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Class-switched Primary Cutaneous Marginal Zone
Lymphomas Are Frequently IgG4-positive and Have
Features Distinct From IgM-positive Cases
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2018 WHO Classification of Skin Tumors

Systemic anaplastic large cell lymphoma
Angioimmuncblastic T-cell lymphoma

Primary cutaneous diffuse large B-cell lymphoma, leg type
Intravascular large B-cell lymphoma
EBV-positive mucocutaneous ulcer

WHO Classification of Skin Tumours

Edited by David E. Elder, Daniela Massi, Richard A. Scolyer, Rein Willemze
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Fig.4.73 Primary cutaneous marginal zone lymphoma.
Erythematous nodule on the upper back.

2018 WHO Classification of Skin Tumors



> AAfRIEE:

RIMANHKEME, RARMEEE LP ORI
MR E B ENER AL ZETIRE;

EXZHIBERAT, B EEHERMPHEFE,
RMpeE RN TIRIENEE.

> piEsRAl:
Py MEB4RAE: CD19+, CD20+, CD79a+. bcl-2+;

CD5-. CD10-. bcl-6-+ cyclin D1-
RS &Zdily: bel-6+. bcl-2-

> Tifa: Fia%, SFEFEER>98%.
T EeEREE, ELXF .
BZRRIMERIFE I (£94%)

the infiltrates.

2018 WHOQO Classirication of Skin Tumors



RIKE H KRGS %R

(Ig class-switch)

> RIEIKEERERGEH# (class switch)Z

HRIGMATEXTE, BEARRINEST s @D AL e — s

*E IEJ, 15 S Eiﬁi%ﬂg ('I‘E/Fi Z> Eéi Eig o & TD-Ag TT‘ Jsk’.l_ f{?ﬁf!i,@i
: “\“H OJJ‘,L-'D Y (1201, —& BiEEMK

103 Rt e il

g D28 R

InERYERIFE R S iR E T

> ERENEFNEFERIgM, REHKETR-
F1gG. IgA. IgEZ.

> RAEBREBT T RBARLEES, XL
HREZETHA EAICDA0ALS (CD154)
FBZHAE LRICDA0LE & -




PCMZL Subtypes

Based on immunoglobulin (Ig) heavy chain expression, PCMZL can be subdivided
into 2 subtypes

Heavy chain class-switched PCMZL IgM-positive PCMZL ‘

less frequent subtype

IgM+, CXCR3+

more Th1-driven process

Large sheets of B cells

similarities to MALT lymphomas at other
sites

more common subtype (85% of PCMZL)
lgG+, IgA+, IgE+, CXCR3-

predominantly Th2-driven

A high number of T cells

differs from many other MALT lymphomas

2018 WHO Classification of Skin Tumors

IgG4-positive PCMZL (40% of PCMZL)
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» To further evaluate the proportion of IgG4-positive PCMZL

» To address whether IgG4-positive cases have any distinctive
characteristics

» To assess whether additional features separating IgM-positive and
class-switched cases could be identified



MATERIALS AND METHODS

» Case Selection

the Department of Pathology at UPMC,; January 2001 to April 2017, skin or subcutaneous
tissue biopsies

MZL or MALT lymphoma with plasmacytic differentiation; known extracutaneous MZL
were excluded.

26 PCMZL obtained from 19 patients

clinical data: relevant clinical history, sites of disease, staging information, treatment, and
follow-up



MATERIALS AND METHODS

» Histologic and Immunophenotypic Review:

Histologic assessment: diagnosis confirmation

Immunohistochemical stains: IgA, IgD, IgM, IgG, 1gG4, kappa, lambda, CD20, CD3, CD4,
CD8, CD279/PD1, GATAS3, FOXP3, CD10 and BCL6

The dominant light chain and heavy chain in the plasma cells, the relative proportions of
B cells, T cells, and T-cell subsets assessments

» MYD88 L265P Mutation Analysis:
All IgM-positive PCMZL; real-time PCR assay

> Statistics



CD20, CDI10, BCL6

IgA, IgD, IgM, IgG

kappa, lambda
IgG4

CD3

CD4, CD8

CD279/PD1, GATA3,
FOXP3
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CD279/PD1-positive TFH
GATA3-positive Th2 cells
FOXP3-positive Tregs

