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Abstract

Transient myeloproliferative disorder (TMD) is a condition seen al-
most exclusively in newborns with Down syndrome (DS). It can have 
a spectrum of clinical presentation ranging from being asymptomatic 
with incidental detection to a stormy course and fatal outcome. We 
describe three cases of TMD having different clinical presentation, 
course, complications and outcome. All but one had Down’s pheno-
type; one of them had a severe disease with tumor lysis syndrome 
and died of liver failure, while the other one had pericardial effusion 
and cardiac failure but survived. The third patient had a very benign 
course of illness requiring only supportive care. Newborns with DS 
should be screened for TMD by a complete blood count during their 
first month of life, irrespective of symptoms. With increasing knowl-
edge about the natural history and management guidelines, the prog-
nosis of this rare and unique entity has improved in recent years.
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Introduction

Transient myeloproliferative disorder (TMD) or transient ab-
normal myelopoiesis (TAM) is described almost exclusively in 
newborns with Down syndrome (DS). About 4-10% of new-
borns with DS develop TMD [1]. Majority of such children 
have a milder clinical course, requiring only supportive meas-

ures; there is gradual decrease in blasts followed by spontane-
ous remission within the first 3 months in almost 80% of cases. 
However, they remain at a high risk of developing non-tran-
sient acute megakaryoblastic leukemia (AMKL), occurring 
in around 20-30% of all cases. In a minority of cases, TMD 
presents with an aggressive course and fatal outcome [2]. Very 
rarely, TMD has also been described in newborn without DS, 
although, almost always in association with trisomy 21 and/or 
GATA1 mutation [3].

Here we describe three cases of TAM having different 
clinical presentations, illustrating the widely variable spectrum 
of this clinical entity.

Case Reports

Case 1

A male baby was born by normal vaginal delivery (NVD) to 
a 35-year-old primigravida, at 37 weeks of gestation with a 
birth weight of 2.7 kg. Antenatal and perinatal periods were 
uneventful. He had Down’s phenotype (mongoloid slant of 
eyes, flat facial features, flat occiput, clinodactyly and ante-
natally diagnosed atrio-ventricular septal defect (AVSD)) with 
hepatosplenomegaly. At 48 h of life, baby developed deceas-
ing urine output with deranged renal function test (RFT) (urea 
103 mg/dL and creatinine 2.8 mg/dL); serum biochemistry re-
vealed calcium-phosphate product of 81 with very high uric 
acid (14 mg/dL) but serum electrolytes were normal. Total leu-
cocyte count (TLC) was 158,000/mm3, with peripheral smear 
showing 18% blasts; flow cytometry further confirmed that 
the blasts were of myeloid origin (CD34+, CD 45+, CD11b+, 
CD56+, CD33+, CD38+, CD117+, HLA-DR+, CD9+, CD13-, 
CD61-, CD19-, CD10-, CD14-, CD64-, CD15-, CD2-, CD65-, 
CD3-, CD79a-, and CMPO-). Baby was diagnosed with tumor 
lysis syndrome (TLS) with acute kidney injury (AKI) second-
ary to TAM. GATA1 mutation could not be done due to non-
availability. He was started on controlled hydration, diuretics 
and allopurinol along with strict monitoring. Blast percentage 
showed a decrease and clinical and laboratory features of TLS 
also settled over next 5 days. There was also liver dysfunc-
tion with conjugated hyperbilirubinemia (total serum biliru-
bin 13.5 mg/dL and conjugated bilirubin 6.2 mg/dL) along 
with deranged liver function test (LFT) and prothrombin time 
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(PT) > 1 min from day 3 of life. As common causes of neo-
natal cholestasis (e.g. congenital infections, hypothyroidism, 
inborn error of metabolism, billiary atresia, etc.) were ruled 
out with appropriate investigations, it was attributed to TMA. 
Cholestasis regimen was started but deepening jaundice along 
with progressive increase in liver dysfunction, though the 
baby remained clinically stable. Karyopyting was suggestive 
of trisomy 21 and the parents did not agree for chemotherapy. 
He required multiple blood product therapy but there was no 
clinically apparent bleeding. On day 47 of life, baby developed 
worsening respiratory distress and edema and expired within 
next 2 days. Post mortem liver biopsy showed extensive intra-
cellular cholestasis, feathery degeneration, giant cell transfor-
mation and acinar formation with extensive iron deposition, 
features suggestive of obstructive cholangiopathy with diffuse 
hepatic fibrosis and secondary hemosiderosis.

