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The aim of this study was to review current knowledge about neo-
natal thrombocytopenia. Neonatal thrombocytopenia is a common 
hematological problem in preterm and sick newborns. The causes of 
thrombocytopenia are numerous, and the evaluation and the man-
agement of the affected neonates may be challenging. The severity of 
clinical manifestation varies, depending on the platelet count, under-
lying disease, and bleeding manifestations. The two main underlying 
pathophysiological mechanisms are increased platelet destruction and 
decreased platelet production. In many sick neonates, both accelerated 
platelet destruction and reduced megakaryocytopoiesis may be present 
simultaneously. Based on the time of onset, neonatal thrombocyto-
penia can be divided into early, occurring within the first 72 hours, 
and late, occurring more than 72 hours after birth. This classification 
is also useful in the diagnostic evaluation. In the majority of cases, 
thrombocytopenia resolves within a week without intervention. Severe 
thrombocytopenia is more common in infants admitted to neonatal 
intensive care units. It may be associated with major bleeding and 
requires careful management. Platelet transfusions are the mainstay of 
the treatment, but there are no universally accepted transfusion guide-
lines in newborns. Conclusion – It is important to identify infants 
at risk, and if needed, initiate transfusion therapy to prevent severe 
bleeding and potentially significant morbidity. This review summariz-
es the current understanding of underlying pathophysiologic mecha-
nisms and management of neonatal thrombocytopenia.

Introduction

Thrombocytopenia is a common hematolog-
ical abnormality in sick newborns, occurring 
in up to 25% of neonates admitted to neo-
natal intensive care unit (NICU) (1, 2). The 
strongest predictor for neonatal thrombocy-
topenia is low gestational age. Consequently, 
thrombocytopenia is a frequent laboratory 
finding in preterm neonates. Since intrauter-
ine growth restriction is responsible for vast 
majority of thrombocytopenia cases in pre-
term newborns, low platelet count might be 

detected in up to 73% of extremely low birth 
weight infants (3).  

Neonatal thrombocytopenia is gener-
ally defined as a platelet count less than 
150,000/µl. Degrees of thrombocytopenia 
can be further subdivided into mild (plate-
let count 100,000 to 150,000/µl), moderate 
(platelet count 50,000 to 99,000/µl) and se-
vere (platelet count <50,000/µl) (4).  About 
75% of NICU cases are considered mild or 
moderate, and do not warrant intervention. 
Among extremely low birth weight infants, 
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a high proportion is classified as severe. Se-
vere neonatal thrombocytopenia is associated 
with significant morbidity, although correla-
tion between platelet count and incidence of 
bleeding is poor (3, 4). 

The evaluation and the management of the 
neonate with thrombocytopenia is a challenge. 
Therefore, a review of classification, pathogen-
esis, practical approach, and management of 
neonatal thrombocytopenia is important. 

Classification and pathogenesis

Neonatal thrombocytopenia can be classi-
fied by several different methods. These in-
clude: underlying pathologic mechanisms 
(increased platelet destruction, decreased 
platelet production, or combination), time 
of onset (early or late), mode of acquisition 
(congenital or acquired), gestational age (pre-
term versus term newborns), and platelet size 
(small, normal, and large) (4) (Box 1).    

This review will focus on classification 
based on the mechanisms underlying throm-
bocytopenia in the newborn period. A num-

ber of fetomaternal and neonatal conditions 
are associated with neonatal thrombocytope-
nia. Two main mechanisms include accelerat-
ed platelet destruction comprising antibody-
mediated destruction or consumption/se-
questration, and reduced platelet production 
in the bone marrow. In some conditions, a 
combination of increased platelet destruction 
and decreased production is responsible for 
the low platelet count in the newborn.  

Increased platelet destruction

Increased platelet destruction is seen in a 
number of neonatal conditions. Thrombocy-
topenia secondary to platelet destruction can 
be divided into immune and nonimmune. 
Immune thrombocytopenia is the most com-
mon form of accelerated platelet destruction 
in newborns. 

Immune-mediated neonatal 
thrombocytopenia

Immune-mediated thrombocytopenia can 
be subdivided into three mechanisms: trans-
placental crossing of the maternal antibodies 
directed against paternally inherited platelet 
antigen on fetal platelets (termed alloimmune 
thrombocytopenia), transplacental crossing of 
cross-reactive maternal autoimmune-derived 
antiplatelet antibodies (directed against both 
maternal and fetal platelets), and generation 
of autoreactive antiplatelet antibodies by the 
newborn itself (termed autoimmune throm-
bocytopenia) (5). Distinguishing these condi-
tions by examining the mother’s platelet count 
is crucial, because the severity of these disor-
ders and the management are largely different.

