Original Article

Three-year Follow-up on the Safety and Effectiveness
of Rituximab Plus Chemotherapy as First-Line
Treatment of Diffuse Large B-Cell Lymphoma

and Follicular Lymphoma in Real-World Clinical
Settings in China: A Prospective, Multicenter,
Noninterventional Study

Jian-Qiu Wu', Yong-Ping Song?, Li-Ping Su®, Ming-Zhi Zhang*, Wei Li®, Yu Hu®, Xiao-Hong Zhang’, Yu-Huan Gao®, Zuo-Xing Niu®, Ru Feng'’, Wei Wang"',
Jie-Wen Peng'?, Xiao-Lin Li'3, Xue-Nong Ouyang', Chang-Ping Wu's, Wei-Jing Zhang'¢, Yun Zeng"’, Zhen Xiao'?, Ying-Min Liang', Yong-Zhi Zhuang?®,
Ji-Shi Wang?, Zi-Min Sun?, Hai Bai?, Tong-Jian Cui?, Ji-Feng Feng'

"Department of Oncology, Jiangsu Cancer Hospital & Jiangsu Institute of Cancer Research & Nanjing Medical University Affiliated Cancer Hospital, Nanjing,
Jiangsu 210008, China
?Department of Hematology, Henan Cancer Hospital, Zhengzhou, Henan 450000, China
Department of Hematology, Shanxi Cancer Hospital, Taiyuan, Shanxi 030013, China
“Department of Oncology, The First Affiliated Hospital of Zhengzhou University, Zhengzhou, Henan 450000, China
SDepartment of Oncology, Jilin University First Affiliated Hospital, Changchun, Jilin 130000, China
5Department of Hematology, Union Hospital Tongji Medical College, Huazhong University of Science and Technology, Wuhan,
Hubei 430072, China
"Department of Hematology, The Second Affiliated Hospital of Zhejiang University School of Medicine, Hangzhou,
Zhejiang 310009, China
8Department of Hematology, Fourth Hospital of Hebei Medical University, Shijiazhuang, Hebei 050000, China
9Department of Oncology, Affiliated Hospital of Shandong Academy of Medical Sciences, Jinan, Shandong 250000, China
"Department of Hematology, Medical University Nanfang Hospital, Guangzhou, Guangdong 510000, China
""Department of Oncology, Guangdong Foshan First Hospital, Foshan, Guangdong 528000, China
2Department of Oncology, Guangdong Zhongshan People’s Hospital, Zhongshan, Guangdong 528403, China
sDepartment of Hematology, Xiangya Hospital Central South University, Changsha, Hunan 410008, China
“Department of Oncology, Fuzhou General Hospital of Nanjing Military Command, Fuzhou, Fujian 350001, China
'5Department of Oncology, Changzhou First People’s Hospital, Changzhou, Jiangsu 213000, China
'Department of Oncology, 307 Hospital of Chinese People’s Liberation Army, Beijing 100070, China
"Department of Hematology, First Affiliated Hospital of Kunming Medical University, Kunming, Yunnan 650221, China
'8Department of Hematology, Affiliated Hospital of Neimenggu Medical College, Hohhot, Huhehaote, Inner Mongolia 010050, China
“Department of Hematology, The Fourth Military Medical University Affiliated Tangdu Hospital, Xi’an, Shaanxi 710038, China
2Department of Oncology, Daging General Hospital Group Oilfield General
Hospital, Daging, Heilongjiang 163001, China Address for correspondence: Dr. Ji-Feng Feng,
#'Department of Hematology, Affiliated Hospital of Guiyang Medical College, Department of Oncology, Jiangsu Cancer Hospital & Jiangsu Institute of
Guiyang, Guizhou 550004, China

Cancer Research & Nanjing Medical University Affiliated Cancer Hospital,
2Department of Hematology, Anhui Provincial Hospital, Hefei, Anhui 23000, Nanjing, Jiangsu 210008, China
China E-Mail: fiif@vip.sina.com
23Department of Hematology, Lanzhou Military Hospital, Lanzhou, Gansu
730046, China
%Department of Oncology, Fujian Provincial Hospital, Fuzhou, Fujian 350001,

This is an open access journal, and articles are distributed under the terms of the

China Creative Commons Attribution-NonCommercial-ShareAlike 4.0 License, which

allows others to remix, tweak, and build upon the work non-commercially, as long as

Wei-Jing Zhang now works at Department of Oncology, Beijing Shijitan appropriate credit is given and the new creations are licensed under the identical terms.
Hospital, Capital Medical University, Beijing, China. For reprints contact: reprints@medknow.com

© 2018 Chinese Medical Journal | Produced by Wolters Kluwer - Medknow

Quick R Code: How to cite this article: Wu JQ, Song YP, Su LP, Zhang MZ, Li W,
wick Response Loce: Website: Hu'Y, Zhang XH, Gao YH, Niu ZX, Feng R, Wang W, Peng JW, Li XL,
S Ouyang XN, Wu CP, Zhang W1J, Zeng Y, Xiao Z, Liang YM, Zhuang YZ,

Wang JS, Sun ZM, Bai H, Cui TJ, Feng JF. Three-year Follow-up on the
Safety and Effectiveness of Rituximab Plus Chemotherapy as First-Line
DOI: Treatment of Diffuse Large B-Cell Lymphoma and Follicular Lymphoma
10.4103/0366-6999.237401 in Real-World Clinical Settings in China: A Prospective, Multicenter,
Noninterventional Study. Chin Med J 2018;131:1767-75.

