Reappraisal of Primary Epstein-Barr Virus (EBV)-positive
Diffuse Large B-Cell Lymphoma of the Gastrointestinal
Tract

Comparative Analysis Among Immunosuppressed and
Nonimmunosuppressed Stage [ and [I-1V Patients
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BACKGROUND

Epstein-Barr virus (EBV)-positive diffuse large B-cell lymphoproliferation
encompasses a broad range of clinicopathologic findings, including specific subtypes,
for example, EBV + mucocutaneous ulcer.

EBYV harboring tumor cells are an independent adverse factor in both primary
gDLBCL and 1DLBCL.
EBVMCU affects extranodal sites (oropharynx in 52% of cases, skin in 29%, and

GI tract 1n 19%), and 1s associated with the setting of 1atrogenic IS 1n 56% to 66% of
cases, primary immunodeficiency m 2% to 4%, and advanced age m 27% to 40%.
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BACKGROUND

Although EBVMCU i1s generally featured by a solitary lesion, it 1s multifocal in
17% of reported cases. To date, the English literature includes only 14 reported

cases of EBVMCU affecting the GI tract, other than oral mucosa.

Therefore, further studies are needed to elucidate the clinicopathologic

characteristics of this disease in the GI tract.
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Research purposes

Observation and analysis of 36 primary EBV + giDLBCL cases,Investigate their
clinicopathological characteristics to further clarify their biological behavior.
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MATERIALS AND METHODS

Patient Selection

This retrospective study included data from 36 patients with primary EBV +
giDLBCL, diagnosed between1995 and 2018 at Nagoya University Hospital and
11 affiliated institutions. These cases were 1dentified among 312 cases
consecutively diagnosed as primary giDLBCL during the same time period.

In all cases, the diagnosis was established according to histopathologic and
immunohistochemical criteria, based on the 2017 World Health Organization
(WHO) classification system.
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MATERIALS AND METHODS
Patient Selection

Because an optimal method has not yet been established for discriminating
primary giDLBCL from systemic DLBCL involving the GI tract, in this study,
lymphoma of the GI tract was considered primary if the main bulk of disease was
located 1n the GI tract.

Climnical stage was evaluated according to the Lugano classification for GI
non-Hodgkin lymphoma.
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Immunohistochemistry and In Situ Hybridization

Tumor cells were considered positive for neoplastic programmed cell death
ligand 1 when 25% of the neoplastic lymphoid cells exhibited moderate or strong
membrane staining with a PD-L 1-specific antibody(clone SP142).

A case was considered positive for PD-L1 in the microenvironment when =20%
of the total tissue cellularity in comprised nonmalignant cells exhibiting moderate
or strong membrane or cytoplasmic PD-L1-specific staining.
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Immunohistochemistry and In Situ Hybridization

All cases were tested for Epstein-Barr virus—encoded small RNA (EBER) using
in situ hybridization as described previously. Cases were considered positive for
EBER when nuclear expression of EBER was observed in 280% of tumor cells.
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RESULTS

On the basis of the available clinical information, the 36 patients were divided
into 3 groups as follows: 8 immunosuppressed patients, 7 nonimmunosuppressed
patients with Lugano stage I disease, and 21 nonimmunosuppressed patients
with Lugano stage I11/I12/IIE/IV disease.

Four patients (1 in stage I [14%] and 3 m II-IV [17%]) with gDLBCL were
caught by the medical checkup, while all of iIDLBCL cases were diagnosed 1n a
symptomatic setting (P=0.56).
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TABLE 1. Characteristics of Patients With Primary EBV™ giDLBCL (N =36)

Nonimmunosuppressed, nfN (%)