Neonatal alloimmune thrombocytopenia 
(NAIT)

NAIT, also referred to as fetomaternal al-
loimmune trombocytopenia, results from 

Box 1. Classification of Neonatal 
Thrombocytopenia

Degree of thrombocytopenia
Mild (platelet count 100,000 to 150,000/µl)
Moderate (platelet count 50,000 to 99,000/µl)
Severe (platelet count <50,000/µl)

Pathologic mechanisms
Increased platelet destruction with sequestration
Decreased platelet production
Combined mechanisms

Time of onset
Early (<72 hours of age)
Late (≥72 hours of age)

Mode of acquisition 
Congenital
Acquired

Gestational age 
Preterm newborns
Term newborns

Platelet size
Small
Normal
Large
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transplacental passage of maternal alloan-
tibodies directed against paternal antigens 
present the fetal platelets, but lacking on 
maternal platelets. In contrast to Rh(D) allo-
immunization, first-born infants can be also 
affected. The incidence of NAIT has been 
estimated at 1 in 2,000 to 3,000 live births 
(6). The most common alloantigen in white 
population is human platelet antigen (HPA)-
1a. The mother is asymptomatic, while clini-
cal findings in affected neonates depend on 
the severity of thrombocytopenia. Common 
manifestations include petechiae and bruis-
ing in an otherwise well-appearing infant. 
Intracranial bleeding occurs in 10% to 15% 
of NAIT (4). Laboratory diagnostics includes 
mother’s and father’s platelet antigen testing 
and mother’s serum antiplatelet alloantibod-
ies assay. If father’s sample is not available, it 
is useful to perform reactivity of the mother’s 
serum with the newborn’s platelets, or to look 
for the presence of antiplatelet antibodies in 
the newborn’s serum. However, NAIT is pri-
mary a clinical diagnosis, and therapy should 
be initiated in severe cases as soon as the di-
agnosis is suspected. Term, otherwise healthy 
infants with no risk factors or with no signs of 
bleeding are transfused if the platelet count is 
below 30,000/µl (7). The threshold for trans-
fusion is higher in preterm infants or ill term 
infants with risk factors. Optimal treatment 
includes transfusion with platelet concen-
trates donated by the mother. In cases of se-
vere thrombocytopenia or bleeding, random 
donor platelets may be used initially. High-
dose intravenous immunoglobulin (IVIG), 
400 mg/kg/day for 3 to 4 consecutive days, 
or 1 g/kg/day for 1 or 2 consecutive days, is 
effective in prolonging the survival of trans-
fused platelets (8). All infants with NAIT 
should undergo cranial ultrasonography (4). 
Because many of intracranial bleedings are 
of antenatal origin, screening of pregnant 
women for platelet alloimmunization should 
be recommended (10). 

Immune thrombocytopenia caused by 
maternal antiplatelet autoantibodies

This condition occurs in maternal autoim-
mune disorders, such as immune thrombo-
cytopenia and systemic lupus erythematosus. 
Passive transplacental transfer of maternal 
antiplatelet antibodies mediates prema-
ture clearance of fetal and newborn plate-
lets. The diagnosis is usually apparent from 
mother’s medical history and low platelet 
count (11). In this disorder, neonatal platelet 
counts correlate with the severity of maternal 
thrombocytopenia, the presence of maternal 
splenectomy, and an affected older sibling. 
Thrombocytopenia in the newborn is mild 
to moderate, and affected infants appear 
healthy apart from cutaneous bleeding mani-
festations. In the majority of cases, thrombo-
cytopenia resolves gradually over the first few 
months of life owing to clearance of maternal 
antibodies. The risk of intracranial hemor-
rhage is less than 1% (1). The treatment de-
pends on the severity of thrombocytopenia, 
clinical findings, and the risk of bleeding. 
Platelet transfusion is given only to infants 
with major haemorrhage. Transfusions are 
not effective because antibodies react with all 
donor platelets, including maternal. IVIG (1 
g/kg) should be administered to infants with 
severe thrombocytopenia, and typically pro-
duces a rapid response. In persistent cases, a 
short course of prednisone (2 mg/kg/day) or 
methylprednisolone (1 mg/kg/twice a day for 
5 days) may be given, but there is no clear 
utility of this approach (5, 12).

