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Salvage chemotherapy for the treatment of Leukemia cutis in a
patient with acutemonocytic leukemia

Mehrdad Payandeh1, Afshin Karami2, Noorodin Karami3,∗, Soode Enayati4, Mehrnoush Aeinfar1

ABSTRACT
Leukemia cutis (LC) is a rare disorder that is distinguished by the infiltration of leukemic cells into
the skin. This can be a manifestation of relapse of the previously treated leukemia. We report a
case of a 70-year-old woman with acute monocytic leukemia (AMOL), whose disease relapsed and
developed into LC after a successful induction therapy. Salvage chemotherapy has been applied
successfully to prevent the development of LC in the patient's skin.
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INTRODUCTION
Leukemia cutis (LC) is known as a general term for
skin lesions caused by leukemia 1. In general, this dis-
order has an incidence of 2.9% -3.7% in patients with
acute myeloid leukemia (AML) 2,3. Therefore, AML is
the second most common leukemia associated with
leukemia cutis 4. Due to a wide range of skin lesions
in leukemia cutis, its diagnosis is undistinguishable
from other skin disorders. In these cases, immuno-
histochemistry (IHC) stains can be helpful in the di-
agnosis of this disease 5. Since leukemia cutis may be
a sign of a systemic disorder that occurs before, af-
ter, or concurrently with the beginning of AML, treat-
ments should focus on the eradication of systemic
leukemia 6. This paper reports a case of leukemia
cutis, which occurred after the diagnosis of AML.

CASE PRESENTATION
In February 2018, a 70-year-old woman was referred
to the Clinic of Hematology and Oncology of Ker-
manshah with pain, fatigue, night sweats and loss
of appetite. The laboratory tests showed a marked
leukopenia (1.8 x 109/L), anemia (10.1 g/dL) and
thrombocytopenia (145 x 109/L), and a blood film
showed 15% of circulating blast cells (Figure 1).
The examination of the bone marrow aspiration
(BMA) and bone marrow biopsy (BMB) revealed a
hypocellular bone marrow along with a high percent-
age of blast cells (>30% of monoblast cells). These
cells were positive for CD33, CD45, CD68, and lyso-
somes. According to FAB (French-American-British)
classifications, these results were compatible with
AML-M5 and treatmentwas started immediatelywith
azacytidine-based regimens such as CAG (cytarabine,

aclarubicin, and G-CSF). After three cycles, the full
blood count (FBC) was as follows:
WBC: 3 x 109/L, Hb: 11 g/dL and Plt: 275 x 109/L.
The results demonstrated a relatively good response
to treatment. Four months following the initiation of
chemotherapy, the patient referred to the dermatol-
ogists with a 2-week history of multiple skin lesions
such as erythematous and papulonodular rashes on
face and neck (Figure 2).
Physical and laboratory examinations revealed gum
hypertrophy along with severe leukopenia and raised
lactate dehydrogenase levels. Hence, the skin biopsy
was performed from suspicious skin lesions on the
face, which showed an extensive leukemic cell in-
filtration into the dermis and the subcutaneous tis-
sues. The results indicated the clear signs of relapsed
acutemonocytic leukemia LC.Thepatient was treated
with a course of FLAG chemotherapy (fludarabine 30
mg/m2, Ara-C 1 g/m2 for five days, and granulocyte-
colony stimulating factors from day six until neu-
trophil recovery). The patient’s leukemia cutis lesions
were resolved within two weeks after the initiation of
FLAG chemotherapy, and the patient is a now under
follow-up (Figure 3).

DISCUSSION
One of the well-known manifestations of ex-
tramedullary AML is leukemia cutis that occurs due
to the infiltration of malignant neoplastic leukocytes
originated from the bone marrow into different skin
layers such as dermis, epidermis, and subcutis 7. In
patients with LC, clinical symptoms are variable
which include macules, papules, neoformation with
the nodular aspect, ulcers and plaques 8–10. According
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Figure 1: Blood film showingmarkedly elevatedmonoblasts and promonocytes.

