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Objectives

Å1) Describe biologic diversity of gastrointestinal 
lymphoid populations and the challenges that 
engenders

Å2) Describe diagnostic entities in the category of 
gastrointestinal T cell lymphomas
Åa) Monomorphic epitheliotropic T cell lymphoma
Åb) Enteropathy-associated T cell lymphoma and 

precursor lesions
Åc) Indolent T cell lymphoma of the gastrointestinal 

tract
Åd) Indolent NK cell lymphoproliferative disorder of the 

gastrointestinal tract
Å Intestinal T cell lymphoma NOS
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Intestinal T cell lymphoma classification

WHO 5th Edition
ÅMonomorphic epitheliotropic T-

cell lymphoma
ÅEnteropathy-associated T-cell 

lymphoma
ÅRefractory celiac disease type 1
ÅRefractory celiac disease type 2

ÅIndolent T-cell lymphoma of the 
gastrointestinal tract
ÅIndolent NK-cell 

lymphoproliferative disorder of 
the gastrointestinal tract
ÅIntestinal T cell lymphoma, NOS

ICC 2022
ÅMonomorphic epitheliotropic 

intestinal T-cell lymphoma
ÅEnteropathy associated T-cell 

lymphoma
ÅType II refractory celiac disease

ÅIndolent clonal T-cell 
lymphoproliferative disorder of 
the gastrointestinal tract
ÅIndolent NK-cell 

lymphoproliferative disorder of 
the gastrointestinal tract
ÅIntestinal T-cell lymphoma, NOS
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Intestinal T Cell Lymphoma Classification

ÅNo substantial differences between the WHO and ICC 
classification systems
ÅCovered entities
Å5 lymphomas/lymphoproliferative disorders
Å2 precursor lesions
Å8.6 minutes/entity

ÅStrategy
ÅSynopsis of 2022 WHO classification for each entity
ÅSome additional depth concerning T cell biology and refractory celiac 

disease
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Biology and 
Diversity of 

Intraepithelial 
Lymphocytes

ÅMaturation pathways

ÅBiologic and phenotypic diversity of 
intraepithelial lymphocytes
ÅT cell receptor positive lymphoid cells
ÅT cell receptor negative lymphoid cells
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Intestinal T-cell Biology- Origins
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Intestinal NK/T-cell Biology

ÅNK cells
ÅInnate lymphoid-like 

cells 
ÅILC1-like
ÅICL3-like

ÅiCD3
ÅiCD8aa
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Challenges

ÅThe gastrointestinal mucosa is inhabited by diverse lymphoid 
populations
ÅThese include populations idiosyncratic to the GI tract which give rise to 

idiosyncratic lymphomas
ÅThese include populations found across a variety of tissues which give 

rise to more common systemic lymphomas

ÅThese populations are under-represented or absent in 
samples/tissues that are routinely phenotyped
ÅMany antigens/markers that define these populations are not 

routinely employed in leukemia/lymphoma evaluation
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Intestinal T cell lymphoma classification- it 
could be worse

WHO 5th Edition
ÅMonomorphic epitheliotropic T-

cell lymphoma
ÅEnteropathy-associated T-cell 

lymphoma
ÅRefractory celiac disease type 1
ÅRefractory celiac disease type 2

ÅIndolent T-cell lymphoma of the 
gastrointestinal tract
ÅIndolent NK-cell 

lymphoproliferative disorder of 
the gastrointestinal tract
ÅIntestinal T cell lymphoma, NOS

ICC 2022
ÅMonomorphic epitheliotropic 

intestinal T-cell lymphoma
ÅEnteropathy associated T-cell 

lymphoma
ÅType II refractory celiac disease

ÅIndolent clonal T-cell 
lymphoproliferative disorder of 
the gastrointestinal tract
ÅIndolent NK-cell 

lymphoproliferative disorder of 
the gastrointestinal tract
ÅIntestinal T-cell lymphoma, NOS
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Monomorphic 
Epitheliotropic T-
Cell Lymphoma 