Autoimmune thrombocytopenia

True autoimmune thrombocytopenia, in 
which neonates generate antibodies against 
their own platelets, is very uncommon in the 
newborn period. It commonly indicates an 
underlying immune disorder (5).

J. Roganović ■ Neonatal thrombocytopenia



118

Paediatrics Today 2015;11(2):115-125

Drug-related thrombocytopenia 

Several drugs have been reported to cause 
thrombocytopenia. If drug-induced mater-
nal thrombocytopenia is mediated by im-
munoglobulin G (IgG) antibodies, they can 
cross the placenta and destroy fetal platelets. 
Implicated medications include penicillin, 
digoxin, antiepileptic drugs, quinidine, and 
indomethacin. Drug-related thrombocytope-
nia can also be caused by bone marrow sup-
pression (4). 

Nonimmune thrombocytopenia

Nonimmune neonatal thrombocytopenia as 
a result of increased platelet destruction is 
seen in a number of conditions. These in-
clude bacterial sepsis, viral infections (rubella 
virus, herpes simplex virus, cytomegalovirus, 
human herpesvirus 6, echovirus, human im-
munodeficiency virus), protozoal infections 
(Toxoplasma gondii), disseminated intravas-
cular coagulation (DIC), vascular anomalies, 
thromboembolic complications, polycythe-
mia, exchange transfusion, and rare others.  
In premature infants, thrombocytopenia 
often complicates respiratory distress syn-
drome, persistent pulmonary hypertension, 
necrotizing enterocolitis, and hyperbilirubi-
nemia treated by phototherapy (4, 5). 

Sepsis

Bacterial sepsis and necrotizing enterocolitis 
are common causes of nonimmune throm-
bocytopenia in NICU (13). Multiple mech-
anisms are responsible for sepsis-induced 
thrombocytopenia, and include endothe-
lial damage, accelerated platelet destruction 
and their removal by the reticuloendothelial 
system, consumption resulting from DIC, 
platelet aggregation due to binding of bac-
terial products to platelet membranes, and 
decreased production. Thrombocytopenia is 

generally considered as the first sign of neo-
natal septicemia (14, 15). The average dura-
tion of bacterial sepsis-induced thrombocy-
topenia is 6 days (3)

Disseminated intravascular coagulation 

DIC is a systemic process that comprises 
both hemorrhage and thrombosis. DIC is a 
complication of an underlying illness, such 
as sepsis, necrotizing enterocolitis, asphyxia, 
meconium aspiration, or severe respiratory 
distress syndrome. The affected newborn is 
ill-appearing, thrombocytopenia is moder-
ate to severe, and microangiopathic changes 
are present on the peripheral blood smear 
(16). Confirming laboratory findings include 
prolonged prothrombin time and activated 
partial thromboplastin time, decreased fi-
brinogen, and increased fibrin degradation 
product or D-dimer levels. Management is 
directed to the underlying disorder, altogeth-
er with platelet transfusions and fresh frozen 
plasma (4).

Thrombosis and polycythemia

Thrombosis causes neonatal thrombocyto-
penia by increased platelet consumption. Pa-
tients in NICU are at risk for thrombosis due 
to the use of indwelling vascular catheters 
and the presence of serious medical condi-
tions or events. Patients should be evaluated 
for thromboembolic disorders if thrombo-
cytopenia cannot be related to other condi-
tions. Another cause of thrombocytopenia 
in near-term or term neonates is polycythe-
mia. Polycythemia is thought to be due to 
increased platelet aggregation and activation, 
and decreased megakaryopoiesis due to in-
creased erythropoietin production (17). 

Vascular anomalies

Certain types of vascular anomalies are as-
sociated with thrombocytopenia. Kasabach-
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Merritt syndrome consists of rapidly growing 
hemangioendothelioma, thrombocytopenia, 
and coagulopathy. Thrombocytopenia results 
from shortened platelet survival caused by 
platelet sequestration in the vascular mal-
formation, and approximately half of the 
patients experience systemic bleeding during 
the first months of life (4, 5). Management 
includes measures for vascular lesion regres-
sion and transfusion therapy. Any infant 
with unexplained thrombocytopenia, with or 
without evidence of DIC, should be evalu-
ated for hidden vascular lesions, especially of 
the liver or spleen.

