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ABSTRACT

Background: DLBCL is the most common type of NHL in the world. DLBCL based on cell of origin is
divided into GCB and non-GCB. The diagnosis of DLBCL has not been routinely done to its cell of
origin, and there have not been many studies that discuss the DLBCL subtype and the overall survival of
the patients, especially in Kariadi General Hospital. This study aims to determine the correlation of
DLBCL cell of origin with the 2-year overall survival of DLBCL patients in Kariadi General Hospital.
Methods: This is an observational analytic study of 40 DLBCL patients in Kariadi General Hospital
from January to August 2017. The data collection including: age of diagnosis, location, stage and 2-year
overall survival. Data analysis used chi square test and Kaplan Meier curve. Results: GCB patients had
higher 2-year overall survival than non-GCB subtype significantly (p: 0.047), with a 2-year survival rate
of GCB subtype was 66.7% and non-GCB subtype was 31.6%. GCB patients tend to have early stage
than non-GCB subtype significantly (p:0.028). Conclusion: DLBCL GCB subtype patients had
significantly higher 2-year overall survival therefore it has better prognosis than non-GCB subtype.
Keywords: DLBCL, GCB, non-GCB, overall survival

INTRODUCTION

Lymphoma is a malignancy arisen
from lymphoid tissue, divided into two main
groups: Hodgkin's lymphoma (HL) and non-
Hodgkin's lymphoma (NHL).' In Indonesia,
NHL is the seventh most common cancer.?
The most common type of NHL in Asia
including Indonesia is Diffuse Large B-Cell
Lymphoma (DLBCL), about 30-40%.%®

DLBCL is an aggressive B-cell NHL
with a diffuse growth pattern.” Based on the
molecular profile of the original cell (Hans
criteria), DLBCL is classified into 2 subtypes,
Germinal Center B-cell type (GCB) and
Activated B-Cell type (ABC) or non-Germinal
Center B-cell type (non-GCB), using immune-
profile using immunohistochemistry
examination of CD10, BCL6 and MUMZ.%? In
general, DLBCL GCB subtype has better
prognosis and overall survival compared to
non-GCB subtypes.'**

Case data of DLBCL in Indonesia have
not been well developed and published.
Making diagnosis of DLBCL case in

Indonesia, especially in Kariadi General
Hospital, has not been done into its molecular
subtype because of lacking

immunohistochemistry examination. Making
complete diagnosis of DLBCL into its
molecular subtype is very important to support
immunotherapy and predict prognosis of
DLBCL patient. This study aims to determine
the relationship of DLBCL cell of origin with
the 2-year overall survival of DLBCL patients
in Kariadi General Hospital.

METHODS

This is an observational analytic study
with cross sectional design. Samples were
DLBCL patients who had been diagnosed as
DLBCL based on histopathological and
immunohistochemical examinations, which
showed diffuse CD20 and high Ki-67
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expression, in  Anatomical  Pathology
Laboratory of Kariadi General Hospital,
Semarang, which is top referral hospital in
Central Java, Indonesia, in the period of time
from January to August 2017. A total of 40
patients were included in this study and were
followed for 2 year after diagnosis and
treatment to determine 2 years overall
survival.

Clinical feature of samples taken
include: age of diagnosis which categorized
into > 50 years and <50 years, tumor location
which categorized into nodal and extranodal,
tumor stage using Ann Arbor staging which
categorized into the early stage (stage | and 1)
and advanced stages (stage 11l and 1V), cell of
origin subtypes based on
immunohistochemical examination of CD10,
BCL6 and MUM1. DLBCL patients were
categorized as GCB type if show immune-
profile CD10(+)/(-), BCL6(+) and MUM1(-),
while categorized as non-GCB type if show
immune-profile CD10(-), BCL6(+)/(-) and
MUM1(+). Overall survival of the patient is
described as how many months they were

survived after diagnosis with end of
observation until August 2019. Data analysis
using chi square test with a significance level
<0.05, and survival analysis using Kaplan
Meier curve.