(MEITL)

ÅFormerly type 2 enteropathy-associated T 
cell lymphoma
ÅLocalization:

ÅSmall intestine; less commonly in colon
ÅMultifocal gastrointestinal involvement 20-35%
ÅDissemination: mesenteric lymph nodes; lung, 

liver, brain, skin

ÅClinical features  
ÅAbdominal pain, GI bleeding, obstruction, 

diarrhea, weight loss

ÅEpidemiology  
ÅMore common in Asian and Hispanic 

populations
ÅAdults, median age 54-67 years
ÅMale predominance (M:F ratio 2:1)

ÅEtiology  
ÅNo association with celiac disease

ÅPrognosis and prediction  
ÅPoor
ÅMedian overall survival time of 7 months
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Morphology (WHO 5th Edition)

ÅGross
ÅLarge ulcerated mass showing full-thickness involvement of the intestinal wall, 

with or without perforation
ÅCoarse, cobble stoneтlike thickening of the mucosa

ÅHistology
ÅGenerally, monotonous and small to medium-sized, with round nuclei, 

dispersed chromatin, and moderate amount of pale to clear cytoplasm.
ÅOccasionally high-grade with a starry-sky appearance
ÅRarely larger, pleomorphic cells with open chromatin and conspicuous nucleoli
ÅNecrosis and an inflammatory background are uncommon
ÅPeripheral invasion of mucosa with distortion, destruction, or expansion of villi 

with epitheliotropic lymphoma cells
ÅDistant intestinal mucosa displays a normal architecture sometimes with 

increased intraepithelial lymphocytes
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WHO 5th Edition:  Central transmural growth (left) and lateral horizontal spread with villous atrophy
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WHO 5th Edition:  Epitheliotropism (CD3)
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WHO 5th Edition:  Small, intermediate, and intermediate with admixed large cells
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Phenotype

ÅÑǃƓŔĦċũũǃаШ9?ΞҼЯШ9?ΟҼЯШ9?ΠҽЯШ9?ΡҽЯШ9?ΤҼЯШ9?ΥҼЯШ9?ΡΣҼЯШÑf ΝҼЯШ~ ÑuЯШSyk
ÅCD8 negative 10-20% 
ÅCD56 negative 5т6%
ÅTCRg: 47%
ÅTCRb: 35%
ÅOccasional TCR dual+/dual-
ÅFrequent granzyme B and perforin (less than TIA1)
ÅCD103
ÅCD30 rare
ÅCD20: 20%
ÅEBER negative
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Genetics

ÅClonal T-cell receptor rearrangement (including TCRg/TCRb dual 
negative)
ÅChromosomal alterations:
ÅShared with EATL: gains of 9q34.3-qter and losses at 16q12.1
ÅMore specific to MEITL: Gains of 9q22.31, 4p15.1, 7q34, 8p11.23, and 12p13.31; 

loss of 7p14.1 
ÅGains (and rarely translocations) of MYC

ÅMutational profile
ÅSETD2 mutation
ÅJAK/STAT deregulation through mutations predominantly in STAT5B, STAT3, JAK1, 

and JAK3, and to a lesser extent in SOCS3
ÅMutations in TP53 and GNAI2
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Diagnostic Criteria (WHO 5th Edition)

ÅEssential:
ÅLymphoma with the bulk of disease localized to the gastrointestinal tract
ÅDense infiltration by relatively monotonous medium-sized or (occasionally) large 

lymphoma cells
ÅTypically lacking necrosis and an inflammatory background
ÅEpitheliotropism is common
ÅNo histological evidence of celiac disease in uninvolved mucosa
ÅÑШũŔŰĲċŊĲЯШƽŔƣőШĲǂƓƖĲƚƚŔŸŰШŸŉШĦǃƣŸƣŸǂŔĦШůċƖťĲƖƚЯШċŰĬШŸŉƣĲŰШ9?ΡҽЯШ9?ΠҽЯШ9?ΥҼЯШ

CD56+; EBV negative.