Characteristics Immunosuppressed (N =8), n/N (") Stage | (N=7) Stage I1-I1V (N =21) P Pt
Male sex 218 (25) 37 (43) 11/21 (32) 0.24 1.00
Age, median (range) (y) 74 (35-82) 69 (42-76) 69 {37-84) (.83 0.79
Age =60y 7/8 (88) ST (71) 14/21 (67) 0.38 1.00)
Stomach localization 178 (13) T (100) 18/21 (86) 0.001 (.55
B sympioms present T 129) FEEAE)Y [T2T{33) 0.40 018
_Perforation 218 (25) VT (0) 02T (D) 0.069 —
PS 2-4 3T (43) OFT (0 421 (19) 0.32 (0,55
Serum LDH > normal 4/8 (50) 07 (0} 12421 (5T 1.00 (0,010
sIL-2R ( = 1000 UfmL) ST (T 16 (17) 1216 (73) 1.00) (.023
Extranodal involvement > | site R (T8 0T () 321 (14) .31 (.55
IPI high-int, hgh ST (71 T (0 B21 (38) 0.20 0.075
Macroscopic type
Ulcerative S8 (100) 3T (43) [ 3/19 (68) 0.14 (.37
Polypoid (WE () 2T (29) 19 (l6) (.53 ().54
DifTuse-infiltrating or other (W8 () 247 (29) 319 (16) .53 (.59
Multiple lesions S8 (6] 05 (0} 819 (4 0.42 (.13
Bulky mass present /T (14) 217 (29} 321 (14) 1.00 (.57
Immunophenotype
CD3 27 (2% 6 () 14200 (5) 0.15 10K
CD10 (8 () L6 (17) B 200 (30) 0.14 1.0H)
BCL-2 S/8 (63) 35 (6l 11720 (55) 1.00 1.0
nPD-L1 = 35% 178 (13) 1/3 (33) 1714 (7) 1.00 (0,33
miPD-L1 = 200 T (100) 202 (100) 11/13 (83) 0.51 1.04)
Non-GCB immunophenotype 8/8 (100) 57 (71) 14720 (70) 0.14 1.00)
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TABLE 1. Characteristics of Patients With Primary EBV™ giDLBCL (N =36)
Nonimmunosuppressed, n/N (%)

Characteristics Immunosuppressed (N = 8), n/N (") Stage | (N=7) Stage -1V (N =21) P+ P
Treatment
R-containing therapy 7/8 (B8) 37 (43) | 2121 (37) 0,20 0.67
R-CTx 4/8 (50) 27 (29 721 (33) 1.00 | (W)
R-CTx+5 38 (38) T () 221 {9.5) 0.082 | (W)
R-CTx+Rad (/& (0) 07 (0) 321 (14) 0.55 (1.55
R-CTx+5+Rad (V8 () LT (14) 021 () (.25
No. cyeles, median (range) b (2-6) B (1-8) 5 (2-8) (.6l (.52
CTx (W& (0) 47 (57) 421 (1% (.55 .14
CTx+Rad O/ (0) /7 (D) 1/21 (4.8) 1.00 1.0H)
surgery (Ve () 7 {0y 1121 (4.8) 1.00 1.0H)
No treatment LR (13) 7 (D) 321 (14) 1.00 (.55
Treatment response
CR ST (71) 5T (71 114200{55) .66 (.66
Pk 17 (14) 07 () 2120010y 1.00 |.0H)
sD 7 () 7 () 320(13%) .55 (1,55
P /7 (14) 27 (29) 41200 (20) 1.00 (.63
Treatment response (R-containing)
CR 7 (71) 23 (67) 812 (67) 1.00 (K
PR 177 (14) /3 (1) 212017) 1.00 (K
5D 7 (0 3 () 112 (8.3) 1.00 | (W)
PD /7 (14) 1/3(33%) 112 (8.3) 1.00 .37

*Immunosuppressed group versus nonimmunosuppressed group with stage 11-TV,

tNonimmunosuppressed group with stage 1 versus stage 11-1V,

CTx indicates chemotherapy; GCB. germinal center B cell; high-int, high-intermediate; IP1, International Prognostic Index; LDH, lactate dehydrogenase; miPD-L1.
microenvironmental programmed cell death higand 1; PD., progressive disease: PR, partial remission; PS, performance status; R, ntuximab; Rad, radiation; SD. stable
disease; sIL-2R, soluble interleukin-2 receptors.
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TABLE 2. Clinicopathologic Features of Immunosuppressed EBV" giDLBCL Patients (N =8)

Time to Length

Age Source  Endoscopic nPD-L] Relapse of FU

No. (v) Sex  Site of IS Finding  No. Lesions (%)  Stage Treatment Response (mo)  Status  (mo)
I 33 Female Stomach |MTX (RA)| Ulcerated — Multiple 0 [V R-CTx CR NED [l
2 82 Female lleumend | MTX (RA)| Ulcerated  Multiple I [I[E R-CTxts CR poc 8§l
3 74 | Male  Rectum | Infliximab | Ulcerated Single 0 12 RLTx (R 32 Db 6l

(CD)

. 47 Female Duodenum| Tacrolmus| Ulcerated  Multiple 0 IV RLIx  FD DD 113
) 82 Female Duodenum| CHL Ulcerated single 0 [V NT poc 04
6 80 Male Jeunum | CHL Ulcerated ~ Muluple 0 1IE R-CTx#§  PD — bb 12
] 74 Female lleum end |PTCL-NOS| Ulcerated  Single 0 IV RCIx+§  CR 2 DD D
§ 10 Female Tleocecum LPTCL-NOS) Ulcerated — Multiple | IV RLTx (R |l DD 46

