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Safety of chidamide plus rituximab in elderly patients with 
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Background: Patients over 65 years old with diffuse large B-cell lymphoma (DLBCL) or follicular 
lymphoma (FL) relapse or being refractory to rituximab-associated chemotherapy have limited treatment 
options. Chidamide has the ability to enhance the sensitivity of rituximab-resistant tumors in vivo has been 
confirmed. We aimed to assess the activity and safety profile of chidamide plus rituximab in elderly Chinese 
patients with recurrent or refractory B-cell lymphoma.
Methods: In this prospective, single-arm phase II trial, we enrolled patients from three hospitals in China 
with histopathological diagnoses of DLBCL and FL who had relapsed or were refractory to previous lines 
of rituximab-associated chemotherapy. Patients were given chidamide (10 mg on days 1–6 and 8–14) and 
rituximab (375 mg/m2 on day 7). The treatments were repeated every 21 days. The primary endpoint was 
the objective response rate (ORR). The secondary endpoints included the disease control rate (DCR), 
progression-free survival (PFS), overall survival (OS), and safety.
Results: Thirteen patients were enrolled and commenced treatment between November 12, 2018, and 
December 24, 2020. As of March 20, 2021, two patients (15.4%) were still receiving treatment. The median 
follow-up was 13.4 months. The ORR was 40% for the DLBCL cohort (n=10), and 100% for the FL 
cohort (n=3). DLBCL patients had a median PFS (mPFS) of 2.6 months (0.9–31.2 months) and a median 
OS (mOS) of 16.7 months (2.3–13.6 months). Neither mPFS nor mOS was reached in the FL cohort. The 
most frequent treatment-related adverse events (TRAEs) were leukopenia (38.5%), neutropenia (30.8%), 
lymphopenia (30.8%), thrombocytopenia (30.8%), fatigue (38.5%), and hyperuricemia (30.8%). 
Conclusions: Chidamide plus rituximab is clinically effective with an acceptable toxicity profile in elderly 
patients over 65 years old with relapsed or refractory DLBCL and FL. Further investigation is ongoing. 
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Introduction

Diffuse large B-cell lymphoma (DLBCL) is aggressive 
and genetically heterogeneous tumors, accounting for 
approximately 30% of non-Hodgkin’s lymphoma (NHL) 
cases. Follicular lymphoma (FL) is the most prevalent 
indolent NHL (about 22% of cases) (1). Standard 
treatment with rituximab based chemo-immunotherapy 
has revolutionized the 5 years overall survival (OS) of 
DLBCL patients to 58% (2,3) and 10 years OS of FL to 
80% (4). However, approximately 40% of DLBCL patients 
experiencing relapsed or refractory disease have a poor 
prognosis (5). Although FL has a median OS (mOS) more 
than 15 years, most patients with FL undergo disease 
progression after treatment. And 20% of patients with 
FL progress or relapse in the first 2 years after first‐line 
chemoimmunotherapy have significantly shorter survival (6).  
Patients with relapsed FL may also become refractory 
to chemoimmunotherapy or experience histological 
transformation to DLBCL. Prognosis remains poor for 
patients with relapsed or refractory DLBCL or FL (1). To 
date, multiple research have carried out to find the best 
treatment plan for these patients, so as to prolong the 
survival. In the PARMA trial, relapsed DLBCL patients 
showed significantly better event free survival (EFS) and 
OS in the salvage chemotherapy followed by high-dose 
therapy (HDT) and autologous stem-cell transplantation 
(ASCT) compared with the chemotherapy alone group (7). 
CUP trial has demonstrated that progression-free survival 
(PFS) and OS improved in relapsed FL patients treated 
with HDT followed by ASCT then those only received  
chemotherapy (8). For younger patients, HDT followed 
by ASCT can be taken into consideration (9). However, 
patients over 65 years old are usually diagnosed as an 
advanced stage with intermediate- to high-risk according to 
the International Prognostic Index (IPI) (10). Some of the 
elderly patients may have comorbidities, such as cardiopathy, 
diabetes and neuropathy, consider to be contraindications 
to some chemotherapeutics. Furthermore, most elderly 
patients do not qualify for intensive chemotherapy or not 
candidates for ASCT. Hence, effective and safe treatment 
is highly desirable for elderly patients with relapsed or 
refractory DLBCL and FL. 