ÅDesirable:
ÅIn problematic cases, demonstration of JAK3 and/or STAT5 mutations and/or of 

SETD2 inactivation are helpful in differentiating MEITL from EATL
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Refractory Celiac 
Disease

ÅPHR Green et al.  AGA Clinical Practice Update on 
Management of Refractory Celiac Disease: Expert 
Review. Gastroenterology. 2022 Nov;163(5):1461-1469
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Refractory Celiac Disease

ÅDefinition
ÅPersistent villous 

atrophy/malabsorption 
despite >12 months of 
gluten-free diet

ÅIncidence
Å0.3-1% of adults
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Refractory Celiac Disease Evaluation

ÅEndoscopic biopsy
ÅSubmission of materials for 

immunophenotyping (IHC, 
flow cytometry) and T cell 
clonality

ÅPresence of villous atrophy 
in the correct clinical 
context requires further 
evaluation for refractory 
celiac disease and EATL
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Refractory Celiac Disease Evaluation

ÅDegree of villous atrophy in 
RCD1 and RCD2 overlaps 
but is typically more 
extensive in RCD2
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Refractory Celiac Disease

ÅVillous atrophy with cytologically banal IEL 
expansion
ÅRefractory celiac disease type 1 (RCD1)
ÅÂŸũǃĦũŸŰċũЯШƓőĲŰŸƣǃƓŔĦċũũǃШљŰŸƖůċũњШŔŰƣƖċĲƓŔƣőĲũŔċũШÑШ

cells (TCR+ IEL)
ÅRefractory celiac disease type 2 (RCD2)
ÅPhenotypically abnormal intraepithelial T cells (TCR- 

IEL)
Å>20% abnormal by flow cytometry
Å>50% CD8- T cells (CD3͌ Ҽ) by immunohistochemistry 

(includes normal TCRgd T-cells)
Å> 25 NKp46+ IEL/100 epithelial cells
ÅCD30 expression indicates transformation to EATL

ÅMay initially manifest at extraintestinal sites (skin, 
lymph nodes, spleen) 
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Immunophenotype
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Immunophenotype
CD8+ IEL TCRgd IEL Innate -like IEL

sCD3 + + -

cCD3 + + +

TCRab + - -

TCRgd - + -

CD4 - - -

CD8 + - -

CD5 -/+ - -

CD7 + + ++

NKG2D/2C + + +

NKp46 - - +



Private Information

Immunophenotype-Flow Cytometry

Å20% Abnormal
ÅcCD3+, sCD3-, TCRab-, TCRgd-, CD4-, CD8-

Intraepithelial T cell Tube

FITC PE ECD PC5.5 PC7 APC APC A700 APC A750 PB KrO

TCRgd CD7 CD4 CD5 cCD3 CD103 CD8 sCD3 NKp46 TCRab



Private Information

WHO 5th Edition:  RCD1 H&E and CD8 (top) RCD2 H&E and CD8 (bottom)
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Genetics

ÅT Cell Clonality
ÅRCD1
ÅPolyclonal
ÅSmall transient clones may be detected

ÅRCD2
ÅFrequently clonal (70%)

ÅSomatic Mutations
ÅRCD2
ÅJAK/STAT deregulation through mutations predominantly in STAT3 and JAK1
ÅMutations in epigenetic regulators (TET2, KMT2D), DDX3X, NF- B͑ (TNIP3), DNA 

damage/repair (POT1, TP53), and immune escape (CD58, FAS, B2M)
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Refractory Celiac Disease Summary

