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Some pathological processes and
neoplasms derived from “true”

histiocytes of relevance in diagnostic

haematopathology

*Haemophagocytic Syndromes
Nobel Prize in *Rosai-Dorfman Disease
Physiology or «Xanthogranuloma “family”
..  Cutaneous and/or systemic (including
Medicine Erdheim-Chester disease)
1908 *Histiocytic Sarcoma




IDENTIFICATION OF A NOVEL CELL TYPE IN PERIPHERAL
LYMPHOID ORGANS OF MICE

I. MorpPHOLOGY, QUANTITATION, TISSUE DISTRIBUTION™

By RALPH M. STEINMANY{ anp ZANVIL A. COHN
(From The Rockefeller University, New Vork 10021)

(Received for publication 19 January 1973)

During the course of observations on the cells of mouse spleen that adhere to
glass and plastic surfaces, it was clear that this population was quite hetero-
geneous. In addition to mononuclear phagocytes, granulocytes, and lympho-
cytes, we noticed a large stellate cell with distinct properties from the former
cell types. In this paper, we describe the morphology, quantitation, and tissue
distribution of this novel cell as identified in vitro. In following papers, we will
further characterize it with respect to its functional properties in vitro, as well

as its localization and properties in situ. J Exp Med 1973:137:1142-62

1973




Dendritic Cells

» a group of bone marrow-derived
leukocytes

 sparsely distributed within tissues
« with migratory capacity

 specialized for the uptake, transport,
processing and presentation of
antigens to T cells

(Shortman K and Liu Y-J. Nat Rev Immunol 2002; 2:151)




Dendritic Cells

IN VITRO (EX VIVO)

IN VIVO

Myeloid DC (MDC) or
Monocyte-derived DC (Mo-DC)

Langerhans cells

Interdigitating DC
Interstitial DC

Plasmacytoid DC (PDC)

one cell with many
names...
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Langerhans Cells CD1a
Epithelia (skin, lung, mucosa) Langerin/CD207

Interstitial DC =100
. _ _ E-cadherin
Interstitium (dermis, heart, kidney, ...

Zaba LC, et al.
J Clin Invest 2007; 117; 2517.

*Ochoa MT, et al.
J Invest Dermatol 2008; 128; 2225.
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RECEPTORS
Mannose-R
DC-SIGN
Langerin
Toll-Like-Rs
FcR

En
Pha
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Mobility
T-cell st lation

‘MIGRATORY”
MOLECULES
CCR7; CCL22

COSTIMULATORY
MOLECULES
CD80,83,86
DC-LAMP
MHC-Il m.




MDC & Mo-DC
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«<—— maturation and migration



Immunity, Vol. 22, 643-654, May, 2005, Copyright ©@2005 by Elsevier Inc. DOl 10.1016/j.immuni.2005.04.004

Dynamics and Function of Langerhans Cells In Vivo:
Dermal Dendritic Cells Colonize Lymph Node Areas
Distinct from Slower Migrating Langerhans Cells
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Dendritic Cells

IN VITRO (EX VIVO)

IN VIVO

Myeloid DC (MDC) &
Monocyte-derived DC (Mo-DC)

Langerhans cells
Interdigitating DC
Interstitial DC

Plasmacytoid DC (PDC)

Lymphoblasts
T-associated plasma cells

Plasmacytoid T Cells
Plasmacytoid T-zone Cells

Plasmacytoid Monocytes
Interferon-1 Producing Cells
Plasmacytoid Dendritic Cells
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PDC/IPC in peripheral blood and tissues

0.01~0.05%

CD3, CD19, CD20,
CD11c, CD13, CD14, CD33,
CD16, CD56, ...

CD4, CD36, CD68, CD123, BDCAZ2, ILT3, TCL1, ... | Pos

Neg
(Lin")

PARAFFIN

CD68

CD123 (IL3Ra)
CLA/Heca452
BCL11la

TCL1

CD2AP
Granzyme B

CD123

CD123

FROZEN
BDCA-2
CD123 (IL3Ra)
Chem-R23




The Dendritic Cell Hypothesis

J Exp Med 1997; 185: 6:1101



The “Plasmacytoid Dendritic Cell”  In vitro

IL3
CD40L
CpG
Viruses

Cella, M., et al.
Nat Immunol 2000 1: 305.




