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Inflammatory conditions related to 
hematological malignancies, 

without specific infiltrates

Specific skin infiltrates of a 
leukemia at sites of cutaneous 

inflammation / neoplasms

Specific skin infiltrates of a 
leukemia unrelated to cutaneous 

inflammation / neoplasms

Monoclonal cryoglubulinemia Borrelia-associated B-CLL Cutaneous manifestation of acute myeloid leukemia



Associated with tumor-induced or treatment-related bone marrow suppression and resulting cytopenia
Pallor; Bruising; Ecchymoses; Persistent hemorrhages; Purpura, especially petechial; Gingival hemorrhage; Epistaxis; 
Prolonged bleeding after minor injuries; Oral ulcerations in neutropenic patients
Associated with either tumor-specific or treatment-related immune dysregulation
Opportunistic infections; Unusual presentations of common infections (e.g., vegetating lesions, severe demodicosis – 
demodex folliculitis; prolongued duration of self-limited infections; severe manifestations of otherwise banal infections)
Trichodysplasia spinulosa
Infection-induced panniculitis
Septic vasculitis (either bacterial or fungal, particularly aspergillus sepsis)
Neutrophilic eccrine hidradenitis
Gout due to hyperuricemia in tumor lysis syndrome (after chemotherapy for a rapidly dividing chemosensitive 
malignancy) (elevated levels of uric acid in the urine are associated with uric acid nephrolithiasis and may cause acute 
renal failure) ($)
Development of multiple melanocytic nevi after chemotherapy
Associated with autoantibodies produced by the hematologic neoplasm
Paraneoplastic pemphigus ($)
Associated with deposition of amyloid protein
Cutaneous amyloidosis
Associated with paraproteinemia with deposition of M-protein
Nodular and bullous macroglobulinosis (IgM storage papules) ($)
Light- and heavy-chain deposition disease ($)
Crystal storing histiocytosis ($)
Reactive angioendotheliomatosis
Acquired cutis laxa (binding of immunoglobulins to the elastic fibers) ($)
Associated with paraproteinemia with deposition of cryoglobulines ($)
Cryoglobulinemic obstructive vasculopathy (type I/II cryoglubulinemia)
Crystalglobulinemia (cryocrystalglobulinemia)
Interstitial crystalglobulinosis
Cryokeratotic follicular spicules
Often / constantly associated with paraproteinemia (without deposition of M-protein) ($)
Scleromyxedema
Scleredema (type 2)
Normolipemic plane xanthomas
Necrobiotic xanthogranuloma
POEMS syndrome (Polyneuropathy, Organomegaly, Endocrinopathy, Monoclonal gammopathy, and Skin changes – 
particularly hyperpigmentation and angiomas)
AESOP syndrome (Adenopathy and Extensive Skin Patch Overlying a Plasmacytoma)
TEMPI syndrome (Telangiectasias, Elevated erythropoietin and erythrocytosis, Monoclonal gammopathy, Perinephric 
fluid collection, and Intrapulmonary shunting)
Schnitzler’s syndrome
Subepidermal bullous dermatosis associated with IgM gammopathy
Systemic capillary leak syndrome (Clarkson syndrome)

Occasionally associated with paraproteinemia (without deposition of M-protein)
Sneddon-Wilkinson disease
Localized lichen myxedematosus in HIV-infected patients 
Other cutaneous conditions often or occasionally associated with hematological malignancies
Generalized “pruritus sine materia” (particularly in Hodgkin lymphoma)
Sweet syndrome (acute febrile neutrophilic dermatosis), especially the "histiocytoid" variant (particularly in myeloid 
leukemia) (§)
VEXAS (vacuoles, E1 enzyme, X-linked, autoinflammatory, somatic mutations) syndrome (§)
Bullous pyoderma gangrenosum
Eosinophilic dermatosis of hematological malignancy (exaggerated insect bite-like reaction) ($)
Wells syndrome
Juvenile xanthogranuloma
Generalized eruptive histiocytoma
Xanthoma disseminatum
Langerhans cell histiocytosis
Indeterminate cell histiocytosis
Erythema annulare centrifugum
Urticaria vasculitis
Erythema nodosum
Polyarteritis (panarteritis) nodosa (especially in patients with hairy cell leukemia)
Cutaneous and/or systemic sarcoidosis (ɸ)
Erythema elevatum et diutinum
Cutaneous small vessel vasculitis
Eosinophilic folliculitis
Deficiency dermatitis 
Acquired ichthyosis
Spiny keratoderma
Acquired angioedema due to C1 esterase inhibitor dysfunction
Linear IgA bullous dermatosis
Epidermolysis bullosa acquisita
Calcinosis cutis
Annular elastolytic giant cell granuloma
Cutis verticis gyrata
Paraneoplastic scleroderma-like syndrome (similar to systemic sclerosis, but older age at onset; seen in association with a 
monoclonal gammopathy, hairy cell leukemia, and solid tumors (e.g. breast, lung)
Papuloerythroderma of Ofuji (in some patients with B-cell chronic lymphocytic leukemia, acute myeloid leukemia, 
Hodgkin lymphoma or other systemic lymphomas) ($)