IgG or IgA on >50% of plasma cells
were considered class-switched

A case was considered positive for IgG4
when the 1gG4:1gG ratio was =40%

TZRBE A E: >50% T cells
CD4:CDS8 =3:1 or <3:1

=R <5%,5%to 10%, >10%
positive cells




RESULTS 1

TABLE 1. Clinical Features of 19 Patients With 26 PCMZL

Dominant Sites of Status at
I . . I F t Plasma Cell Disease at Time to First Follow- Last
I n ICa ea u reS Heavy Chain/ Initial Extracutaneous No. of Recurrence Up Time Follow-
Case No. Age (v) Sex Light Chain Diagnosis Disease Treatment Recurrences (mo) (mo) Up
] 1 29 Female IgG4/kappa Extremities No RT, TS 0 NA 37.5 ANED
19 patients: 11 females and 8 2a S0 Female IgG4/lambda  Extremities, No RT, R 1 24.5 150.6  ANED
trunk
males; 25-80y (50y); 2b 1gG/kappa
St ! t ty t y ’k h d d 3 47 Female [gG4/lambda Extremities No Excision 0 NA 95.4 ANED
l Xtiremitl run r N 4 49 Female IgG4/kappa Head/meck Unknown* RT 0 NA 34 ANED
€. € € eS’ u ! O €ad a Sa 51 Female [gG4/lambda Trunk No RT, TS 2 22.1 87.6 ANED
5b [gG/lambda
neCk b 43 Male IgG4/kappa Trunk No R 0 NA 12.5 ANED
I . 7 62 Male IgG4/lambda Trunk No RT 0 NA 18.6 ANED
EXtraCUtan eous d IS€ase. N one 8 46 Male IgG4/kappa Extremities No RT, R 2 62.8 75.7 ANED
. 1 . . 9 36 Mal [eG4d/k Extremities, N TS 1 29.8 41.7 AWD
Treatment: 9 patients: local therapy; fy 'sCueppa  Extremitics °
I . " I 10a 50 Male [gG/lambda Extremities No CT, RT 2 69.7 2253 ANED
5 patients: systemic multiagent Lo Arr—
. - . 11 25 Male [gG/lambda Extremities No R 1 86.3 133.9 ANED
Che mOthera pys 4 p atlen tS . 12a 30 Male IgGlkappa Extremities No RT, TS 3 19.6 79.4 ANED
: : : . : . 12b IgG/lambda
single-agent rituximab; 1 patient: 13 67 Female IgGflambda  Extremities No CT, RT 1 456 461  AWD
- . 13b IgM/kappa
excised the lesion 14 45 Male IgG/kappa  Extremities No TS 0 NA 30.6  ANED
. . 15 63 Female IgG/kappa Extremities No RT 2 23.9 36.7 ANED
Recurrence: 12 patients developed 16a 64  Female IgM and IgA/  Extremities, No CT. RT 7 7.8 355 DODf
. kappa trunk
at least 1 recurrence (range: 1to 7 16b IgA/kappa
16¢ IgM/kappa
recu rrenceS) 17 69  Female IgM/kappa Extremities, Unknown* RT, TS I 11.9 61.6  ANED
. head/neck
Follow-up: 15 patients were ANED:; 18 78  Female IgM/kappa  Head/neck No CT 0 NA 848  ANED
3 I . h . d 19 80 Female IgM/kappaf Extremities No CT, RT 2 159.1 187.8 AWD
We re a Ive Wlt pe rSIStent ISease ) *Results of radiologic imaging and bone marrow evaluations were not available; however, extracutaneous disease was not noted in routine clhinical notes during follow-up.
H 1 H TThis patient died of disease 35.5 months alter the mitial diagnosis of PCMZL following multiple subcutaneous recurrences and eventual development of a diffuse large
1 patlent dled Of d ISease 35 5 B-cell lymphoma involving the stomach and pleural fluid.
. iThis case was charactenized by difTuse IgM/kappa-positive lyvmphoid/plasmacytoid cells and more peripherally clusiered IgG-positive, polytypic plasma cells.
mon th S (ra nge . 3 . 4 tO 22 5 . 3 monthS) ANED indicates alive with no evidence of disease; AWD, alive with disease; CT, chemotherapy with ntuximab; NA, not applicable; R, rnituximab; RT, radiation therapy;
TS, topical/intralesional steroids.




