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Case Report

Leukemia cutis as an initial presentation in a case of
mixed phenotype acute leukemia: a double jeopardy
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Abstract: Leukemia cutis (LC) is defined as infiltration of the skin by leukemic cells resulting in clinically recognizable
cutaneous lesions. The lesions range from violaceous papules, plaques, nodules, blisters, maculopapular rash and
as erythroderma. LC can precede or happen after the presentation of leukemia. Here, we report a case of Mixed
phenotype Acute leukemia (MPAL) presenting as LC (erythematous & violaceous nodules) which is a rare as well as
a grave combination as it carries a worse prognosis. Here, we present a case of MPAL which presented as Leukemia
Cutis proven on biopsy. The paper discusses the importance of identifying LC both in a clinical and a pathological
pretext as it is important to start the Chemotherapy for MPAL at the earliest for a better outcome.
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Introduction

Leukemia cutis (LC) is defined as infiltration
of the skin by leukemic cells resulting in clini-
cally recognizable cutaneous lesions. Leukemia
cutis is commonly associated with myeloid leu-
kemias like congenital leukemia and acute
myeloid leukemia (M4 and M5). Among lym-
phoid leukemias it is usually seen with Adult
T cell leukemia/lymphoma, T cell prolympho-
cytic leukaemia and rarely with acute lympho-
blastic leukemia (ALL). LC is considered to be a
rare extramedullary manifestation of acute
Leukemias. It has rarely been reported with
mixed phenotypic acute leukemias (MPAL) with
occasional case reports in literature. Mixed
phenotype acute leukemia (MPAL) refers to
acute leukemia that displays an ambiguous
pattern of antigen expression (i.e., reflecting
more than one hematopoietic lineage), to a de-
gree that it cannot be unequivocally assigned
to one lineage. MPAL carries a worse prognosis
and is difficult to treat. In addition, this case
presented as cutaneous lesions (Leukemia
cutis), which made us suspect Leukemia with

further detailed work-up to confirm the diagno-
sis. We report the case of a MPAL of the B/
myeloid with monocytic differentiation lineage
presenting as leukemia cutis.

Case report

A 50-year-old female presented with multiple
erythematous to violaceous infiltrated plaques
and nodules over her chest wall occurring for
the three weeks. There was no evidence of any
lymphadenopathy or organomegaly. A Complete
blood count revealed leucocytosis with throm-
bocytopenia which prompted a peripheral blood
film revealing the presence of 62% blasts.
Simultaneously, a skin biopsy of the lesion and
a bone marrow aspirate were performed. The
skin biopsy confirmed cutaneous and intravas-
cular blast infiltration. These blast cells were
positive for CD45 (leukocyte common antigen),
CD34 and CD20 on immunohistochemistry.
Bone marrow aspirate revealed 93% blasts
with two distinct blast populations (Figure 1).

Immunophenotyping with the bone marrow
sample showed blasts which were positive for
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Myeloid markers like CD34, HLA-DR, MPO,
CD33, CD117. In addition, the blasts were posi-
tive for Monocytic markers like CD64 and
CD11c and B lymphoid markers like CD19 and
CD79a.

The blasts were negative for T cell markers like
CD3 and CD7. As per the European group of
the immunological classification of Leukemia
(EGIL), the diagnosis was given as Mixed phe-
notypic acute leukemia - Acute Myeloid leuke-
mia (Monocytic)/B lymphoid phenotype (Figure
2).

The patient was started on hyper CVAD regi-
men (cyclophosphamide, vincristine, doxorubi-
cin, dexamethasone). The cutaneous lesions
resolved with the Chemotherapy. However, a
follow up bone marrow was not performed as
the patient continued the further treatmentin a
different hospital.

Discussion
Leukaemia cutis, or skin infiltration by leukemic

cells, is an uncommon phenomenon that may
precede the development of systemic leukae-
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Figure 1. Clinical and histopathological images
of leukemia cutis. A. Image shows Erythematous
macules in the chest wall. B. Skin biopsy show-
ing infiltration by blasts, H&E, 40x%. C. Skin biopsy
showing infiltration by blasts, H&E, 400x (Inset:
CD34 IHC positivity).

mia, while acute leukaemia of ambiguous lin-
eage NOS is rare and its exact incidence in
association with LC is unknown. Both represent
a diagnostic challenge with a poor overall prog-
nosis [2].

