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Transient Abnormal Myelopoiesis in Neonates

Abstract

Transient Abnormal Myelopoiesis (TAM) is a clonal pre-leukaemic neonatal syndrome. It is a pathological entity in patients 
with trisomy 21 that may go unrecognised, especially in its asymptomatic form. TAM is characterised by a clinico-biological 
presentation underpinned by specific genetic abnormalities that require appropriate management. We report the case of a new-
born presenting with TAM at the paediatric oncology unit in Dakar, Senegal. The newborn was male, born to a 34-year-old 
mother in a well-monitored pregnancy, at term at 41 weeks’ gestation with a birth weight of 3640g. There was no consanguinity 
between the parents. Morphological examination of the newborn showed signs characteristic of the trisomy 21 phenotype. The 
haemogram at 3 days of age showed hyperleukocytosis with 147120 elements/mm3, normocytic normochromic anaemia with 
an hemoglobin level of 10g/dl, a platelet level of 345,000 elements/mm3 and a reticulocyte level of 96950 elements/mm3. The 
blood smear showed 84% blasts. The myelogram showed a type IV bone marrow characterised by the presence of medium-
sized cells, often agranular, sometimes with fine granulations in cytoplasmic extensions. MPO was negative. The cytological 
picture was consistent with AML0. Immunophenotyping revealed a blastic population representing 22%, positive for CD33, 
CD34, CD117 and HLA-DR. The immunophenotypic profile was suggestive of AML with minimal maturation. The diagnosis 
of transient abnormal myelopoiesis was accepted. Management consisted of close monitoring, which returned to normal after 
one month. TAM requires diagnosis and appropriate management due to its potential complications, which can be fatal.
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Introduction
Myeloproliferative syndromes are a distinct disease entity 
when they occur in children with Down syndrome. These chil-
dren have a unique predisposition to develop Acute Myeloid 
Leukaemia (AML) and a clonal neonatal pre-leukaemia syn-
drome known as Transient Abnormal Myelopoiesis (TAM). 
The latter may precede the onset of acute leukaemia or go into 
spontaneous remission. It is characterised by a natural history 
and a clinical and biological presentation underpinned by spe-
cific genetic abnormalities that require appropriate manage-
ment. This disease is rare and poorly understood and often goes 
unrecognised, particularly in resource-limited countries where 
investigations may be compromised.  We report the case of a 
neonate presenting with TAM at the paediatric oncology unit 
in Dakar, Senegal.

Case Presentation
Clinical features
This was a male newborn, born to a 34-year-old mother in a 
well-monitored pregnancy, at 41 weeks and 1 day of amenor-
rhoea, with a birth weight of 3,640g. There was no consanguin-
ity between the parents. On clinical examination, the newborn 
had a head circumference of 34 cm and a height of 53 cm. 
There was a left parasternal holosystolic murmur radiating in 
the shape of a wheel radius and hepatomegaly with a regular 
surface. Morphological examination revealed features charac-
teristic of the trisomy 21 phenotype, including a flat occiput, a 
short, broad neck, hypertelorism, upward and outward slanting 
palpebral fissures, epicanthus, and a flat nasal bridge. He had a 
protruding tongue, clinodactyly of the fifth finger, stocky hands 
with short, hyperlaxed fingers, a single transverse palmar fold, 
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Table 1: Changes in haemogram parameters between D2 and D157 of life.

short, wide feet with a marked space between the hallux and 
the second toe, and axial and peripheral hypotonia. Karyotyp-
ing was not performed due to lack of funds. Doppler echo-
cardiography revealed congenital heart disease with complete 
atrioventricular canal. 