Decreased platelet production

Thrombocytopenia secondary to decreased 
platelet production is rare, accounting for 
less than 5% of thrombocytopenic newborns 
(5). Causes include genetic disorders and dis-
eases associated with bone marrow infiltra-
tion or suppression. Genetic disorders can 
result in thrombocytopenia combined with 
other clinical findings or in isolated throm-
bocytopenia. 

Thrombocytopenia-absent radius 
syndrome 

Thrombocytopenia-absent radius syndrome 
is an autosomal recessive disorder character-
ized by severe thrombocytopenia at birth or 
during the first week of life and bilateral ra-
dial aplasia. Other anomalies of the skeleton 
(upper and lower limbs, ribs, and vertebrae), 
heart (septal defects, tetralogy of Fallot), 
genitourinary and gastrointestinal system 
can occur. Low platelet count is due to hypo/
dysmegakaryopoiesis, and other hematopoi-
etic lineages are not affected. Treatment con-
sists of platelet transfusions when needed. By 
several months of age, increased number of 
megakaryocytes usually appears, with subse-
quent rise in platelet counts. Hematopoietic 

cell transplantation is an option for patients 
who remain thrombocytopenic with bleed-
ing (5, 18). 

Congenital amegakaryocytic 
thrombocytopenia 

Congenital amegakaryocytic thrombocyto-
penia is a rare disorder characterized by se-
vere thrombocytopenia in the newborn pe-
riod and near absence of megakaryocytes in 
the bone marrow. Patients are at high risk for 
the development of complete bone marrow 
failure within the first few years of life. Bone 
marrow transplantation is the only effective 
treatment (19).

Fanconi anemia 

Fanconi anemia is an autosomal recessive 
disorder characterized by various physical 
anomalies (short stature, skin, skeletal, cra-
niofacial and genitourinary malformations) 
and pancytopenia. The presentation in the 
newborn period is exceedingly rare. Transfu-
sions, androgen therapy and hematopoietic 
growth factors can help bone marrow failure 
temporarily, but the long-term treatment is 
bone marrow transplantation if a donor is 
available (1).

Wiskott-Aldrich syndrome 

Wiskott-Aldrich syndrome is an X-linked 
recessive disorder that presents with immu-
nodeficiency, eczema, and thrombocytopenia 
with small platelets.  Male infants usually 
present with prolonged bleeding after cir-
cumcision, purpura, bloody diarrhea, or un-
usual bruising. Patients with thrombocytope-
nia may require IVIG and/or corticosteroids. 
Platelet and/or red blood cell transfusions 
are indicated in severe bleeding. Bone mar-
row transplantation may be curative, with 
correction of hematologic and immunologic 
defects and resolving of eczema (20, 21). 

J. Roganović ■ Neonatal thrombocytopenia
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May-Hegglin anomaly 

May-Hegglin anomaly, also known as Dohle 
leukocyte inclusions with giant platelets and 
macrothrombocytopenia with leukocyte in-
clusions, is an autosomal dominant disorder 
characterized by various degrees of thrombo-
cytopenia. Peripheral blood smear reveals giant 
platelets, and leukocyte inclusion bodies (22). 

Bernard-Soulier syndrome 

Bernard-Soulier syndrome, also called hem-
orrhagiparous thrombocytic dystrophy, is an 
autosomal recessive disorder presenting with 
mild thrombocytopenia, giant platelets, and 
bleeding (21). 

Bone marrow suppression and bone 
marrow infiltration

Congenital viral infections with rubella virus, 
cytomegalovirus, herpesvirus, human herpes-
virus 6 and human immunodeficiency virus, 
have been associated with neonatal thrombo-
cytopenia, mainly because of damaged mega-
karyopoiesis and thrombopoiesis. Transpla-
cental passage of drugs or the use of drugs 
in neonates can cause thrombocytopenia as 
a consequence of bone marrow suppression, 
besides the development of drug-dependent 
antibodies. Drugs implicated are salicylates, 
quinine, hydralazine, tolbutamide, and thia-
zide (5, 23). Chronic fetal hypoxia with pla-
cental dysfunction and intrauterine growth 
restriction in preterm infants, and perinatal 
asphyxia with acute hypoxia, are both asso-
ciated with decrease in platelet production 
(11). Birth asphyxia is also associated with 
DIC, which may cause platelet activation 
and consumption. 