(#) Most of these conditions may be observed also in settings other than hematological neoplasms
($) Observed mostly in the setting of hematological malignancies
(ɸ) Sarcoidosis may antedate the diagnosis of non-Hodgkin lymphoma (“sarcoidosis-lymphoma syndrome”) or arise
       during the course of the disease
(§) Neoplastic cells clonally related to the underlying myeloid neoplasm can be found within the cutaneous infiltrate

Mucocutaneous signs and symptoms that may be associated with systemic lymphomas and leukemias (#)

Many skin conditions may be associated 
with an underlying hematological malignancy 



Scleromyxedema Normolipemic plane xanthomas



Necrobiotic xanthogranuloma



Paraneoplastic pemphigus
Mostly associated with B-CLL, NHL, Castleman's disease.

Cutaneous involvement common but not obligatory 
(epithelia of eyes, respiratory tract, thyroid, kidney – 
"Paraneoplastic autoimmune multiorgan syndrome", 
PAMS).
Auto-abs. against desmoglein 1 & 3 , plakin proteins, 
alpha-2-macroglobulin-like 1.
Cutaneous involvement characterized by severe lesions 
on mucosal surfaces and on palms & soles.
Refractory to treatment.





M, 40
One day before presentation fever 
and swelling of the face; admitted to 
Dermatology as in-patient with the 
diagnosis of erysipelas.
Blood tests show hemolytic anemia 
with mild hyperbilirubinemia (1,48), 
and elevated LDH (621) and CRP (97).
Two biopsies are performed.



CD68

CD31

D2-40

Biopsy #1

Biopsy #2



Monoclonal cryoglobulinemia 
with reactive angioendotheliomatosis
(cold agglutinin autoimmune hemolytic anemia and lymphoma)

High-grade B-NHL found on Jamshidi; Rapid deterioration, 
intensive care, death 11 days after admission to Dermatology



Cryoglobulinemia
• Monoclonal (usually in the setting of hematological 

disorders; intravascular deposits)
• Mixed (often in association with hepatitis C; acute vasculitis 

with variable leucocytoclasia)
• Immunoglobulin and complement found often within the 

vessel walls in mixed cryoglobulinemia



• Autoimmune hemolytic anemia 
usually presents in the context of 
autoimmune disorders, drug 
ingestion or infections

• Autoimmune hemolytic anemia 
due to cold agglutinins (cold 
agglutinin disease – COD) is often 
associated with lymphoproliferative 
disorders (usually MGUS or B-CLL, 
rarely high-grade lymphomas)

• Usually responds to lymphoma-
specific treatment







Follicular spicules of the nose / face
• Mostly in the setting of multiple myeloma, due to 

transfollicular extrusion of cryoglobulins (onset of follicular 
spicules may precede the diagnose of multiple myeloma)

• Some cases "idiopathic" or associated with drugs (particularly 
sorafenib), Crohn disease, or non-neoplastic hematological 
disorders

• Histopathological features are characterized by 
hyperkeratotic follicular plugs composed of a homogenous, 
eosinophilic material



M, age unknown
Cutaneous eruption of lasting a few 
weeks.
A biopsy is taken from the chest (clinical 
pictures taken after the biopsy).

(Case courtesy Dr. H. Kutzner, Friedrichshafen)



IgM
Cutaneous macroglobulinosis



Cutaneous macroglobulinosis
• In the setting of Waldenström macroglobulinemia / IgM-type 

lymphoplasmacytic lymphoma
• Considered as a specific cutaneous manifestation of the disease, usually 

characterized clinically by a papular rash
• Histopathologically, the substrate is characterized by monoclonal IgM 

deposits (PAS positive but negative for amyloid stains), that may encase 
the adnexal structures

• Different from another specific cutaneous manifestation of the disease 
characterized by an infiltrate of lymphoplasmacytoid cells that may 
mimic the histopathological picture of cutaneous marginal zone 
lymphoproliferative disorder / lymphoma



F, 41. Monoclonal IgM-kappa gammopathy.
F, 83. Monoclonal IgM-lambda paraproteinemia.
M, 80. Waldenstrom macroglobulinemia.



Crystal storing histiocytosis





M, 61 with a 3.5-year history 
of intermittent facial swelling 
that settled spontaneously 
after a few weeks or with 
short courses of systemic 
steroids. Investigations 
revealed the presence of a 
multiple myeloma. Several 
biopsies were taken from the 
skin, showing eosinophilic-
shaped crystals located 
mostly, but not exclusively, in 
the cytoplasm of histiocytes.