RESULT

40 DLBCL patients at Kariadi General
hospital was included in this study, equally
diagnosed at the age about 51-year-old (51.15
+ 13.20) and more often had a primary
extranodal location (70%). The location of
extranodal tumors in these patients include:
tonsils, palpebra, nasopharynx, gastrointestinal
tract, liver, spleen, kidney, nasal cavity,
mammae, conjunctiva, central nervous system
and femur, while the location of nodal tumors
is found in colli, inguinal, axillary and
intraabdominal, mediastinum and pelvic
lymph nodes which can be single or multiple.
Based on Ann Arbor Staging, from 40
DLBCL patients in Dr. Kariadi was mostly
diagnosed at an early stage (60%).

Table 1. clinicopathological features of DLBCL patients (n = 40)

Frequency Percentage Mean £ SD
Age of diagnosis 51,15+ 13,20
(24 - 77 y.0)

Age category

<50vy.0 20 50%

>50y.0 20 50%
Location

Nodal 12 30%

Ekstranodal 28 70%
Stage

Early (1 & 1) 24 60%

Advance (1l & 1V) 16 40%
Cell of origin subtype

GCB 21 52,5%

Non-GCB 19 47,5%
2 years overall survival

Survive 20 50%

Death 20 50%
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Based on the cell of origin subtype of
DLBCL, from 40 DLBCL patients, divided
into 21 patients (52.5%) had a GCB subtype
and 19 patients (47.5%) had a non-GCB

subtype. After 2 years follow-up after
diagnosis and treatment, from 40 DLBCL
patients, 20 patients (50%) died within the
first year.

Table 2. Correlation between age of diagnosis, location and stage with cell of origin subtype of DLBCL

GCB Non-GCB p
Age of diagnosis 0.342
<50y.0 12 (57.1%) 8 (42.1%)
>50y.0 9 (42.9%) 11 (57.9%)
Location 0.240
Nodal 8 (38.1%) 4 (21.1%)
Ekstranodal 13 (61.9%) 15 (78.9%)
Stage 0.028
Early (1 & 11) 16 (76.2%) 8 (42.1%)

Advance (Il & IV)

5 (23.8%)

11 (57.9%)

Among DLBCL GCB subtype patients
in this study, 57.1% were diagnosed at less
than 50 years of age, 61.9% have extranodal
location and 76.2% were present at an early
stage, whereas DLBCL patients were non-
GCB subtype, 57.9% were diagnosed at more
than 50 years of age, 78.9% are located
extranodal and 57.9% present at an advance
stage. There were no significant differences
and correlation between age of diagnosis and
location with cell of origin subtype of
DLBCL. There was significantly difference
and correlation between stage with cell of
origin subtype of DLBCL.
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Figure 1. A. CD10 positive in DLBCL GCB type. B.
BCLS6 positive in DLBCL GCB type. C. MUM1
negative in DLBCL GCB type. D. CD10 negative in
DLBCL non-GCB type. E. BCL6 negative in DLBCL
non-GCB type. F. MUML positive in DLBCL non-
GCB type

In the survival analysis, it showed that
DLBCL GCB subtype patients had higher
overall survival (66.7%) compared to DLBCL
non-GCB subtype (31.6%) significantly based
on log-rank test, with median survival of non-
GCB DLBCL patients is 5 months.
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based on cell of origin subtype (GCB vs non-
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DISCUSSION

40 DLBCL patients at Kariadi General
Hospital Semarang in the period of January
2017 to August 2017, followed for the next 2
year to find out 2 year overall survival and
clinical factors that influence it, which
includes the patient's age of diagnosis,
location of the tumor (nodal / extranodal),
tumor stage based on Ann Arbor staging
system and cell of origin subtype (GCB / non-
GCB subtype) using immunohistochemistry
examination. Based on previous study,
patients with DLBCL in the world have an
average age of diagnosis in older age with a
median age in the sixth decade, but can also
appear at a younger age.**™** Previous study in
Indonesia reported most DLBCL patients were
diagnosed at 45 to 64-year-old.”® It is
consistent with this study where the age of
diagnosis of DLBCL patients at Kariadi
General Hospital Semarang is approximately
51-year-old, with the youngest age 24-year-
old, and the oldest age is 77-year-old. The
GCB sub-type DLBCL patients in this study
were more diagnosed at the age of less than
50-year-old, while the non-GCB subtype
DLBCL patients were more diagnosed at the
age more than 50-year-old, but there were no
significant differences were found between
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age of diagnosis and cell of origin subtype of
DLBCL in this study. This is in line with
previous studies that there were no significant
differences and correlation between age of
diagnosis with cell of origin of DLBCL %%

