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A B S T R A C T 

Introduction: Non-Hodgkin Lymphoma (NHL) is a group of lymphoid-derived malignant 

disease with heterogenic biological and clinical manifestations. For over 30 years, CHOP 

(Cyclophosphamide, Doxorubicin, Vincristine, and Prednisone) has been the first choice of 

chemotherapy for aggressive NHL. Later in 1997 Rituximab as anti-CD20 monoclonal 

antibody was introduced and then combined with CHOP as R-CHOP. The objective of this 

study is to acknowledge the response of the CHOP and R-CHOP therapy in Non-Hodgkin 

Lymphoma patients at Dr. Soetomo General Hospital. 

Methods: The design of this study was retrospective observational study using secondary 

data obtained from patient’s medical records from 2011 to 2015. The data selected from the 

medical records are the result of the therapy, as well as patient’s gender and age.  

Results: The results of patients’ therapy were classified into four categories: The study 

showed that 51.28% patients had Complete Response, followed by Partial Response 

(28.21%), Progressive Disease (17.95%), and No Change (2.56%). Sample characteristics 

showed male patients in higher percentage (66.67%), and the majority of patients’ age 

between 51-60 years old (30.77%). The use of CHOP and R-CHOP regiment were 76.92% 

and 20,52% respectively. 

Conclusion: Most of the patients had a complete response. The CHOP regiment is more 

commonly used in patients compared to R-CHOP.  

 

.    

Introduction 

Non-Hodgkin Lymphoma (NHL) is a group of malignant 

tumors consisting of various subtype. NHL is derived 

from abnormalities in B-cell and T-cell lymphocytes that 

shows various clinical and pathological manifestations.1 

The definite etiology of NHL is not clearly understood, 

but there are risk factors including immunological status, 

oncogenic viral infection, carcinogenic substances 

exposure, and familial.2, 3 

Currently, NHL, Hodgkin lymphoma and leukemia 

are the sixth most common malignancies in Indonesia.4 

According to Global Cancer Society, the prevalence of 

NHL in Southeast Asia is 6.1 cases among men and 3.9 

cases among women per 100,000 population with age 

standardization.5 NHL prevalence continues to increase 

dramatically over the past few decades, and interests 

many researchers. There was a stable increase in 

lymphoma prevalence per 100,000 population based on 

the age, around 11.1 cases in 1976, then 19.0 cases in 

2000, and became 22.7 cases in 2008 which made NHL 

one of the most important malignancy contributing to 

increased prevalence of malignancy in general.1, 5 

For over thirty years, CHOP have become the first 

choice of high-intensity chemotherapy used in aggressive 

NHL therapy.6, 7 Rituximab was introduced as an anti-

CD20 monoclonal antibody in 1997. Rituximab has been 

proven to be safe and can be used for aggressive NHL 

therapy combined with standard chemotherapy. The 
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combination of Rituximab with CHOP is known as R-

CHOP.7, 8 

CHOP and R-CHOP therapeutic responses in NHL 

patients in Dr. Soetomo General Hospital Surabaya has 

not been studied before. This study aims to determine the 

response of CHOP and R-CHOP therapy in Non-

Hodgkin Lymphoma patients in Dr. Soetomo General 

Hospital Surabaya, as NHL currently becomes one of the 

most common malignancy in Indonesia. 

Methods 

This study was an observational retrospective to 

determine the response of CHOP and R-CHOP therapy 

in Non-Hodgkin Lymphoma patients (NHL) in Dr. 

Soetomo General Hospital. The response rate of therapy 

was determined by collecting data from the sample 

examination, including the size of the tumor and the 

absence of liver and spleen enlargement after CHOP and 

R-CHOP therapy. All treatment written in medical 

records. 

The sample in this study was Non-Hodgkin 

Lymphoma patients treated at Oncology Outpatient 

Clinic Dr. Soetomo General Hospital period of 2011-

2015. The inclusion criteria were NHL patients treated 

with CHOP or R-CHOP and the availability of the 

therapeutic response data. While the exclusion criteria 

were NHL patients treated with CHOP or R-CHOP and 

drop out. 