Laboratory findings
The blood count at 3 days of age showed hyperleukocytosis 
at 147120 elements/mm3, normocytic normochromic anaemia 
with haemoglobin (Hb) at 10 g/dl, platelets at 345,000 ele-
ments/mm3 and reticulocytes at 96950 elements/mm3 (Table 
I). The blood smear showed 84% blasts (Figure 1). Blood cul-
tures and a white blood cell count were negative. The myelo-
gram showed a rich type IV marrow without megakaryocytes, 
characterised by the presence of a majority of medium to large 
cells, often agranular, with a small proportion of cells contain-
ing fine granulations in cytoplasmic extensions (Figure 2). 
The other cell lines were mildly dysmorphic. Myeloperoxidase 
(MPO) staining was negative, leading to the conclusion that 
the cytology was consistent with AML0. Peripheral blood im-
munophenotyping showed the presence of a blast population 
representing 22% of the cells, with the following markers posi-
tive CD33, CD34, CD117 and HLA-DR. CD13, CD11b and 
CD16 were weakly positive. The monocyte markers CD14 and 
CD64 were negative. The immunophenotypic appearance was 
suggestive of AML with minimal maturation. A diagnosis of 
transient abnormal myelopoiesis was made. 

Monitoring and follow-up
Management consisted of close monitoring of blood counts. 
The clinical course was characterised by regression of hepa-
tomegaly. The white blood cell count returned to normal after 
one month (Table). 

Discussion
Transient Abnormal Myelopoiesis (TAM) or Transient My-

Age WBC  
(103/ μL)

Neutrophils  
(103/ μL)

Hb  
(g/ dL)

MCV 
(fL.)

MCHC 
(pg)

Blasts 
(%)

Platlets 
(103/ μL)

D2 169.43 7.60 11.9 91 42.4 51 768.00
D4 147.12 8.83 10.0 111 36 84 345.00
D15 44.83 8.59 9.9 100 33.8 30 251.00
D22 30.64 6.35 7.9 96.6 33.3 0 153.00
D29 7.79 1.71 8.2 88.4 29.8 0 103.00
D157 8.42 2.78 11.6 79.1 26.1 0 218.00

WBC: White blood cells, Hb: Hemoglobin, MCV: Mean corpuscular volume, 
MCHC: Mean corpuscular haemoglobin content

Figure 1: Small blasts in peripheral blood with a nucleus of 
fine multiple nucleoli chromatin and sparse basophilic and 

agranular cytoplasm, sometimes with processes.
eloproliferative Disorder (TMD) is a pre-leukaemic syndrome 
that occurs in neonates or infants under 3 months of age and is 
characterised by the coexistence of trisomy 21 and a mutation 
in the GATA 1 gene [1]. 

Approximately 10% of newborns with trisomy 21 have TAM, 
with symptomatic forms allowing diagnosis, but also asymp-
tomatic forms characterised by low levels of circulating blasts 
and identical genetic alterations [2]. The pathogenesis of this 
disease is still poorly understood, but is thought to be due to 
defects in fetal hepatic haematopoiesis caused by trisomy 21, 
in addition to acquired mutations in the GATA1 gene. GATA1 
regulates the normal differentiation of megakaryocytes, ery-
throids, mast cells and eosinophils. The main mutations are lo-
cated in exons 2 and 3.1 of the gene, resulting in the expression 
of a truncated GATA1s protein, which is found in all cases of 
TAM [3]. 

Figure 2: Small to medium-sized blasts:  nucleus with fine chromatin and multiple nucleo-
li, a very basophilic and agranular cytoplasm with a very high nucleocytoplasmic ratio.
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TAM can occur in a patient with a T21 phenotype, as the case 
in our observation, but also in a child with a normal phenotype 
with genetic mosaicism for T21 in the bone marrow [4].  
The circumstances in which it is discovered are most often in-
cidental or systematic during a polymalformative work-up. 

Clinical manifestations vary from silent presentation with inci-
dental diagnosis of haemogram and blood smear abnormalities 
to life-threatening complications. The diagnosis may be made 
during the clonal proliferation phase, at the time of complica-
tions, or during the spontaneous resolution phase. Therefore, 
it is important to systematically evaluate the haemogram and 
blood smear of every newborn with T21 [5]. 

Clinically, hepatomegaly and jaundice are the most common 
signs. Splenomegaly, skin lesions, pleurisy and pericarditis 
have also been described. Prolonged jaundice should raise sus-
picion of post-TAM hepatic fibrosis, which may be fatal [2].