AWD indicates alive with disease; CD, Crohn disease; CTx, chemotherapy; DD, died of disease; DOC, died of other causes; FU, follow-up; MTX, methotrexate; NED,
no evidence of disease; NOS, not otherwise specified; NT, no treatment; PD, progressive disease; PR, partial remission; PTCL, penpheral T-cell lymphoma; R, rituximaby
RA, rheumatosd arthritis; S, surgery.
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TABLE 3. Clinicopathologic Features of Nonimmunosuppressed EBV" giDLBCL Patients With Lugano Stage | (N=7)
No. Age(v) Sex  Site  Endoscopic Finding No. Lesions nPD-LI (%)  Treatment  Response Status Length of FU (mo)

09 | Female | Stomach | Uleerated Single { CTx (R NED 14§
0 72 Female | Stomach | Ulerated Single NA Clx (R NED 1l
60 Male | Somach | Uleerated Single bl R-CTx PD_ NED Il

=]

276 Female | Stomach | Polypoid Single NA Ty (R NED 130
3 7 Male |Stomach | Polypoid Single ( R-CTx (R NED 1l
4 4 Male |Stomach | | Bukymass | Unknown ~ NA  RCTut§#Rad  CR - NED 132

15 6 Female | Somach | [Bulkymass | Unknown  NA (Tx — _PD_ DD 6l

CTx ndicates chemotherapy; DD, died of disease; FU, follow-up; NA, not available; NED, no evidence of disease; PD, progressive disease; R, nituximab; Rad,
radiation; §, surgery.
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One nonimmunosuppressed stage I case (case 13) exhibited spontaneous regression,
and had an immunophenotype of CD3 —, CD5 —, CD10 —, CD20 +, BCL-2 +, BCL6
+, MUMI —, and EBNA2 + (latency type III), and a K167 index of 90%. Fluorescence
in situ hybridization in this case revealed unusual aberrant CCNDI1 expression without
any detectable t(11;14)(ql13;932).
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RESULTS Histopathology

The cases shared similar histologic features, regardless of whether they were in the
setting of IS. Hodgkin and R-S cells were scattered 1n variable numbers among the
cases. In the background, the cases showed varying degrees of polymorphic
inflammatory mfiltrate of lymphocytes, plasma cells, histiocytes, and eosinophils.
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FIGURE 2. PFS (A) and OS5 (B) according to the immunosuppressed state and Lugano stage classification in patients with EBV”

giDLBCL.
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Reassessment with Reference to EBVMCU

Among the 36 cases 1n our present series, we 1dentified 5 nonimmunosuppressed
stage I cases (14%) that were unique 1n exhibiting both a localized disease in the
stomach and a long-standing favorable prognosis after CR. None of these patients

developed lesions at other sites.

These findings prompted us to compare these 5 cases with previously reported
cases of EBVMCU affecting the GI tract. In the English literature, we 1dentified
23 cases of EBVMCU affecting the GI tract (Table 4), of which 20 exhibited

pathogenesis associated with 1atrogenic immunodeficiency.

Page 40




Reassessment with Reference to EBVMCU

Interestingly, these cases often showed local progression—that 1s, multiple,
deeper, and/or larger ulcerations with perforation, as contrasted with the
shallow and sharply circumscribed mucosal ulcers more commonly described
affecting the oropharynx and skin. Selected cases were treated with
chemotherapy including rituximab.

The 5 nonimmunosuppressed stage I patients in our present study might be
considered cases of EBVMCU of the GI tract, based on the observation of
favorable outcome regardless of a polypoid appearance.
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TABLE 4. Summary of Reported Cases of EBVMCU of the Gl Tract