.Chinese Medical Journal | August 5,2018 | Volume 131 | Issue 15 1767




Background: Prospective real-life data on the safety and effectiveness of rituximab in Chinese patients with diffuse large B-cell
lymphoma (DLBCL) or follicular lymphoma (FL) are limited. This real-world study aimed to evaluate long-term safety and effectiveness
outcomes of rituximab plus chemotherapy (R-chemo) as first-line treatment in Chinese patients with DLBCL or FL. Hepatitis B virus (HBV)
reactivation management was also investigated.

Methods: A prospective, multicenter, single-arm, noninterventional study of previously untreated CD20-positive DLBCL or FL patients
receiving first-line R-chemo treatment at 24 centers in China was conducted between January 17, 2011 and October 31, 2016. Enrolled
patients underwent safety and effectiveness assessments after the last rituximab dose and were followed up for 3 years. Effectiveness
endpoints included progression-free survival (PFS) and overall survival (OS). Safety endpoints were adverse events (AEs), serious AEs,
drug-related AEs, and AEs of special interest. We also reported data on the incidence of HBV reactivation.

Results: In total, 283 previously untreated CD20-positive DLBCL and 31 FL patients from 24 centers were enrolled. Three-year PFS was
59% (95% confidence interval [C7]: 50-67%) for DLBCL patients and 46% (95% CI: 20—69%) for FL patients. For DLBCL patients,
multivariate analyses showed that PFS was not associated with international prognostic index, tumor maximum diameter, HBV infection
status, or number of rituximab treatment cycles, and OS was only associated with age >60 years (P < 0.05). R-chemo was well tolerated.
The incidence of HBV reactivation in hepatitis B surface antigen (HBsAg)-positive and HBsAg-negative/hepatitis B core antibody-positive
patients was 13% (3/24) and 4% (3/69), respectively.

Conclusions: R-chemo is effective and safe in real-world clinical practice as first-line treatment for DLBCL and FL in China, and that

HBYV reactivation during R-chemo is manageable with preventive measures and treatment.
Trial Registration: ClinicalTrials.gov, NCT01340443; https://clinicaltrials.gov/ct2/show/NCT01340443.

Key words: Asian; Hematopoietic Malignancy; Hepatitis B Virus; Observational Study; Rituximab

INTRODUCTION

Non-Hodgkin’s lymphoma (NHL) is the fifth most common
type of cancer, accounting for 4-5% of new cancer cases
and 3% of cancer-related deaths.[! Diffuse large B-cell
lymphoma (DLBCL) and follicular lymphoma (FL) are the
most common subtypes of B-cell NHL, accounting for 31%
and 22% of new cases in patients from developed countries,
respectively.” In China, DLBCL is the most common form
of NHL, accounting for 40-50% of newly diagnosed cases.*
Hepeatitis B virus (HBV) infection is highly endemic in China
compared with developed countries. Hepatitis B surface
antigen (HBsAg) can be detected in 25-61% of patients with
DLBCL and 20-40% of those with FL.* Rituximab plus
chemotherapy (R-chemo) is the standard first-line treatment
for patients with DLBCL or FL, with several randomized
clinical trials (RCTs) having demonstrated its benefits.>1
Reactivation of HBV is a well-established complication of
R-chemo and can result in hepatic mortality and interruptions
in chemotherapy.'"!2!

It is of great importance to generate real-world data to
translate the outcomes of clinical trials into actual clinical
practice, having important implications for oncologists
treating patients with comorbidities such as HBV infection.
Despite the clinical importance of rituximab in real-world
clinical settings in China, prospective real-life data on the
safety and effectiveness of R-chemo in patients with DLBCL
or FL are limited. We therefore performed a prospective,
multicenter, noninterventional study to evaluate R-chemo
as first-line treatment in Chinese patients with DLBCL
or FL. Interim analyses were performed 120 days after
the last rituximab administration. Short-term findings
showed that R-chemo was well tolerated, and the overall
response rate (ORR) among patients with DLBCL was

94.2%. Furthermore, HBsAg positivity represented a poor
prognostic factor for complete response (CR) rate in Chinese
patients with DLBCL.['!

In this study, we evaluated long-term safety and effectiveness
outcomes of R-chemo in real-world clinical settings in
Chinese patients with DLBCL or FL. HBV reactivation
management was also investigated.