The classification of acute leukemias is based
on a combination of morphology, cytochemical
staining as well as Immunophenotypic stu-
dies [3]. Acute leukemia of ambiguous lineage
(ALAL) and mixed phenotype acute leukaemia
(MPAL) are grouped under a single category in
view of their overlapping clinical and immuno-
phenotypic features, which in recent studies
have been shown to also share common mo-
lecular pathogenic mechanisms. Here too, a
framework for a molecular classification is laid
by separating ALAL/MPAL with defining gene-
tic abnormalities from those that are defined
based on immunophenotyping only [4]. Acc-
ording to the WHO 5% edition our case was diag-
nosed as MPAL of the B/myeloid with monocyt-
ic differentiation lineage.

The percentage of LC with Acute Myeloid leuke-
mia is 10-15%, Acute lymphoblastic leukemia is
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1-3% [5, 6]. LC with MPAL is not well docu-
mented with only a few reports in literature. LC
may follow, precede or occur concomitantly
with Systemic leukemias. Narayanan et al.,
described a case of MPAL presenting as leu-
kemia cutis similar to our case [1]. LC can also
present as aleukemic leukemias which acc-
ounts for 7% of cases [7].

The exact pathophysiology of the specific migra-
tion of leukemic cells to the skin is not well
understood. It has been proposed that chemo-
Kine integrin and other adhesion molecules like
intercellular adhesion molecule 1 (ICAM 1) may
play a role in skin specific homing of T and B
leukemic cells [8].

LC in Myeloid leukemias tends to be more
severe in those with mutated NPM1 [9]. In our
case, molecular testing was not performed. In
addition, the presence of LC in Myeloid leuke-
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Figure 2. Immunophenotyping (flow-cytometry) im-
ages of leukemia cutis. A. Immunophenotyping with
flow cytometric analysis showing CD34 and CD19
positivity. B. Immunophenotyping with flow cytomet-
ric analysis showing MPO and CD79a positivity. C.
Immunophenotyping with flow cytometric analysis
showing CD64 and CD117 positivity.

mias confers a poor prognosis with increased
chances of extramedullary crises in other sites
especially in CNS [10]. However, there were no
other areas of extramedullary blast crises in
our case.

Leukemia cutis frequently presents as ery-
thematous or violaceous nodules. It can also
have a myriad of clinical presentations like pap-
ules, plaques, vesicles, blisters, ulcers, macu-
lopapular rash and erythroderma. The sites
involved are in the extremities (41%), torso
(40%) or in the head and neck region (16%). In
our case, LC was involving the chest wall pre-
senting as violaceous plagues and nodules.
Rarely, it can also affect previous herpes in-
fected regions, intravenous or surgery sites
(i.e., prior inflammation and trauma) [11].

Clinically, leukemia cutis can mimic panniculi-
tis, cellulitis, sweet syndrome, pseudolympho-
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ma and vasculitis [11]. However, on histopatho-
logical examination, these can be ruled out.
Panniculitis will have a subcutaneous inflam-
mation, sweets and cellulitis have a predomi-
nant neutrophilic population. Pseudo lympho-
mas can be ruled out by the absence of clonal-
ity in the lymphocytic population and vasculitis
can also be easily ruled outby the absence of
the transmural neutrophilic debris, endothelial
swelling and the absence of fibrinoid necrosis
[12].

Due to the rarity, the exact treatment for MPAL
is not very well defined and it depends on
the predominant lineage that is established
through Immunophenotyping. The current data
suggests an ALL-based induction regimen fol-
lowed by Allogenic stem cell transplant in com-
plete remission 1 (CR1), which stands the
greatest chance of benefit. However, if the
patient fails induction, treatment can be
switched to an AML-like regimen followed by
Allogenic stem cell transplant in CR1 [13]. In
our case, the patient was started on induction
therapy (hyper CVAD) regimen but the patient
went to a different center for further treat-
ment.

Conclusion

It is imminent that the pathologist picks up
cases of leukemia cutis especially in an un-
diagnosed case of leukemia as they carry an
overall worse prognosis. Very few cases of leu-
kemia cutis in MPAL have been reported, the
incidence of which is unknown. A thorough clini-
cal assessment especially in an undiagnosed
case as well as vigilant pathological assess-
ment are vital for a prompt diagnosis.

Disclosure of conflict of interest
None.

Address correspondence to: Dr. Bheemanathi Ha-
numan Srinivas, Department of Pathology, Jawa-
harlal Institute of Postgraduate Medical Education
and Research, Puducherry, India. Tel: 9443968232;
E-mail: srinivas.bhO8@gmail.com

References
[1] Narayanan G, Sugeeth MT and Soman LV.
Mixed phenotype acute leukemia presenting

as leukemia cutis. Case Rep Med 2016; 2016:
1298375.