Photos courtesy of Dr. E. Wilson-Jones, London, UK







AL amyloidosis



Different faces of immunoglobulins' deposition in the skin

Monoclonal 
cryoglobulinemia

Macroglobulinosis Crystal storing histiocytosis AL amyloid in myelomaFollicular hyperkeratotic 
spicules



1st presentation + 17 days + 26 days + 54 days

F, 74 with AML



Bullous pyoderma 
gangrenosum in AML





Skin conditions mostly associated with hematological malignancies

• Scleromyxedema, normolipemic plane xanthomas, necrobiotic xanthogranuloma: in the 
setting of paraproteinemia, without deposition of paraproteins in the skin

• Cristal storing histiocytosis, cutaneous macroglobulinosis: in the setting of 
paraproteinemia, with deposition of paraproteins in the skin

• Monoclonal cryoglobulinemia: intravascular deposits of immunoglobulins resulting in 
an occlusive vasculopathy

• Follicular spicules of the nose / face: extrusion of cryoglobulins through the hair follicles
• Paraneoplastic pemphigus: production of autoantibodies, occurring mainly in 

hematological (mostly B-cell) malignancies and Castleman's disease
• AL amyloidosis: In the setting of plasma cell disorders (e.g., multiple myeloma, MGUS, 

Waldenstrom macroglobulinemia)
• Bullous pyoderma gangrenosum: A variant of pyoderma gangrenosum associated 

mostly with myeloproliferative disorders



M, 58
History of recurrent infections of the upper respiratory tract.
According to the patient slowly increasing, indurated lesions on the 
upper back for 2-3 years. 
A biopsy is taken.



Scleredema adultorum 
(Buschke)

Normal glycemia, no paraproteins



Scleredema adultorum (Buschke)
• Mostly associated with adult-onset diabetes mellitus or after 

infections (particularly upper respiratory tract or viral 
infections); can be observed in patients with monoclonal 
gammopathies / paraproteinemia 

• Thickened dermis with "fenestrated" pattern and interstitial 
deposits of mucin, without increase in the number of 
fibroblasts and without inflammation

• Must be differentiated from morphea (mucin deposition not 
uncommon in morphea, yet usually presence of an 
inflammatory infiltrate, sometimes with plasma cells)



Scleromyxedema Scleredema adultorum (Buschke) Morphea



F, 83

Exaggerated arthropod bite-like 
reaction in B-CLL



8 individuals with B-CLL, who were found to have severe 
troublesome local reactions to insect bites, usually mosquito.





Eosinophilic dermatosis of 
myeloproliferative disease ??



"We prefer the designation eosinophilic 
dermatosis of hematologic malignancy rather 
than insect bite-like reaction or eosinophilic 
dermatosis of myeloproliferative disease, 
because it is a better descriptor of the 
pathologic process that encompasses the 
various hematologic malignancies associated 
with the eruption."



M, 24
History of acute B lymphoblastic leukemia; 
minimal residual disease after modified 
German ALL protocol followed by allogeneic 
stem cell Tx. Skin lesions for a few days.



I respectfully suggest to stop proposing new, 
fancy names for dermatological conditions that 

are already plagued by a plethora of names
(my personal, humble opinion)



Exaggerated insect bite-like reactions in hematologic malignancies



M, 82
History of AML. Onset 
of hemorrhagic 
vesiculo-pustules 
within a few days. 
Fever, malaise, 
reduced general 
conditions.
A biopsy is taken.



Sepsis (without vasculitis)



Sepsis, vesiculo-pustular Sepsis, purpura fulminansSepsis, septic vasculitis



Aspergillus sepsis



Trichodysplasia spinulosa



Skin conditions sometimes associated with hematological malignancies

• Exaggerated insect bite-like reactions: Observed mostly in patients with B-CLL; 
the term "eosinophilic dermatosis of hematological malignancy" (EDHM) to 
my eyes too vague (e.g., a drug eruption in a leukemic patient may be 
diagnosed as EDHM), and not reflecting the "exaggerated" clinical and 
histopathological features of this condition

• Trichodysplasia spinulosa: infection by a polyoma virus (TSPyV), related to 
severely impaired immune system (observed in different settings besides 
hematological malignancies, e.g. organ Tx, AIDS)

• Scleredema adultorum Buschke: sometimes related to paraproteinemia
• Others: A large number of cutaneous conditions may be observed in patients 

with hematological malignancies due to the leukemia/lymphoma, the 
treatment-associated immune suppression, infections, or a combination of 
these factors



F, 71
History of B-CLL (1st diagnosis 16 years previously, managed 
intermittently with chlorambucil). History of herpes zoster of 
the left flank two months before presentation.

Onset of generalized papules (starting on the area of the 
previous h. zoster)  one month before presentation. No 
hyperlipidemia / hypercholesterolemia.