Location of DLBCL patient’s tumor in
this study, either GCB or non-GCB subtype,
70% located extranodal, therefore there were
no significant differences were found between
location of the tumor and cell of origin
subtype of DLBCL. The most common tumor
sites were colli, tonsils and inguinal. In
previous studies, primary extranodal DLBCL
was more common happened and had no
significant differences between location of the
tumor and cell of origin subtype of DLBCL
which is in line with this study.**%°

Frequency of DLBCL patients who
diagnosed at advance stage were slightly
higher (60%) than those who diagnosed at
early stage (40%), but in previous studies most
DLBCL patients were diagnosed at early
stage.****?! GCB subtype DLBCL was often
found at early stage (76.2%), while non-GCB
subtype DLBCL was often found at advance
stage (57.9%) because gene mutation level of
non-GCB subtype is higher than GCB
subtype. Thus, there is possibility that non-
GCB patients came with advance stage
comparing to GCB subtype patients.

Cell of origin subtype of DLBCL
patients had slightly same proportion between
GCB subtype (52.5%) and non-GCB subtype
(47.5%). In previous studies, the frequency
difference between GCB and non-GCB
subtype was uncertain  depends on
geographical location and race’s
characteristic.?*?®

GCB subtype patients in Kariadi
General Hospital significantly had higher
overall survival (66.7%) than non-GCB
subtype patients (31.6%) which is in line with
previous studies.’®?*?*> Compared to previous
study, appears that overall survival of GCB
subtype DLBCL in this study slightly lower
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than GCB subtype DLBCL in other study
(66.7% vs 68%).” Most studies showed that
GCB subtype DLBCL has higher proliferation
and apoptotic index than non-GCB subtype
which is caused by overexpression of CD10
and BCL6 in GCB subtype. Thus, GCB
subtype patients were more sensitive toward
the therapy than non-GCB subtype patients
which made GCB subtype patients had higher
prognosis than non-GCB subtype
patients.”*?>?"? DLBCL patients with non-
GCB subtypes are known to have a worse
prognosis. This is related to the presence of
more mutations in the non-GCB subtype
DLBCL than the number of mutations in the
GCB subtype. In the non-GCB subtype
DLBCL there are at least mutations found in
20 growth regulating genes, namely BCLS,
INK4, PRDM1, TNFAIP3, SPIB, CARD11,
MYD88, MYC / BCL2, NFKB, CD79A,
CD79B, CREBBP, E300, MLL2, MEF2B,
MEF2B, TBL1, , NOTCH1, NOTCH2, BRAF
and TP53, while in DLBCL GCB subtypes
there were at least mutations found in 7
growth regulating genes, namely BCL2,
EZH2, CREBBP, TNFRSF14, GNA13, SGK1
and C-REL.**

CONCLUSION

DLBCL patients with GCB subtypes
had significantly higher 2 vyears overall
survival than non-GCB subtypes (66.7% vs
31.6%) significantly (p: 0.047).

ACKNOWLEDGEMENT

Anatomical Pathology Laboratory
Kariadi General Hospital Semarang and
Anatomical Pathology Department, Faculty of
Medicine, Diponegoro University, Semarang.

REFERENCES

1. Weiss LM. Lymph Nodes. 1 ed. New
York: Cambridge University Press; 2008.
161-175 hal.

2. Globocan. Indonesia. 2019.

256

10.

11.

Cerhan JR, Kricker A, Paltiel O, Flowers
CR, Wang SS, Monnereau A, et al
Medical History, Lifestyle, Family
History, and Occupational Risk Factors
for Diffuse Large B-Cell Lymphoma: The
InterLymph Non-Hodgkin Lymphoma
Subtypes Project. JNCI Monogr. 1
Agustus 2014;(48):15-25.