MEeTHODS

Ethical approval

The study protocol was approved by the Institutional Review
Board at Jiangsu Cancer Hospital (No. 2010NL-053). This
study was performed in accordance with Good Clinical
Practice and the ethical principles of the Declaration of
Helsinki. All patients provided written informed consent. The
study was registered at clinicaltrials.gov (NCT01340443).

Study design and patients

We conducted a prospective, multicenter, single-arm,
noninterventional study of previously untreated CD20-positive
DLBCL or FL patients receiving first-line R-chemo treatment
at 24 centers in China between January 17,2011, and October
31, 2016. Study sites were selected from practice settings
geographically distributed across China. All treatment
decisions were at the investigator’s discretion, including
individual dose, duration of R-chemo, and method and
frequency of clinical assessments, in accordance with local
labeling information (rituximab administered at a dose of
375 mg/m? body surface area, once every 3 weeks) and
standard clinical practice. Enrolled patients underwent safety
and effectiveness assessments after the last rituximab dose and
were followed up for 3 years. Follow-up was conducted every
3 months for the first 2 years and every 6 months for the 3" year.

Chinese Medical Journal | August5,2018 | Volume 131 | Issue 15-




Data collected at baseline included age, sex, disease stage,
international prognostic index (IPI), FLIPI, extranodal
involvement, Eastern Cooperative Oncology Group
performance status (ECOG), and medical history. IPI score
is an ordered categorical variable categorized as 0—1 for low
risk, 2 for low-intermediate risk, 3 for intermediate-high risk,
and 4-5 for high risk. FLIPI score is categorized as 0—1 for low
risk, 2 for intermediate risk, and 3—5 for high risk. Baseline
data, safety and treatment effectiveness, and HBV infection
management were collected from the patients’ medical records.

Safety and effectiveness assessments

Safety endpoints included adverse events (AEs), serious
AEs (SAEs), drug-related AEs (ADRs), and AEs of special
interest (AESI), according to the Common Terminology Criteria
for AEs (CTCAE) Version 4.0 (CTCAE v4.0).'] Effectiveness
endpoints included ORR, CR, unconfirmed CR (CRu),
partial response (PR), progression-free survival (PFS), and
overall survival (OS). ORR was defined as the proportion of
patients achieving CR, CRu, or PR. Treatment response was
evaluated using standardized response criteria for NHL.[!*
PFS was defined as the time from receiving the first dose of
treatment until disease progression or death. OS was defined
as the time from receiving the first dose of treatment until
death from any cause. Measurements for assessment were
recorded every two cycles. Computed tomography (CT)
and laboratory examinations were performed in accordance
with local clinical practice. The management of HBV was
evaluated, including diagnostic techniques for HBV infection
and liver function screening before R-chemo, monitoring of
viral replication during and after R-chemo, use of antiviral
prophylaxis, and HBV reactivation. HBV reactivation was
defined according to the consensus definition of the Chinese
Society of Hematology (Chinese Medical Association),
Chinese Anti-Cancer Association, and Chinese Society of
Hepatology (Chinese Medical Association).”! For patients
with active HBV infection or inactive carriers (HBsAg
positive), reactivation was defined as detectable HBV DNA
or >1 log,, of baseline or change in status from HBeAg
negative to HBeAg positive. For patients with resolved
hepatitis (HBsAg negative/hepatitis B core antibody [HBcAD]
positive), reactivation was defined as positive HBsAg or
detectable HBV DNA.

Statistical analysis

We estimated that 300 patients would have the power of at
least 80% to detect AEs with incidence rate no <0.54%. All
DLBCL or FL patients who received >1 dose of R-chemo
were included in the safety analysis population. Patients who
received >1 dose of R-chemo and had undergone >1 tumor
assessment after baseline were evaluable for effectiveness
and were included in the intention-to-treat (ITT) population.
Descriptive statistics were used to summarize baseline
characteristics, HBV infection and replication, and use of
antiviral prophylaxis. Demographic data were summarized
as mean * standard deviation (SD) for continuous variables
and as percentages for categorical variables. Response
rates were assessed by calculating percentages and 95%

confidence intervals (CIs) in the ITT population. Survival
endpoints were analyzed with the log-rank test. We used
Cox model regression to assess the effect of prognostic
factors on PFS and OS in multivariate analyses in DLBCL
patients. Given the limited number of patients with FL,
Cox regression analysis was not performed in FL patients.
Estimates of prognostic factors were expressed as hazard
ratios (HRs) and 95% ClIs based on the Cox regression.
Two-sided statistical tests were performed with a 5% level
of significance. All statistical analyses were conducted using
SAS version 9.2 (SAS Institute, Inc., Cary, NC, USA).

