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Abstract: 
Background and aim: Non-Hodgkin lymphoma (NHL) is the most prevalent 

hematological malignancy worldwide. Outcome of lymphoma has definitely 

improved over the last few decades. Nevertheless, notable group of patients may 
display a poor response to treatment with a true refractoriness or a transient 

response followed by early relapse which represent approximately one quarter 

of NHL cases undergoing induction therapy who remains a major cause of 

morbidity and mortality with only a small percentage will experience prolonged 

disease-free survival with salvage chemo immunotherapy. Bendamustine had 

been suggested in previous studies as a second line therapy for relapsed 

/refractory (RlR) NHL .This study aimed to evaluate the efficacy and safety of 

using the Bendamustine as single agent in RlR NHL patients. 

Patients and Methods: A prospective, single arm study that was carried out on 

twenty five patient diagnosed as RlR NHL who previously received at least one 

salvage line of chemotherapy. Patient received bendamustine at dose of 120 mg/ 
m2 in day 1 and 2 every 3 weeks for 3 cycles intravenous with 250 ml saline 

over 60 minute then reassessed. 

Results: Study revealed that overall response rate was 60% with patients had 

complete remission (CR) was (20%), (40%) achieved partial remission (PR), 

(4%) had stationary disease (SD) and (36%) had progressive disease. Overall 

survival was 72 % at 12 months and 66 % at 24 months. Moreover, median for 

progression free survival (PFS) is 12 months with range of (2-24) month, PFS 

was 68% at 6 months, 63.8 % at 12 months and 63.8 % at 24 months. In our 

study three (12%) patients had no toxicity and 22 (88%) patients developed 

toxicity. The main toxic effects are haematological. Eighteen (72%) patients 

developed haematological toxicity and four (16%) developed non-

haematological toxicity. According to haematological toxicity one of them (4%) 
had thrombocytopenia grade 1-2. Four (16%) of them had thrombocytopenia 

grade 3-4.Two (8%) patients had neutropenia grade 1-2 (one of them had febrile 

neutropenia). Seven (28%) patients had neutropenia grade 3-4 (three of them 

had febrile neutropenia. Two (8%) patients had anemia grade1-2. Two (8%) of 

them had anemia grade 3-4. 

According to patients who had non-haematological toxicity. One (4%) of them 

had fatigue grade 3-4. One (4%) of them had vomiting grade1-2 .Two(8%) 

patients had diarrhea grade 1-2 this showed that bendamustine is tolerated with 

low haematological and non-haematological toxicity profile. 

Conclusion: Bendamustine is suggested to be an effective regimen in treatment 

of RlR NHL with high response rate and low toxicity profile. 
 

Keywords: Relapsed / Refractory Non-Hodgkin lymphoma, Bendamustine, OS, 

PFS.  
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Introduction: 
NHL is the most prevalent hematologic malignancy 

worldwide. NHL ranks among the top ten most 

common malignancies accounting for 2.8% of all new 

cancer diagnoses globally [1]. In Egypt, NHL is the 

fifth most common cancer in both sexes, mostly with a 

late onset of the disease [2]. 

Notable group of patients with NHL may display a 

poor response to treatments with a true refractoriness or 

a transient response followed by early relapse. Rational 

of treatment depend on that most patients with relapsed 

or refractory NHL must receive second-line treatment 

sometimes followed by stem cell transplantation. 

Managing RlR NHL continues to be a challenge to the 
treating hemato-oncologist [3]. Anthracycline-based 
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regimen in combination with rituximab, so called 

CHOP-R regimen (rituximab, cyclophosphamide, 

doxorubicin, vincristine and prednisone) has been the 

mainstay of treatment in NHL and mostly used as first 

line of treatment [4]. 

Multiple relapses are common for patients with 

NHL. Most relapses are detected within the first 2 years 

by the occurrence of clinical symptoms during the 

follow up and need second lines of treatment Relapsed 

cases can be clinically silent and is often diagnosed on 
routine follow-up. If clinical features and/or imaging 

findings suggest relapse, an excision biopsy should 

always be performed because R / R NHL mostly has 

poor prognosis [5]. 

Bendamustine is alkylating agent with multiple 

unique mechanisms of action and a lack of cross 

resistance with other alkylating agents, with multiple 

unique mechanisms of action. It is approved by the U.S. 