Neonatal malignant diseases character-
ized by bone marrow infiltration, such as 
congenital leukemia and metastatic neuro-
blastoma, can be accompanied by thrombo-
cytopenia. Other hematopoietic lineages are 

typically affected. Up to 10% of infants with 
Down syndrome are at risk to develop tran-
sient myeloproliferative disorder restricted to 
the neonatal period. This megakaryoblastic 
proliferative disease is characterized by leuko-
cytosis with the presence of peripheral blasts, 
thrombocytopenia, anemia, and hepatic in-
volvement. Most affected children will have 
a spontaneous resolution of their disease over 
the first few months of life, and most will not 
ultimately develop acute myeloid leukemia 
(24).   

Onset of thrombocytopenia

Depending on the time of onset, neonatal 
thrombocytopenia can be subdivided into 
two major groups. Early-onset thrombocyto-
penia occurs within 72 hours after birth, and 
late-onset thrombocytopenia occurs more 
than 72 hours after birth. 

Early-onset thrombocytopenia

In majority of preterm neonates, early throm-
bocytopenia is frequently associated with feto-
maternal conditions, such as placental insuf-
ficiency with intrauterine growth restriction, 
and complicated pregnancies (preeclampsia, 
pregnancy-induced hypertension, maternal 
diabetes).  It is considered that chronic fetal 
hypoxia induces erythropoiesis, which sup-
presses megakaryopoiesis and platelet pro-
duction. In these cases, thrombocytopenia is 
usually mild to moderate, resolves within 10 
days, and requires no treatment (11). By con-
trast, severe early thrombocytopenia is much 
less common and occurs in term as well as 
preterm neonates. The usual causes are severe 
perinatal infections (Escherichia coli, group 
B streptococcus) and perinatal asphyxia, both 
often with DIC. In term neonates, antibody-
mediated platelet destruction is the most im-
portant cause of early-onset thrombocytope-
nia (NAIT and immune thrombocytopenia 



121

caused by maternal antiplatelet autoantibod-
ies) (25, 26).

Late-onset thrombocytopenia 

Late-onset thrombocytopenia is most fre-
quently related to acquired bacterial infec-
tions, such as sepsis and necrotizing entero-
colitis. It is usually profound and progresses 
rapidly, and may take several weeks to re-
cover. DIC is often a significant contribu-
tor. Affected newborns require intensive care 
and multiple platelet transfusions (4). Other 
causes of late thrombocytopenia include viral 
infections (herpes simplex virus, cytomega-
lovirus), catheter-related thrombosis, and 
drug-induced thrombocytopenia (27).

Diagnostic evaluation

When assessing thrombocytopenia in a 
newborn, several key questions should be ad-
dressed. What is the degree of thrombocyto-
penia? Is the patient term or preterm infant? 
Is thrombocytopenia of early- or late-onset? Is 
the child ill- or healthy-appearing? What are 
the bleeding manifestations? Are other comor-
bidities present? Are there any findings sugges-
tive of a congenital infection? Are there any 
congenital anomalies or dysmorphic features? 

In cases of severe thrombocytopenia and 
symptomatic patients, any diagnostic evalu-
ation is set aside by prompt initial manage-
ment. The evaluation is directed on deter-
mining the underlying cause and establishing 
the specific therapy. The diagnostic approach 
is focused on maternal and neonatal history, 
and the infant’s clinical condition (28). 

History

The following information from the history 
can help guide the diagnostic evaluation. 
Maternal conditions associated with neona-
tal thrombocytopenia are immune throm-

bocytopenia, systemic lupus erythematosus, 
cytomegalovirus infection, or drug exposure. 
Previously affected child in the same family 
might be suggestive of NAIT. Abnormal fe-
tal monitoring or neonatal resuscitation after 
delivery may be indicative of perinatal as-
phyxia. Preterm newborns are more likely to 
have thrombocytopenia caused by placental 
insufficiency, congenital infections, perina-
tal asphyxia, or perinatal infections. In term 
newborns, the most common is immune-me-
diated thrombocytopenia. Early-onset throm-
bocytopenia is more often related to compli-
cations of pregnancy (placental insufficiency) 
or delivery (perinatal asphyxia), or from ma-
ternal-antibody platelet destruction (NAIT). 
On the contrary, late-onset thrombocytope-
nia is usually due to acquired systemic condi-
tion (sepsis, necrotizing enterocolitis). 