ResuLts

Characteristics of patients and treatment

Overall, 314 patients were enrolled at 24 centers. One
patient withdrew from the study because of a serious
protocol violation, leaving 313 patients (DLBCL = 282
and FL = 31) in the safety analysis population. A total of
287 patients (DLBCL = 258 and FL = 29) were included in
the ITT population. The main reason for exclusion from the
ITT population was lack of tumor assessment at baseline.
Of the patients who did not complete the study per protocol,
29 (9.2%) died, 66 (21.0%) were lost to follow-up, 5 (1.6%)
violated the inclusion criteria, 7 (2.2%) withdrew their
informed consent, and 5 (1.6%) discontinued because of
AEs (except death).

The baseline characteristics of patients in the ITT population
are summarized in Table 1. The ITT population of DLBCL
patients included 154 (59.7%) patients aged <60 years,
98 (38.0%) patients aged 60—80 years, and 6 (2.3%) patients
aged >80 years. One hundred and ninety-seven (77.0%)
patients had a low or low-intermediate IPI risk score, and
252 (97.6%) patients had an ECOG score <2. The ITT
population of FL patients included 21 (72.4%) patients
aged <60 years and 8 (27.6%) patients aged 60—80 years.
Among FL patients, 20 (68.9%) had a low or intermediate
FLIPI risk score, and all patients had an ECOG score <2.

A total of 1390 R-chemo treatment courses were completed
by 258 DLBCL patients, including 1284 (92.4%) rituximab
plus cyclophosphamide, doxorubicin, vincristine, and
prednisone (R-CHOP) courses and 76 (7.6%) rituximab
monotherapy courses. Among FL patients, 22 (75.9%)
patients received R-CHOP and 8 (27.6%) patients
received rituximab plus cyclophosphamide, vincristine,
and prednisolone (R-CVP). The numbers of cycles of
completed treatment according to risk group (categorized
by IPI or FLIPI score) of DLBCL and FL patients are listed
in Table 2. Fifty-seven (22.1%) DLBCL patients completed
eight cycles of treatment, while 122 (88.4%) patients in
the low-risk group and 63 (87.5%) in the low-intermediate
risk group completed more than four treatment cycles.
Thirty-four (70.0%) patients in the intermediate-high- and
high-risk groups completed more than six cycles of treatment.
For FL patients, approximately 90% of patients in each risk
group completed more than four cycles of treatment.
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Table 1: Baseline characteristics of the previously
untreated CD20-positive DLBCL or FL patients receiving
first-line R-chemo treatment

Variables FL (n = 29) DLBCL (n = 258)
Male 10 (34.5) 148 (57.4)
Age (years) 53.3(29.3-79.6) 57.2(12.8-88.4)
<60 years 21(72.4) 154 (59.7)
61-80 years 8(27.6) 98 (38.0)
>80 years 0 6(2.3)
Stage
1 0 38 (14.8)
11 4 (13.8) 86 (33.5)
11 16 (55.2) 66 (25.6)
v 9(31.0) 67 (26.1)
ECOG
0 3(10.3) 68 (26.4)
1 24 (82.8) 167 (64.7)
2 2(6.9) 17 (6.6)
3 0 6(2.3)
4 0 0
IPI
Low risk - 131 (51.2)
Low-intermediate risk - 66 (25.8)
Intermediate-high risk - 43 (16.8)
High risk - 16 (6.3)
FLIPI
Low risk 9 (31.0) -
Intermediate risk 11 (37.9) -
High risk 9(31.0) -
Bulky disease* 14 (48.3) 80 (31.0)
Extranodal sites >1 24 (82.8) 151 (58.5)

Data were shown as n (%) or median (range). —: Not applicable; ECOG:
Eastern cooperative oncology group performance status; IPI: International
prognostic index; FLIPI: Follicular lymphoma international prognostic
index; FL: Follicular lymphoma; DLBCL: Diffuse large B-cell
lymphoma. Bulky disease*: Tumor maximum diameter >7.5 cm.

Effectiveness

First-line R-chemo treatment in Chinese patients with
DLBCL resulted in an ORR of 94.2% (CR, 55.0%; CRu,
18.2%; and PR, 20.9%). In FL patients, the ORR was
100.0% (CR, 65.5%; CRu, 10.3%; and PR, 24.1%). The
median PFS was not achieved for DLBCL patients, whereas
the median PFS for FL patients was 2.3 years. The 3-year
PFS rate was 59% (95% CI: 50—67%) for DLBCL patients
and 46% (95% CI: 20-69%) for FL patients. In univariate
analyses, higher IPI score, age >60 years, and ECOG
score >2 appeared to be predictive of shorter PFS in DLBCL
patients [Figure 1]. PFS did not appear to be associated with
tumor maximum diameter, HBV infection status, or number
of rituximab treatment cycles. In multivariate analyses, PFS
was not associated with any of these variables.

