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Abstract

Anewborngirl had typical “blueberrymuffin” skin lesions,which showshistopathologic

features of monocytic leukemia cutis. The systemic leukemia was demonstrated after

one month of life. She was treated by chemotherapy, including induction and three

consolidation cures, according to the ELAM02 protocol, which led to complete remis-

sion. This case report with congenital form of AML5 cutaneous localization, preceding

systemic involvement, with a 5-year follow-up and positive outcome is remarkable.
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1 INTRODUCTION

Leukemia cutis (LC) is defined by cutaneous infiltration by leukemic

cells, which happens at least one month before acute leukemia. The

neonatal form of LC that occurs within 4 weeks of life is less frequent

than adult LC [1] and leads to neonatal leukemia with a poor progno-

sis, usually fatal. We report an exceptional case of complete remission

with a 5-year follow-up after aleukemic LC preceding acute myeloid

leukemia (AML), with the main objectives to describe epidemiologic,

clinical, biological, histological, molecular, and prognostic features of

aleukemic neonatal LC.

2 CASE REPORT

In 2018, a female newborn presented at birth with a few firm red-

violaceous papulo-nodular lesions in the face and trunk (Figure 1). Her

general status was excellent and other physical examinations were

strictly normal.
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Cutaneous biopsy on 3rd day of life showed dense dermal infiltrate

composed of monomorphous undifferentiated blast cells with nuclear

dust. These cells stained positively for CD15, CD68, CD4 (Figure 2),

CD43, HLA-DR, and negatively for myeloperoxidase. Immunopheno-

typing of skin biopsy revealed 90% of immature cells with monocytic

phenotype. Cutaneous lesions were interpreted as skin involvement

of the monocytic subtype of AML, and the diagnosis was confirmed

on the 30th day of life by molecular testing revealing KMT2A gene

rearrangement with translocation t(9;11)(p22;q23)/KMT2A::MLLT3.

At 16 days of life, all the laboratory tests, including complete blood

count, peripheral blood smear, coagulation parameters, and biochem-

istry revealed no abnormality, except cholestasis with gamma-glutamyl

transferase four times higher than normal values. HIV, HBV, HCV,

and HTLV1/2 serologies were negative, as well as multiplex respira-

tory polymerase chain reaction and blood cultures. Only Epstein-Barr

virus serology came back positive, following maternal immunization.

No excess blasts were observed on bone marrow aspirate smears,

and the cerebrospinal fluid examination did not show meningeal

invasion. All imaging exams (echocardiography, transfontanellar and
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F IGURE 1 Red-violaceous papulo-nodular lesions in the face and
the trunk. The lesions were firm on palpation, not pulsatile. Themost
voluminousmeasured 2 cm in diameter, in themiddle area of the scalp.

abdominopelvic ultrasound, fundus, and chest X-ray) were normal.

Given these overall results, the patient was released from hospi-

talization and bi-weekly follow-up with biological assessment was

recommended.

At 30 days of life, the pathology expressed at the hematological

level, revealing anemia at 93g/L andhyperleukocytosis at 45.4×109/L,

with 28% of blasts and 18% of monocytes on peripheral blood smear.

Blood immunophenotyping revealed 50% of monocytic cells, with 54%

of immature promonocytic or monoblastic forms. The patient was

urgently put under chemotherapy treatment, following the ELAM02

protocol, with doses adapted to age. At day28post-induction, the bone

marrowaspirate smear showed less than5%ofmonoblasts, concluding

in complete remission. Moreover, all the cutaneous lesions had disap-

peared. At 42 days post-induction, the monitoring of residual disease

showed a number of transcript copy number KMT2A::MLLT3 < 0.001.

The patient was definitively released from hospitalization after induc-

tion followed by three consolidation cures, each time showing com-

plete remission and negative minimal residual disease (Figure S1).

In 2023, 5 years post-treatment, the patient is still in remission,

with normal regular biological assessments, and presents excellent

psychomotor development.

3 DISCUSSION

Leukemia is the most common malignancy diagnosed in childhood,

but the congenital form represents less than 1% of the leukemia in

neonates [2] and is most commonly reported in infants with Down’s

syndrome. LC occurs in approximately 25%–30% of infants with

F IGURE 2 (A) Dense dermal infiltrate composed of undifferentiated blast cells with nuclear dust (HES x5). (B) Tumor cells have abundant pale
cytoplasm and reniformmonomorphous nuclei. Nucleoli are discrete. Nuclear dust is present. Blasts are CD15+ (C), CD68+ (D), and CD4+ (E)
(IHC x20). HES, hematoxylin-eosin saffron; IHC, immunohistochemistry.
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congenital leukemia [3], but congenital LC without other clinical signs

is extremely rare [4–7]. Our patient appeared as a “blueberry muffin

baby” with numerous red-violaceous nodules. Skin lesions were con-

sistent with congenital LC, but our patient did not show leukemic cells

in blood or bone marrow during the first month of life. These nod-

ules may be confused with other causes of “blueberry muffin baby”,

such as congenital infections, hemolytic disease, metastatic neuroblas-

toma, or malignant histiocytosis [8, 9]. In our patient, none of these

diagnoses was retained following the additional examinations carried

out confirming the probable diagnosis of AML with KMT2A gene rear-

rangement. Acute myelomonocytic and monocytic leukemia (AML4

and AML5 according to the French American British classification)

have the highest rate of associated LC, up to 50% [1].Moreover,KMT2A

gene rearrangement is most commonly involved in infant leukemia,

particularly in M4-M5 subtypes [10]. This abnormality at the site of

theKMT2A gene carries an intermediate prognosis, with patients often

refractory to treatment [11]. Few cases of congenital leukemia with

spontaneous remissionhavebeendescribed, butnoneof thesepatients

had KMT2A rearrangement at diagnosis [12, 13]. Histologic examina-

tion of skin lesions following cutaneous biopsy commonly shows a

dense diffuse dermal infiltrate of leukemic cells in the reticular der-

mis, that extend into the subcutis. Malignant myeloid cells have round

to oval monotonous nuclei, chromatin is evenly dispersed, and nucleoli

are multiple and inconspicuous. Cellular debris and mitoses are gen-

erally present. The cutaneous immunohistochemistry shows in AML5

subtype, a positive expression of CD43, CD68, CD33, CD4, CD15, and

CD56, andanegativeexpressionofCD123andCD3 [14].Mostof these

characteristics were found on the histologic examination of cutaneous

biopsy in our patient. LC precedes systemic leukemia development by

five weeks to sixteen months according to the cases described in the

literature [4]. The leukemia in our patient has been expressed at the

biological level at 30 days of life. It remains unclear why some patients

progress to spontaneous remission – rarely been reported [12, 13,

15] and others to systemic disease. Although some cases of remission

without treatment have been described, a number of such patients

presented relapses after several years [4]. Thus, the induction of treat-

ment in this pathology remains controversial, and a close follow-up is

mandatory. The case of our patient demonstrates that the chemother-

apy protocol implemented showed a real effect, with proof of complete

remission and undetectable residual disease.

4 CONCLUSION

LC is common in the AML5 subtype, but its neonatal form has been

very rarely described. Neonatal LC without other clinical signs has

been reported in a few patients. Even with knowledge of differen-

tial diagnoses of skin lesions, cutaneous biopsy, and molecular testing

are essential to make a final diagnosis and initiate appropriate treat-

ment. This case report with the congenital form of AML5 cutaneous

localization, preceding systemic involvement, with a 5-year follow-up

and positive outcome is remarkable and highlights the importance of

the transdisciplinary cooperation between biologists, pathologists, and

clinicians.
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