The variables in this study were gender, age, and 

therapeutic responses. The data was collected from the 

patient's medical records. Researchers conducted the 

study during August to October 2015 by selecting the 

medical records of NHL patients which met the inclusion 

criteria. 

In this study, evaluation was conducted 21 days after 

the second cycle of therapy to see the therapeutic 

responses and determine the appropriate dose. The tumor 

size was measured in a metric scale (centimeter) before 

and after therapy with the same instrument. The 

therapeutic responses were classified into four 

categories: 1.) Complete Response (CR) if no tumors 

found, 2.) Partial Response (PR) if there was ≥50% 

reduction in tumor size compared to its initial size, 3.) 

No Change (NC) if there was <50% reduction in tumor 

size and no > 25% enlargement compared to its initial 

size, 4.) Progressive Disease (PD) if there was ≥ 25% 

enlargement in tumor size, or new tumor found. The 

collected data was processed and presented descriptively. 

 

Results 

In this study, there were 192 NHL patients treated at 

Oncology Outpatint Clinic Dr.Soetomo General Hospital 

Surabaya during 2011-2015. From the population, there 

were 39 NHL patients who met the inclusion criteria, 

that was NHL patients on CHOP or R-CHOP therapy 

whose therapeutic responses were classified into CR, PR, 

NC, or PD. The characteristics of the patients are shown 

in table 1 below. 

 

Table 1. Characteristics of NHL patients at Oncology 

Outpatient Clinic Dr. Soetomo General Hospital 

Characteristics 

Sex n (%) 

Male 26 66.67% 

Female 13 33.33% 

Age n (%) 

<40 years 8 20.51% 

40-50 years 10 25.64% 

51-60 years 12 30.77% 

>60 years 9 23.08% 

Therapy n (%) 

CHOP 31 79.48% 

R-CHOP 8 20.52% 

Therapeutic 

responses 

n (%) 

CR 20 51.28% 

PR 11 28.21% 

NC 1 2.56% 

PD 7 17.95% 

 

In this study, there were more male patients than 

female patients participated (66.67%). Most of the 

patients was diagnosed at the age of 51-60 years 

(30.77%) with a median age of 52 years. The youngest 

was 18 years old and the oldest was 69 years old. The 

CHOP chemotherapy was used more frequently than R-

CHOP (79.48%). In this study, total patients with 

complete response were 51.28%, partial response were 

28.21%, no change were 2.56%, and progressive disease 

were 17.95% 

The therapeutic responses of NHL patients are shown 

in table 2. Patients with CHOP chemotherapy showed 

more complete response than those with R-CHOP 

chemotherapy for 54.83% and 37.50% respectively. 

Patients with R-CHOP chemotherapy were more likely 

to show partial response than those with CHOP therapy, 

for 37.50% and 25.80% respectively. Patients with no 

change -response were only found in CHOP 

chemotherapy. Patients with R-CHOP chemotherapy 

were more likely to show progressive disease response 

than those with CHOP chemotherapy, for 25% and 

16.13% respectively. 

 

 

Table 2. Comparison between the therapeutic responses 

and therapy used in NHL patients at Oncology 

Outpatient Clinic Dr. Soetomo General Hospital 

Therapeutic 

responses 

CHOP R-CHOP 

n (%) n (%) 

CR 17 54.83% 3 37.50% 

PR 8 25.80% 3 37.50% 

NC 1 3.24% 0 0.00% 

PD 5 16.13% 2 25.00% 
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Based on gender, female patients showed more 

complete response than male for 69.23% and 42.30% 

respectively. Male patients showed more partial response 

than female, for 30.76% and 23.07% respectively.  No 

change response was found only in male patients 

(3.84%), and progressive disease was more common in 

male patients than female patients, for 23.10% and 

7.70% respectively. The details are shown in table 3. 