CD5 CD20

Generalized normolipemic plane xanthomas 
with specific infiltrate of B-CLL





Non-specific and specific skin involvement in hematological malignancies

• Cutaneous involvement usually either "non-specific" (e.g., necrobiotic
xanthogranuloma, scleromyxedema, opportunistic infections) or specific
(e.g., accumulation of malignant cells in the skin, cutaneous deposition of
paraproteins)

• Particularly in B-CLL (but sometimes in myeloid disorders as well), a 
specific infiltrate of malignant cells may be observed at the site of a non-
specific cutaneous manifestation (e.g., neoplastic lymphocytes of B-CLL at 
the site of normolipemic plane xanthomas)

• The malignant hematological disorder may still be undiagnosed
(particularly in myeloid malignancies), thus a high degree of suspicion and 
complete phenotypic analyses are necessary in these cases



Cutaneous manifestations of B-CLL 
unrelated to a skin disorder (uncommon)

Cutaneous manifestations of B-CLL related to a skin 
disorder (inflammatory or neoplastic) (common)



F, 62
A private dermatologist 
made a biopsy under the 
clinical diagnosis of 
"infiltration on the right 
thigh", reported externally 
as atypical lymphoid 
proliferation, consistent 
with specific manifestation 
of B-CLL.

History of B-CLL (1st 
diagnosis 4 years before 
presentation, stage Binet A 
/ Rai 1, del 13q14, IgHV 
mutated (no treatment 
needed).

A  new biopsy is taken.





CD5 CD20 CD23CD3

Erythema migrans
with specific infiltrate of B-CLL

PCR on lesional tissue positive for Borrelia



Nipple: 4 cases
Scrotum: 2 cases

(at present: 18 cases)



2 cases

2 cases

10 cases

4 cases



Erythema migrans, conventional infiltrate Erythema migrans, dense infiltrate Erythema migrans, B-CLL infiltrate



CD20 CD43

M, 61 with B-CLL

Specific cutaneous infiltrate of B-CLL 
at the site of H. zoster infection



H. simplex: 1 case
H. zoster: 4 cases

(at present: 25 cases)



M, 73
History of B-CLL (1st diagnosis 24 years before actual presentation, 
at present best supportive care).
History of several cutaneous BCCs, SCCs and AKs.
Clinical diagnosis of "BCC vs. inflammation" on the left temple.
A biopsy is taken.



Specific infiltrate of 
B-CLL at the site of 

actinic keratosis 

CD5 CD20 CD23



CD20

CK20

CD20

Melan-A

Metastatic melanoma & B-CLL Merkel cell carcinoma & B-CLL



CD5 CD20 CD23 CD5CD20 CD23 CD20

Monomorphous lymphoid infiltrates in the proximity of the tumor

Monomorphous perivascular lymphoid infiltrates far from the tumor

Lymphocytes within the surgery-related hemorrhage

Clues to the presence of lymphocytes 
of B-CLL in skin biopsies



CD20CD5 CD43CD3

Rosacea & B-CLL



CD20



• Besides "colonizing" cutaneous tumors, B-CLL cells may be 
found in the skin at the site of several inflammatory disorders

• Most common: herpes simplex / zoster or Borrelia infection
• B-CLL cells at the site of other inflammatory disorders (e.g., 

rosacea) probably more common than previously realized
• In elderly patients, monomorphous infiltrates of small 

hyperchromatic cells in the proximity of or far away from the
tumor as well as lymphocytes within the surgical-related
hemorrhage represent histopathological clues

B-CLL & other skin disorders







F, 92. Known B-CLL

CD3 CD20

Specific infiltrate of B-CLL at the site
of MF with large cell transformation



Cutaneous composite lymphomas
• Composite lymphoma is defined as the presence of two

different lymphomas within one and the same lesion
("concomitant" lymphomas are different from composite
lymphomas)

• The most frequent type of cutaneous composite
lymphoma is characterized by the presence of neoplastic T 
lymphocytes of MF and neoplastic B lymphocytes of B-CLL 
within one and the same specimen

• Treatment of composite lymphomas usually tailored on the 
most aggressive of the two lymphomas



Cutaneous Richter syndrome



F, 65
History of B-CLL for 7 years. Tumor on the thigh.