Rituximab is a chimeric type I anti-CD20 monoclonal 
antibody, significantly improved survival rates when added 
to chemotherapy in B cell lymphomas. The therapeutic 
effect of rituximab depends on the level of CD20 expression 
on the surface of malignant B cells. Aberrant down-

modulation of CD20 expression was observed following 
rituximab treatment in some patients with B cell NHL 
(11,12). The downregulation of the CD20 protein on tumor 
cells, could be one of the reasons for the decreased efficacy 
of anti-CD20-based therapeutic regimens (13,14). 

Chidamide, an oral benzamide class histone deacetylase 
inhibitors (HDACi) that selectively inhibits HDAC1, 2, 3, 
and 10 activity, was approved by the China Food and Drug 
Administration (CFDA) in 2015 for the treatment of relapsed 
or refractory peripheral T cell lymphoma. In recent studies, 
chidamide has also shown a potential benefit for patients with 
B cell lymphoma (15). In our previous study, we reported 
that a patient with relapsed/refractory DLBCL who received 
intensive pretreatment achieved a complete response (CR) 
after three-cycle regimens of chidamide plus rituximab (16). 
Moreover, chidamide plus rituximab, cyclophosphamide, 
doxorubicin, vincristine, and prednisone (R-CHOP) has 
demonstrated promising activity and manageable safety as 
a first-line treatment for elderly patients with DLBCL (17). 
So far we have confirmed that chidamide is a promising 
sensitizer for the retreatment of DLBCL with rituximab  
in vitro and in vivo. This further showed that the synergistic 
effect of chidamide on rituximab could potentially inhibited 
tumor growth and prolonged survival of relapsed or 
refractory DLBCL patients who are intolerable to R-CHOP 
or with poor response to rituximab (16). 

However, prospective trials specifically investigating the 
efficacy of chidamide and rituximab in elderly patients with 
relapsed or refractory DLBCL or FL were sparse. Therefore, 
we aimed to assess the efficacy and safety of chidamide plus 
rituximab as a salvage regimen in elderly patients in China 
with relapsed or refractory DLBCL and FL.

We present the following article in accordance with the 
TREND reporting checklist (available at https://dx.doi.
org/10.21037/atm-21-6019).

Methods 

Participants 

A multi-center, single-arm, open-label, phase II study 
was conducted at three hospitals in China (Tianjin Union 
Medical Center, Second Hospital of Dalian Medical 
University, and Shanxi Provincial Cancer Hospital). Eligible 
patients were 65 years or older, had an Eastern Cooperative 
Oncology Group (ECOG) performance status of 0–2 with 
an IPI ≥2 and a life expectancy of more than 3 months. All 
patients were diagnosed with CD20-positive DLBCL and 
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FL (histopathologically diagnosed) with either a relapsed 
or refractory history after one (≥ two cycles) or more lines 
of rituximab-associated regimens. Refractory was defined 
as patients not achieving partial or complete remission after 
two treatment cycles according to the Revised Response 
Criteria for Malignant Lymphoma (International Working 
Group 2007 criteria) (18). At least one measurable lesion 
of more than 15 mm in the longest diameter or more 
than 10 mm in the shortest diameter on enhanced CT 
scan or PET/CT was required for patients to be eligible. 
Patients’ laboratory tests needed to conform to the 
following standards: hemoglobin ≥90 g/L, neutrophil count 
≥1.5×109/L, platelets ≥80×109/L, alanine aminotransferase 
(ALT) or aspartate aminotransferase (AST) ≤2.5× upper 
limit of normal (ULN), alkaline phosphatase (AKP) or 
bilirubin ≤1.5× ULN, or creatinine ≤1.5× ULN (unless the 
laboratory tests abnormalities were caused by lymphoma).

Patients were excluded from the study if they had 
central nervous system (CNS) lymphoma or testicular 
lymphoma; a history of any other malignant tumor; 
ASCT; previous exposure to any HDACi; uncontrollable 
cardiovascular, autoimmune, coagulation, or infectious 
disease or hepatic or renal insufficiency; exposure to any 
investigational agent within 4 weeks of the first dose of 
the study drug; exposure to the last dose of radiotherapy 
or antitumor treatment (chemotherapy, targeted therapy, 
immunotherapy, or arterial embolization) within 3 weeks of 
the first dose of the study drug; inability to comply with the 
protocol for mental or other unknown reasons; pregnancy 
or lactation; positive for hepatitis B virus (HBV-DNA) or 
human immunodeficiency virus (HIV). The study protocol 
described the complete inclusion and exclusion criteria, and 
has been registered in the Chinese Clinical Trial Registry 
(Identifier: ChiCTR2100050169). The study was conducted 
in accordance with the Declaration of Helsinki (as revised 
in 2013). The final protocol, amendments, patient informed 
consent, and any other appropriate documents were 
reviewed and approved by the Ethics Committee of Tianjin 
Union Medical Center (approval number 2018-9). Written 
informed consent was obtained from all patients before 
enrollment in the study.