Snak Y. Determination of
Immunophenotypic Differentiation
Profiles, Apoptosis and Proliferation
Status in Indonesian Diffuse Large B-cell
Lymphoma Patients. 2017;

Xie Y, Pittaluga S, Jaffe ES. The
Histological Classification of Diffuse
Large B-cell Lymphomas. Semin

Hematol. April 2015;52(2):57-66.
Hoffman R, Benz Jr EJ, Silberstein LE,
Heslop HE, Weitz JI, Anastasi J.
Hematology: Basic  Principles and
Practice. 7th ed. Philadelphia: Elsevier
Inc.; 2017. 1158 hal.

Swerdlow SH, Campo E, Pileri SA,
Harris NL, Stein H, Siebert R, et al. The
2016 revision of the World Health
Organization classification of lymphoid
neoplasms. Blood. 2017;127(20):2375—
91.

Bujisic B, De Gassart A, Tallant R,
Demaria O, Zaffalon L, Chelbi S, et al.
Impairment of both IRE1 expression and
XBP1 activation is a hallmark of GCB
DLBCL and contributes to tumor growth.
Blood. 27 April 2017;129(17):2420-8.
Dobashi A. Molecular Pathogenesis of
Diffuse Large B-Cell Lymphoma. J Clin
Exp Hematop. 2016;56(2):71-8.

Yodi. Hubungan Prevalensi Subtipe
Molekuler ABC/GCB dengan
Karakteristik Klinis Pasien Diffuse Large
B-Cell Lymphoma di RSUP Sardjito
Tahun 2012-2014. Universitas Gadjah
Mada; 2016.

Shi Y, Han Y, Yang J, Liu P, He X,
Zhang C, et al. Clinical features and



Jenifer Marsela Tarius, Hermawan Istiadi,
lka Pawitra Miranti, Intan Rahmania Eka Dini

DIPONEGORO MEDICAL JOURNAL

(Jurnal Kedokteran Diponegoro)
Online : http://ejournal3.undip.ac.id/index.php/medico

E-ISSN : 2540-8844
Volume 9, Nomor 3, Mei 2020

12.

13.

14.

15.

16.

17.

18.

outcomes of diffuse large B-cell
lymphoma based on nodal or extranodal
primary sites of origin: Analysis of 1,085
WHO classified cases in a single
institution in China. Chin J Cancer Res.
Februari 2019;31(1):152-61.

Ichiki A, Carreras J, Miyaoka M, Kikuti
YY, Jibiki T, Tazume K, et al
Clinicopathological Analysis of 320
Cases of Diffuse Large B-cell Lymphoma
Using the Hans Classifier. J Clin Exp
Hematop. 2017;57(2):54-63.

Cho M-C, Chung Y, Jang S, Park C-J,
Chi H-S, Huh J, et al. Prognostic impact
of germinal center B-cell-like and non-
germinal center B-cell-like subtypes of
bone marrow involvement in patients

with diffuse large B-cell lymphoma
treated with R-CHOP.  Medicine
(Baltimore). November

2018;97(45):e13046.

Sandlund JT, Martin MG. Non-Hodgkin
lymphoma across the pediatric and
adolescent and young adult age spectrum.

Hematology. 1 Desember
2016;2016(1):589-97.
Dwianingsih EK, Indrawati, Hardianti

MS, Malueka RG, Iswar RR, Sutapa SA,

et al. Histopathological Features of
Lymphoma in Yogyakarta, Indonesia.
Asian Pac J Cancer Prev.

2016;17(9):4213-6.

Nowakowski GS, Czuczman MS. ABC,
GCB, and Double-Hit Diffuse Large B-
Cell Lymphoma: Does Subtype Make a
Difference in Therapy Selection? Am Soc
Clin Oncol Educ B. 2015;35:e449-57.
Carbone A, Gloghini A, Kwong Y-L,
Younes A. Diffuse large B cell
lymphoma: using  pathologic and
molecular biomarkers to define subgroups
for novel therapy. Ann Hematol. 29
Agustus 2014;93(8):1263-77.

Ollila TA, Olszewski AJ. Extranodal
Diffuse Large B Cell Lymphoma:

257

19.

20.

21.

22.

23.

24.

Molecular Features, Prognosis, and Risk
of Central Nervous System Recurrence.
Curr Treat Options Oncol. 21 Agustus
2018;19(8):38.

