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[ Abstract ] Background and purpose: Diffuse large B-cell lymphoma/high-grade B-cell lymphoma (DLBCL/HGBL) with gene
rearrangement of MYC, BCL2 and BCL6, also known as triple-hit lymphoma (THL), has a low incidence and relevant literature is
limited. Thus comprehensive and sufficient understanding is lacking. The purpose of this study was to explore the clinicopathological
features and prognosis of this rare disease. Methods: Ten cases of THL diagnosed in Department of Pathology, Fudan University
Shanghai Cancer Center from June 2016 to December 2021 were collected. Clinical features were analyzed retrospectively.
Histopathological features were observed using H-E stain. Immunophenotype was analyzed by immunohistochemistry. The

rearrangement of MYC, BCL2 and BCL6 genes was detected by fluorescence in situ hybridization (FISH), and Epstein-Barr virus
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(EBV) infection was detected by in situ hybridization using EBV-encoded RNA (EBER). Results: Of the 10 cases, 4 cases were
male and 6 cases were female. The median age was 54 years (43-80 years). Two cases occurred in lymph nodes, 6 cases involved
extranodal organs, and both lymph nodes and extranodal organs were involved in the other 2 cases. There were 4 cases (40%) with
clinical stage [II/IV disease and 6 cases (60%) with clinical stage [ /Il disease. 40% (4/10) patients had international prognostic
index (IPT) score =3. 50% (4/8) patients had bone marrow invasion. Two (20%) cases had B symptoms. 40% (4/10) patients had a
history of hepatitis B virus infection. Five cases had the morphology of DLBCL, not otherwise specified (DLBCL-NOS); Two cases
showed morphological features intermediate both DLBCL and Burkitt lymphoma; One case had a blastoid cytomorphology, and the
other 2 cases failed to be classified accurately because of serious crushing artifacts of the tissue. Immunophenotypically, 80% of the
cases were of germinal center B-cell (GCB) type and 20% were of non-GCB type. MYC/BCL2 double expression accounted for 78%
(7/9), BCL6 positivity was found in 80% of the total cases, and the Ki-67 proliferation index was =80% in all cases. FISH showed
that all 10 cases had MYC, BCL2 and BCL6 gene translocation rearrangement. EBV infection was consistently absent. All except
one case received systemic treatment. The overall survival was 2.0-55.5 months (median, 16.8 months), and 1-year overall survival
rate was 68.6%. The 1-year overall survival rates of patients with stage [ /Il disease and stage III/IV disease were 100% and 25%
respectively. Conclusion: THL mainly affects middle-aged and elderly patients, which occured more frequently in extranodal organs,
and it is characterized by GCB immunophenotype and MYC/BCL2 double expression. A considerable number of patients have
a clinical stage of /Il disease and a better prognosis in the current series, indicating that early identification of THL is of great
importance for timely intervention and improving the prognosis.

[ Key words | Diffuse large B-cell lymphoma/high-grade B-cell lymphoma; Triple-hit lymphoma; Gene rearrangement;
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Tab. 1 Clinical features of 10 cases with THL

Bone
Case Biopsy site Ann Arbor ECOG marrow LDH IPI score B HBV Treatment Follow-up — 0S/
staging (score) . X (U/L) symptom status month
invasion
HBsAb+,
o ) HBeAb+,
1 Right inguinal VA 1 + 360 Mediumand HBcAb+, the DA- D 10
mass high risk EPOCH-R*6
rest-; HBV-
DNA-
_ *
HBcAb+, the R (t:uHOP b8,
2 Small intestine 1A 2 - 20 Low-risk No rest-; HBV- e A 245
monotherapy to
DNA- X
maintenance
Supporting
. HBeAb+, the
3 Right testis VA 1 + g0 Medimand g gy, Teamentafier 2
high risk surgical
DNA- .
resection
Deny the Chemotherapy
4 Left testis IA 1 NA NA m';gi‘z g"rvl."sk No history of *8 (scheme A 45
hepatitis unknown)
Deny the Chemotherapy
5 Rectum 1A 1 NA NA m';(‘i’ivs :ﬂvsk No history of *6 (scheme A 13
hepatitis unknown)
DA-
Medium and All five items EPOCH-R*8,
6 Left tonsil VB 1 + 312 . . Yes are-; HBV- central nervous A 37
high risk
DNA- system
prevention
DA-TEDII-R*6,
S Medium and . and then go
7 Right jugular VB 3 + NA high/high Yes All five ftems back to the local D 8.5
foramen area . are- .
risk hospital for
radiotherapy
DA-
Left ical All five items EPOCH-R*6,
8 | ‘:n ;i‘:)‘g:s A 1 . 257 Low-risk No are-; HBV- and then A 20.5
ymp DNA- received auto-
HSCT
HBsAb+,
Ret it I HBeAb+,
9 le ;’p}frr‘l:;‘;a A 1 - 149 Low-risk No HBcAb+, the DA-EPOCH-R A 55.5
ymp rest-; HBV-
DNA-
+
10 Gastric body 1A 1 - NA  Low-risk No HBSQ';_’ the R-CHOP A 8.5

