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ABSTRACT 

Objective: To compare response rate of RCHOP chemotherapy in patients of germinal center B-cell like vs non-germinal 
center B-cell like diffuse large B cell non-Hodgkin lymphoma. 
Study Design: Prospective comparative study. 
Place and Duration of Study: Oncology Department, Combined Military Hospital Rawalpindi, Pakistan Aug 2021 to Jul 2023. 
Methodology: This study was conducted on patients who were diagnosed with diffuse large B cell non Hodgkin lymphoma at 
out oncology unit. Patients were divided into two Groups for the sake of comparison. Group-I had patients with germinal 
center B-cell like lymphoma while Group-II had patients with non-germinal center B-cell like lymphoma. Both the Groups 
were administered standard R-CHOP chemotherapy for six cycles after every twenty-one days. At the end of six cycles, 
response via Deauville score (PET scan), presence of neutropenia and mortality were compared in both the Groups.  
Results: A total of ninety patients diagnosed as diffuse large B cell lymphoma were recruited for this study. Median age of the 
lymphoma patients included in the study was 43 (41) years. Out of total patients, 55(61.1%) were male while 35(38.9%) were 
female. At the end of six cycles of RCHOP chemotherapy, response was statistically significantly better in GCB patients as 
compared to non-GCB patients (p-value<0.001). 
Conclusion: Patients suffering from germinal center B-cell like had better response on PET scan at the end of six cycles of R-
CHOP chemotherapy as compared to patients managed for non-germinal center B-cell like lymphoma. Neutropenia and 
deaths were seen more in patients who suffered from non-germinal center B-cell like lymphoma. 
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INTRODUCTION 

Hematological malignancies have been 
diagnosed at an alarming rate in patients of all age 
Groups in recent past in almost all parts of the world.1 
Situation is not different in developing countries 
where health budget is limited and public sector 
facilities are insufficient to cater for huge burden of 
these malignancies.2 Non-Hodgkin lymphoma has 
similar epidemiological profile and diffuse large B cell 
lymphoma is a fairly common diagnosis in 
hematology and oncology units.3 Timely diagnosis, 
categorization of sub-type and start of appropriate 
treatment may reduce mortality and morbidity 
associated with this cancer. 

Chemotherapeutic agents have been under 
constant evolution in last three decades.4 Though 
surgery, chemotherapy, radiation therapy, immuno-
therapy and multiple other modalities may be used for 
management of malignant conditions but still 

chemotherapy usually remains the main type of 
treatment in most of the patients especially with 
hematological malignancies.5 In patients with non-
Hodgkin lymphomas, exact categorization of sub-type 
of lymphoma may be of utmost importance before 
starting the chemotherapeutic regimen.6  

Literature has been published from all across the 
world regarding response of patients with DLBCL 
with RCHOP chemotherapy. A phase 3 comparison of 
dose intensification at 14th and 21st day was 
conducted by Cuuningham et al. on patients newly 
diagnosed with DLBCL. It was concluded that there 
was no difference on dose intensification at 14th or 
21st day and molecular subtype also did not make any 
difference on response of patients to chemotherapy.7 
Predicitve role of 18F-fluoro-2-dexoxy-D-glucose 
(FDG) positron emission tomography/computed 
tomography (PET/CT) was studied for patients 
managed for germinal centre like and non-germinal 
centre like diffuse large B-cell lymphoma. This 
scanning technique had a predictive value for disease 
progression in patients with the GCB subtype of 
DLBCL treated with R-CHOP but not for non-GCB 
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subtype treated with same chemotherapeutic 
regimen.8 He et al., published a study from China and 
revealed that R-CHOP regimen can improve the 
prognosis of patients managed for non-GCB subtype 
DLBCL.9 

Oncology is a continuously evolving medical 
specialty in our part of the world. Hematological 
malignancies are dealt by both hematologist and 
oncologist in Pakistan. A recent local study published 
in BMC research notes summarized the whole clinico-
pathological profile of patients managed with Diffuse 
Large B Cell Lymphoma (DLBCL) in Pakistan.10 Still 
there is a lot of gap in local data regarding treatment 
response to set chemotherapeutic regimens used for 
treating these conditions in our population especially 
with regards to sub-types of lymphomas. We therefore 
planned this study with the rationale to compare 
response rate of R-CHOP chemotherapy in patients of 
germinal center B-cell like vs non-germinal center B-
cell like diffuse large B cell non-Hodgkin lymphoma. 