Median OS was not reached for DLBCL or FL patients
in the ITT population. The 3-year OS rate was 90%
(95% CI: 85-93%) in DLBCL patients and 93%
(95% CI: 74-98%) in FL patients. Univariate analyses
identified that higher risk (indicated by IPI score) and

age >60 years appeared to be predictive factors for shorter
OS in DLBCL patients [Figure 2], while tumor maximum
diameter, HBV infection status, and number of rituximab
treatment cycles were not associated with OS. In multivariate
analyses, only age >60 years was associated with decreased
OS.

Safety

R-chemo was generally well tolerated as first-line treatment
in patients with DLBCL or FL. The incidence of AE-related
deaths was 2.1% (n = 6) and 3.2% (n = 1) for DLBCL and
FL patients, respectively. Of the 282 DLBCL patients,
6 (2.1%) terminated the study and 16 (5.7%) underwent
dose reductions because of AEs. Of the 31 FL patients,
1 (3.2%) terminated the study and 1 (3.2%) had a dose
reduction.

The long-term and short-term reported AEs of R-chemo are
summarized in Tables 3 and 4. Short-term data were collected
120 days after the last rituximab dose administration, and
long-term data were collected from 120 days after the last
rituximab dose administration to the study end. Most AEs
occurred within 120 days after the last rituximab dose
administration. Of note, no SAE, AESI, or ADR was reported
in FL patients from 120 days after the last rituximab dose
administration to the study end. The most common AEs
in the short term, after R-chemo administration, were low
white blood cell count (n = 142, 50.4%), low neutrophil
count (n=061,21.6%), and nausea (n =52, 18.4%) in DLBCL
patients. The corresponding figures were 13 (41.9%),
7 (22.6%), and 6 (19.4%) for FL patients. In the long term,
the most common AE (incidence >5%) was low white blood
cell count, which was reported in 22 (7.8%) DLBCL patients
and 2 (6.5%) FL patients.

Hepatitis B virus reactivation and antiviral prophylaxis
Screening for HBV infection status was performed
before R-chemo treatment and defined according to
HBYV serological marker (HBsAg and HBcAb) positivity.
In this study, HBV infection data were available for
98.9% (279/282) of DLBCL patients and 96.8% (30/31) of
FL patients. Among DLBCL patients, 8.6% (24/279) were
HBsAg positive, 24.7% (69/279) were HBsAg negative/
HBcADb positive, 53.4% (149/279) were HBsAg/HBcADb
double negative, and 14.9% (37/279) had unknown HBV
infection status at baseline.

HBYV reactivation was observed only in patients
with DLBCL. The incidence of HBV reactivation in
HBsAg-positive and HBsAg-negative/HBcAb-positive
patients was 13% (3/24) and 4% (3/69), respectively.
Among HBsAg-positive patients, two reactivations were
observed during the first cycle of treatment, and one was
observed during the eighth cycle of treatment. All three
HBYV reactivation cases received antiviral prophylaxis.
Among HBsAg-negative/HBcAb-positive patients, two
reactivations were observed during the first cycle of
treatment, and one was observed during the fifth cycle
of treatment. Only one of these three reactivation cases
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Table 2: Cycles of treatment completed by IPI or FLIPI among patients with DLBCL or FL receiving R-chemo

Cycles of IPI* FLIPI*

treatment Low Low-intermediate  Intermediate-high High Total Low Intermediate High Total
completed

<4 16 (11.6) 9 (12.5) 1(7.1) 4(11.8)  30(11.6) 1(11.1) 1(9.1) 1(11.1)  3(10.3)
4-5 41(29.7) 18 (25.0) 3(21.4) 6(17.7)  68(26.4) 1(11.1) 0(0) 3(333)  4(13.8)
6-7 53 (38.4) 33 (45.8) 5(35.7) 12(353) 103 (39.9) 5(55.6) 4(36.4) 0 (0) 9(31.0)
8+ 28 (20.3) 12 (16.7) 5(35.7) 12(353) 57(2.1) 2(222) 6 (54.6) 5(55.6) 13(44.8)
Total 138 72 14 34 258 9 11 9 29

Data were shown as n (%). *IPI used for DLBCL; 'FLIPI used for FL. IPI: International prognostic index; FLIPI: Follicular lymphoma international
prognostic index; FL: Follicular lymphoma; DLBCL: Diffuse large B-cell lymphoma; Chemo: Chemotherapy; R: Rituximab.