Interventions 

Patients received chidamide (Epidaza®, China) 10 mg orally 
on days 1–6 and 8–14 either at home or hospital. According 
to our previous research (18), rituximab (Hanlikang®, 
China) 375 mg/m2 was given intravenously at the hospital by 

nursing staff on day 7, then once every 3 weeks until disease 
progression, death, unacceptable toxicity, or withdrawal 
of consent, for a maximum of 24 months. The chidamide 
provided to subjects was postponed if any adverse events 
(AEs) ≥ grade 3 occurred. There was no dose modification 
plan for chidamide. The regimen resumed when the AEs 
resolved to grade 0–1 or baseline level. Treatment was 
permanently terminated for patients who had stopped 
chidamide for more than 6 weeks. Granulocyte colony-
stimulating factor (G-CSF) and thrombopoietin (TPO) 
were given if grade ≥3 neutropenia or thrombocytopenia 
were present. 

Basic information was collected before treatment, 
including age, gender, weight, IPI score or FLIPI-2, 
Ann Arbor staging, accompanying B symptoms, ECOG, 
and previous regimens and cycles. Baseline evaluations 
were performed in the week preceding the first dose and 
included a physical examination, complete blood cell 
count, coagulation function, serum biochemistry with 
lactate dehydrogenase (LDH) levels, β-actin, HBV markers 
and DNA, Epstein-Barr virus DNA (EBV DNA), and an 
electrocardiogram. Bone marrow aspiration and trephine 
biopsy, PET-CT or enhanced CT scan (including cranial, 
neck, chest, abdomen, pelvis) were performed 28 days 
before treatment. 

Treatment response was assessed by PET-CT or 
enhanced CT scan every two cycles according to the 
Lugano classification 2014 (19). Patients who achieved 
a complete or partial response (PR) or were in a stable 
condition received another two cycles. Patients stopped 
receiving the regimen if the disease progressed. Safety was 
assessed by laboratory tests, electrocardiography, and vital 
sign monitoring at each cycle, and all adverse events were 
recorded.

Objectives and outcomes

The primary endpoint was the objective response rate 
(ORR) assessed by PET-CT or enhanced CT scan. The 
secondary endpoints were the disease control rate (DCR), 
PFS, OS, and AEs. PFS was measured from the first cycle of 
the current treatment to the date of progression, relapse, or 
death from any cause. OS was recorded from the first cycle 
of the current treatment to death from any cause or the date 
of the last follow-up. Safety was evaluated in patients who 
received at least one dose of the therapy. AEs were assessed 
according to the National Cancer Institute Common 
Terminology Criteria for Adverse Events (CTCAE, version 
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4.03). Treatment-related adverse events (TRAEs) were 
defined as those that were related, or possibly related, to 
treatment or whose relationship to treatment was uncertain, 
as assessed by the investigator. AEs were collected by 
face-to-face interviewer-administered questionnaires, and 
survival information was gathered by telephone follow-up.

Statistical analysis

For this phase II single-arm study, analyses were performed 
at the individual level. Sample size estimation was performed 
by Fleming’s single-stage procedure. Defining p0 as the 
proportion of responses below which the treatment did not 
warrant further investigation and pα as the proportion of 
responses beyond which a phase 3 trial should be carried 
out, we set P0=0.05 and Pα=0.35. Given a significance level 
of 5% and power of 80%, the number of patients required 
was 12, and the number of successful patients was 10. The 
number of patients was set at 13 to take into account an 
estimated dropout rate of 10%. Statistical analyses were 
performed by GraphPad Prism 6 (Version 6.01). Survival 
estimates were calculated by the Kaplan-Meier method, 
and survival curves were compared by the log-rank test. 
A two-sided P value of <0.05 was considered statistically 
significant.