PLASMACYTOID DENDRITIC CELLS + DCLAMP

 Data in vitro on their DC features are not
recognizable in vivo (e.g.: no costimulatory
molecules expession; no clearcut dendritic
morphology)




PLASMACYTOID DENDRITIC CELLS

 Data in vitro on their DC features are not
recognizable in vivo (e.g.: no costimulatory
molecules expession; no clearcut dendritic
morphology)

Other features distinctive from Myeloid DCs

* Phenotype & pathogen receptor and Toll-like
receptor expression (TLR-7 and TLR-9)

« Migratory pathway

 Location: mostly located in lymphoid tissues
(esp. LNs and tonsils), but rare/absent in normal
non-lymphoid peripheral tissues
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PLASMACYTOID DENDRITIC CELLS

« Data in vitro on their DC features are not
recognizable in vivo (e.g.: no costimulatory
molecules expession; no clearcut dendritic
morphology)

Other features distinctive from Myeloid DCs

* Phenotype & pathogen receptor and Toll-like —
receptor expression (TLR-7 and TLR-9)

« Migratory pathway

 Location: mostly located in lymphoid tissues
(esp. LNs and tonsils), but rare/absent in normal
non-lymphoid peripheral tissues

 Very high Interferon-I production

 Costitutive expression of INF-I dependent
genes and molecules (MXA, IRF7)




J Exp Med 2001; 194:1823

A- Ligation of BDCA-2 supresses induction
of IFN-a/b production in PDCs

B- Anti-BDCA-2 mAb-mediated suppression
of IFN-a/b production is mAb
concentration dependent




Other DC-like cells

Mesenchymal
Stem cells
\_ J
Follicular Dendritic Cells Fibroblastic Reticulum Cells
FDC FRC

/ Primary and \ / “Traffic area” of \
secondary B follicles

— the lymph node
Long-living,

: : Delimitate “conduits”
antigen-carrying cells,

: . . for immune cell migration
involved in GC physiology and contactg,

DRC-1, CD21, CD23, CD35

. . Actins, Desmin, Fascin
Clusterin, Podoplanin

Cxciis coes
(S100)
KiM4p, NGFR

Fascin CK8/18 (subset)

. AN /




Other DC-like cells

Mesenchymal

Stem cells
\_ J

Follicular Dendritic Cells Fibroblastic Reticulum Cells
FDC FRC

CLUSTERIN SM ACTIN



L angerhans cell

 LC Histiocytosis (HX) .
* LC Sarcoma ]
[ ]

e[ndeterminate DC tumor

Interstitial DC

«Xanthogranuloma family ( uncertain ) | 1l
Interdigitating Dentritic Cell

Localized
. IDC sarcoma | localized

Systemic

Main Clinical Pattern

Follicular Dendritic Cell

Aggressive
lymphoma/Leukemia-like

e FDC sarcoma
Sarcoma-like

Fibroblastic Reticulum Cell

e FRC tumor
Plasmacytoid DC l

* Blastic Plasmacytoid DC neoplasm




Langerhans cell Histiocytosis

«Clonal proliferation of Langerhans cells
*Single or multiorgan disorder

Indolent aggressive disease

Willman CL, et al.Langerhans'cell histiocytosis (histiocytosis X): a cloal

proliferative disease.
N Engl J Med 1994;331:154-60




CDla

S100

Langerin

Birbeck







*\Very rare

L ocalized (dermis) and
indolent

«S100*CD1la*Langerin -

LC precursors or migrating LC (?)










Association of LCH with other neoplasms

Egeler RM, et al.

Association of Langerhans cell histiocytosis with malignat neoplasms.
Cancer 1993;71:865-73

91 patients
LCH + Lymphoma
39 _
25 HL; 14 NHL
LCH + Acute Leukemia
22

16 ANLL; 6 ALL
Variety of solid tumors

30

12 lung carcinoma




Association of LCH with other neoplasms

a N O
The two diseases The “LCH” is a
are totally focal reaction to
independent the malignant
LCH is clonal neoplasm

\ AN /




Association of LCH with other neoplasms

a N O
The two diseases The “LCH” is a
are totally focal reaction to
independent the malignant
LCH is clonal neoplasm

\ AN /




Association of LCH with other neoplasms

-~

\

The two diseases
are totally
independent
LCH is clonal

-

The “LCH”" is a

focal reaction to

\

the malignant
neoplasm

N /" ThelLCHisclonal
and displays the
same TCR (or JH)

gene rearrangement
of the associated

) \_ NH-lymphoma (T orB) /

TCR-g

S100




Langerhans Cells Sarcoma

 Veryrare

e Adults

e Skin and systemic

e Obvious atypia and mitoses (Ki67: 10-60%)
e« S100+
e CD1a and Langerin variable
e Possible: lysozyme, CD68

 Very aggressive



S100 CD1la



FDC
FRC
\_ J
« Spindle cell or epitheloid IDC
sarcomatous proliferations /
» Variable degree of cell atypia

» Variable amounts of associated
inflammatory cells

 FDC: rare
e IDC: very rare
 FRC: extremely rare




|IDC sarcoma




IDC sarcoma

S100 ANTIGEN POSITIVE
S-100 protein 100%
CD45RB 58%
CD45R0O 91%
CD163 25% (focal)
Lysozyme 17%

All negative for CD1l1a, CD21, CD35, CD3,
CD20, HMBA45, desmin, EMA, keratins

Most of the cases initially diagnosed as other
neoplasms (MPNST, melanoma, SFT, synovial

sarcoma, ...)
Reported cases ~50
Sex M/F = 1.5/1
Age 71 yrs (mean) (13-86)
: Nodal or extranodal (tonsils, small intestine, testis,
Location .
skin, nasopharynx, spleen, ...)