Food and Drug Administration (FDA) and the European 

Medicines Agency (EMA) for the treatment of patients 

with rituximab-refractory indolent B-cell NHL .In 
addition, it has recently been approved by Swissmedic 

for the first-line treatment of patients with FL in 

Switzerland. Approval by the FDA and EMA for first-

line treatment of patients with FL and/or other indolent 

NHL. So bendamustine shown efficacy in 

refractory/relapsed setting suggesting the possible 

treatment option for patients failing conventional 

chemotherapy [6]. 

This work evaluated the efficacy and safety of using 

the Bendamustine as single agent in RlR NHL patients 

in an attempt to achieve better management of such 

condition. 
       

Patients and Methods: 
This study was carried out after being approved by 

the local ethics of South Egypt Cancer Institute, Assiut 

University, Egypt with informed consent was obtained 

from all patients. 
This is a prospective, single arm, single center study 

carried out in Medical Oncology Department, South 

Egypt Cancer Institute, Assiut University in the period 

between January 2019 to December 2020 (two year) 

after fulfilling the coming inclusion and exclusion 

criteria and approval of the ethical committee. 

Inclusion criteria included: age more than 18 years 

old, Eastern Cooperative Oncology Group (ECOG) 

performance status ≤ 2, histological diagnosed as NHL 

according to WHO, patient documented to be RlR 

(patient who had appearance of new lesions after 

attainment of complete remission after 1year of 
treatment or after one or more line chemotherapy). 

Exclusion criteria included: patient with age less 

than 18 year, patient with second primary malignancy, 

inadequate organ function that would compromise the 

safety of the patient or compromise the patient's ability 

to complete the study , patient with sever 

myelosuppression and  pregnant or breast feeding 

women. 

The patients were subjected to complete history 

taking include: personal history: as name, age, sex, 

residence, present history (as onset, course, duration 

type and stage of lymphoma), past history of any 

chronic or associated disorders, family history of 

lymphoma, or other general diseases, history of 

previous chemotherapy treatment and patient refused. 

All patients were subjected to physical examination, 

routine laboratory tests included complete blood count 

(CBC), lactate dehadrogenase, liver function, bone 

marrow aspirate& biopsy and virology and radiological 

examination before and after treatment (Computed 
tomography imaging of neck, chest and abdomen/Pelvis 

and PET with computed tomography). 

As regard treatment protocol, every patient received 

bendamustine at dose of 120 mg/ m² (with 250 ml saline 

over 60 minute in day 1 and 2 every 3 weeks for 3 cycle 

I.V and reassess.  

As regard patient assessment, tumor status was 

assessed clinically each cycle and every 3 cycles by CT 

imaging according to Response Evaluation Criteria in 

Solid Tumors (RECIST) [7]. Patients also assessed 

cycle by cycle for toxicity by clinical and basic 
laboratory investigations. Toxicity was reported 

according to the National Cancer Institute Common 

Terminology Criteria for Adverse Events (CTCAE) [8]. 

Follow up after complete response to treatment: 

history and physical examination and laboratory 

investigations every 4-6 month for 2 years, and 

radiological which included neck, chest, abdomen and 

pelvis CT scan with contrast every 4- 6 month for 2 

years after completion of treatment. 

 

Statistical methods:  

 All statistical calculations was done using SPSS 
(statistical package for the social science; SPSS Inc., 

Chicago, IL, USA) version 22. Data were statistically 

described in terms of mean ± standard deviation (±SD), 

or median and range when not normally distributed, 

frequencies (number of cases) and relative frequencies 

(percentages) when appropriate. OS and PFS were 

estimated using the Kaplan-Meier method. 

 

Results:  
Twenty five patient included in our study with 

patients characteristics are shown in Table 1. In 

summary there were 14 males (56%) and 11 females 

(44%). the median age at diagnosis was 48 years. As 

regards diagnosis, there are 24 patient (96%) patient had 

DLBCL (high grade), one (4%) had follicular 

lymphoma (intermediate grade). According to stage, 

three patients (12%) had stage Ⅱ, 6 patients (24%) had 

stage Ш and 16 patients (64%) had stage Ⅳ. Twelve 

patient (48%) had B.M infiltration and 13 (52%) had no 

infiltration. As regard to disease status, the study on 

eighteen (72%) refractory patient, seven (28%) relapsed 
patient with ten (40%) of patient had low intermediate 

IPI, ten (40%) of them had high-intermediate IPI and 

five (20%) of them had high IPI. 

