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Congenital leukemia is an exceptionally rare condition that 
typically presents within the �rst few weeks of life.1 Leukemia 
cutis, a cutaneous in�ltration by leukemic cells, is an unusual 

manifestation of congenital leukemia observed in only 25% to 30% of 
a�ected infants.2 Leukemia cutis may present with a "blueberry mu�n 
rash," characterized by widespread, blue-red or violaceous macules and 
papulonodules.3 This eruption is typically associated with congenital 
TORCH (ie, toxoplasmosis, other, rubella, cytomegalovirus, and herpes 
simplex virus [HSV]) infections rather than malignancy. Thus, early 
diagnosis of leukemia may be challenging.3 Herein, we report the case of 
a female newborn who initially presented with an extensive, transient 
violaceous cutaneous eruption suggestive of a blueberry mu�n rash 
that was ultimately diagnosed as congenital leukemia cutis, along with 
her clinical evaluation, treatment, and clinical course. We also review 
previously reported cases of blueberry mu�n rash exclusively linked to 
neonatal or congenital leukemia. 

CASE REPORT
A newborn girl, born at 38 weeks, 1 day gestation via repeat cesarean 

delivery, presented at day-of-life 0 with multiple blue to purple macules, 
patches, and indurated papulonodules and plaques on the trunk and 
extremities (Figures 1A and 1B), resulting in a "blueberry mu�n" 
appearance. On initial evaluation by dermatology, the patient appeared 
well with normal vital signs for her age and no other signs of systemic 
disease. No visible signs of respiratory distress or hemodynamic instability 

were noted on physical exam. Apgar score, birth weight and height, and 
head circumference were all within normal limits. Additionally, infectious 
studies were negative for cytomegalovirus, toxoplasmosis, syphilis, HSV-2, 
and the patient showed positive HSV-1 and rubella immunoglobulin G 
(IgG) titers.

A punch biopsy taken from a plaque on the patient's back revealed 
an extensive dermal mononuclear in�ltrate (Figure 1C). The cells were 
CD33 and CD68 positive, with a subset positive for myeloperoxidase 
(MPO) suggestive of acute myeloid leukemia (AML) with monocytic 
di�erentiation. 

Further diagnostic workup, including bone marrow aspirates, revealed 
hypercellular marrow with maturing trilineage hematopoiesis, myeloid 
megakaryocytic hyperplasia, and an abnormal immature monocyte 
population consistent with AML. Interestingly, within 24 hours of the 
initial clinical presentation, the patient's rash spontaneously resolved. The 
patient was treated with an intensi�ed �udarabine, high-dose cytarabine, 
granulocyte colony-stimulating factor, idarubicin chemotherapy regimen 
with gemtuzumab ozogamicin (FLAG/Ida + GO) regimen and achieved 
complete remission. She continues to do well and shows no signs of active 
disease. A multidisciplinary team will provide ongoing monitoring for 
disease recurrence.

DISCUSSION
The term "blueberry mu�n baby" was �rst used during the 

American rubella epidemic in the 1960s to characterize the distinctive 
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FIGURE 1. Clinical photographs depicting multiple blue to purple macules, patches, and edematous dermal plaques and papulonodules taken on day-of-life 0. (A) Images include the 
anterior trunk, (B) posterior trunk, (C) and hematoxylin and eosin-stained specimen from skin lesion showing dermal leukemic in�ltrations.

TABLE 1. Reported cases of "blueberry mu�n rash" in neonatal or congenital leukemia

REFERENCE 

(YEAR)
AGE SEX DIAGNOSIS PRESENTATION LOCATION

TRANSIENT 

(Y/N)
HISTOLOGY CLINICAL COURSE

Zhang and Lin10 Newborn M ALL

Midface nodule 
and multiple 
�rm violaceous 
papulonodules

Face, trunk, and 
limbs

N
Dense dermal massive 
monocytic in�ltrate with 
atypical lymphocytes

Skin lesions presented several 
days after birth. No information 
on treatment or disease 
progression available. 

Lo Presti et al11 Newborn F AML
Multiple �rm 
red-violaceous 
papulonodular lesions

Face and trunk N

Dense dermal in�ltrate 
of blast cells; CD15+, 
CD68+, CD4+, and MPO–; 
90% immature cells with 
monocytic phenotype

Skin lesions present at birth and 
persisted until chemotherapy 
was initiated. At postinduction 
Day 28, all cutaneous lesions had 
disappeared. Patient achieved 
complete remission.

Teixeira et al12 Newborn M AML
Widespread purple 
nonblanchable 
nodules

Face, trunk, 
abdomen, and 
limbs

N

Dermal in�ltrate of blast 
cells; peripheral blood 
smear showed immature 
granulocytes

Skin lesions present at birth. 
Chemotherapy was started at 
�ve months. Patient achieved 
complete remission.