Case 2

A low birth weight (1.9 kg), preterm (34 weeks), male baby 
was born by NVD to a 33-year-old, sixth gravida mother with 
an uneventful antenatal period. Baby did not require any resus-
citation, but had respiratory distress at birth requiring oxygen 
inhalation. Investigations done in view of persistent tachypnea 

revealed a TLC of 140,000/mm3 with abnormal cells in pe-
ripheral smear on day 4 of life. Workup for sepsis was nega-
tive, and the baby was referred and presented to us on day 6 of 
life. At presentation, he had tachypnea with mild chest retrac-
tions but was normoxemic and hemodynamically stable. There 
was Down’s phenotype (mongoloid slant of eyes, flat facial 
features, flat occiput, sandle gap and hypotonia), icterus till 
thigh, hepatosplenomegaly with an ejection systolic murmur 
grade 3/6. The TLC was 138,000/mm3 with peripheral smear 
showing 89% MPO negative blasts (Fig. 1a). Peripheral blood 
flow cytometry revealed blasts with CD34+, CD45+, CD13+, 
CD33+, 30% CD61, 41(+), suggestive of TMD. GATA1 gene 
mutation could not be done. Chest X-ray had cardiomegaly 
(Fig. 1b); echocardiography confirmed presence of atrial sep-
tal defect (ASD) and ventricular septal defect (VSD) with 
pericardial effusion. Biochemical investigations (LFT, RFT 
and serum electrolytes) were within normal limits. Consul-
tation with pediatric cardiology was done and the baby was 
treated conservatively (oxygen inhalation, careful hydration, 
diuretics, allopurinol, and hydroxyurea) with intensive clini-
cal and laboratory monitoring. The jaundice was physiologi-
cal, requiring no intervention. The TLC gradually decreased 
to normal and respiratory distress settled over next 7 days. 
Karyotyping confirmed DS. The baby was discharged after 10 
days. By 6 weeks, TLC was within normal range for age with 

Figure 1. (a) Peripheral smear showing blast. (b) Chest X-ray showing cardiomegaly with increased pulmonary blood flow. (c) 
The baby after 6 months of follow-up. 
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no detectable blasts in peripheral smear. The pericardial effu-
sion subsided after 1 month. Last bone marrow examination at 
3 months also did not reveal any increase in blasts. On follow-
up for 6 months, he remained asymptomatic except failure to 
thrive (Fig. 1c) and is scheduled to undergo cardiac surgery 
after appropriate weight gain.

Case 3

A 3.1 kg healthy, female newborn was born to a 29-year-old 
primigravida at term by NVD. There were no antenatal or peri-
natal concerns. Routine examination at 24 h of life revealed 
hepatosplenomegaly and subsequently done investigations 
were suggestive of leucocytosis (TLC 38,000/mm3) with 
thrombocytopenia (platelet count 52,000/mm3) but no anemia 
(hemoglobin 15.1 g/dL). Peripheral smear showed 35% blasts 
which were CD34+, CD45+, CD11b+, CD56+, CD33+, CD38+, 
CD117+ and HLA-DR+. Serum biochemistry was within nor-
mal limits except an elevated uric acid level of 10.2 mg/dL. 
There was no characteristic phenotypic features of Down’s 
phenotype and workup for other common causes of a leuke-
moid reaction (e.g. sepsis, congenital infections, etc.) was 
negative. Bone marrow examination was done on day 4 of life; 
there was 28% blasts with trisomy 21 and no other cytogenetic 
abnormalities. In the absence of GATA1 mutation analysis fa-
cilities, a clinical diagnosis of TMD was made and the child 
was started on hydration (oral and intravenous) and allopurinol 
along with strict clinical and laboratory monitoring for TLS. 
Apart from exaggerated physiological hyperbilirubinemia 
requiring 24 h of phototherapy and mildly elevated liver en-
zymes, the baby remained well. In follow-up, the TLC normal-
ized at 3 months with no evidence of blasts in peripheral blood 
since 2 months. After 1 year of follow-up, the child remains 
asymptomatic and well thriving.

Discussion

The true incidence of TAM is unknown, as many (10-25%) 
remain asymptomatic and routine laboratory screening of DS 
newborns are not being done. Most commonly, it presents be-
tween 3 and 7 days, but may be delayed till 2 months. Com-
monest clinical manifestations include hepatomegaly (60%), 
splenomegaly (35-40%), jaundice (15%), pericardial effusion 
(15%), pleural effusion (10-15%), ascites (10%), respiratory 
distress (10%), and bleeding diathesis (10%), while less com-
mon features include hepatic fibrosis, hydrops fetalis, and re-
nal failure [4]. The child in case 1 had hepatosplenomegaly, 
jaundice with hepatic fibrosis and renal failure; case 2 had 
pericardial effusion in addition to hepatosplenomegaly while 
the third case presented only with incidentally detected orga-
nomegaly. American Academy of Pediatrics (AAP), therefore, 
recommends screening of all DS newborns for TMD by ob-
taining a complete blood count once in the first month of life, 
irrespective of symptoms [5].