 

Table 3. Comparison between the therapeutic response 

and sex of the patients with NHL at Oncology Outpatient 

Clinic Dr. Soetomo General Hospital 

Therapeutic 

responses 

Male Female 

n (%) n (%) 

CR 11 42.30% 9 69.23% 

PR 8 30.76% 3 23.07% 

NC 1 3.84% 0 0.00% 

PD 6 23.10% 1 7.70% 

 

Discussion 

Patients with CHOP chemotherapy provided more 

complete responses than R-CHOP. In this study, CHOP 

therapy was used more frequently than R-CHOP 

chemotherapy (79.48%). Study in Mexico reported that 

NHL patients treated with R-CHOP chemotherapy did 

not show significant difference of Overall Survival (OS) 

compared with CHOP chemotherapy. This was allegedly 

influenced by the individual condition, such as the 

advanced staging of tumor when diagnose was 

determined,, thus, it had poor prognosis. Besides that, the 

other influential factors were poor immunological status 

and irregular treatment. 

Study in Germany, Austria and Switzerland during 

1986 and 2012 also reported that the male: female ratio 

was 2.7: 1 for all types of NHL.9 Male predominance 

occurred in almost all NHL subtypes. According to 

Global Cancer Statistics, NHL prevalence in Southeast 

Asia was 6.1 cases in men and 3.9 cases in women per 

100,000 population with age standardization.5, 10 The 

number of male and female patients in this study who 

showed complete response was 55.00% and 45.00% 

sequentially. When the therapeutic response was 

compared between male and female, complete response 

in female was higher (69.23%) than male  (42.30%). A 

Study conducted in the UK showed that 5 years survival 

rate in NHL was better in female (47.00%) than male 

(43.00%).11 

Study in Israel mentioned that there were 

mechanisms affecting the development of NHL disease 

in female through the direct effect of estrogen in all types 

of lymphocytes that express estrogen receptor. A study 

showed the evidence of estrogen's anti-proliferative 

effect on lymphoid cells via estrogen β receptor (ERβ),12 

and female showed a better therapeutic response to R-

CHOP chemotherapy than male. The data were collected 

from 985 patients on R-CHOP chemotherapy who 

participated in the study. The results showed that female 

had significantly better Progression-Free Survival (PFS) 

and better Overall Survival (OS) trends.13 

The youngest patient in this study was 18 years old 

and the oldest was 69 years old with a median age of 52 

years. A study in Connecticut found that the increase of 

the age was associated with the time of the diagnosis was 

first made, which was started from 51 years of all sexes 

to 65 years for male and 68 years for female.14 The 

incidence of total lymphoid neoplasms increased with 

age in all races and subgroups.15 In Indonesia, the 

incidence of NHL increases simultaneously with the age. 

In this study, the complete response was mostly 

achieved by patients at the age of 51-60 years (40.00%). 

Patients who showed complete response at the age of 

>60 years was 35.00%. Study in the United States, 

Britain and Canada showed that older age was associated 

with a lower cure rate. It found that age was associated 

with a lower cure rate, ranging from 60 to 70 years. 

Other studies in Ireland failed to prove age as a 

prognostic factor that had a negative impact on patients. 

Study in Nebraska, USA, complete response levels in 

patients >60 years old were not significantly different 

from patients <60 years old; a five-year difference in life 

expectancy was not associated with lymphoma or its 

treatment.16 

In general, the cure rate of hematological diseases in 

all countries in Europe decreases as the older the 

patients, both male and female.17, 18 There were different 

literatures determining the age regarding "old". The 

minimum value varied from 60 years, 65 years, and 70 

years.19 Study in the United States, patients with older 

age showed poorer therapeutic response due to poor 

complete response and more recurrences. The age itself 

is not an absolute parameter to determine the recovery. 

Older patients had other diseases that may affect their 

Status Performance (PS) and physiological disability, 

cause the inability to tolerate intensive chemotherapy 

treatment.16 

The limitation of this study is that not all medical 

records of NHL patients informed therapeutic response 

data so that not all patients with NHL could participate in 

the study. The study also did not include data of the NHL 

stage of the patient at the first treatment and the NHL 

subtype, so it cannot describe the population in general. 

Conclusion 

The CHOP regiment is more commonly used in patients 

compared to R-CHOP and most patient had Complete 

Response (CR) from CHOP or R-CHOP therapy to Non-

Hodgkin's Lymphoma (51.28%). 
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