: Generally aggressive

Prognosis y ey

Stage more important that morphology




FDC sarcoma




Reported cases ~150 (under-recognized)
Sex M=F (>>F in the Inflammatory Pseudotumor-like)
Age 40 yrs (mean)
2/3: Lymph nodes
Location 1/3: Extra-nodal (palate, tonsils, pancreas, liver,

spleen, Gl-tract, breast, thyroid, mediastinum, ...)

Systemic symptoms | Rare (>> in IPT-like)

Castleman HV (~10%), Schizophrenia (?),
paraneoplastic pemphigus

Associations

 Recurrence *>50%
e Disseminated * 25%

Mortality: 17%

e Size (>6 cm)

e Marked atypia and necrosis

* Abdominal location (but not IPT-like!)

Prognosis













Think about a FDC
sarcoma If you see:

e a2 meningioma
e a thymoma
ea GIST

....In the wrong place

...but FDC sarcoma
can mimick also
neoplasms typical
for that site!







FDC sarcoma immunophenotype

~

EGFR / Chr. 7

Interdigitating

Electron Microscopy processes+desmosomes




AILD T-cell lymphoma




CXCL13










PDC NEOPLASMS

If they Kill ...
they exist




PDC NEOPLASMS

*Basic disease: myeloid neoplasm
(esp. MDS, chronic or acute (myelo)-monocytic leukemia )
|PC accumulate in nodal and (50%) extranodal sites

*|PC morphologically and phenotypically mature

*IPC can “regress” during the course of disease
*The myeloid neoplasm is the main cause of death

*Basic disease: IPC proliferation, involving the skin
bone marrow, PB ... disseminated IPC proliferation
*|[PC morphologically and phenotypically immature
(CD4+CD56+, TdT+/-)

|PC proliferation progressively expands and
it is generally the cause of death
*In 10-20% of cases a myeloid leukemia develops




Lymph node




IPC (Chr. 7) IPC (Chr. 17)

Chrom. 7 Chrom. 17

GC cells 33.1% 66.9%

|PC are neoplastic in nature

|PC and the associated
leukemia are clonally related

PDC

PDC




PDC NEOPLASMS

*Basic disease: myeloid neoplasm

(esp. MDS, chronic or acute (myelo)-monocytic leukemia )
«IPC accumulate in nodal and (50%) extranodal sites

*IPC morphologically and phenotypically mature

*IPC can “regress” during the course of disease
*The myeloid neoplasm is the main cause of death

*Basic disease: IPC proliferation, involving the skin
bone marrow, PB ... disseminated IPC proliferation

«IPC morphologically and phenotypically immature °

(CD4+CD56+, TdT+/-)

*IPC proliferation progressively expands and
it is generally the cause of death
*In 10-20% of cases a myeloid leukemia develops

“Agranular CD4+ CD56+
Hematodermic Neoplasm” (1994)

“Blastic NK-cell Tumor/Lymphoma”
(WHO 2001)

Blastic Plasmacytoid Dendritic Cell
Neoplasm ( WHO 2008)

v

M/F: 3.3/1
*Median age: 61-67 yrs (8-96)
*Sites:

 SKIN: >95% (0,7% of primary cutaneous
lymphomas), solitary multiple

e LN: 40-50%
« BM/PB: 60-90%

4

11

57
21

|- SK B SK-LN O SK-BM O SK+BMH.N B Systerric+ leuk |
(From Petrella T, Am J Clin Pathol 2005; 12:662)




*Good initial response to RT and/or CT (75%)

*90% relapses (2-31 months, median 11 months)
e skin (100%)
o  other sites (44%)
e  systemic with leukemia (39%)

e Average survival: 14 months  (1-40)

 Long-lasting remission in sporadic cases:
* age <40
* transplantation-oriented regimens

SKIN
SKIN+EXTRA

Bekkenk MW et al. 2004







B, T, NK lineage antigens _
TCR and JH rearrangement Rarely TCR+

CD4, BDCAZ, CD123, CD45RA, TCL1,
CD56

_
—
. eev -

Some variability of the phenotype
Lack of a distinctive genetic or

molecular anomaly
Additional “specific” markers??