Zap-70Ki-67

CD5 CD20



Richter syndrome at the site of previous Herpes zoster



Richter syndrome
• Large cell transformation of B-CLL

• May represent progression of the original B-CLL clone or
onset of a second lymphoma (in unmutated B-CLL usually
progression, in mutated B-CLL usually second lymphoma)

• Like other skin infiltrates of B-CLL it may be observed at 
the site of cutaneous inflammation (e.g., H. zoster)

• In the skin it should be distinguished from other types of 
diffuse large B-cell lymphoma (including leg-type)





• Skin rarely primary site of diagnosis (never of onset)
• Oft found in the context of other cutaneous neoplastic or inflammatory 

disorders (i.e., incidental histopathological finding); seldom as a 
"conventional" ("metastatic") secondary spread

• Some clinicopathological presentations are typical (e.g., specific 
manifestations at sites of herpes simplex / zoster or of Borrelia infection)

• Should be distinguished from skin infiltration of other systemic lymphomas 
(esp. mantle cell lymphoma)

• Rarely in the skin large cell transformation (Richter's syndrome – clonally 
related or unrelated to the underlying B-CLL)

• With the exception of Richter syndrome, the finding of neoplastic cells 
within the skin is not associated with a worse prognosis

B-cell chronic lymphocytic leukemia (B-CLL)



M, 82
According to the patient 
generalized, asymptomatic 
lesions for 3-4 weeks. An 
external biopsy was reported 
as "suspicious for cutaneous 
infiltration of myelomonocytic 
leukemia".
Two new biopsies are taken.



LysozymeBiopsy #1



CD68MPOBiopsy #2



Specific cutaneous infiltrate 
of myeloid leukemia

IDH2 and SRSF2 mutations found in peripheral blood



"Indian filing"

Clues by histological pattern

Concentric layering



"Indian filing"
Aggressive
Myelogeneous leukemia
Distinction of BPDCN from cAML may be difficult in cases of BPDCN with abnormal phenotype, 
but indian filing not encountered in BPDCN.
Cutaneous metastases of carcinoma
An "indian filing" arrangement of neoplastic cells is a typical morphologic presentation of 
carcinoma metastatic to the skin, particularly breast carcinoma.
Interstitial mycosis fungoides
Not a true "indian filing" arrangement, but interstitial neoplastic cells may resemble it.

Indolent
A pattern observed in lesser amount in some reactive conditions (e.g., interstitial 
granulomatous dermatitis); true "indian filing", however, not observed in benign 
inflammatory dermatoses



Congenital myeloid leukemia





Pediatric myelogenous leukemia

• May be observed in neonates (congenital myelogeneous 
leukemia; rarely spontaneous complete remission without
treatment)

• May be observed in the setting of "secondary" leukemia 
(after chemotherapeutic treatments for solid tumors or for 
other lymphomas or leukemias)

• Skin manifestations may be the first sign of the disease 
(aleukemic cutaneous myeloid leukemia)

• Poor prognosis; aggressive treatment



F, 59

History of breast carcinoma in 2010 
treated with chemotherapy and 
radiotherapy. 
Therapy- associated cutaneous 
myelosarcoma 6 months before 
presentation (in remission after 
allogeneic stem cell Tx).
New lesion at the site of the previous 
myelosarcoma.



MPO

Recurrent cutaneous myelosarcoma
Died of complications 2 months after presentation



Myelosarcoma Myeloid leukemia



MPO
M, 78

Band-like, necrotizing myeloid leukemia



M, 55
History of mylogenous leukemia in 
complete remission after bone 
marrow transplantation. Recent
onset of a generalized exanthema



CD68

Specific cutaneous infiltrate 
of myeloid leukemia



M, 71
History of acute myeloid 
leukemia in partial remission 
after blinded therapy in the 
context of a study; further 
palliative treatment.
According to the patient 
generalized, asymptomatic tiny 
papules for one day.
A biopsy is taken.



CD68 CD3 CD20

Specific cutaneous infiltrate 
of myeloid leukemia

Bone marrow: 80% infiltration



F, 56





Inflammatory dermatitis-like
specific skin infiltrates of myelogenous leukemia

• Represent oft the first manifestation of recurrent disease in 
patients with AML in complete remission

• Generalized rash mimicking clinically a drug or viral eruption
• Sparse perivascular infiltrate of mononuclear cells with

morphological atypia; focal layering, splaying of collagen bundles
("Indian filing")

• The phenotype may be different from that of the original 
leukemia; sometimes "CD68+ only" perivascular and interstitial 
"dermatitis" (nuclear atypia and lack of "rosetting" allows 
distinction from interstitial granulomatous dermatitis)

• Rapidly progressive disease



M, 67

History of nodal FCL 6 
years before 
presentation; (1999); 4 
years later progression, 
treated with R-CHOP.

MDS discovered after 
treatment; one year 
later evolution into AML.

Best supportive care.

Herpes zoster cervico-
thoracal dx.

No improvement under 
anti-viral treatment 
(lesions become more 
infiltrated).

A biopsy is taken.



MPO



Specific infiltrate of myelogeneous 
leukemia at the site of herpes zoster



Post-zoster infiltrates
• Granulomatous infiltrates (different types)
• Pseudolymphomatous infiltrates
• Specific manifestations of B-CLL
• Specific manifestations of other haematological malignancies
• Cutaneous metastases of solid tumors (in some cases

"zosteriform" arrangement without previous history of H. 
zoster)

• Rarely Koebner phenomenon at the site of previous H. Zoster 
(e.g., psoriasis)



At presentation

2 days later

SA 2025

M, 88

According to the 
patient sudden onset 
of purpuric lesions on 
the left leg. 