RESULTS 2
lg Expression and MYD&88 L265P Mutation Analysis

* |g Expression:
22 of 26 (77%) PCMZL were heavy chain class-switched (19 IgG-positive,
1 IgA-positive), including 9 that were 1gG4-positive (35%);
5 of 26 (19%) PCMZL were IgM-positive

« MYD88 L265P mutation:
None of them in all IgM-positive PCMZL



RESULTS 3

Correlation of Ig Heavy Chain
Expression With Histologic and Other
Immunophenotypic Features

Location of infiltrate: 18 of 20(90%) class-switched PCMZL showed dermal
based disease; 5 of 6 (83%) IgM-positive PCMZL exhibited primarily
subcutaneous involvement

Retained Follicles With GC: 22 of 26 (77%) PCMZL; No difference

Follicular Colonization: only 1 of 20 (5%) class-switched PCMZL; all
lgM-positive PCMZL

Monocytoid B cells: 4 of 26 (15%) PCMZL, a feature more common in
cases with a predominantly subcutaneous distribution of disease (3/4
cases)

Distribution of Monotypic PC: All IgG4-positive and 10 of 11 (91%)
class-switched PCMZL showed peripherally clustered monotypic; 4 of 6
(67%) IgM-positive PCMZL contained scattered monotypic PC

Dutcher bodies and/or Mott cells: only 4 of 26 (15%) PCMZL

CD3+ T cells: 17 of 20 (85%) class-switched PCMZL a predominance of T
cells(>50%); all IgM-positive PCMZL had a predominance of B cells (<
50%)

CD4:CD8 T cell ratios: 19 of 20 (95%) class-switched PCMZL =3:1; 3 of 6
(50%) IgM-positive PCMZL<3:1

TABLE 2. Histologic and Immunophenotypic Features of 26 PCMZL

Distribution
Location Retained of Dutcher CD3" CD4 CD27Y

Case  Dominant of Follicles  Follicular  Monocytoid Monotypic  Bodies or T CD8  PDIY GATA3 FOXP3'

No. PC HC  Iofikrate With GC  Colonization B Celk PrC Mott Cels Celks  Ratio T Cells T Cells 1T Celks

| IgG4 Demmis No No No Peripheral No 20-50 =3 >10 > 10 5-10
clusters

2a IgG4 Dermis Yes No Yes Peripheral No =50 =31 =10 NA 5-10
clusters

2b IeG Demmis Yes No No Penpheral No >50 =3l > 10 > 10 5-10
clusters

3 IgG4 Dermis Yes No No Peripheral No =50 >3 =10 =10 5-10
clusters

4 IeG4 Demmis No No No Pernipheral No =50 =31 =10 > 10 <5
clusters

Sa IgG4 Demmis Yes No No Penpheral No >50 =31 >10 =10 <5
clusters

5b IeG Demmis Yes No No Penpheral No =50 =31 =10 > 10 5-10
clusters

G IgG4 Dermis No No No Penpheral No >50 >3 =10 > 10 5-10
clusters

7 IgG4 Demmis Yes No No Peripheral Yes >50 >3 5-10 =10 <5
clusters

3 IgG4 Demmis Yes No No Penpheral No =50 =3 > 10 > 10 <35
clusters

9 IgG4 Dermis Yes No No Pernipheral No =50 >3 =10 > 10 <5
clusters

10a IgG Demmis No No No Penpheral No >50 =3I =10 > 10 5-10
clusters

10b IgG Demmis Yes No No Penpheral No =50 =3l >10 > 10 5-10
clusters

11 IeG Dermis Yes No No Peripheral No =50 >3 =10 > 10 <5
clusters

12a IeG Denmmis Yes No No Penpheral No =50 =31 510 > 10 5-10
clusters

12b IeG Dermis Yes No No Peripheral No >50 =31 =10 > 10 <5
clusters

13a IeG Subcutis Yes No Yes Penpheral No 2050 =31 >10 > 10 <5
clusters

13b IgM Subcutis Yes Yes* Yes Penpheral No 2050 =31 =10 > 10 <5
clusters

14 IeG Demmis Yes No No Peripheral No =50 =31 =10 > 10 <5
clusters

15 1eG Demmis Yes No No Peripheral No >50 =31 >10 > 10 <5
clusters

l6a IgMand  Subcutis Yes Yes®* No Scattered Yes 20-50 < 3:1 > 10 > 10 <5

IgA

16b IgA Subcutis Yes Yes® No Scattered Yes <20 <31 =10 5-10 <5

16¢ IgM Subcutis No Yes* No Scattered Yes <20 <3l > 10 5-10 5-10

17 IeM Dermis No Yest No Scattered No 20-50 >3 > 10 > 10 5-10

18 IgM Subcutis Yes Yest No Scattered No 2050 <31 >10 > 10 5-10

19 IgMi Subcutis Yes Yest Yes NAZ No 20-50 >3 =10 > 10 <5

CD279/PD1+, GATA3+, and FOXP3+ T cells: No difference

*Follicles mostly colonized by PCs,
tFollicles mosdy colonized by lymphoid cells.