ECOG: Eastern Cooperative Oncology Group; OS: Overall survival; F: Female; M: Male; +: Positive; -: Negative; A: Alive; D: Died; NA: Not
available; R-CHOP: Rituximab, cyclophosphamide, azithromycin, vincristine, prednisone; DA-EPOCH-R: Rituximab combined with mediation
dose of EPOCH; R-ESHAP: Rituximab, etoposide, methylprednisolone succinate, cisplatin, cytarabine; DA-TEDII-R: Daunorubicin, cytarabine,
thalidomide, etoposide, dexamethasone and rituximab; Auto-HSCT: Autologous hematopoietic stem cell transplantation.

S5eN

. ¥
4
¥y

.i,i-

i ¥

E1 THLHAERFES
Fig.1 Histological features of THL

A: Histological morphology is DLBCL-like (H-E stain, X400), with vacuolar nuclei and prominent nucleoli; B: This case showed morphological
features intermediate both DLBCL and BL (H-E stain, X400), composing of medium-sized tumor cells with starry-sky appearance; C: This THL case
had a blastoid cytomorphology (H-E stain, X400), the neoplastic cells are monotonous, with inconspicuous nucleoli and overlapping nuclei.
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Fig. 2 Arepresentative case of THL occurred in testis (case 4), immunohistochemical staining indicated GCB subtype with MYC/BCL2

double expression

A: Histological morphology is DLBCL-like (H-E stain, X200); B: The tumor cells were strongly positive for CD20 staining (EnVision stain, X200);
C-E: The tumor cells were positive for CD10 and BCL6 and negative for MUMI1 (EnVision stain, X200), indicating a GCB type; F-G: Both MYC
and BCL2 were positive, indicating its double expression status (EnVision stain, X200); H: The Ki-67 proliferation index was as high as 95%

(EnVision stain, X200).

F2 106ITHLREARAUFL B REBERRMARZER

Tab.2 Immunohistochemical stain and EBER-in situ hybridization results of 10 cases with THL

Ki-67
Cyclin
Case CD20 CD10 BCL6 MUMI BCL2 MYC CD5 CD30 proliferation P53 EBER

index P!
1 + + + - +(80%)  +(70%) - ND + (80%) ND ND -
2 + + + - +(80%) +(80%) - ND +(80%) +(40%) - -
3 + + + - +(95%)  +(95%) ND ND +(95%) ND ND -
4 + + + - +(70%) +(80%) - ND +(95%) +(8%) ND -
5 + - + + +(85%) +(50%) - - +(80%) +(65%) - -
6 + + + - +(80%) +(20%) - ND +(80%) ND - ND
7 + - - - + (80%) ND - - + (80%) ND - -
8 + - + - +(90%)  +(75%) ND - +(80%) ND - ND
9 + + - - +(80%) +(50%) - ND +(80%) ND ND -
10 + + + - - +(60%) ND - +(80%) ND - -

+: Positive; —: Negative; ND: Not done.
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El3 FISH{&MERMYC, BCL2ANBCL6ERE R H
Fig.3 FISH test showed alterations of MYC, BCL2 and BCL6 genes

A, B, C: The rearrangements of MYC, BCL2 and BCL6 were observed by FISH; D: MYC gene amplification was also identified in case 1.
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PRI FHAE T DU A P /R MYCHE N B HE . AR
R EEPMYCEARL=70%H (56% ) £F
40% ~ 70%4 (33%) , [FFEHERMYCHE R
=70%5MYCHHEEA S s VL ECEE
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