Fever, malaise.

Pancytopenia, LDH 420 
(120-240), CRP 16,1 (0-
5).

Platelets: 19 g/l (140-
400).

Bacterial smear: St. 
aureus.

Two biopsies are taken.



Biopsy #1 Biopsy #2



CD14

CD68MPO

CD4

Hemorrhagic erysipelas 
with atypical myelo-monocytic cells



5 months later:
Myelodysplastic syndrome with evolution in acute myeloid 
leukemia.
Death 5 months after first presentation.

Heavy mononuclear infiltrates are not typical of erysipelas, and 
a reason for concern; investigation for an associated myeloid 
disorder is mandatory.

MPO



Specific infiltrate of AML at the site of GVHD

(Summer Academy 2025, SA case #9)
M, 48  
History of AML (myelodysplasia-associated; 1st diagnosis 
6 months previously). Allogeneic stem cell Tx (day +53).

Itchy skin lesions for 7 days.







MNDA

Specific infiltrate of AML at the site of BCC
AML not known at the time of biopsy; bone marrow punction: 60-70 % blasts: NPM1, p.W288Cfs*12: 46.95%; DNMT3A, p.V636M: 53.44%

F, 67
BCC on the back



• In contrast to B-CLL, specific skin infiltrates of myelogeneous 
leukemia are mostly unrelated to inflammatory or neoplastic skin
disorders

• In some cases, specific infiltrates at the site of neutrophil-rich
dermatoses (e.g., erysipelas, psoriasis) or of other inflammatory
skin disorders

• Unlike B-CLL, specific infiltrates of myelogeneous leukemia are
only exceptionally observed at the site of skin tumors

• Unlike B-CLL, specific infiltrates of myelogeneous leukemia
portend a bad prognosis

AML & other skin disorders





F, 83
History of CMML (1st diagnosis 3 months 
before observation). According to the 
patient painful, partly erosive lesions on 
the fingers and toes for approximately 3 
years. 

A biopsy is taken.



CD123

Chilblain & 
antiphospholipid syndrome

with mature plasmacytoid 
dendritic cell proliferation 

associated with CMML
ANA: 1:80

cardiolipin abs: >90+
ß2 glycoprotein abs: 9,5+

MNDA



1st presentation 10 months later

Stable hematological disease 
Persisting antiphospholipid antibodies
Hypergammaglobulinemia



M, 85
Known MDS



Mature plasmacytoid 
dendritic cell proliferation 

associated with MDS

CD123

CD56



"Mature plasmacytoid dendritic cell proliferation 
(MPDCP) associated with myeloid neoplasm 
reflects recent data showing that these represent 
clonal proliferation of pDCs with low grade 
morphology identified in the context of a defined 
myeloid neoplasm. Clonal MPDCP cells 
accumulate in the bone marrow of patients with 
myeloproliferative CMML harbouring activating 
RAS pathway mutations. Patients with AML can 
have clonally expanded pDCs (pDC-AML), which 
share the same mutational landscape as CD34+ 
blasts, and frequently arise in association with 
RUNX1 mutations. It is unknown whether the 
pathogenetic mechanisms leading to MPDCP in 
association with MDS or MDS/MPN and with AML 
are the same."



Localization

Most cases have been described in the skin and 
bone marrow, and very rarely, in lymph nodes.

Essential and desirable diagnostic criteria
Essential:
Accumulation of mature cells with plasmacytoid 
morphology and expression of CD123 and/or other 
pDC markers in the context of a defined myeloid 
neoplasm. 
Desirable:
Aberrant pDC immunophenotype
Absence or low/partial expression of CD56.









F, 59
According to the patient skin lesions for 8 days, first on the lower extremities and 
later on the upper extremities. Infection 2 weeks before. Neutrophils 19.0 ↑.

A biopsy is taken.



MPO

Sweet syndrome
histiocytoid





M, 69

History of myelodysplastic 
syndrome. Partly purpuric, 
generalized lesions.

A biopsy is taken.
(Consultation Dr. Gentile, Bari)



MPO

Histiocytoid Sweet syndrome in MDS







Osio A., et al.



13 cases
5 patients had MDS
1 patient had AML
1 patient had unspecific chronic myeloproliferative disorder

33 cases
1 patient had CML



Cutaneous lesions in myelodysplastic syndrome
• Patients with myelodysplastic syndromes may present with skin

manifestations related or unrelated to the underlying disease
• Specific manifestations may precede bone marrow signs of

MDS; in some cases represent a sign of progression to overt
leukemia

• The term "myelodysplasia cutis" has been proposed for so-
called histiocytoid Sweet syndrome, as the same clone can be
found in skin lesions and in the bone marrow (yet histiocytoid
Sweet syndrome can be observed also in AML and in patients
without hematological diseases)



F, 41
History of mental 
retardation since 
early childhood.