Results

Patient characteristics

A total of 13 patients with relapsed/refractory DLBCL or 
FL were enrolled and treated between November 2018 
and December 2020 at the three study sites (Tianjin Union 
Medical Center, China; The Second Hospital of Dalian 
Medical University, China; Sanxi Provincial Cancer Hospital, 
China) (Figure 1). The DLBCL cohort comprised ten 
patients, while the FL cohort included three patients. The 
baseline characteristics of the patients are summarized in 
Table 1. The median age was 72.5 years (65–79 years) and 
65 years (65–75 years) for the DLBCL and FL cohorts, 
respectively. Most patients were female (84.6%) with an 
ECOG performance status score of 0–1. A large proportion 
of patients in the DLBCL cohort (80%) presented with 
advanced lymphoma that had progressed from at least one 
regimen (median 2, 1–6). All patients in the FL cohort 
(100%) had stage III or IV disease and had received 
significant prior systemic cancer therapy with a median 
number of 6 [1–9] prior regimens. The median number of 
previous antineoplastic treatments cycles was 10 [2–23] in the 
DLBCL group and 19 [4–65] in the FL group. All enrolled 
patients received R-CHOP or rituximab, cyclophosphamide, 
vincristine, and prednisolone (R-CVP) at the first-line 
setting. Additionally, 90% of subjects with DLBCL and 
100% with FL had at least one extra-nodal involvement. 
Four subjects showed elevated LDH levels.

By the data cutoff date of June 20, 2021, the median 
follow-up was 13.4 months (5.9–31.2 months). The median 
cycles patients received were 2 (1–12 cycles). Two patients 
continued to receive the study treatment. The reasons for 
treatment discontinuation in the other patients were disease 
progression (n=6), unbearable AE (n=2), patient request 
(n=2), and non-tumor-related death (n=1).

Efficacy

All 13 patients were included in the efficacy analysis, 
and tumor evaluations are listed in Table 2. ORR and 
DCR were achieved in 40% of the ten patients with 
DLBCL, with three patients (30.0%) achieving a CR 
and one patient (10.0%) achieving a PR. The median 
time to initial response was 2.1 months (1.4–3.3 months) 

15 patients screened

2 not eligible

13 assigned to
treatment

2 still receiving
treatment

13 were included in full analysis set for
efficacy analysis and safety analysis

11 patients withdrew from the study 
treatment:

6 disease progression or deterioration
2 adverse events
2 patient request

1 other causes of death

Figure 1 Trial profile. Cutoff date June 20, 2021. 
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in the four patients with an objective response, and the 
median duration of response (DoR) was not reached  
(2.2–29.7 months). In the FL cohort, ORR and DCR 
were achieved in 100% of patients, one patient achieved 
a CR (33.3%), and two patients achieved a PR (66.7%). 

The median time to initial response was 1.5 months  
(1.4–2.3 months) in the three patients with an objective 
response, with mDoR not reached (4.4–12.1 months).

Overall clinical benefit was observed in 53.8% of the 
evaluable patients. The maximum percentage reductions 
from baseline in the target lesions of patients with available 
data are shown in Figure 2A and responses during treatment 
are shown in Figure 2B.

Survival outcome

We further analyzed the survival outcome of the cohort. 
The PFS and OS from the start of chidamide plus rituximab 
treatment were evaluated. Based on the Kaplan-Meier 
estimation, the median PFS (mPFS) of the DLBCL cohort 
was 2.6 months (0.9–31.2 months, Figure 3A), whereas the 
mOS was 16.7 months (3.3–31.2 months, Figure 3B) at 
the time of data cutoff. Of the four DLBCL subjects with 
an objective response, all remained progression free for  
≥90 days. The FL cohort did not reach the mPFS  
(6.6–13.6 months, Figure 3A) or the mOS (6.6–13.6 months, 
Figure 3B). For all patients, the mPFS was 6.8 months, and 
the mOS was 16.7 months (Figure 3C,3D). 

