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Background - Newborns exhibit a pro-coagulant hemostatic profile despite 
platelet hyporeactivity and reduced coagulation factors. Assessing infant 
hemostasis, particularly in preterm infants, is challenging, with inconsistent 
findings regarding the relationship between platelet count and function in 
patients with patent ductus arteriosus (PDA).
Materials and methods - This study aims to assess platelet function using the 
Total Thrombus-Formation Analysis System (T-TAS®01) in term and preterm 
newborns. T-TAS®01 measures the Occlusion Start Time (OST), Occlusion Time 
(OT), and the Area Under the Curve (AUC) at the end of thrombus formation. 
The study includes term and preterm newborns below 30 weeks' gestational 
age (GA) admitted to the Neonatal Intensive Care Unit. Blood samples were 
collected from preterm newborns on the 1st day of life (T0), between 48-72 
hours of life (T1), between the 7th and 10th day of life (T2), and from term 
newborns at T0 and T2. Secondary endpoints include the relationship 
between T-TAS®01 parameters and significant PDA in preterm newborns and 
the correlation between T-TAS®01 parameters, GA, and complete blood count 
(CBC).
Results - OST is delayed by 65.5 seconds in preterm infants at T0 (p<0.001) 
and by 46 seconds at T2 (p=0.041) compared to full-term newborns. OT is 
delayed by 164 seconds in preterm infants at T0 (p=0.002) and by 352 seconds 
at T2 (p=0.002). AUC at T0 is lower in preterm infants (p=0.028). There is 
no significant correlation between T-TAS®01 parameters and GA or CBC. 
Additionally, OST and OT are delayed, and AUC is reduced in preterm infants 
with PDA and hemodynamically significant PDA (hsPDA).
Discussion - T-TAS®01 is a reliable tool for evaluating platelet function in 
term newborns. However, measurements show higher variability in preterm 
infants, with significantly lower platelet activity observed in preterm infants 
with PDA and hsPDA.
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INTRODUCTION
Newborns carry a higher risk of bleeding when compared 
to adults and children, especially if born prematurely1. 
About 25% of infants admitted to the Neonatal Intensive 
Care Unit (NICU) experience bleeding, particularly those 
with gestational age (GA) below 28 weeks2. 
Previous studies regarding platelet function showed 
that newborn platelets are hyporeactive compared to 
adults2-9. Moreover, platelet activation and responsiveness 
to agonists, as well as secretion of granule content, are 
reduced2,7,10,11. However, adhesion is increased12 due to 
a greater quantity of Von Willebrand factor (VWF), its 
multimeric form, and higher hematocrit (Ht) and mean 
corpuscular volume (MCV), which enhance the contact 
between platelets and endothelium3,13-15.
In very low birth weight (VLBW) infants, platelets have 
a maximum hyporeactivity around 3-4 days of life, which 
tends to normalize at 10-14 days8,9. 
Moreover, newborns also have a reduced concentration 
of most coagulation factors, so prothrombin time (PT) 
and activated partial thromboplastin time (aPTT) are 
physiologically prolonged in the first days of life.
Though hyporeactive platelets and reduced coagulation 
factors would suggest defective hemostasis, it is now well 
accepted that hemostasis, even in preterm newborns, is 
balanced at birth due to the features mentioned above of 
primary hemostasis and a concurrent physiologic reduced 
concentration of anticoagulant factors. Furthermore, as 
demonstrated by several authors, VLBW infants show a 
trend towards a pro-coagulant profile after the first days 
of life16-19. 
Patent ductus arteriosus (PDA) is a very common finding 
in preterm newborns with an incidence that increases 
with decreasing GA, occurring in 33% of VLBW infants 
and up to 65% of all extremely low birth weight (ELBW) 
infants20-22. Platelet numbers and functions are also 
thought to have a role in the pathophysiology of PDA since 
Echtler et al. reported their contribution to its closure and 
subsequent vascular remodeling in mice23. However, the 
clinical significance of these findings in human preterm 
infants is still controversial24.
The association between platelet count and PDA has 
been investigated within the past decade with uneven 
findings24. Recent reviews suggest that thrombocytopenia 
and platelet dysfunction contribute to the failure of 

spontaneous and pharmacological PDA closure in preterm 
infants25-28. However, platelet contribution to PDA seems 
to have only moderate clinical significance. Regarding 
platelet function, Kahvecioglu et al. found a significantly 
longer PFA-100 closure time in preterm patients with 
PDA29.
Our study aims to explore platelet function in 
term and preterm newborns through the Total  
Thrombus-Formation Analysis System (T-TAS®01) and 
to evaluate the potential correlation between T-TAS®01 
parameters and PDA closure. 