Kaleta et al13 Newborn M AML
Widespread purple 
papules and nodules

Face, scalp, trunk, 
and limbs

Y

Dense dermal in�ltrate of 
blast cells; CD15+, CD31+, 
CD34+, CD56+ CD68+, 
CD71+, and MPO+

Skin lesions present at birth and 
regressed in the following days. 
Remission was achieved. Relapsed 
6 months later. The disease 
progressed and the patient died.

Schlegal et al14 3 days M ALL
Multiple violaceous 
macules and papules

Face, upper back, 
and right shoulder

Y

Dermal lymphoblastic 
in�ltrate; PAX5+ and weak 
nuclear Tdt expression by 
lymphoblasts

Skin lesions present at birth but 
spontaneously regressed over 
the next several days. Lesions 
reappeared on day 13. Patient 
achieved full remission.

+: positive; −: negative; AL: aleukemic leukemia; ALL: acute lymphoblastic leukemia; AMKL: acute megakaryoblastic leukemia; AML: acute myeloid leukemia; 
CD: clusters of di�erentiation; F: female; LCA: leukocyte common antigen; M: male; MPO: myeloperoxidase; PAX: paired box; Tdt: terminal deoxynucleotidyl transferase
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TABLE 1, CONTINUED.  Reported cases of "blueberry mu�n rash" in neonatal or congenital leukemia 

REFERENCE

(YEAR)
AGE SEX DIAGNOSIS PRESENTATION LOCATION

TRANSIENT 

(Y/N)
HISTOLOGY CLINICAL COURSE

Debord et al15 Newborn M AML
Multiple nodular 
purple cutaneous 
lesions

Face, back, and 
legs

N

Bone marrow aspiration 
revealed 6% myeloid blasts, 
17% promonocytes, and 36% 
monocytes; MPO+, CD4+, 
CD14+, CD15+, CD33+, 
CD36+, CD65+, CD34–,  
and CD117–

Skin lesions present at birth. 
Treated with chemotherapy. 
Patient achieved full remission.

Darby et al16 3 weeks M AML

Scattered, 
ecchymotic, purpuric, 
dark purple macules 
and papules

Scalp, forehead, 
trunk, abdomen, 
and inguinal 
region

N

Dermal in�ltrate of blast 
cells; MPO+, CD43+, CD68+; 
Tdt–, CD1a–, CD3–, CD5–, 
CD99–, and PAX 5–

Skin lesions appeared at 2 weeks 
of life and continued to spread 
over the next week. Treated with 
chemotherapy. Patient achieved 
complete remission.

Tsujimoto 
et al17 1 day M AMKL

Widespread dusky red 
papules and nodules 
with ecchymoses

Scalp and distal 
extremities

Y

Di�use in�ltration of 
mononuclear cells with large 
oval nuclei; CD43+, CD42b+, 
CD30+, CD1a–, CD68–, 
CD34–, CD56–, CD99–,  
and S100–

Skin lesions appeared at birth 
and gradually disappeared within 
a month before chemotherapy 
treatment. Chemotherapy was 
initiated and patient achieved full 
remission.  

Eberst et al18 Newborn M AL
Multiple di�use 
purplish skin nodules

Face and legs N

Dense dermal in�ltrate of 
mononuclear cells; MPO+, 
CD4+, CD15+, CD68+; 
CD117– and CD1a–

Skin lesions appeared at birth 
and persisted. Clinical course was 
spontaneously favorable despite 
no speci�c therapy. Patient was 
asymptomatic after one year of 
follow-up.

Hsiao et al19 2.5 months F AML

Multiple di�use 
bluish-purpuric 
macules and 
subcutaneous nodules

Chest, abdomen, 
and back

Y

Di�use in�ltrates in dermis 
and super�cial subcutis; 
MPO+, CD43+, and KP1+; 
CD117–, Tdt–, tryptase–, 
neuron-speci�c enolase–, 
and synaptophysin–

Patient presented with a 7-day 
course of skin lesions. The skin 
nodules regressed spontaneously 
without chemotherapy. A 
diagnosis of AML was made; 
however, the patient went 
under spontaneous remission. 
Two months later, relapse 
occurred with no cutaneous 
nodules present. Four courses of 
chemotherapy were administered. 
Patient died at 16 months.

Dongen et al20 Newborn F AML
"Blueberry-mu�n 
spots"

Unspeci�ed N

Peripheral blood smear 
showed leukoerythroblastosis 
with monoclonal expression 
of CD71a and CD235a

Skin lesions present at birth. 
Treated with chemotherapy. 
Patient achieved complete 
remission.