Almost complete 
bone marrow 
aplasia for the last 3 
months.

Thrombopenia 
(12.700).

Treatment with 
filgrastim and 
paracetamol for 3 
weeks. Approx. 30 
minutes after the 
9th injection of 
filgrastim and intake 
of paracetamol 
onset of 
"exanthema".

A biopsy is taken.



MNDA

Leucocytoclastic vasculitis
with "histiocytoid" cells



M, 76
History of chronic myelomonocytic leukemia (1st diagnosis 5 years before this biopsy). Recurrent erythema nodosum-like lesions on the legs 
for 1 year.



MPO

Leucocytoclastic vasculitis
with "histiocytoid" cells



"Histiocytoid" cells in cutaneous infiltrates

Sweet syndrome Erythema nodosum Drug reaction Leukocytoclastic vasculitis

MPOMNDA



• Skin often involved; may be the site of first diagnosis, rarely without 
overt leukemia ("aleukemic leukemia cutis"), or of relapse after 
successful treatment

• Skin involvement observed in various types of AML as well as in CMML 
(usually as a sign of progression); Skin lesions in MDS are rare and not 
always associated with progression to overt leukemia

• In several cases of AML "inflammatory-like" pattern of dermal 
infiltration, representing a pitfall in the histopathological diagnosis

• Rare patients may present with a cutaneous infiltrate of mature 
plasmacytoid dendritic cells (CD123+ / CD56-); the exact nature and 
prognostic relevance (if any) of these infiltrates is still unclear

Cutaneous myelogenous leukemia



M, 71

Asymptomatic, infiltrated, 
red-brownish skin lesions on 
the left flank since 3 weeks.

Good general condition. 

Clinical picture taken after a 
punch biopsy.



MPOCD4 CD56 CD123
Blastic plasmacytoid 

dendritic cell neoplasm
Positive liquor & bone marrow





ICC 2022/2025 & WHO 2023/2024: 
Blastic plasmacytoid dendritic cell neoplasm
Diagnostic criteria similar in both classifications



Incidence: 0,04 cases / 100.000 (US)
~ 0,5% of hematological malignancies
~ 0,7 % of cutaneous lymphomas/leukemias
M:F = 3:1 – 5:1
Age 
0-19: 27%
20-39: 16%
40-59: 16%
≥60: 41% 
Pathogenesis
Inactivation of tumor suppressor genes (TP53, RB1, CDKN1B,
  CDKN2A)
Activation of oncogenes (NRAS, KRAS, FLT3, RUNX2, HES6)
Activated NF-κB pathway
Mutated RNA spliceosomes (ZRSR2 and others)
Immune response gene dysregulation (IFNGR, TGFB, CLEC4C,
  IFNA cluster)
Epigenetic dysregulation (IDH1, IDH2, TET1, TET2, ASXL1)



TCL-1

CD4 CD56

CD123

Skin: >80%
Skin w/o extracutaneous involvement: ~50%



Lesions may be generalized, localized to one area of the body, or (rarely) solitary



Common "bruise-like" aspect



14-year-old boy
(Consultation Dr. C. Cota, Roma)

CD4 CD123CD56TCL-1



Common denominator: most patients are in a seemingly good shape at first presentation



M, 66
Solitary, flat tumor on the chest of rapid onset.
Staging negative. 
CR after local radiotherapy (patient refused 
chemotherapy and SCTx).

Local recurrence after 25 months as well as a 
new lesion on the left arm.
Chemotherapy (2 cycles); died of rapid 
progression 6 months later (31-month survival 
from first diagnosis).



F, 64



CD56

CD4

CD123

TCL-1







M, 69 CD20

CD56 CD4

TdT

CD123

TCL1

BPDCN reactive GC





CD4 
(negative in 20% of cases)

CD56 
(negative in 8,9% of cases)

CD123 
(negative in 4,4% of cases)

TCL-1 
(negative in 10,2% of cases)



TCL1

CD56

CD123

"Inflammatory-like" BPDCN



Clinicopathological differential diagnosis

CD123MPO

Myelogeneous leukemia Mature plasmacytoid dendritic cell proliferation 
associated with myeloid neoplasms 



• Adults; children/adolescents may be affected (15-30% of cases)
• Skin frequently primary site of onset; staging negative in approximately 50% of cases 

("primary cutaneous" cases are conceptually similar to aleukemic leukemia cutis – 
aggressive treatment mandatory irrespective of staging results !)