ÅClinicopathologic Diagnosis
ÅVillous atrophy (RCD2>RCD1) with cytologically banal IEL
ÅRCD1 IEL include polyclonal CD8+ T cells and TCRgd+ T cells
ÅRCD2 IEL typically represent clonal innate-like IEL
ÅCD8- (>50% by IHC)
ÅNKp46+ (>25/100 epithelial cells by IHC)
ÅsCD3-, cCD3+, CD4-, CD8-, TCRab-, TCRgd- (>20% by FC)
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Enteropathy-
Associated T-Cell 
Lymphoma (EATL)

ÅFormerly type 1 enteropathy-associated T 
cell lymphoma
ÅLocalization:

ÅSmall intestine (90%); most frequently jejunum; 
occasionally duodenum, ileum

Å Infrequently stomach, colon
ÅMultifocal involvement 32-54%
ÅDissemination: mesenteric lymph nodes; less 

often marrow, lung, liver

ÅClinical features  
ÅAbdominal pain, diarrhea, weight loss
ÅAcute abdomen (50%) due to perforation
ÅVariable history of CD or refractory CD

ÅEpidemiology  
ÅMore common in European and North American 

populations
ÅAdults, median age 61 years
ÅMale predominance (M:F ratio 1.04-2.8:1)

ÅEtiology  
ÅAll patients have genetic background of celiac 

disease (identical HLA-DQ haplotypes) but many 
present without prior CD diagnosis

ÅHLA-DQ2 homozygosity in 53-56% of EATL 
patients (21% of uncomplicated CD)

ÅPrognosis and prediction  
ÅPoor
ÅMedian overall survival time of <10 months
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Morphology (WHO 5th Edition)

ÅGross
ÅThin mucosa with loss of mucosal folds
ÅCircumferentially oriented ulcers, ulcerated nodules, plaques, or strictures
ÅExophytic mass uncommon

ÅHistology
ÅVariable
ÅScattered single or variably sized clusters of atypical cells in the lamina propria and/or 

submucosa
ÅTransmural infiltrates of pleomorphic medium-sized and large lymphoid cells exhibiting 

immunoblastic or anaplastic morphology
ÅPronounced inflammatory background consisting of histiocytes, eosinophils, small 

lymphocytes, and plasma cells, obscuring the tumor cells
ÅIntraepithelial spread may be striking
ÅAngioinvasion and angiodestruction common
ÅAdjacent mucosa with shows villous atrophy, crypt hyperplasia, and intraepithelial 

lymphocytosis
ÅCD-associated alterations more pronounced in the upper jejunum and less so in the distal 

small intestinal segments
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WHO 5th Edition:  Large neoplastic cells with mixed inflammation (left) and angiodestruction (right)
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Phenotype

ÅÑǃƓŔĦċũũǃаШ9?ΟҼЯШ9?ΠҽЯШ9?ΡҽЯШ9?ΤҼЯШ9?Υ-, CD56-, CD103+, TIA1+, 
granzyme+, perforin+
ÅCD8 positive 25% 
ÅTCRg positive rarely
ÅCD30 positive in large/anaplastic variants
ÅEMA positive occasionally
ÅALK negative (WHO notes rare positivity)
ÅKi67 typically >50%
ÅEBER negative
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WHO 5th Edition:  Large anaplastic cells expressing CD30
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Genetics

ÅClonal T-cell receptor rearrangement
ÅChromosomal alterations:
ÅShared with EATL: gains of 9q34.3-qter and losses at 16q12.1

ÅMutational profile
ÅSimilar to RCD2
ÅJAK/STAT deregulation through mutations predominantly in STAT3 and JAK1
ÅMutations in epigenetic regulators (TET2, KMT2D), DDX3X, NF- B͑ (TNIP3), DNA 

damage/repair (POT1, TP53), and immune escape (CD58, FAS, B2M)
ÅLoss-of-function TNFAIP3 mutations limited to EATL 
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Diagnostic Criteria (WHO 5th Edition)