Choi et al2 Newborn M AML

Di�use dusky red 
papules and nodules 
and purpuric macules 
and ecchymoses

Face, scalp, neck, 
upper chest, and 
arms

N

Dense, di�use, and atypical 
dermal in�ltration of 
leukemic cells; LCA+, CD3-, 
CD20–, CD34–, CD45–,  
and CD68–

Skin lesions present at birth. 
Patient was treated conservatively 
without chemotherapy due to 
parental refusal and died 28 days 
after birth.

Torello et al21 40 days F AL
Multiple violaceous 
macules and papules

Face, trunk, 
thighs, and limbs

N

Dense dermal in�ltrate of 
monomorphous cells; MPO+ 
and CD45+; S100–, CD1a–, 
and CD34–

Skin lesions appeared during the 
second week of life and persisted. 
Patient died at 7 months.

+: positive; −: negative; AL: aleukemic leukemia; ALL: acute lymphoblastic leukemia; AMKL: acute megakaryoblastic leukemia; AML: acute myeloid leukemia; 
CD: clusters of di�erentiation; F: female; LCA: leukocyte common antigen; M: male; MPO: myeloperoxidase; PAX: paired box; Tdt: terminal deoxynucleotidyl transferase
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cutaneous manifestations of congenital 
rubella infections.3 The skin lesions result from 
extramedullary hematopoiesis, a process in 
which blood cells are produced outside of the 
bone marrow, and are typically triggered by 
congenital TORCH infections, hematologic 
dyscrasias (eg, hereditary spherocytosis, 
hemolytic disease of the newborn, twin-to-
twin transfusion syndrome), or neoplasms 
(mastocytosis, histiocytosis, neuroblastoma, 
rhabdomyosarcoma, leukemia).3 Rarely, 
blueberry mu�n rash has been associated 
with Langerhans cell histiocytosis and juvenile 
xanthogranuloma.4,5

We present a case of AML presenting as a 
transient blueberry mu�n rash in a female 
newborn. Leukemia is the most commonly 
diagnosed malignancy in childhood and is 
most commonly reported in infants with Down 
syndrome.6,7 However, congenital leukemia is 
extremely rare, accounting for less than 1% of 
all reported cases of pediatric leukemia.8 The 
typical clinical presentation of AML in neonates 
includes anemia, bleeding, febrile neutropenia, 
lethargy, leukocytosis, central nervous system 
involvement, and hepatosplenomegaly.9 
Additionally, leukemia cutis is a rare 
manifestation of congenital leukemia that can 
often mimic other conditions such as congenital 
TORCH infections.9 A blueberry mu�n rash is an 
exceptionally unusual presentation of AML in 
neonates and can be easily mistaken for  
other pathologies.  

A literature search identi�ed only 13 
previously published cases of blueberry mu�n 
rash exclusively linked to congenital leukemia 
in the past 20 years, a summary of which is 
included in Table 1. Lesion characteristics 
were similar across all cases, with widespread 
violaceous macules, papules, and nodules 
present at birth being the most common 
presentation. Additionally, most cases reported 
similar locations of the rash with facial, truncal, 
and abdominal involvement being the most 
prevalent, similar to our patient. On histology, 
the most common �nding was a dense dermal 
in�ltrate of leukemic cells, similar to our patient. 

In four of the 13 previously reported cases, 
the skin lesions appeared at birth and persisted 
until the patient was treated. In these cases, all 
patients achieved full remission and are doing 
well with no residual skin lesions. Four other 
cases reported a transient cutaneous eruption 
with varying presentations.13,14,17,19 Interestingly, 

the eruption in one infant appeared paroxysmal, 
spontaneously regressing and reappearing 
before treatment was initiated.17 Of these four 
transient cases, only two patients achieved 
full remission and remain in good health; the 
other two experienced relapse and ultimately 
succumbed to their disease. Our patient 
presented with a transient rash similar to these 
cases and was treated accordingly with a FLAG/
Ida + GO chemotherapy regimen. Although our 
patient achieved full remission, close follow-
up with a multidisciplinary team is critical to 
monitor for any signs of relapse to ensure she 
remains disease-free. 

To our knowledge, this is only the �fth 
documented report of a transient blueberry 
mu�n rash in a newborn diagnosed with AML. 
Given its rarity, it is critical for providers to 
recognize that while a blueberry mu�n rash 
is most commonly associated with congenital 
infections, it may be an early manifestation of 
serious hematologic malignancies. The transient 
nature of the rash, as shown in this case, 
presents an additional diagnostic challenge. 
Its spontaneous resolution may lead to a false 
sense of reassurance or a missed diagnosis, 
potentially delaying workup and treatment. 
Increased awareness among providers about the 
potentially deceptive course of leukemia cutis is 
crucial to avoid missing or underestimating the 
signi�cance of a blueberry mu�n rash  
in neonates.
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