METHODOLOGY 

This Prospective comparative study was 
conducted at the Oncology Department, Combined 
Military Hospital from August 2021 to July 2023. Non-
probability consecutive sampling technique was sued 
to recruit the patients of DLBCL for this study. Sample 
size was calculated by WHO sample size calculator by 
using the two Groups. Group-I had patients of 
germinal centre B-cell like 78.8% while Group-II had 
patients of non-germinal centre B-cell like diffuse large 
B cell lymphoma 43.3%.11 

Inclusion Criteria: Patients of both genders between 
the age of 18 and 65 years diagnosed with DLBCL 
undergoing RCHOP chemotherapy were included in 
the study.  

Exclusion Criteria: Patients with malignancies other 
than DLBCL, autoimmune disorders and uncontrolled 
systemic illnesses were not recruited in this study. 
Patients who had any contraindication to medications 
included in R-CHOP chemotherapy or those who did 
not opt for RCHOP chemotherapy were excluded. 
Patients who lost to follow up during the course of 
treatment were also not included. Those who could 
not undergo PET scan due to any reason at the end of 
six cycles of R-CHOP chemotherapy treatment were 
excluded as well.    

After ethical approval from the ethical review 
board committee (letter no 475) and written informed 
consent from the patients and/or their care-givers, 

patients of DLBCL fulfilling the criteria were enrolled. 
Diagnosis of DLBCL was made by consultant oncologist 
by incorporating clinical and histopathology 
findinds.12 Type of DLBCL (GCB and non-GCB)                 
was determined by immunohistochemistry13 in 
histopathology department of Armed Forces Institute 
of pathology. Patients after the typing were divided 
into two Groups as GCB and non-GCB. Both the 
Groups were administered standard RCHOP therapy 
by consultant oncologist of our department for six 
cycle repeated every twenty one days.14 After six 
cycles of treatment (six weeks post last chemotherapy) 
all the study participants underwent PET scan to look 
for the response to treatment. Response was based on 
Deauville scale score which was calculated by 
assessing the residual uptake on PET scan. The score 
could be from 1 to 5. Score from 1-3 was taken as good 
response while score of 4-5 was taken as poor 
response.15  

All statistical analysis was performed using 
Statistics Package for Social Sciences version 24.0 
(SPSS-24.0). Characteristics of patients and the 
distribution of the type of DLBCL were described by 
using the descriptive statistics. Chi-square and Fischer 
exact tests were used to determine the comparison of 
response, neutropenia and mortality among the two 
study Groups. Differences between Groups were 
considered significant if p-values were less than or 
equal to 0.05. 

RESULTS 

A total of ninety patients diagnosed as diffuse 
large B cell lymphoma were recruited for this study. 
Median age of the lymphoma patients included in the 
study was 43 (41) years. Table-I summarized the 
clinical and demographic characteristics of patients of 
DLBCL recruited in this study. Out of total patients, 
55(61.1%) were male while 35(38.9%) were female. 
After six cycles of treatment, 61(67.7%) had good 
(Deauville scale score 1-3) response while 29(32.3%) 
had poor (Deauville scale score 4-5) response. With 
regards to adverse effects 72(80%) did not have 
neutropenia while 18(20%) patients had neutropenia 
during the course of treatment. Out of 90 patients 
3(3.3%) died during the treatment. 

Table-II summarized the results of comparison. 
Patients were divided into two Groups for the purpose 
of comparison. Group-I had patients with GCB while 
Group-II had patients which were non-GCB. At the 
end of six cycles' of R-CHOP chemotherapy, response 
was statistically significantly better in GCB patients as 
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compared to non-GCB patients (p-value<0.001). 
Patients with non-GCB tumors also had more chances 
of having neutropenia as compared to patients with 
GCB (p-value-0.001). Mortality was also seen signi-
ficantly more in non-GCB patients (p-value-0.005). 
 