Safety

Safety analyses were based on the 13 eligible patients. 
The median number of treatment doses with chidamide 
and rituximab was 2 (1–10 doses). The overall incidence 
of drug-related AEs was similar in the DLBCL and FL 
cohorts. Treatment-related AEs occurred in nine (69.2%) 
patients. The most common treatment-related AEs were 
leukopenia (38.5%), neutropenia (30.8%), lymphopenia 
(30.8%), thrombocytopenia (30.8%), fatigue (38.5%), 
and hyperuricemia (30.8%). The incidence of grade 3–4 
treatment-related AEs was 46.2%. The most common 
were leukopenia (15.4%), lymphocytopenia (15.4%), and 
thrombocytopenia (15.4%) (Table 3). Treatment-related AEs 
did not lead to dose reduction. Treatment-related serious 
AEs were reported in two patients (15.4%), including one 
case of grade 4 hypothrombocytopenia along with grade 4 
hyperuricemia, and one case of grade 4 fatigue. All grade 
3–4 treatment-related AEs were resolved by symptomatic 
treatment in addition to supportive care, with most of them 
recovering below grade 1. Treatment-related AEs resulting 
in discontinuation occurred in two patients with fatigue and 
slight interstitial lung diseases, respectively. There were no 

Table 1 Baseline clinical and pathological characteristics

Characteristics DLBCL (n=10) FL (n=3)

Age (years)

Median [range] 72.5 [65–79] 65.0 [65–75]

Gender

Male 2 (20.0%) –

Female 8 (80.0%) 3 (100.0%)

ECOG 

0 9 (90.0%) 2 (66.7%)

1 1 (10.0%) 1 (33.3%)

Ann arbor stage 

II 2 (20.0%) –

III 2 (20.0%) –

IV 6 (60.0%) 3 (100.0%)

LDH

Normal 7 (70.0%) 2 (66.7%)

Elevated 3 (30.0%) 1 (33.3%)

Extranodal sites 

0 1 (10.0%) –

≥1 9 (90.0%) 3 (100.0%)

IPI/FLIPI-2

2 3 (30.0%) 1 (33.3%)

3 3 (30.0%) 1 (33.3%)

4 4 (40.0%) 1 (33.3%)

Cycles of prior systemic 
therapy, median [range]

10 [2–23]
19 [4–65]

Lines of prior systemic 
therapy, median [range]

2 [1–6]
6 [1–9]

Prior rituximab 10 (100.0%) 3 (100.0%)

DLBCL, diffuse large B cell lymphoma; FL, follicular lymphoma; 
ECOG, Eastern Cooperative Oncology Group; LDH, lactate 
dehydrogenase; IPI, International Prognostic Index (for DLBCL); 
FLIPI-2, Follicular lymphoma International Prognostic Index  
(for FL).
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treatment-related deaths.

Discussion 

Elderly patients with relapsed or refractory DLBCL and FL 
have poor clinical outcomes and limited treatment options. 
In this multicenter, single-arm, phase II study, chidamide 
and rituximab demonstrated promising antitumor activity 
and manageable toxic effects in heavily pretreated elderly 
patients with relapsed or refractory DLBCL and FL. 
Moreover, the regimen significantly shortened the length 
of hospital stay and improved compliance rates of elderly 
patients. To our knowledge, this is the first report to 
evaluate the efficacy and safety of combined chidamide and 
rituximab as a second-line and subsequent-line regimen 
for elderly patients with relapsed or refractory B-cell 
lymphoma. 

In our study, the median age was 71 years (65–79 years)  
years in all B cell lymphoma patient. The prognosis of 
recruited patients in our trial presented with an IPI/
FLIPI-2 score above 3 (70% of DLBCL, 66.7% of FL). 
The results of our study were reflected in both primary and 
secondary endpoints, with the best ORR of 40% and 100% 
for elderly patients with relapsed or refractory DLBCL and 
FL, respectively. Comparing with an Italian retrospective 
study on relapsed or refractory DLBCL patients treated 
with rituximab plus bendamustine (BR), our cohort had a 
survival benefit of approximately 6 months in mOS (10.8 
vs. 16.7 months) (20). And patients had a higher rate of 
intermediate-high or high-risk IPI in our research (56% vs. 
70%). The results were encouraging, although no benefit 
was observed in ORR (50% vs. 40%) and mPFS (2.8 vs. 
8.8 m) in our study. In another study, only 41% of relapsed 
or refractory indolent NHL (including FL) of all age  
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Figure 2 Overall tumor responses of chidamide plus rituximab as assessed by site investigators. (A) The best change from baseline in the 
size of the target tumor lesion. The color code defines the best response of the target tumor lesion. Three patients (indicated by stars) with 
new lesions are evaluated for disease progression. (B) Records of responses during treatment. The length of each bar represents the time 
from treatment initiation to the last follow-up. CR, complete response; PR, partial response; SD, stable disease; PD, progressive disease; FL, 
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Table 2 Activity of chidamide plus rituximab in elderly patients with relapse and refractory B cell lymphoma 