$This case was characterized by diffuse IgM/kappa-positive lymphoid/plasmacytoid cells and many, more peripherally dustered, polytypic IgG-positive PCs, which

obscured assessment of light chain expression by 1gM-positive PCs.

GC indicates germinal centers; HC, heavy chain; NA, not availlablefapplicable; PC, plasma cells.
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FIGURE 1. IgG4-positive PCMZL. This dermal-based PCMZL (A) contained peripherally clustered IgG4-positive, monotypic plasma
cells (B). CD3-positive T cells (C) predominated over CD20-positive B cells (D). A, hematoxylin and eosin; B-D, immunohistochemical
stain with hematoxylin counterstain.
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FIGURE 2. IgG4-negative/class-switched PCMZL. This IgG-positive (A) PCMZL was dermal-based and associated with peripherally

clustered, monotypic plasma cells (B). Similar to the IgG4-positive cases, CD3-positive T cells (C) were more numerous than
CD20-positive B cells (D). A, hematoxylin and eosin; B-D, immunchistochemical stain with hematoxylin counterstain.
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A, hematoxylin and

FIGURE 3. IgM-positive PCMZL. This subcutaneous PCMZL (A) contained scattered IgM-positive, monotypic plasma cells (B)

contrast to class-switched cases, CD3-positive T cells (C) were less numerous than CD20-positive B cells (D).

eosin; B-D, immunohistochemical stain with hematoxylin counterstain.



RESULTS 4

Correlation of Heavy Chain Expression With Clinical Features

Ages: Patients with IgG4-positive and class-switched PCMZL were on average younger
than patients with IgM-positive lymphomas (median: 46.5 vs. 69 y) .

Disease recurrences and clinical outcome: No significant differences between
lgG4-positive, IgG4-negative/class-switched, and IgM-positive cases.



DISCUSSION 1
PCMZL v.s. other MALT lymphomas

Common features Different features
PCMZL other MALT lymphomas

extranodal, extramedullary location  frequent heavy chain MALT lymphomas are IgM+
class-switching in PCMZL,
iIndolent course usually with 1IgG expression

CD5-, CD10- small B-cell phenotype IgM+ PCMZL share more
features with other MALT
frequent benign follicular structures  lymphomas



DISCUSSION 2

Class-switched PCMZL v.s. CD4+ small/medium T-cell lymphoma

Class-switched PCMZL Cutaneous T-cell ymphomas

PD1+ TFH cells (5% to 10%) PD1+ TFH cells (20% to 30%)

BCR gene rearrangements are Monoclonal TCR gene rearrangements are
uncertain common



DISCUSSION 3
1G4+ PCM/ZL v.s. extracutaneous IgG4+ MALT

IlgG4+ PCMZL Extracutaneous IgG4+ MALT

(39%; 19/49 cases) were reported Only 1 extracutaneous MALT lymphoma from the
to be IgG4-positive ocular adnexa out of a total of 120 noncutaneous
cases was |lgG4-positive

absence of pre-existing IgG4-RD  Other groups have also reported a small number of
extracutaneous 1gG4-positive MALT lymphomas in
the ocular adnexa, dura and salivary gland, which
only sometimes have been associated with IgG4-RD



DISCUSSION 4

Th2 inflammatory background

Th2 inflammatory background found in most class-switched PCMZL, whether or not they
are lgG4-positive, is also a characteristic feature of IgG4-RD

A modified Th2 immune response, in concert with Tregs, promotes B cells to produce 1gG4

No significant differences in the proportions of these T-cell subsets between IgG4-positive,
lgG4-negative/class-switched or the relatively small number of IgM-positive cases

It may be partially explained by the Th2-predominant microenvironment characteristic of
most PCMZL, as this is distinct from the Th1 cytokine profile associated with most
extracutaneous MALT lymphomas



CONCLUSIONS

» More than 1/3 of PCMZL with plasmacytic differentiation express |gG4, and
lgG4-positive PCMZL had similar clinicopathologic features as other
class-switched PCMZL.

» This study provides additional evidence, including previously undescribed
differences in growth pattern and plasma cell distribution to demonstrate that the
lgM-positive PCMZL had several features that were significantly different from
heavy chain class-switched cases; PCMZL may be divided into 2 subsets.

» Emphasize the indolent nature of at least the class-switched PCMZL, which may
warrant the concept that class-switched PCMZL might be better considered a
clonal chronic lymphoproliferative disorder.
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