Table-I: Characteristics of Patients of Diffuse Large B cell Lymphoma 
recruited in this Study (n=90) 

Parameters  Values 

Mean Age of patients (years) 
  Median (IQR) 

 
43.0(41.0) 

Gender 
  Male 
  Female 

 
55(61.1%) 
35(38.9%) 

Neutropenia  
  No  
  Yes    

 
72(80%) 
18(20%) 

Mortality  
  No 
  Yes  

 
87(96.7%) 
03(3.3%) 

Response to R-CHOP 
  Good (Deauville scale score 1-3) 
  Poor (Deauville scale score 4-5)  

 
61(67.7%) 
29(32.3%) 

Type of tumor  
  GCB Type (Germinal Center B-Cell-like) 
  Non-GCB type (Germinal Center B-Cell-like) 

 
65(72.2%) 
25(27.8%) 

Site of tumor  
  Nodal  
  Extra-Nodal  

 
67(74.4%) 
23(25.6%) 

 

Table-II: Comparison of Response and other Factors in both the 
Groups after 6 Weeks of R-CHOP treatment (n=90) 

Parameters  
Germinal 

center B-like 
(n=65) 

Non-Germinal 
center B-like 

(n=25) 
p-value 

Response to R-CHOP 
  Good  
  Poor 

 
53(81.5%) 
12(18.6%) 

 
08(32%) 
17(78%) 

 
<0.001 

Neutropenia  
  No  
  Yes  

 
58(89.2%) 
07(10.8%) 

 
14(56%) 
11(44%) 

 
0.001 

Mortality  
  No  
  Yes  

 
65(100%) 

0(0%) 

 
22(88%) 
03(12%) 

 
0.005 

 

DISCUSSION 

Hematological malignancies are responsible for 
high mortality and morbidity among patients of all 
age Groups in all parts of the world. Lymphomas 
make big chunk of these potentially lethal cancerous 
conditions. With advancement in immuno-
histochemistry and other diagnostic modalities 
researchers and clinicians have been able to categorize 
and sub categorize these lymphomas so that targeted 
treatment could be offered to the affected individuals 
and increase the chances of remission with limited 
adverse effects. Non-Hodgkin lymphomas is an 
umbrella term which covers multiple sub types. We 
for this study targeted patients of diffuse large B cell 
lymphoma and compared the response rate of R-
CHOP chemotherapy in patients of germinal center B-

cell like vs non-germinal center B-cell like tumors 
managed at our oncology unit of a tertiary care 
military hospital of Pakistan. 

Huang et al., published a study on Chinese 
patients suffering from DLBCL and assessed repose of 
different types of tumors to CHOP and R-CHOP 
treatment. It was revealed that patients managed with 
RCHOP had better survival as compared to patients 
managed with CHOP. Moreover, GCB patients 
showed better response as compared to non-GCB 
patients.16 We administered RCHOP to all patients 
and observed that GCB patients had a better response 
on PET scan after six cycles of treatment as compared 
to non-GCB patients. Xia et al., published a similar 
study and concluded that most of the patients 
suffering from DLBCL were in GCB Group and when 
chemotherapy treatment was given RCHOP turned 
out to be an effective option in both GCB and non-
GCB patients but it was clear from their data set that 
GCB patients had better treatment outcome as 
compared to non GCB patients.17 Our results 
supported the findings generated by Xia et al., as GCB 
patients had statistically significant better response to 
R-CHOP chemotherapy when compared to non-GCB 
patients. Another similar study targeted patients of 
DLBCL and looked for response of RCOP 
chemotherapy in non GCB patients. They found out 
that R-CHOP is beneficial for patients suffering from 
non GCB DLBCL and improved the survival.18 We 
included both GCB and non-GCB patients and 
concluded that patients suffering from germinal center 
B-cell like had better response on PET scan at the end 
of six cycles of R-CHOP chemotherapy as compared to 
patients managed for non-germinal center B-cell like 
lymphoma. Neutropenia and deaths were seen more 
in patients who suffered from non-germinal center B-
cell like lymphoma. Tyagi et al., in 2022 published a 
study from India and studied positron emission 
tomography scan-based response assessment to 
chemotherapy in patients managed for DLBCL. They 
revealed that response was better in GCB patients as 
compared to non-GCB patients.19 Our results were 
similar as that results of population of our 
neighbouring country.  

LIMITATION OF STUDY 

Response to treatment could be affected by multiple 
disease related and overall health related factors therefore 
with this study design it cannot be concluded that response 
was actually because of germinal center type of tumor. 
Response was only recorded with the help of PET scan and 
clinical factors were not taken into account. Researchers in 
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future can overcome these limitations by better study design 
and incorporating clinical response parameters as well and 
can generate better results.  

CONCLUSION 

Patients suffering from germinal center B-cell like had 
better response on PET scan at the end of six cycles of 
RCHOP chemotherapy as compared to patients managed for 
non-germinal center B-cell like lymphoma. Neutropenia and 
deaths were seen more in patients who suffered from non-
germinal center B-cell like lymphoma. 
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