Mo, Age (¥) Sex Ulcer Location(s) Preceding Disease Source of IS Treatment Outcome Length of FL (mo) References
I 6o Female Colon EA AZA MNA NA MNA 5
2 78 Male Rectum uc CYA Reduction of IS CR 23 B
3 73 Femiale Esophagus RA ALA Reduction of IS CR 17 5
4 hd Female Colon HSCT (ET, 5MDy, CYA Reduction of IS CR & B
RISSCT™)
3 5] | Female Stomach ATLL mLSG1 S Mo therapy CR, but DOC 4 14
iy 35 Female Tleum, colon, rectum ATLL mlAals, CHASE, M, HRCT, T Reduction of 15 CR 14 14
T il Male Esophagus SOT (kidney) MMEF, P Reduction of 15 R 16 21
by T Female Rectum SOT (kidney) MME, P Reduction of TS R 17 21
b 32 Male Termmal ilewm SOT (alateral lung) MME,P.T Redoction of 1%, K, W CR, bt DO LEL 21
10 il Female Esophagus Hypogammaglobulinena Fi R, IVIMG, B P < 22
11 53 Female Colon, rectum L B MT X, Infliximah Reduction of TS P (surgeryl, 18 23
and HL¥
12 26 Male Rectum CD AZA mfliximab Reduction of 1S P (surgerv) 12 24
13 64 Female leocecum Age Surpery CR, but DOC i} 25
4 34  Femalc Fectum SOT (kidncy) MME Reduction of 15 TR 3 26
12 a7 Female Becium 1B A EL PL u il
16 0 Male Rectum HIY HIV FLU CR 9 27
17 24 Eemals Esophagus Age ELL CE & g
& L= Male Caolon, rectum uC 6-MP Reduction of IS, R CR 12 29
19 77 Male Colon Me, irCaolitis (pilimumab P Surgery P < | 30
[anti-CTLA-4])
20 70 Male Calon, recium Me, irCaolitis (ipilimumab P Surgery CR = 5l a0
[anti-CTLA-4])
21 i Male Colon, rectum Me, irColitis (ipilimumak P, infliximah Surgery CR = fl 30
[anti=-CTLA-3])
22 A Male Coloi Me, irCalitis (ipilimumakb P Surgery CR 25 ah
[anti-CTLA-4],
mvolumab [anti-PD-1])
23 8l Male Colon Chronee Kidnev discase Age Surgery CR 20 3l

FET, SME, RISSCT, essential thrombooythemu (20051 and secondary myelodysplasia (2007 treated woth reducesd intensiy sibling stem cell triomspdant (2007 and 208145,

FHL, Hodgkin Iymphoma (EBV") developing i association with 15 in IBD, which has been cured with adriamycin, Bleomycin, vinblasting, and dacarbazine. Progression to HL (surgery).

ATLL indicates adult T-cell leukemiaflymphoma; AZA, azathioprine; B. brentuximab: CT¥, Crohn disease; CHASE, cyclophasphamide, etoposide, cytarahine, and dexamethasone; CTLA-4, cyvtotoxic T-lvmphocyte-
wssociated protem 4 OV AL cvelespornnsA; [0, died of other cause: FLUL lellow=ups HIY, human immunedeixiency virus; HSOT, bematoposetic stem cell trensplantatson; TREY, mbammatory bowel disease; 10K, mimune
checkpoint regulator; irColitis, immune-related colitis; IVING, intravenous immunaeglobuling M. megalizumakb: Me, melanoma; mL3G1 5, moedified LSG 15 chemotherapy: MMFE, myvcophenolate: 6-ME, é-mercatopurine;
MA, not available: P, prednisolons; methyl-prednisolones; or predomidnisolone; PO persistent disease; PTE-1, proprammed cell death profein 1; PL primary immunodeficiency; B, rituximab; BA, rhevmatoid arthotis; SOT,
solad organ transplant T, tecralimus: UC, uleerative colitis; V. veleade.




DISCUSSION

The reinvestigation led to our identification of 1case of EBV + gDLBCL with a
single lesion in Lugano stage I, in which the patient exhibited spontaneous
regression despite polypoid appearance. Our results from the present

retrospective analysis also provided IS-associated cases are restricted to EBV +
iDLBCLs.

We classified our cases into 3 groups. This classification clearly revealed that
stage I patients uniformly exhibited gastric lesions without IS, while
immunosuppressed patients also exhibited intestinal lesions and advanced stage
disease.
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DISCUSSION

We have theorized that cases of stage I EBV + giDLBCL may be classifiable as
EBVMCU. Withm our present series of 36 cases, 5 (14%) were 1dentified as

stage I without bulky mass (ie, small-volume disease), showing an incidence

similar to that of EBVMCU (26/200 cases; 13%) originally described by
Dojcinov et al.

Our immunosuppressed cases were all diagnosed as EBV + iIDLBCL with
advanced clinical stage, which appeared to arise in patients who had a preceding
episode of EBVMCU and a tendency to progress to a systemic disease.
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CONCLUSION

Our present results demonstrated that primary EBV + giDLBCL cases could be
delineated mto 3 groups based on their immune status and clinical stage,
revealing distinguishing features that may be useful as a pragmatic guide for
diagnostic and therapeutic approaches.

The tiering system according to the combimation of Lugano stage classification
and the number of GI lesions was predictive of outcome in EBV+giDLBCL,
regardless of affected anatomic sites and IS status.
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