Clinical setting 

Well-appearing neonates are more likely to 
have immune-mediated or genetic causes of 
thrombocytopenia. In contrast, in ill-appearing 
patients thrombocytopenia is more often as-
sociated with systemic disease (sepsis with or 
without DIC, necrotizing enterocolitis, perina-
tal asphyxia). Dysmorphic features and specific 
physical findings might be indicative for several 
syndromes (thrombocytopenia-absent radius 
syndrome, Fanconi anemia, chromosomal dis-
orders due to trisomy 13, 18, or 21, and Turner 
syndrome). Jaundice or hepatosplenomegaly 
may suggest congenital infection (29, 30). 

Laboratory studies

The complete blood count usually shows 
isolated thrombocytopenia. Associated ane-
mia and/or neutropenia suggest bone mar-
row suppression. It should be considered 
that 5% to 10% of thrombocytopenias are 
due to laboratory errors, and therefore, in 
the absence of bleeding signs, platelet count 
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measurement should always be repeated (11). 
Peripheral blood smear examination, along 
with mean platelet volume and reticulated 
platelet count, reveals the platelet morpholo-
gy and size, which are helpful in distinguish-
ing decrease in platelet production (normal 
or small-size platelets) and increase in platelet 
destruction (large platelets), and detection of 
congenital platelet disorders. In the newborn 
with mild to moderate thrombocytopenia, 
whose platelet count improves, no further di-
agnostic testing is indicated. Other laborato-
ry tests are performed according to the clini-
cal setting. Further testing should never delay 
platelet transfusion if required. Ill-appearing 
neonates, who are more likely to have DIC 
and sepsis, require coagulation studies (pro-
thrombin time, activated partial thrombo-
plastin time, fibrinogen, d-dimer), and blood 
cultures. Mother’s platelet count should be 
checked (31). Evaluation for NAIT includes 
platelet antigen typing of the mother, father, 
and newborn, and testing the mother’s serum 
for antiplatelet alloantibodies. If available, 
DNA testing is performed to identify platelet 
antigen genotypes (11). Bone marrow aspi-
ration is rarely needed as a direct diagnostic 
tool to determine the underlying pathophysi-
ologic mechanism. Impaired megakaryo-
poiesis confirms low platelet production, 
while accelerated megakarypoiesis signifies 
increased platelet production. The length of 
time between transfusions indicates the ve-
locity of platelet destruction. 

Differential diagnosis

The differential diagnosis includes inherited 
clotting disorders and qualitative platelet 
abnormalities. Disorders of blood coagula-
tion have normal platelet count and abnor-
mal coagulation studies. In the type 2B von 
Willebrand disease, increased affinity of ab-
normal von Willebrand factor for its recep-
tor on the platelet may lead to platelet ag-

gregation and thrombocytopenia. Disorders 
of platelet function are inherited or acquired. 
Some inherited platelet disorders have a nor-
mal platelet count, and others present with 
thrombocytopenia. Acquired impairment of 
platelet function may occur due to patholog-
ic conditions in either mother or infant, or 
use of certain drugs. Causative maternal fac-
tors include diabetes, dietary abnormalities, 
smoking, ethanol abuse, and use of drugs 
(salicylate). In infants, contributory condi-
tions are perinatal aspiration syndrome, renal 
failure, hepatic failure, drugs (indomethacin, 
ibuprofen, ampicillin, and inhaled nitric ox-
ide), hyperbilirubinemia, and phototherapy. 
When platelets are exposed to blue fluores-
cent light in vitro, transient thrombocytope-
nia with decreased platelet aggregation and 
morphological platelet changes occur (28).

Management

In the majority of affected newborns, throm-
bocytopenia resolves spontaneously within a 
week and requires no intervention. Specific 
therapy should be given to patients with iden-
tified etiology. Treatment of neonatal throm-
bocytopenia is based on administration of 
platelet transfusions. There are no universally 
accepted guidelines for platelet transfusions 
in newborns. Due to lack of evidence, cur-
rent guidelines differ widely not only be-
tween countries, but also between hospitals 
in the same country. Platelet transfusions 
can be given to treat active bleeding (thera-
peutic transfusions), or to prevent bleeding 
(prophylactic transfusions) (11). Up to 98% 
of platelet transfusions in neonates are given 
prophylactically (32). 