HR (95% CT) p value HR (95% CI) p value
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Figure 1: Univariate and multivariate analyses using Cox regression for progression-free survival. (a) Univariate analysis. (b) Multivariate analysis.
ECOG: Eastern Cooperative Oncology Group performance status; HR: Hazard ratio; C/: Confidence interval; HBSAg: Hepatitis B surface antigen;
HBCcAb: Hepatitis B core antibody.
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' j
Treatment cycle 6-7 vs <4 P 1.321(0.296,5.906) 0.715 Treatment cycle 67 vs <4 ——— 0.995 (0.203, 4.875)  0.995
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Figure 2: Univariate and multivariate analyses using Cox regression for overall survival. () Univariate analysis. (b) Multivariate analysis.
ECOG: Eastern Cooperative Oncology Group performance status; HR: Hazard ratio; C/: Confidence interval; HBsAg: Hepatitis B surface antigen;
HBcADb: Hepatitis B core antibody.

received antiviral prophylaxis. No patient died or developed =~ DNA and 7/69 received antiviral prophylaxis. The time of
hepatitis following HBV reactivation. first and last use of antiviral prophylaxis relative to rituximab

Among HBsAg-positive patients with DLBCL, 17/24  treatment is shown in Table 5. For HBsAg-positive patients,
were monitored for HBV DNA and 17/24 received antiviral prophylaxis was typically administered before the
antiviral prophylaxis. For patients with HBsAg-negative/  first dose of rituximab and continued after the last dose.
HBcAb-positive status, 31/69 were monitored for HBV ~ Among the available antiviral agents, lamivudine was most
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commonly used to treat HBV reactivation in this study, One AESI of Grade 1 pulmonary fibrosis was reported. The
although entecavir and adefovir dipivoxil were also used as lower right lung of the patient showed a small amount of
prophylactic antiviral therapy [Tables 3 and 4]. fibrosis.

Table 3: Summary of AEs, SAEs, AESIs, and ADRs reported during the short- and long-term treatment in patients
with DLBCL receiving R-chemo (n (%))

Safety Short/ Total Age (years) IPI risk ECOG
long-term (7 =282) ~ _g9 080 >80  Low Low- Intermediate- High  >2 <2
(days) (n=164) (n=112) (1=6) (n = 151) intermediate high (n = 37) (7 = 18) (n = 29) (n = 253)
(n = 76)

AE (any <120 264(93.6) 153 (93.3) 105(93.8) 6(100) 139(92.1) 73 (96.1) 36(97.3)  16(88.8) 8(27.6) 253 (100)
grade) 120 63(223) 35(213) 26(23.2) 2(333) 35(23.2)  15(19.7) 10272)  3(167) 1(3.4) 62(24.5)
AE(grade <120 147(52.1) 76(463) 67(59.8) 4(66.7) 65(43.0) 45(59.2) 26(70.2)  11(61.1) 7(24.1) 140 (55.3)
3-5) >120 19(67) 106.1)  8(7.1) 1(167) 10(6.6) 3(3.9) 4(10.8)  2(1L.1) 0 19 (7.5)
SAE <120 44(15.6) 22(134) 21(188) 1(167) 13(8.6)  17(22.4) 8(21.6)  6(333) 4(13.8) 40(15.8)
>120 7025 2012 5(45) 0 2(13) 1(13) 4(10.8) 0 0 7(2.8)
AESI <120 48(17.0) 24(146) 24(214) 0 23(152)  12(15.8) 9(243)  4(222) 4(13.8) 44(17.4)
>120 4(14) 3(18)  1(0.9) 0 2(1.3) 0 2(5.4) 0 0 4(1.6)
ADR <120 140 (49.7) 78(47.5) 59(52.7) 3(50.0) 73 (483) 40 (52.6) 20(54.1)  7(389) 3(10.3) 137 (54.2)
>120 62.1) 2(12)  4(3.6) 0 4(2.6) 1(1.3) 12.7) 0 0 6(2.4)

AE: Adverse event; SAE: Severe adverse event; AESI: Adverse event of special interest; ADR: Adverse drug reaction; IPI: International prognostic index;
ECOG: Eastern Cooperative Oncology Group performance status; DLBCL: Diffuse large B-cell lymphoma; Chemo: Chemotherapy; R: Rituximab.

Table 4: Summary of AEs, SAEs, AESIs, and ADRs reported during the short- and long-term treatment in patients
with follicular lymphoma receiving R-chemo (n (%))

Safety Short/long-term Total Age (years) FLIPI risk ECOG
(days) (n = 31) <60 60-80 Low Intermediate High >2 <2
(n = 23) (n=8) (n=11) (n=11) (m=9) (m=2) (=29
AE (any <120 28 (90.3) 21 (91.3) 7(87.5) 10 (90.9) 11 (100) 7(77.8) 0 28 (96.5)
grade) >120 4(12.9) 3(13.0) 1(12.5) 1(9.1) 1(9.1) 2(22.2) 0 4(13.8)
AE (grade <120 14 (45.2) 9 (39.1) 5(62.5) 3(27.2) 6 (54.5) 5(55.5) 0 14 (48.3)
3-5) >120 0 0 0 0 0 0 0 0
SAE <120 4(12.9) 3(13.0) 1(12.5) 1(9.1) 1(9.1) 2(22.2) 0 4(13.8)
>120 0 0 0 0 0 0 0 0
AESI <120 7 (22.6) 4(17.4) 3(37.5) 2(18.2) 2(18.2) 3(33.3) 0 7(24.1)
>120 0 0 0 0 0 0 0 0
ADR <120 18 (58.1) 12 (52.2) 6 (75.0) 6 (54.5) 7 (63.6) 5(55.5) 0 18 (62.1)
>120 0 0 0 0 0 0 0 0

Short-term (<120 days): Data collected 120 days after the last rituximab dose administration; long-term (>120 days): Data collected from 120 days
after the last rituximab dose administration to the study end. AE: Adverse event; SAE: Severe adverse event; AESI: Adverse event of special interest;
ADR: Adverse drug reaction; Chemo: Chemotherapy; R: Rituximab; IPI: International prognostic index; FLIPI: Follicular lymphoma international
prognostic index; ECOG: Eastern cooperative oncology group performance status.