255

(2]

(4]

(6]

(7]

(10]

Lopez-Andrade B, Lo Riso L, Ramos R, Cunill V,
Iglesias JF and Duran Pastor MA. Leukemia cu-
tis at onset of acute leukemia of ambiguous
lineage. EJHaem 2020; 2: 11-12.

Vardiman JW, Thiele J, Arber DA, Brunning RD,
Borowitz MJ, Porwit A, Harris NL, Le Beau MM,
Hellstrom-Lindberg E, Tefferi A and Bloomfield
CD. The 2008 revision of the World Health
Organization (WHO) classification of myeloid
neoplasms and acute leukemia: rationale and
important changes. Blood 2009; 114: 937-
951.

Khoury JD, Solary E, Abla O, Akkari Y, Alaggio R,
Apperley JF, Bejar R, Berti E, Busque L, Chan
JKC, Chen W, Chen X, Chng WJ, Choi JK,
Colmenero |, Coupland SE, Cross NCP, De Jong
D, Elghetany MT, Takahashi E, Emile JF, Ferry J,
Fogelstrand L, Fontenay M, Germing U, Gujral
S, Haferlach T, Harrison C, Hodge JC, Hu S,
Jansen JH, Kanagal-Shamanna R, Kantarjian
HM, Kratz CP, Li XQ, Lim MS, Loeb K, Loghavi
S, Marcogliese A, Meshinchi S, Michaels P,
Naresh KN, Natkunam Y, Nejati R, Ott G,
Padron E, Patel KP, Patkar N, Picarsic J,
Platzbecker U, Roberts |, Schuh A, Sewell W,
Siebert R, Tembhare P, Tyner J, Verstovsek S,
Wang W, Wood B, Xiao W, Yeung C and
Hochhaus A. The 5th edition of the World
Health Organization classification of haemato-
lymphoid tumours: myeloid and histiocytic/
dendritic neoplasms. Leukemia 2022; 36:
1703-1719.

Cho-Vega JH, Medeiros LJ, Prieto VG and Vega
F. Leukemia cutis. Am J Clin Pathol 2008; 129:
130-142.

Lee JI, Park HJ, Oh ST, Lee JY and Cho BK. A
case of leukemia cutis at the site of a prior
catheter insertion. Ann Dermatol 2009; 21:
193-6.

Agis H, Weltermann A, Fonatsch C, Haas O,
Mitterbauer G, Mdullauer L, Schreiber S, Sch-
warzinger |, Juretzka W, Valent P, Jager U, Lech-
ner K and Geissler K. A comparative study on
demographic, hematological, and cytogenetic
findings and prognosis in acute myeloid leuke-
mia with and without leukemia cutis. Ann He-
matol 2002; 81: 90-95.

Rao AG and Danturty I. Leukemia cutis. Indian
J Dermatol 2012; 57: 504.

Luskin MR, Huen AO, Brooks SA, Stewart C,
Watt CD, Morrissette JJ, Lieberman DB, Bagg
A, Rosenbach M and Perl AE. NPM1 mutation
is associated with leukemia cutis in acute my-
eloid leukemia with monocytic features. Hae-
matologica 2015; 100: e412-4.

Zweegman S, Vermeer MH, Bekkink MW, van
der Valk P, Nanayakkara P and Ossenkoppele
GJ. Leukaemia cutis: clinical features and
treatment strategies. Haematologica 2002;
87: ECR13.

Int J Clin Exp Pathol 2024;17(8):252-256



(11]

[12]

256

Leukemia cutis in a case of mixed phenotype acute leukemia

Osmola M, Gierej B, Ktosowicz A, Waszczuk-
Gajda A, Basak GW, Jedrzejczak WW, Jurc-
zyszyn A and Ziarkiewicz-Wréblewska B. Leu-
kaemia cutis for clinicians, a literature review.
Postepy Dermatol Alergol 2021; 38: 359-365.
Yook HJ, Son JH, Kim YH, Han JH, Lee JH, Park
YM, Chung NG, Kim HJ and Bang CH. Leukae-
mia cutis: clinical features and outcomes of
56 patients. Acta Derm Venereol 2022; 102:
adv00647.

(13]

George BS, Yohannan B, Gonzalez A and Rios
A. Mixed-phenotype acute leukemia: clinical
diagnosis and therapeutic strategies. Biomedi-
cines 2022; 10: 1974.

Int J Clin Exp Pathol 2024;17(8):252-256