ÅEssential:
ÅLymphoma with the bulk of disease localized to the gastrointestinal tract
ÅInfiltration by pleomorphic medium-sized to large lymphoid cells
ÅVariable inflammatory background, often including many eosinophils and 

histiocytes
ÅUninvolved intestinal mucosa showing features of CD
ÅT-ĦĲũũШũŔŰĲċŊĲЯШŸŉƣĲŰШƽŔƣőШċШ9?Πҽо9?ΥҽШƓőĲŰŸƣǃƓĲШċŰĬШĲǂƓƖĲƚƚŔŸŰШŸŉШĦǃƣŸƣŸǂŔĦШ

markers (TIA1, granzyme B, perforin).

ÅDesirable:
ÅCD30 positivity (predominantly in cases of large cell or anaplastic morphology)
ÅIn problematic cases, the presence of JAK1 and/or STAT3 SH2 domain hotspot 

mutations is helpful in differentiating EATL from MEITL
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Distinguishing Features CD, RCD1, RCD2, EATL

ÅF Scarmozzino et al. Refractory celiac disease and its mimickers: a review on pathogenesis, clinical-
pathological features and therapeutic challenges. Frontiers in Oncology. 13. 10.3389/fonc.2023.1273305. 

CD RCD1 RCD2 EATL

B symptoms - - -/+ +

Small bowel occlusions - - - +

Abdominal masses - - - +

Mesenteric lymphadenopathy - - - +

Aberrant IEL morphology - - -/+ +

Aberrant IEL phenotype - - + +

Proliferation index Low Low Low High

CD30 expression - - - +

Infiltration of lamina propria - - + (minimal) + (massive)

Treatment Gluten-free diet Corticosterioids + 
immunosuppresion

Corticosteroids 
+/-chemotherapy 

+/- ASCT

Chemotherapy + 
ASCT

5-year overall survival 100% 80-95% 44-58% 11-20%
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Indolent T-Cell 
Lymphoma of the 

Gastrointestinal 
Tract (iTCL-GI)

ÅLocalization:
Å Typically affects the small intestine or colon
Å Less frequently involves the oral cavity and 

esophagus
ÅDissemination to extra-gastrointestinal locations 

(bone marrow, tonsil, peripheral blood) is 
uncommon at diagnosis

ÅClinical features
ÅChronic diarrhea, abdominal pain, vomiting, 

dyspepsia, and weight loss
ÅMesenteric lymphadenopathy (but not peripheral 

lymphadenopathy may be observed

ÅEpidemiology
ÅNo regional preference
ÅMedian ages: 51 years and 45 years for CD4+ and 

CD8+ diseases
ÅMale predominance (M:F ratio: 1.5т2:1)

ÅEtiology  
ÅPossible relationship to inflammatory bowel 

disease or intestinal immune disorders

ÅPrognosis and prediction
ÅChronic persistent or relapsing clinical course
ÅProlonged survival with conservative 

management (e.g. steroid therapy)
ÅDisease progression with extra-gastrointestinal 

spread or transformation to aggressive 
lymphoma can occur, usually decades after 
diagnosis
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Morphology (WHO 5th Edition)

ÅGross
ÅMucosal thickening with prominent folds, nodules, fissures, or ulcers
ÅIntestinal polyps resembling lymphomatous polyposis

ÅHistology
ÅLamina propria expanded by a dense, non-destructive infiltrate of small lymphocytes
ÅOccasional infiltration of the muscularis mucosae and submucosa
ÅPreservation of villous architecture with variable crypt hyperplasia
ÅNo increase in superficial intraepithelial lymphocytes
ÅInfiltration of the crypts or lower portions of the villi may be present
ÅLymphocytes have round, ovoid, or slightly irregular nuclei; fine chromatin; indistinct 

nucleoli; and scant or moderate cytoplasm
ÅRare admixed chronic inflammatory cells and occasional lymphoid aggregates are seen
ÅEpithelioid granulomas
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WHO 5th Edition:  Dense lamina propria infiltrate with mild crypt infiltration, sparing of villi and surface epithelium
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Phenotype