Indications

The platelet level at which to transfuse in 
order to prevent bleeding is uncertain, with 
platelet counts varying from 20,000 to 
100,000/µl (28). As a rule, platelet transfu-
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sions should be given to the neonate when 
the degree of thrombocytopenia, alone or in 
combination with other factors, results in an 
unacceptable risk of hemorrhage. However, 
risk of hemorrhage is often difficult to assess. 
Most experts recommend to determine the 
threshold for platelet transfusion by the clini-
cal setting. For stable term newborn, plate-
let threshold is 20,000/µl. In preterm and 
unstable infants, transfusion is considered if 
the platelet count is <50,000/µl; some insti-
tutions apply a more restrictive threshold of 
<30,000/µl in this setting. Newborns with 
serious concurrent conditions (sepsis, DIC), 
those who are receiving drugs that may im-
pair platelet function or who are being treated 
with anticoagulants, should be transfused at 
higher platelet levels (i.e. <50,000/µl). Plate-
let transfusion is recommended for any neo-
nate with active bleeding and a platelet count 
<100,000/µl (33, 34). For neonates who are 
treated by extracorporeal membrane oxy-
genation and those requiring major surgery, 
most centers advocate keeping the platelet 
count >100.000/µl (28).

Administration

The recommended dose for platelet transfu-
sion in neonates is 10 to 15 ml/kg, which 
produces the increase in platelet count from 
50,000 to 100,000/µl. Volume reduction 
should not be done unless there is a need for 
strict fluid restriction (heart failure, renal fail-
ure, generalized edema). Volume reduction 
can cause platelet activation due to centrifu-
gation. The activation of platelets may affect 
platelet metabolism and platelet function, 
and cause febrile non-hemolytic transfu-
sion reactions due to the release of cytokines 
and other factors (35). In most cases, plate-
lets from a random donor can be used (36). 
Platelets should be ABO-matched and leuko-
cytes removed, thereby providing cytomega-
lovirus-safe product (11). Irradiation is rec-

ommended for certain subgroups of patients 
to prevent transfusion-related graft-versus-
host disease: premature infants, infants with 
known immunodeficiency, and all neonates 
for whom platelets are donated by a relative. 
Bacterial contamination is the most common 
infectious risk of platelet transfusion, due to 
the storage at room temperature. It occurs in 
approximately 1 of 2,000 to 3,000 platelet 
transfusions (37). The transfusion should 
be administered as soon as it arrives on the 
ward. It is usually given through a peripheral 
intravenous catheter. Platelet transfusion is 
given as rapidly as the newborn will tolerate 
the volume of suspension; this is usually over 
30 minutes and no longer than two hours. 
Postransfusional monitoring of the plate-
let count is performed in the time intervals 
depending of the gestational age, presumed 
etiology, severity of the condition, and the re-
sponse to prior transfusions. NAIT and im-
mune thrombocytopenia caused by maternal 
antiplatelet autoantibodies require a specific 
therapeutic approach (as discussed earlier) 
and monitoring. In NAIT, platelet counts 
need to be monitored until normalization 
and at least until 5 days after birth. In infants 
from mothers with immune thrombocyto-
penia, lower platelet count can last up to 3 
months. Clinical endpoints, i.e. bleeding, are 
the most important method for evaluating ef-
ficacy of platelet transfusions. 

Different scores have been developed to 
improve objective assessment of bleeding, 
but lack of standardization of these methods 
is still a major problem. Studies on alterna-
tives to platelet transfusions, addressing the 
use of growth factors, are under investiga-
tion. Until then, an individualized patient 
management is the safest and most efficient 
approach (38, 39).

Conclusion

Neonatal thrombocytopenia is a common 
clinical entity in NICU. The diagnostic 
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evaluation is focused on defining underly-
ing pathophysiological mechanisms and, if 
possible, directing specific therapy. The right 
diagnosis can be difficult when multiple co-
morbidities are present. In infants with severe 
thrombocytopenia or in symptomatic infants 
with active bleeding, initial management has 
the advantage over any diagnostic evaluation. 
Platelet transfusions are the hallmark of the 
management of neonatal thrombocytopenia. 
However, evidence regarding target platelet 
level is lacking. Harmonized guidelines are 
necessary to standardize treatment and sup-
port clinical management decisions. 
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