Physical signs can be used to classify patients into different 
groups at risk of death. Three groups were identified. Patients 
without hepatomegaly or life-threatening complications were 
considered to be at low risk, with an overall survival rate of 
over 90%. Our patient with hepatomegaly alone was at inter-
mediate risk. Patients with hepatomegaly and major complica-
tions were in the high-risk group [3]. Biologically, the main 
haematological abnormalities were hyperleukocytosis and 
high peripheral blasts, generally greater than 10%. Hyperleu-
kocytosis is found in almost 50% of cases at the expense of 
neutrophils, myelocytes, monocytes and basophils [6-8]. 

Our patient presented with a severe hyperleukocytosis, which 
was detected with a significant peripheral blast count. There 
was also significant thrombocytosis. Variable platelet counts 
have been described in the literature. Abnormalities of fetal 
haematopoiesis in T21 include an increase in the number of 
megakaryocytic-erythroid precursors in the fetal liver and dys-
megakaryopoiesis [9,10]. 
Anaemia is not common, but lower haemoglobin levels have 
been reported in newborns with TAM compared with new-
borns with T21 without TAM [7,8]. Blood cell abnormalities 
have been described in 20-25% of cases [4].

Megakaryoblastic blasts with basophilic cytoplasm, as in our 
patient, have been described in cases of TAM.  Chopra et al. 
described agranular circulating megakaryoblasts.  These differ-
ent cytological characteristics were also found in our patient, 
although a wide variability in the morphology of the blasts was 
noted [6]. Similarly, immunophenotyping of the blasts shows 
variable profiles. They can show co-expression of stem cell 
markers (CD34 and CD117), myeloid markers (CD33/CD13), 
platelet glycoproteins (CD36, CD42, CD61) as well as CD56 
and CD7 markers [11,12].

There is no consensus on the level of peripheral blasts required 
to diagnose TAM without identification of the GATA1 muta-
tion [2]. Blast cells are found in the blood smear of the majority 
of patients with T21 and represent almost 15% of circulating 
leukocytes in neonates without the GATA1 mutation. Defini-
tive diagnosis is based on the presence of more than 10% blasts 
associated with the presence of the GATA1 mutation [6].
This poses a challenge for the diagnosis of TAM, especially in 
resource-limited countries where genetic testing is difficult to 
access. 

In our patient, the hepatomegaly resolved and haematological 
parameters returned to normal within the timescales described 
in the literature.  Spontaneous resolution is generally observed. 
Consequently, therapeutic management consists of a “wait and 
see” approach with close monitoring, as was the case in our 
patient. Medical treatment is only initiated in the event of ma-
jor complications: hydrops, organ failure, disseminated intra-
vascular coagulation, cholestasis [13]. This is a short course 
of cytarabine-based chemotherapy aimed at reducing the leu-
kaemic burden to allow resolution of symptoms. Depending 
on the study, the doses used vary between 0.4 and 1.5 mg/kg, 
administered intravenously or subcutaneously for 4 to 12 days.  

A reduction in complications and mortality has been reported 
with these protocols [8,14]. The majority of cases progress to 
spontaneous remission within 3 months of diagnosis. This is 
defined as complete resolution of symptoms, normalisation of 
haematological parameters and complete and permanent remis-
sion of the GATA1 mutation [2]. In 10-30% of cases, Transfor-
mation Disease (TD) progresses to Acute Myeloid Leukaemia 
(AML) within 5 years of diagnosis, with persistence of hae-
matological abnormalities and acquisition of new oncogenic 
mutations. The median age of transformation was 16 months. 
Cytarabine treatment does not reduce the risk of progression to 
AML, for which the factors predicting transformation have not 
yet been elucidated [15,16].

Conclusion
TAM, especially in its asymptomatic form, is a pathological 
entity that may go unnoticed in patients with trisomy 21. It 
requires diagnosis and appropriate management because of the 
possible complications, which can be fatal. Systematic clinical 
and haematological surveillance of all newborns with trisomy 
21 is essential to detect TAM and to diagnose any resulting 
AML at an early stage.
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