Shen H, Wei Z, Zhou D, Zhang Y, Han
X, Wang W, et al. Primary extra- nodal
diffuse large B- cell lymphoma: A
prognostic analysis of 141 patients. Oncol
Lett. 24 Mei 2018;16(2):1602-14.

Hoppe R, Illidge T, Specht L, Vogelius I,
Yahalom J. Clinical Features,
Management, and Prognosis of an
International Series of 161 Patients With
Limited-Stage Diffuse Large B-Cell
Lymphoma of the Bone (the IELSG-14
Study).  Oncologist. 1 Desember
2014;19(12):1289-1289.

Batlle-Lopez A, de Villambrosia SG,
Francisco M, Malatxeberria S, Séez A,
Montalban C, et al. Stratifying diffuse
large B-cell lymphoma patients treated
with chemoimmunotherapy: GCB/non-
GCB by immunohistochemistry is still a
robust and feasible marker. Oncotarget. 5
April 2016;7(14).

Barton S, Hawkes EA, Wotherspoon A,
Cunningham D. Are We Ready To
Stratify Treatment for Diffuse Large B-
Cell Lymphoma Using Molecular
Hallmarks? Oncologist. 1 Desember
2012;17(12):1562—-73.

Yang JM, Jang J-Y, Jeon YK, Paik JH.
Clinicopathologic implication of
microRNA-197 in diffuse large B cell
lymphoma. J Transl Med. 11 Desember
2018;16(1):162.

Yan L-X, Liu Y-H, Luo D-L, Zhang F,
Cheng Y, Luo X-L, et al. MYC
Expression in Concert with BCL2 and
BCL6 Expression Predicts Outcome in
Chinese Patients with Diffuse Large B-
Cell Lymphoma, Not Otherwise
Specified. Zhang L, editor. PLoS One. 4
Agustus 2014;9(8):e104068.

. Snak Y, Indrawati, Widayati K, Arfian N,



DIPONEGORO MEDICAL JOURNAL

(Jurnal Kedokteran Diponegoro)

Online : http://ejournal3.undip.ac.id/index.php/medico
E-ISSN : 2540-8844

Volume 9, Nomor 3, Mei 2020

Jenifer Marsela Tarius, Hermawan Istiadi,
lka Pawitra Miranti, Intan Rahmania Eka Dini

Anggorowati N. Molecular Subtypes,
Apoptosis and Proliferation Status in
Indonesian  Diffuse  Large  B-Cell
Lymphoma Cases. Asian Pac J Cancer
Prev. 27 Januari 2018;19(1):185-91.

26. Ventre MB, Ferreri AJM, Gospodarowicz
M, Govi S, Messina C, Porter D, et al.
Clinical Features , Management , and
Prognosis of an International Series of
161 Patients With Limited-Stage Diffuse
Large B-Cell Lymphoma of the Bone (
the IELSG-14 Study ). Oncologist.
2014;19:291-8.

27. Al-Humood SA, Al-Qallaf  AS,
AlShemmari SH, Francis IM, Junaid TA,
Marouf RA, et al. Genotypic and
phenotypic differences between nodal and
extranodal  diffuse large B-cell
lymphomas. J Histochem Cytochem.
2011;59(10):918-31.

28. Staton AD, Koff JL, Chen Q, Ayer T,
Flowers CR. Next-generation prognostic
assessment for diffuse large B-cell
lymphoma. Futur Oncol. September
2015;11(17):2443-57.

29. Rosenwald A, Wright G, Chan WC,
Connors JM, Campo E, Fisher RI, et al.
The Use Of Molecular Profiling to
Predict Survival After Chemotherapy for
Diffuse Large B-Cell Lymphoma. N Engl
J Med. 2002;346(25).

30. Lohr JG, Stojanov P, Lawrence MS,
Auclair D, Chapuy B, Sougnez C, et al.
Discovery and prioritization of somatic
mutations in diffuse large B-cell
lymphoma ( DLBCL ) by whole-exome
sequencing. PNAS. 2012;109(10):3879—
84.

31. Rossi D, Ciardullo C, Gaidano G. Genetic
aberrations of signaling pathways in
lymphomagenesis: Revelations from next
generation sequencing studies. Semin
Cancer Biol. 2013;1-9.

258