Regard to previous lines; 25 (100%) patients 

received CHOP, GDP used as second line in eleven 

(44%) patients, ICE was used as second line in four 
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(16%) patients and as third line in six (24%) patients, 

DHAP was used as second line in two (8%) patients and 

as third line in three (12%) patients and as fourth line in 

one (4%) patients, Pegylated Liposomal Doxorubicin 

(calyx) -based use as third line in one (4%) patient and 

fourth line in one (4%) patient (figure1).  
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Figure (1) show previous lines of chemotherapy 

studied 25 R\R NHL patients 

 
 

Table 1: Patients characteristics of the studied 25 

patients with R/R NHL 

Variable name N (%) 

Follow up (months) 

 Mean ± SD 10.24 ± 6.12 

Age (year) 

 Mean ± SD 45.00 ± 8.94 

Sex 

 Female 11 (44.0) 

 Male 14 (56.0) 

Type of lymphoma 

 DLBCL 24 (96.0) 

 Follicular 1 (4.0) 

Stage before treatment 

 Stage 2 3 (12.0) 

 Stage 3 6 (24.0) 

 Stage 4 16 (64.0) 

Other comorbidity 

 No 19 (76.0) 

 Hypertension 2 (8.0) 

 Diabetes 2 (8.0) 

 Both 1 (4.0) 

 Liver cirrhosis 1 (4.0) 

 BM infiltration 

 Yes 12 (48%) 

 No 13 (52%) 

IPI 

 Low 0 (0.0) 

 Low-Intermediate 10 (40.0) 

 High-Intermediate 10 (40.0) 

 High 5 (20.0) 

   

Status of the patient at time of starting Bendamustin 

 Refractory 18 (72.0) 

 Relapsed 7 (28.0) 

 

As regard treatment schedule and response rate there 

were 17 patients (68%) received six cycle but 8 patient 

received only three cycle because of progression or 

death or referral to bone marrow transplantation (one 

case). with five patients (20%) achieved CR, 10 patients 

(40%) achieved PR, nine patients (36%) had PD and 

one patient (4%) had SD as shown in (Table 2). Overall 

survival was 72.0 ± 9% at 6 months, 72.0 ± 9 % at 12 

months, 66.0 ±10.0 % at 18 months, and 66.0 ± 10.0% 

at 24 month as shown in figure 2 and table 3. 
 

 

Table 2: Treatment schedule and patient’s response 

studied patients 

Variable name N (%) 

Number of cycle of Bendamustine 

 Three cycles 8 (32.0) 

 Six cycles 17 (68.0) 

Regularity of Bendamustine 

 Regular 24 (96.0) 

 Irregular 1 (4.0) 

Response after treatment by Bendamustine 

 CR 5 (20) 

 PR 10 (40) 

 SD 1 (4) 

 PD 9 (36) 

 

 

 

 
Figure (2) show Overall survival analyses (Kaplan –

Meier Estimation) was defined as the time from 

enrollment on the study to death from any cause or last 

follow up 

 

Table 3: Clinical outcome, Overall survival analyses 

(Kaplan –Meier Estimation) of 25 patients with R\R NHL 

OS 
 

Estimate ± SE 

At 6 months 72.0±9.0% 
At 12 months 72.0±9.0% 
At 18 months 66.0±10.0% 
At 24 months 66.0±10.0% 
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  PFS was 68 ±9.3% at 6 months, 63 ± 9.7 % at 12 

months, 63 ± 9.7 at 18 months, and 63 ± 9.7 at 24 

month as shown in Figure3 and table 4. 

 

 

 
Figure (3) show Progression free survival analyses 

(Kaplan –Meier Estimation) that calculated from 

enrollment on the study to progression or death from 

NHL of 25 patients with R\R NHL 
 

 

 

Table 4: Clinical outcome, Progression free survival 

(Kaplan –Meier Estimation) of 25 patients with R\R NHL 

PFS 
 

Estimate ± SE 

At 6 months 68.0±9.3% 
At 12 months 63.8±9.7% 

At 18 months 63.8±9.7% 
At 24 months 63.8±9.7% 

 

 

 

 

 

 

As regard toxicity there were three (12%) patients 

had no toxicity and 22 (88%) patients developed 

toxicity. Concerning the toxicity, the main ones were 
haematological. Eighteen (72%) patients developed 

haematological toxicity and four (16%) developed non-

haematological toxicity. According to haematological 

toxicity, one patient (4%) had thrombocytopenia G1-2. 