The diagnosis of TMD is made in a newborn with DS with 
leukocytosis, blasts in peripheral blood with or without throm-

bocytopenia and organomegaly [4]. The blasts in TMD gener-
ally express stem cell (CD34 and CD117), myeloid (CD13 and 
CD33), no lineage (CD4, CD7, and CD56), and megakaryo-
blastic (CD61, CD41, and CD42) antigens [6]. In the first two 
cases, the diagnosis was made with the help of a combination 
of clinical (DS with organomegaly) and pathological (periph-
eral smear and peripheral blood flow cytometry) features but 
in the third case it was the bone marrow cytogenetics showing 
trisomy 21 that clinched the diagnosis.

The differential diagnosis of TAM includes leukemoid re-
actions, erythroblastosis fetalis, congenital infections and con-
genital leukemia [7]. No critical threshold for blast percentage 
for diagnosis of TAM is established, so it becomes very dif-
ficult to distinguish it from congenital leukemia. Younger age 
at presentation, higher hemoglobin concentrations and platelet 
counts and the unique finding of a higher percentage of blast 
cell in peripheral blood than in marrow point toward TAM, but 
it is the non-resolution by 3 months of age that really defines it 
to be a non-transient leukemia [1, 2].

Very few cases of TAM with TLS are reported in litera-
ture, either spontaneous or after chemotherapy and managed 
with hydration, diuretics and rasburicase [8]. Our first patient 
had spontaneous TLS and renal failure, managed successfully 
with careful hydration, diuretics and allopurinol. Presence of 
congenital heart disease made the scenario further challenging.

The newborn in first case died of liver failure secondary to 
hepatic fibrosis. Almost 20% cases of TAM develop cholestasis 
or elevation of liver enzymes [9]. Early (< 6 months) mortality 
in TMD is seen in approximately one-fifth of cases attributed 
to organ infiltration and failure, greatest risk being involved 
with hepatic failure [1, 2]. Fetal liver being the predominant 
origin of blasts, megakaryoblast infiltration and/or megakar-
yoblast-induced hepatic fibrosis mediated by platelet-derived 
growth factor (PDGF) and transforming growth factor beta 1 
(TGFB1) may be responsible for the hepatic fibrosis seen in 
TAM [2]. The management of liver disease in TMD is largely 
supportive with adequate nutrition, fat soluble vitamin supple-
mentation and ursodeoxycholic acid (UDCA) [9].

Management of TAM depends on its clinical manifestation 
with a goal of symptom management until natural resolution. 
Only careful monitoring suffices in the milder cases with sup-
portive care being the cornerstone in most of the symptomatic 
patients. But in the presence of one or more life-threatening 
features, i.e., signs of hyperviscosity, blast count > 100,000/
µL, hepatosplenomegaly causing respiratory compromise, 
heart failure not directly because of a congenital heart defect, 
hydrops fetalis, renal or hepatic dysfunction, and dissemi-
nated intravascular coagulation with bleeding, intervention is 
advised [1]. Low dose cytarabine arabinoside therapy in such 
cases has decreased mortality substantially. The largest study 
on TMD shows that about 22% of patients with severe TMD 
ultimately required intervention [1]. In presence of hepatic 
dysfunction though, the success rate of chemotherapy is sig-
nificantly decreased along with increased chances of adverse 
effects [9].

With a case fatality rate of approximately 20%, only half 
of them were attributed to TMD itself [1]. The mortality in our 
series was also attributed to liver failure. The risk factors for 
mortality in TMD include hyperleucocytosis, hepatic dysfunc-
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tion, effusions, prematurity, low birth weight, renal failure, etc. 
[2]. Although the newborn in second case had many of these 
risk factors, we could manage him successfully.

The biological mechanism of spontaneous resolution in 
TMS is unclear with diminished telomerase activity in the 
TMD blasts being one of the suggested explanations [10]. It is 
also not known whether the development of AMKL is recur-
rence of original disease or appearance of new disease. Thus, 
the 2008 revision of the World Health Organization (WHO) 
classification of myeloid neoplasms and acute leukemia [11] 
classified these two entities under a common category termed 
“myeloid proliferations related to DS”. But prior to onset of 
AML, there is often a period of several months characterized 
by thrombocytopenia and bone marrow myelofibrosis with 
dysplastic megakaryocytes [7]. Unfortunately, there is no test 
till date which can predict the future development of AMKL, 
therefore, regular follow-up with blood counts every 3 - 6 
months for the first 4 years of life along with education of the 
parents is advised [1, 2]. We are also following up the two 
children with transient disorder; even if they develop leukemia 
later in life, it is known to be very well responsive to therapy 
[2].
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