.0

0 20 40 60
Time from GND treatment (months)

_r—1 Group 1 (n = 49) median OS: 37 months
1 Group 2 (n = 20) median OS: 23 months

FIGURE 2: The Kaplan-Meier estimate of overall survival (OS) for
groups 1 and 2.

than those for group 1 patients. Table 3 displays the specific
proportions for the different groups. Although 21.7% of
patients (group 1: 16.3%; group 2: 35.0%) developed grade
3 to 4 neutropenia or leukopenia, no grade 3 to 4 anemia
or thrombocytopenia was observed. By using G-CSF and
TPO, these hematological toxicities were easily manageable
and mostly of short duration (<1 week). Only 1 patient from
group 2 had a neutropenia-associated pulmonary infection
and recovered after anti-infective therapy. Nonhematological
toxicities included nausea, emesis, fatigue, fever, headache,
decreased appetite, constipation, and temporary dysfunction
of the liver and kidney; most of these were mild and reversed
spontaneously. No patients presented with severe pulmonary
toxicity, catarrh, rash, dyspnea, anaphylaxis, edema, or
peripheral nerve toxicity. Treatment related deaths did not
occur. Other adverse effects included fever, headache, and
temporary dysfunction of the liver and kidney.

4. Discussion

TCL encompasses a heterogeneous group of diseases, alto-
gether accounting for less than 15% of all NHLs worldwide. It
is known for its aggressive biological behavior, low response
rate to initial treatment accompanied with a high recurrence
rate, and poor prognosis even for stage I to II disease.
Previously, many advances have been made in the treat-
ment of TCL. Unfortunately, initiatives that just mirrored
the therapies used for BCL have not achieved promising
outcomes in TCL patients, especially in cases with relapsed
or refractory disease. Because of the disappointing responses
and serious toxicities, few options remain for therapeutic
approaches incorporating novel agents such as alemtuzumab,
bortezomib, or L-asparaginase containing regimes [7-9]. In
addition, there is a paucity of data and consensus from phase
III trials concerning the treatment of pretreated TCL patients.

Gemcitabine, a novel nucleoside analogue that is acti-
vated by deoxycytidine kinase (dCK), has shown promising
results in solid tumors such as nonsmall cell lung cancer and
in pancreatic and ovarian cancers [10-12]. Notably, recent
studies showed that gemcitabine alone and/or gemcitabine
containing chemotherapies were also efficient in the treat-
ment of HL and NHL, including heavily pretreated lym-
phoma [1-3, 9]. In a phase II study of 44 pretreated patients
with mycosis fungoides or cutaneous peripheral PTCL-U,
this agent presented an attractive treatment option with a
surprisingly high RR of 70.5% [13]. Furthermore, Marchi et
al. reported RR of 75% with gemcitabine monotherapy in
a phase II study of 32 previously untreated cutaneous TCL
patients, with 22% of patients achieving CR [14]. Bergman et
al. explored the possible mechanisms in vitro and found that
gemcitabine acts against various human malignant cells with
a multidrug resistance (MDR) phenotype by circumventing
MDR [15]. MDR, associated with cross-resistance to some
natural toxin-related compounds, is characterized by the
overexpression of drug efflux pumps such as P-glycoprotein
and MDR-associated proteins 1-3, which may be a result of
increased dCK activity and reduced deoxycytidine deami-
nase activity [16]. Therefore, MDR cells often presented with



accumulated gemcitabine metabolism and sensitivity. This
mechanism was related to the incorporation of gemcitabine
into DNA and RNA, which in turn led to DNA damage [15].

According to previous studies, the effectiveness of gemc-
itabine is demonstrated with satisfactory response rates and
acceptable toxicities. However, there are very limited data
available describing the efficacy and safety of gemcitabine
combined with navelbine and specifically about doxorubicin
as treatment for patients with refractory or relapsed TCL. In
this report, we retrospectively analyzed a cohort of 69 patients
with a range of pretreated TCL histology, who had received
the gemcitabine-containing regimen, GND.

The ORR was 65.2%, including 29.0% of patients who
achieved CR and a significant survival benefit (median OS: 36
months). Our observations are encouraging and comparable
to other published salvage regimens such as ICE [17] and
DHAP [18]. Even though those intensive regimens could
achieve an ORR of 60-70% [17, 18], significant toxicities,
especially serious complications related to myelosuppression,
affected patients’ survival. In contrast, mild bone marrow
toxicity with GND was another significant advantage over
other regimens, as only 15 patients (21.7%) developed grade
3 to 4 neutropenia or leukopenia. The incidence of grade 3 or
4 nonhematological toxicity was low, and severe pulmonary
toxicity associated with gemcitabine [19] was not observed.
In addition, these promising results were observed in a
cohort of refractory or relapsed patients, many of which were
characterized according to poor prognostic features such as
early relapse [6], stages III-IV disease, elevated LDH and [32-
MG levels, and elevated lymphocyte counts [20, 21].

The different outcomes may be due to the schedule or
dose intensity of our study compared to historical reports.
Grade 3 to 4 myelosuppression related toxicity as docu-
mented in the Royal Marsden Hospital experience [22] for
CALGB 59804 was common (grade 3 to 4 neutropenia, 62%
and 63%, separately) [3]. In addition, it is well established that
navelbine and doxorubicin, which act on different parts of
the cell cycle, play an important role in the management of
malignant lymphomas, especially in the first-line treatment.
Thus, the GND regimen did not contain alkylating agents
such as ifosfamide and cyclophosphamide, which could
increase the risk of secondary malignancies in patients with
NHL [23].

In the further subgroups, in which gemcitabine was given
at different doses, the OS and treatment-associated adverse
events, particularly grade 3 to 4 toxicities (16.3% versus 40%
in groups 1 and 2, resp., P = 0.035), were significantly
different despite similar ORRs (65.3% versus 65% in groups
land 2, resp., P = 0.981). The outcome of our study indicates
that gemcitabine at 800 mg/m* on days 1 and 8 schedule
repeated every 21 days was favorable for pretreated TCL
patients.

5. Conclusion

In summary, our retrospective analysis showed that the GND
treatment regimen was effective and well tolerated by patients
with refractory or relapsed TCL. When interpreting the
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outcome of our study, the limited number of cases should
be kept in mind. Therefore, further prospective investigations
that involve a larger number of patients will be helpful to
confirm the advantages of the GND regime and elucidate its
clinical significance intensively.
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