Four (16%) patients had thrombocytopenia G3-4. Two 

(8%) patients had neutropenia G1-2 (one case had 

febrile neutropenia). Seven (28%) patients had 

neutropenia G3-4 (three cases had febrile neutropenia). 

Two (8%) patients had anemia G1-2. Two (8%) patients 

had anemia G3-4. 

According to non-haematological toxicity. One 
(4%) patient had fatigue grade 3-4. One (4%) patient 

had vomiting grade1-2. Two (8%) patients had diarrhea 

grade 1-2 (Table 5). 

 
 

 

Table 5: Toxicity to Bendamustine 

Variable name N (25) % 

Hematological Toxicity 

 Thrombocytopenia G1-2 1 (4) 

 Thrombocytopenia G3-4 4 (16) 

 Neutropenia G1-2 2 (8) 

 Neutropenia G3-4 7 (28) 

 Anemia G1-2 2 (8) 

 Anemia G3-4 2 (8) 

Non-hematological Toxicity 

 Fatigue G3-4 1 (4) 

 Vomiting G1-2 1 (4) 

 Diarrhea G1-2 2 (8) 

No toxicity documented  3 (12) 

 

 

 

Discussion: 

Non-Hodgkin lymphoma is the most prevalent 

hematologic neoplasm. No standard treatment having 

been established for relapsed and refractory NHL [9]. 

Bendamustine is an alkylating novel agent with multiple 
unique mechanisms of action. It is approved by the U.S. 

Food and Drug Administration (FDA) and the European 

Medicines Agency (EMA) for the treatment of patients 

with rituximab-refractory indolent NHL [10]. 

In our study, (20%) of patients had CR, (40%) 

achieved PR so over all response rate(ORR) was 60% 

including 5 CR, SD in (4%) and (36%) achieved 

progression to treatment . this near result of Ohmachi et 

al [14] who made a multicenter, open-label, phase II 

study on 63 patients, the CR rate was 37.3%, with 

25.4% achieving PR so ORR 62.7% with 16.9% 

achieving stable disease, only 16.9% developing 
progressive disease, and 3.4% not evaluated that also 

detect good response with bendamustine. Also this near 

result of Heider et al [11] administered bendamustine at 

120mg/m2 on 2 successive days every 3 weeks to 52 

patients with relapsed or refractory indolent 

lymphomas. Over all response rate response rate was 

73%, including 6 CRs (11%). In contrast To Bremer et 

al [12] administered 60 mg/ m² /d for 5 consecutive 

days to 102 patients with a variety of lymphoid 

malignancies, including 46 with lymphoplasmacytic 

lymphoma, and reported over all response rate of 82%, 
with 15% CRs. These data were confirmed in the 

pivotal trial reported by Kahl et al [13] conducted on 

100 patients with rituximab-refractory indolent NHL by 

using bendamustine at 120mg/ m² on days 1 and 2 every 

21 days for six cycles with patients received a median 

of three prior regimens including two prior rituximab-

containing regimens, 37% had received prior nucleoside 

analog therapy and 24% prior radioimmunotherapy  

In our study, median for PFS was 12 months with 

range from (2-24) month and PFS after 12 months were 

63.8% with median follow up 12 month. Several studies 

demonstrated almost nearer results as Kahl et al [13] 
who reported that the median DOR was 9.2 months and 

median PFS was 9.3 months. But Friedberg et al [15] 

study which reported that, median PFS was 8.3 months 

for the indolent histologies and 4.2 months for the 
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transformed NHL. As well, Ohmachi et al [14] study 

which documented that at the median follow-up of 4.7 

months (range, 0.5 to 19.2 months) with median PFS 

was 6.7 months. In our study median overall survival is 

12months ranged (2-24) unlike Heider et al [11] who 

reported the median over-all survival time was 36 

months (3-67) . Overall survival was 72.0 % at 12 

months and 66 % at 24 month in our study.  