Efficacy variable DLBCL (n=10) FL (n=3) Total (n=13)

Best overall response

Complete response 3 (30.0) 1 (33.3) 4 (30.8)

Partial response 1 (10.0) 2 (66.7) 3 (23.1)

Progressive disease 6 (60.0) 0 (0.0) 6 (46.2)

Objective response (CR + PR) 4 (40.0) 3 (100.0) 7 (53.8)

Disease control (CR + PR + SD) 4 (40.0) 3 (100.0) 7 (53.8)

Data presented as [cases (%)]. DLBCL, diffuse large B cell lymphoma; FL, follicular lymphoma; CR, complete response; PR, partial 
response; SD, stable disease.



Annals of Translational Medicine, Vol 9, No 24 November 2021 Page 7 of 11

© Annals of Translational Medicine. All rights reserved.   Ann Transl Med 2021;9(24):1769 | https://dx.doi.org/10.21037/atm-21-6019

0      3     6      9    12    15    18    21    24    27    30
Time, months

0      3     6      9    12    15    18    21   24    27    30
Time, months

0     3     6      9    12   15   18    21   24   27   30
Time, months

0     3     6      9    12   15   18    21   24   27   30
Time, months

120

100

80

60

40

20

0

P
ro

gr
es

si
on

 fr
ee

 s
ur

vi
va

l, 
%

120

100

80

60

40

20

0

P
ro

gr
es

si
on

 fr
ee

 s
ur

vi
va

l, 
%

120

100

80

60

40

20

0

O
ve

ra
ll 

su
rv

iv
al

, %

120

100

80

60

40

20

0

O
ve

ra
ll 

su
rv

iv
al

, %

DLBCL (N=10, mPFS 2.6 months)

FL (N=3, mPFS NE)

DLBCL (N=10, mOS 16.7 months)

FL (N=3, mOS NE)

N=13

mPFS 6.8 months
N=13

mOS 16.7 months

A B

C D
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(44–85 years) response to vorinostat and rituximab. While all 
3 patients with FL in our study had better response (100%) to 
HDACi based regimen and AEs were similar to Chen et al.’s  
study (21). Thus, our findings confirm that chidamide and 
rituximab have the potential to improve outcomes in elderly 
patients with relapsed or refractory DLBCL and FL.

This  study addressed the issue of  whether the 
rituximab would continue to be active for retreatment 
after disease progression. Our previous study suggested 
that the downregulation of CD20 mRNA in DLBCL cell 
lines is caused by HDAC-mediated gene silencing (16). 
Internalization of the CD20 molecule (22) and loss of the 
CD20/rituximab complex from the cell surface (23) also 
contribute to rituximab-induced downregulation of CD20 
expression. The downregulation of the CD20 protein on 
tumor cells, may affects the rituximab-induced lipid raft 
domain organization and downstream signal interference, 
result in decreased efficacy of anti-CD20-based therapeutic 
regimens (13,14). To date, several mechanisms associated 
with resensitizing of CD20 monoclonal antibody by HDAC 
inhibition have been identified. Bobrowicz et al.’s study (24)  
had demonstrated that the inhibition of HDAC6 could 
upregulates the protein levels of CD20 independently. Xue 

et al. (25) confirmed that vorinostat overcame acquired 
resistance to rituximab- and chemo-therapy in aggressive B 
cell lymphoma by increasing p21 and acetylation of histone 
H3 leading to G1 cell cycle arrest, which could activate 
alternative cell death pathways. Previously, our research has 
illustrated that chidamide can decreased that of phopho-
HDAC3 and upregulate the expression of CD20 (16). As a 
result, the sensitivity of tumor cells to CD20 monoclonal 
antibody is restored by maintain sufficient targeting levels. 
These findings, suggest that HDACis are a reasonable 
therapeutic strategy implemented in combination therapies 
with anti-CD20 monoclonal antibodies. 