• Localized / generalized cutaneous plaques, nodules and tumors, oft with "bruise-like" 
aspect 

• Aggressive clinical course with leukemic manifestations and common CNS involvement; 
may remain confined to the skin for some months (max. 1-2 years)

• Histopathological diagnosis not difficult in typical cases; may be suspected morphologically 
(blastoid infiltrates, subepidermal grenze zone, hemorrhage); confirmed by 
immunohistochemical stainings (CD4+, CD56+, CD123+, CD303+, TCF4+, TCL1+, MPO-, 
CD14-, CD34-, lysozyme-)

• Should be distinguished mainly from myelogeneous leukemia and from mature 
plasmacytoid dendritic cell proliferations in patients with MDS / CMML

• CD123 represents a therapeutic target but may be negative in a small proportion of cases 

Blastic plasmacytoid dendritic cell neoplasm



M, 80
History of T-cell population of 
unclear dignity in the blood (41 
months previously) and of T-PLL (10 
months previously). No treatment 
at time of observation.

According to the patient 
asymptomatic skin lesion present 
for approximately 2 months.

Leucocytes: 75.01/L
ANA & subsets: negative

A previous biopsy performed by a 
private dermatologist was reported 
as lupus erythematosus tumidus, 
DDx erythema migrans (biopsy not 
available for review).

A new biopsy is taken.



CD123CD52CD4CD3
Specific infiltrate of T-PLL



19 months later. Hematological CR (alemtuzumab).
Small nodules on the arms for 2-3 weeks.
A new biopsy is taken.



Specific infiltrate of T-PLL
(leukocytosis, loss of CD52 expression, therapy 
changed to pentostatin, progressive disease)



M, 69
History of T-PLL (1st diagnosis 5 years before presentation; at present no treatment).
Generalized, itchy skin lesions present for 3-4 years, managed by hematologists with 
intermittent courses of local steroids (improvement with recurrence upon discontinuation).
A biopsy is taken.



CD52

Specific infiltrate of T-PLL



• Mostly in elderly patients; cutaneous involvement in 20-30% of cases and 
may be the first sign of the disease 

• Erythroderma may develop and is indistinguishable from Sézary syndrome
• Histology reveals a monomorphous, superficial infiltrate of small 

lymphocytes, sometimes with epidermotropism, usually indistinguishable 
from mycosis fungoides or Sézary syndrome

• α/β T-helper phenotype (TCRβ+, TCRδ-, CD2+, CD3+, CD4+, CD5+, CD7+, 
CD8-, CD52+, TCL1+; S100+ in 1/3 of cases)

• Rearrangements involving TCL1 genes (TCL1A, MTCP1) and the TRA/TRD 
loci

• Aggressive course; poor prognosis

T-cell prolymphocytic leukemia



F, 50
History of T-LGL (1st diagnosis 8 year 
before presentation; at present 
managed with methotrexate and 
steroids).

Generalized skin lesions present for 
"some months".

A biopsy is taken.



CD3 CD8

Specific infiltrate of T-LGL
Possibly triggered by a drug reaction





• Usually elderly patients; often asymptomatic or symptoms due to disease-
associated cytopenias

• Rheumatoid arthritis is present in 20% of cases; other autoimmune diseases 
may be observed (LE, Sjögren)

• Cutaneous involvement infrequent; non-specific clinical presentation
• Small to medium-sized lymphocytes with abundant cytoplasm containing 

azurophilic granules (blood)
• Most cases are characterized by an α/β T-cytotoxic phenotype (CD3+, CD4-, 

CD8+, TIA-1+, Granzyme B+, TCRβ+, TCRδ-, CD57+; CD5 often negative)
•  STAT3 and STAT5B mutations are the most common molecular alterations
• Indolent course (STAT3 mutations associated with a worse prognosis)

T-large granular lymphocytic leukemia



CD56

Aggressive NK-cell leukemia
Frequent (~90%) association with EBV.

Acute presentation, highly aggressive course.

Skin lesions uncommon.

Round or irregularly folded nuclei, condensed chromatin, and small 
nucleoli; significant nuclear pleomorphism can be present.

CD2+, CD3ε+, CD5-, CD7+, CD56+, TIA1+, granzyme B+, perforin+, CD8-/+.
Intravascular NK/T-cell lymphoma provisionally included in this group in 
the WHO classification (a very, very odd decision to my humble eyes…)

Case courtesy Philip LeBoit, San Francisco



Skin manifestations of leukemias
• Mostly in the setting of B-CLL and AML and related disorders; BPDCN is 

oft diagnosed in a dermatological setting, yet leukemic spread common
• Specific cutaneous manifestations of B-CLL are common, yet oft devoid 

of prognostic implications and not requiring specific treatment 
(antibiotic treatment should be used for cases related to Borrelia); 
histopathologically, neoplastic cells are often found as an incidental 
finding at sites of cutaneous inflammation / neoplasms

• Specific cutaneous manifestations of myelogeneous leukemia may 
occur in the absence of overt leukemia and may simulate an 
inflammatory dermatosis both clinically and histopathologically

• Other leukemias may present with specific skin infiltrates, sometimes 
triggered by inflammatory skin diseases (e.g., drug reactions)
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