Figure 2: Multiple scattered erythematous and papulonodular rash on face and neck.
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Figure 3: Clinical remission of skin lesions after the salvage therapy with FLAG regimens.

to the literature, the most common lesions are macula
and neoformation with nodular character 10. The
differential diagnosis of LC to other cutaneous
lymphomas (i.e., mycosis fungoides and Sézary
syndrome) is based on symptoms such as erythe-
matous or violaceous plaques, papules or nodules,
which occur most frequently on face, chest or limbs,
whereas, the typical clinical manifestations of myco-
sis fungoides and Sézary syndrome are respectively
hypopigmented lesions and erythroderma 11.
LC is more common in AML- than CML patients.
Its prevalence in these patients is around 10 -
15% 12. Chromosomal abnormalities (especially tri-
somy chromosome 8) are also associatedwith the pro-
gression of LC in patients with AML 2. Due to the lack
of a specific treatment and poor prognosis of LC, the
typical leukemia treatments are generally used to im-
prove skin lesions 13. Based on the bone marrow sta-
tus, the treatment can be varied in different patients.
For examples, in patients not involved in bone mar-
row, an intensive AML chemotherapy is used when
there is no bone marrow involvement, but LC shows
resistance to the treatment, the approach is to use the
total skin electron beam (TSEB) therapy to ensure
the maximal control of the disease. If the bone mar-
row status indicates AML, then, hematopoietic stem

cell transplantation (HSCT) is an excellent therapeu-
tic approach 14. However, using HSCT for older pa-
tients can result in severe inhibition of hematopoiesis.
Therefore, in these patients, 5-azacytidine (5-Aza),
a maintenance therapy, is a useful treatment option.
5-Aza, which is a hypomethylating agent, can regu-
late gene expression by suppressing DNA methyla-
tion 15. Cytarabine and fludarabine are two signifi-
cant components of the chemotherapy regimens used
in the treatment of leukemia and lymphoma. These
chemotherapeutic agents prevent DNA synthesis by
binding to cytosine bases and ribonucleotide reduc-
tase/ DNA polymerase 16,17.
Katagiri and colleagues reported a woman with MS
(myeloid sarcoma) and LC associatedmyelodysplastic
syndrome. For the patient was prescribed 5-Aza fol-
lowing the induction therapy with daunorubicin and
cytarabine. Consequently, LC vanished after these
treatments 15. Similarly, in 2017, Kara and colleagues
used azacitidine therapy for a case of LC with AML-
M4, but after the refractory to the therapy and the
development of cutaneous, salvage therapy with cy-
tarabine was proposed 18. Therefore, in patients with
relapsed and refractory AML, salvage chemother-
apy regimens should be utilized. These regimes are
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as follows: EMA-86 (Mitoxantrone, Cytarabine, and
Etoposide), FLAD (Fludarabine, Cytarabine and Li-
posomal daunorubicin), FLAM (Flavopiridol, Cy-
tarabine and Mitoxantrone) and FLAG (fludarabine,
cytarabine and granulocyte-colony stimulating fac-
tor) 19. Our case was unique for the following reasons:
- Patient has acute myeloid leukemia (AML-M5)
- Cutaneous
- Complete remission of LC after salvage therapy
Our case accentuates the importance of clinical di-
agnosis and suggests considering LC patients as re-
fractory leukemia for the use of salvage chemotherapy
regimens.

CONCLUSION
Due to the absence of standard guidelines for the
management of treatment, LC has a poor prognosis.
In this study, the choice of appropriate treatments and
the continuous follow-up have led to an improvement
in leukemia cutis lesions.

ABBREVIATIONS
AML: acute myeloid leukemia
AMOL: acute monocytic leukemia
BMA: bone marrow aspiration
BMB: bone marrow biopsy
CAG: cytarabine, aclarubicin, and G-CSF
FAB: French-American-British
FLAG: fludarabine, cytarabine, and G-CSF
HSCT: Hematopoietic stem cell transplantation
LC: Leukemia cutis
MS: myeloid sarcoma
TSEB: total skin electron beam
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