In our study the main toxicity observed is 

hematological with one of them (4%) had 
thrombocytopenia grade 1-2, four (16%) of them had 

thrombocytopenia grade 3-4, two (8%) patient had 

neutropenia grade 1-2 (one of them had febrile 

neutropenia), seven (28%) patient had neutropenia 

grade 3-4 (three of them had febrile neutropenia), two 

(8%) them had anemia grade 1-2 and two (8%) of them 

had anemia grade 3-4 Similar to our findings; Friedberg 

et al [15] who demonstrated that the main toxicity is 

haematological including neutropenia, anemia, and 

thrombocytopenia were primarily grade 1-2 in severity. 

Five episodes of febrile neutropenia were documented 
with 47% of patients experienced grade 3 to 4 

neutropenia, but only 7% had febrile neutropenia. Grade 

3 to 4 thrombocytopenia and grade 3 anemia were 

reported in 24% and 9% of patients, respectively. As 

well, Ohmachi et al [14] who demonstrated that the 

main toxicity observed with bendamustine treatment 

was reversible myelosuppression, including grade 3-4 

neutropenia (72%), leukopenia (65%) and 

thrombocytopenia (16%). Vacirca et al [16] study 

which reported that the most common hematologic 

adverse event was neutropenia, thrombocytopenia and 

anemia, each occurring in 44 % of patients also. Grade 
4 adverse events included febrile neutropenia in four 

patients (7 %), thrombocytopenia in three patients (5%), 

and leukopenia in one patient (2 %). Grade 3 adverse 

events included neutropenia in 17 patients (29 %), 

thrombocytopenia in 10 patients (17 %), leukopenia in 

13 patient (22%) and anemia in 7 patients (12%). 

Weidmann et al [17] who reported that hematological 

toxicity grade 3 and 4 was generally moderate (8–13% 

of all treatment cycles) but in two patients, 

bendamustine had to be stopped due to prolonged grade 

4 thrombo- and leukocytopenia. 
In our study thrombocytopenia grade 1-2 were in 

4%, neutropenia grade 1-2 were in 8%, anemia grade 1-

2 in 8% this in disagreement with Köppler et al [18] 

who documented that thrombocytopenia grade 1-2 were 

in 60%, neutropenia grade 1-2 were in 31% and anemia 

were in 82%. 

In our study three (12%) patients had herpes 

infection who not take prophylaxis anti-viral. This 

similar to Friedberg et al [15] who demonstrated that 

three patients experienced documented grade 3 

infections (herpes infection and pneumonia) with 

neutropenia. 
In our study, non-hematological toxicities are low 

incidence with one (4%) of them had fatigue grade 3-4, 

one (4%) of them had vomiting grade1-2 and two (8%) 

patient had diarrhea grade 1-2 this in agreement with 

Weidmann et al [17] who reported that subjective non-

hematological toxicity was moderate to low with no 

grade 4 toxicity was observed with respect to 

nausea/emesis, fever, infections or diarrhea, and grade 3 

toxicity for these side effects was low incidence (<10% 

of all evaluated treatment cycles). In disagreement with 

Vacirca et al [16] who reported that non-hematological 

adverse events included anorexia, dehydration, fatigue, 

mucositis, shingles, and weight loss which not reported 

with our study. 

Because bendamustine is an alkylating agent, 

secondary malignancies are a potential concern, 
however, no secondary malignancy reported in our 

study this in agreement with Weidmann et al [17] who 

reported that none of the patients had secondary 

malignancy. In disagreement with Friedberg et al [15] 

who demonstrated that secondary malignancies 

developed in three patients, all of whom eventually 

died.  

In our study only three cases died because disease 

progression this similar to Ohmachi et al [14] who 

reported similar result with three deaths also occurred 

during the treatment period these were caused by 
disease progression, respiratory failure owing to tumor 

related airway compression, and hypotensive shock of 

unknown etiology but Vacirca et al [16] reported that 

four deaths occurred on during the study which 

included two patients who died from disease-related 

complications, one patient from disseminated herpes 

zoster, and one patient of unknown cause which was not 

matching with Weidmann et al study [17] which 

reported that none of the patients died.  

 

Conclusion: 
From our study we can conclude that Bendamustine 

is suggested to be an effective regimen in treatment of 

RlR NHL with high response rate and low toxicity 

profile. 

 

Limitation of our study 

Small sample size is obstacle in our study. 
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