ÅCD3+ with occasional downregulation/loss of CD5 or CD7
ÅCD4+ (most common)
ÅAbsent FOXP3 or PD1

ÅCD4+/CD8+ or CD4-/CD8-
ÅCD8+
ÅÑ9Å͈͉ҼЯШÑf ΝҼЯШŊƖċŰǍǃůĲШ7Шт (rare)

ÅSmall subset CD103+
ÅFocal/weak CD56
ÅCD30 is negative, except in transformed lymphomas
ÅEBER negative
ÅKi-67 extremely low (< 10%).
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Genetics

ÅClonal TRB and/or TRG rearrangements are detected in all cases
ÅMutations and structural variants differ in distinct 

immunophenotypic subsets
ÅCD4 +
ÅNon-recurrent DNA copy-number variants
ÅJAK/STAT pathway gene alterations including STAT3::JAK2 fusions
ÅMutations in epigenetic modifier genes (e.g. TET2, KMT2D)

Å9?ΠҼо9?ΥҼШċŰĬШ9?Πҽо9?Υҽ
ÅJAK/STAT pathway gene alterations
ÅMutations in epigenetic modifier genes (e.g. TET2, KMT2D)

ÅCD8+
ÅÉƣƖƨĦƣƨƖċũШċũƣĲƖċƣŔŸŰƚШŔŰƻŸũƻŔŰŊШƣőĲШΟ҅ШƨŰƣƖċŰƚũċƣĲĬШƖĲŊŔŸŰШŸŉШfxΞ
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Diagnostic Criteria (WHO 5th Edition)

ÅEssential
ÅNon-destructive, predominantly non-epitheliotropic infiltrate of small 

mature lymphocytes confined to the gastrointestinal mucosa +/- 
submucosa
ÅT lineage (CD4+, CD8+, CD4+/CD8+, CD4-/CD8-)
ÅTCRab expression
ÅLow proliferation index (<10%)

ÅDesirable
ÅDetection of clonal T cell receptor rearrangement of somatic mutations
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Indolent NK-Cell 
Lymphoproliferative 

Disorder of the 
Gastrointestinal Tract 

(iNK-LPD)

ÅLocalization:
Å Stomach (70%)
Å Small/large intestine (30%)
Å Infrequently gallbladder, vagina
Å Rarely adjacent lymph nodes

ÅClinical features
Å Asymptomatic
Å Vague gastrointestinal symptoms including 

abdominal pain, with lesions identified on 
endoscopy

Å No history of celiac disease or inflammatory bowel 
disease

Å No systemic lymphadenopathy or organomegaly

ÅEpidemiology  
Å Very rare
Å Third to eighth decade of life 

ÅEtiology  
Å Unknown
Å Frequent association with H pylori infection

ÅPrognosis and prediction
Å Most spontaneously regress
Å Occasional persistence/emergence of new lesions
Å No risk of progression
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Morphology (WHO 5th Edition)

ÅGross
ÅMultiple small lesions (10-20 mm)
ÅElevated with edema with hemorrhage/ulceration
ÅErosion/ulceration
ÅSingle location or multifocal 

ÅHistology
ÅWell-circumscribed, confluent lamina propria expansion with displacement or 

destruction of glands
ÅMucosal ulceration and necrosis may be present
ÅNo angiodestruction, villous atrophy, crypt hyperplasia, or destruction of muscularis 

mucosa
ÅMedium size cells with nuclear contour irregularity, moderate cytoplasm, and 

eosinophilic paranuclear inclusions
ÅMixed inflammation including plasma cells, neutrophils, and eosinophils often present
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WHO 5th Edition:  Dense lamina propria infiltrate displacing glands, eosinophilic granules