Table 5: Time of first and last use of HBV antiviral prophylaxis relative to rituximab treatment

Baseline of HBV  Antiviral First use of antiviral prophylaxis Last use of antiviral prophylaxis
infection status  prophylaxis Earlier than first Later than first use of Earlier than last Later than last use of
use of rituximab rituximab use of rituximab rituximab
Number Median Number Median days Number Median Number Median days
of cases days of cases of cases  days  of cases
HBsAg+ (n=24)  Adefovir 2 3.5(6,1) 0 NA 0 NA 3 1113 (473, 1251)
dipivoxil
Entecavir 3 1(1,1) 1 1(1, 1) 0 NA 4 137.5 (6, 1187)
Lamivudine 3 1(1,1) 2 14.5 (2,27) 0 NA 9 1111 (213, 1294)
HBsAg—/HBcAb+  Entecavir 0 NA 1 21 (21,21) 0 NA 1 1096 (1096, 1096)
(n=169) Lamivudine 2 1(1,1) 2 69.5 (20, 119) 0 NA 8 884 (2, 1531)

Median data are reported as median (range). HBV: Hepatitis B virus; HBsAg: Hepatitis B surface antigen; HBcAb: Hepatitis B core antibody; NA: Not applicable.
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Discussion

This noninterventional study of R-chemo as first-line
treatment in patients with DLBCL or FL prospectively
collected data on outcomes from patients in real-life clinical
practice in China. Our findings show that R-chemo is
effective and safe in Chinese patients with DLBCL or FL,
and that HBV reactivation during R-chemo can be controlled
with appropriate preventive measures and treatment.

The efficacy and effectiveness of R-chemo as the standard
first-line treatment for DLBCL patients have been widely
evaluated in clinical trials and observational studies. The
MabThera International Trial (MInT), which compared
CHOP-like chemotherapy with and without rituximab in
patients aged 18—60 years with DLBCL, reported a 3-year
PFS rate with R-chemo of 85%. The RiCOVER-60
study comparing six or eight cycles of CHOP-14, with
or without rituximab, in patients aged 60—-80 years with
aggressive CD20+ B-cell lymphomas, reported a 73.4%
3-year PFS rate after six cycles of R-CHOP-14, and a
68.8% 3-year PFS rate after eight cycles.!® In a trial
including patients aged >80 years who received six cycles
of rituximab combined with low-dose CHOP, a 2-year
PFS of 47% was reported.[') Due to differences in study
designs and enrolled patients, PFS rates between RCTs
and real-world studies are difficult to compare directly. In
real-world clinical settings in China, patients tended to be
younger (59.7% of patients were <60 years) and had low
or low-intermediate prognosis risk (76.4%, as identified
by IPI); however, 24% of patients had history of heart or
liver diseases.'' Our study reported a 59% 3-year PFS
rate in DLBCL patients, reflecting the complex patients in
real world. In real-world settings, a retrospective analysis
of Japanese patients with DLBCL treated with R-CHOP
as first-line therapy during 1996-2005 reported a 61.3%
3-year PFS rate.l'” In China, multiple, retrospective
single-center studies of rituximab in DLBCL patients
reported 3-year PFS rates ranging from 65% to 80%.[!1°]
However, these retrospective studies may have reported
higher PFS rates because of potential biases. In real-world
clinical settings in China, chemotherapy treatments and
the completed treatment cycles were different in patients,
for instance, 92.4% of DLBCL patients received R-CHOP
and 88.4% of DLBCL patients completed more than four
treatment cycles. Multivariate analyses of DLBCL patients
showed that the number of rituximab treatment cycles
was not associated with PFS. Different chemotherapies
received by patients could result in different effectiveness
for DLBCL or FL. Since we aimed to demonstrate the
whole picture of R-chemo as first-line treatment in
real-world clinical settings, effectiveness of different
chemotherapies in particular was not compared.