The response of patients was different in this trial. One 
patient had a CR after two cycles of treatment, and six 
patients had PR after the initial two cycles, three of them 
improved to CR within 6 cycles (3–6 cycles). Responses 
were generally durable in both cohorts, the mDoR lasting 
more than 90 days in all responders. However, PD was 
observed in five DLBCL patients (Figure 1B). Recent 
study has confirmed that inactivating mutations of the 
histone acetyltransferase CREBBP (26), exist in 6.4–22.3% 
of DLBCL patients and 30.8–68% of FLs (27-29), is 
correlated with chidamide sensitivity in B cell lymphoma 
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Table 3 Treatment-related adverse events observed with chidamide and rituximab

Event
Grade 1‒2 Grade 3‒4 All grade

N % N % N %

Hematological AEs

Leukopenia 3 23.1 2 15.4 5 38.5

Neutropenia 3 23.1 1 7.7 4 30.8

Lymphocytopenia 2 15.4 2 15.4 4 30.8

Thrombocytopenia 2 15.4 2 15.4 4 30.8

Anemia 1 7.7 NR 1 7.7

Non-hematological AEs

Fatigue 4 30.8 1 7.7 5 38.5

Hyperuricemia 3 23.1 1 7.7 4 30.8

Hand-foot syndrome 1 7.7 1 7.7 2 15.4

Liver dysfunction* 1 7.7 NR 1 7.7

Renal dysfunction# 1 7.7 NR 1 7.7

Diarrhea 1 7.7 NR 1 7.7

Nausea and vomiting 1 7.7 NR 1 7.7

Anorexia 1 7.7 NR 1 7.7

Interstitial lung diseases 1 7.7 NR 1 7.7

Hypokalemia 1 7.7 NR 1 7.7

*, liver dysfunction: elevated serum aspartate aminotransferase levels and alanine aminotransferase levels; #, renal dysfunction: elevated 
serum creatinine and urea. AE, advance events; NR, not reported.

patients. The loss of CREBBP lead to unopposed 
deacetylation of specific genes by the BCL6/SMRT/
HDAC3 complex (27). Although no significant difference 
in survival between patients with or without CREBBP 
mutations upon treatment with CR-CHOP in DLBCL 
patients, patients with inactivation mutation of CREBBP 
showed an inferior PFS and OS (17). Therefore, CREBBP 
can serve as a potential biomarker to predict chidamide 
sensitivity (30), and patients with CREBBP mutation are 
likely to benefit from our regimen.

Regarding the dose intensity and feasibility of the 
chidamide and rituximab regimen in elderly patients with 
relapsed or refractory DLBCL or FL, the analysis of drug 
delivery showed that patients received full doses of both 
drugs in all cycles which demonstrated a better tolerability. 
The standard protocol of chidamide for the treatment of 
T-cell lymphoma is 30 mg, twice a week. In the phase I trial 
of chidamide, no dose-limiting toxicity were identified in 

the BIW cohorts up to 50 mg (31). Considering the older 
age of B cell NHL patients and less tolerate to the drug, 
we reduced dose of chidamide to 10 mg/day for 2 weeks 
(except seventh day) with rituximab on the seventh day, then 
rest for a week. For patients under 65 years old, maintain  
10 mg/day or modify the dose of chidamide could be taken 
into consideration, but further investigations are needed. 

Although chidamide was given in a novel way, AEs 
which associated were generally mild and manageable with 
no additional AE. The main AEs were myelosuppression, 
fatigue, and hyperuricemia. The most common grade 3/4 
adverse event was myelosuppression (≤15.4%), which is 
similar to, or lower than, other previously reported HDACi-
associated regimens (9,20,21,31). The myelosuppression 
was of short duration and resolved using G-CSF without 
translating into excessive infections. Two patients 
discontinued the therapy because of intolerant fatigue and 
light interstitial lung diseases, respectively. Both patients 
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recovered in one week after stop the treatment. There was 
no treatment-related death. No unexpected AEs or new 
safety signals were noted with the addition of chidamide to 
rituximab.

The limitations of the present study included the single-
arm design and the relatively small sample size. Therefore, 
we were unable to compare our findings directly with the 
treatment outcomes of chemotherapy alone. Furthermore, 
other biomarkers, including EB virus positivity, were not 
detected in our trial. 

In conclusion, our results confirmed that chidamide 
combined with rituximab in elderly patients over 65 years 
with relapsed or refractory B cell lymphoma may be a 
potential second-line or follow-up treatment option with 
a manageable safety profile and promising efficacy. A 
randomized phase III trial of chidamide plus rituximab is 
warranted to further evaluate the combination as a second-
line or follow-up treatment for relapsed or refractory 
DLBCL and FL at all ages in the near future.
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