Consistent with several RCTs,*!! our findings confirmed
that rituximab is generally well tolerated and safe in
real-world clinical settings, as no unexpected toxicities were
reported. Nevertheless, in clinical practice in China, where
HBsAg may be detected among 25-61% of patients with

DLBCL, the risk of HBV reactivation and the management of
HBYV infection during R-chemo treatment remain significant
concerns. In our study, most patients with HBsAg-positive
status (71%, 17/24) received HBV DNA monitoring and
antiviral prophylaxis, and 13% (3/24) were identified as
having HBV reactivation. Numerous studies have reported
a 16-70% incidence of HBV reactivation in HBsAg-positive
patients with lymphoma receiving R-chemo.?” In 2015, a
meta-analysis of 14 studies showed a decreased risk of HBV
reactivation and hepatitis in HBsAg-positive lymphoma
patients receiving prophylaxis. In addition, patients given
prophylactic lamivudine had a significant reduction in overall
mortality and mortality attributable to HBV reactivation
compared with a control group.?!! Given the significant risk
of HBV reactivation in HBsAg-positive patients, multiple
clinical guidelines, including those of the CMA, recommend
the screening of all patients, or patients at higher risk of HBV
reactivation, for HBV infection. Furthermore, for patients
with HBsAg-positive status, prophylactic antiviral therapy
is preferred.™

Unlike the consistent recommendations for HBsAg-positive
patients, the optimal management of patients with
HBsAg-negative/HBcAb-positive status is less clear.
A recent meta-analysis reported a pooled rate of 9%
HBYV reactivation in HBsAg-negative/HBcAb-positive
patients after treatment with rituximab.??! We found that
the incidence of HBV reactivation in HBsAg-negative/
HBcAb-positive patients was 4% (3/69). Our relatively low
incidence of HBV reactivation might be attributable to HBV
infection status monitoring and subsequent prophylactic
use. A total of 31/69 (45%) patients with HBsAg-negative/
HBcAb-positive status was monitored for HBV DNA, and
7/69 (10%) received antiviral prophylaxis. The European
Association for the Study of the Liver and the National
Comprehensive Cancer Network currently favor prophylaxis
in this patient population during cancer treatment.”*?4 The
CMA endorses close monitoring of the HBV DNA viral
load in HBsAg-negative/HBcAb-positive patients receiving
immunosuppressive or cytotoxic drugs. Those patients
testing positive for HBsAg and HBV DNA should undergo
antiviral prophylaxis. As observed in the present study,
the maintenance of antiviral treatment after completion
of antitumor therapy and long-term monitoring during the
management of HBV infection are far from optimal and
require adherence to local guidelines.

Our findings show that the majority of physicians in China
acknowledged the importance of HBV screening and HBV
DNA monitoring. However, the definition of HBV infection
is inconsistent, and HBV infection monitoring and antiviral
treatment remain suboptimal. Nevertheless, no patient died
or developed hepatitis following HBV reactivation. These
findings suggest that HBV reactivation during R-chemo
can be controlled with appropriate preventive measures
and treatment.

In this study, one AESI of Grade 1 pulmonary fibrosis was
reported. The lower right lung of the patient showed a small
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amount of fibrosis, which was reported during R-chemo
treatment, but this was judged by the investigator as not
related to rituximab. Previous studies have reported <0.03%
rituximab-related lung toxicity.*> Pulmonary toxicity related
to rituximab is rare but potentially fatal, and any patient
experiencing respiratory symptoms in association with
rituximab therapy should be monitored closely.

Our study is one of the few prospective evaluations of the
long-term effectiveness of R-chemo in DLBCL patients
in real-world settings in China to date. The prospective
design of the study allowed the use of accurate definitions
of AEs with closer and more systematic surveillance during
the follow-up period, to provide estimates of effectiveness
and safety profiles that are closest to clinical practice. Our
study shows that R-chemo is an effective and well-tolerated
regimen during a 3-year follow-up. Apart from its health
benefits, economic evaluations of rituximab show that its use
both as monotherapy and in combination with chemotherapy
is a cost-effective intervention for the treatment of
DLBCL or FL globally.? In 2016, a cost-effectiveness
study of R-CHOP compared with CHOP was performed
in China and concluded that R-CHOP was significantly
more cost-effective than CHOP alone.?”! Taken together,
R-chemo should remain part of the standard regimen for
first-line treatment of DLBCL or FL in China, and additional
patients are likely to further benefit with increased patient
affordability of rituximab.

Some limitations should be emphasized when interpreting
the results of this study. First, although a standard protocol
was implemented across all participating centers, the
reporting practices of physicians were not always consistent,
which could have introduced bias into the results. Second,
the limited numbers of FL patients may have reduced the
robustness of the analyses. Additional studies in these
populations are therefore required to fully establish the safety
and effectiveness profiles of R-chemo in the treatment of
DLBCL and FL.

In conclusion, this 3-year follow-up study indicates that
R-chemo is effective and well tolerated in real-world clinical
practice as first-line treatment in patients with DLBCL or
FL in China. A standardized approach to the management
of HBV infection, including screening, monitoring, antiviral
prophylaxis, and follow-up strategies, is required in DLBCL
or FL patients receiving R-chemo.
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