MATERIALS AND METHODS
This is an observational, prospective, monocentric,  
non-pharmacological cohort study carried out in the NICU 
of Fondazione IRCCS Ca’ Granda, Ospedale Maggiore 
Policlinico of Milan, Italy. 
The procedures followed in this study conformed to the 
tenets of the Declaration of Helsinki and were approved 
by the local Ethics Committee (Milan Area 2, Italy) with 
approval number 622-2021, and written informed consent 
was obtained from parents or legal guardians. 
All full-term (GA ≥37 weeks) and preterm (GA ≤30 weeks) 
infants admitted to the NICU from February 26th to 
September 1st, 2021, were enrolled. Exclusion criteria 
were chromosomal diseases, alloimmune or autoimmune 
neonatal thrombocytopenia, metabolic diseases inducing 
bone marrow aplasia, and platelet transfusion before 
recruitment. Furthermore, concerning preterm infants 
alone, we excluded newborns diagnosed with congenital 
heart disease or pulmonary hypertension.
The primary endpoint was to detect any difference 
in platelet function parameters among full-term and 
≤30 weeks’ GA newborns and the correlation between 
T-TAS®01 (Fujimori Kogyo Co., Tokyo, Japan)  parameters 
and platelet count, mean platelet volume (MPV), and Ht in 
the newborn. 
The secondary endpoint evaluated the relationship 
between platelet function assessed with T-TAS®01 and 
hemodynamically significant PDA (hsPDA) and PDA in 
preterm infants and the correlation between T-TAS®01 
parameters and GA and complete cell count (CBC). 
We collected data on maternal demographics and 
medical history during pregnancy, such as information 
on multiple gestations, exposure to non-steroidal  
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anti-inf lammatory drugs (NSAIDs) and steroids 
for prenatal prphylaxis of hyaline membrane 
disease, intrauterine growth restriction, maternal 
diabetes, hypertension, chorioamnionitis, congenital 
infections30-35. We also collected data on perinatal 
period as GA (gestational age), sex, birth weight (BW), 
and whether the baby was small for gestational age 
(SGA), adequate for gestational age (AGA), or large 
for gestational age (LGA), defined as below the 10th 
percentile, between the 10th and 90th percentile, or 
above the 90th percentile, respectively36. PDA was 
defined as any detectable blood f low across the ductus 
by color Doppler. While hsPDA was defined as a ductus 
with diameter ≥1.5 mm; left-right shunt >70% of the 
cardiac cycle; maximum speed through the ductus <2 
m/s; left atrium to aorta ratio >1,5; LVO (left ventricular 
output) ≥250 mL/kg/min; end-diastolic f low in the left 
pulmonary artery ≥0.2 m/s and/ or absent or reverse 
diastolic f low in descending aorta37.
Platelet function was measured by T-TAS®01 during the 
first ten days of life. According to the timeline (Online 
Supplementary Figure S1), blood samples were collected 
from preterm newborns at the day of life (DOL) 1st (T0), at 
48-72 hours (T1), and between DOL 7th and 10th (T2), and 
from term newborns at T0 and T2. At the same time of 
the collection, platelet count, MPV, and Ht were measured 
(Online Supplementary Figure S1). Blood was drawn 
through nonheparinized venous or arterial lines or direct 
venipuncture or capillary puncture from heel prick by 
other scheduled blood tests for routine or emergency 
evaluations to minimize distress. According to the study 
design, at least 2 whole blood samples (400 µL) were 
performed for each patient.
The TTAS machine was located in the NICU, and the tests 
were performed at the bedside by properly trained NICU 
personnel.
Platelet thrombus formation was assessed using a 
T-TAS®01 device containing 330 µL of whole blood 
stored at room temperature in benzylsulfonyl-D-arg-
pro-4-amidinobenzylamide (BAPA) T-TAS®01 tubes. 
The blood sample was collected from the tube within 4 
hours and then loaded into a microchip consisting of 26  
collagen-coated capillaries. The instrument applied a 
pressure resulting in an 18 µL/min f low with an initial 
shear stress of approximately 2000 s-1. The capillaries 

clogged when platelets adhered to the collagen and 
aggregated in the microchip. 
The T-TAS®01 instrument provided the following 
parameters, as shown in Online Supplementary 
Figure S2, where a pressure versus time curve is plotted: 
1. Occlusion Start Time (OST) is the time required to reach 
the Occlusion Start Pressure (OSP) equal to the baseline 
pressure plus 10 kPa; 2. Occlusion Time (OT) is the time 
needed to achieve platelet thrombus formation, and it is 
measured when the Occlusion Pressure (OP) is reached. 
OP is the baseline pressure plus 60 kPa; 3. Area Under the 
Curve (AUC) is the area under the pressure-time curve at 
the end of thrombus formation or after 10 minutes of f low, 
whichever is applicable. This area represents the stability 
of the thrombus.
Heart ultrasounds were performed in newborns with GA 
≤30 weeks by an expert neonatologist who performed 
echocardiography at T0, T1, and T2 (Online Supplementary  
Figure S1).  A Canon Aplio 700 (Canon Medical Systems, 
Tokyo, Japan) ultrasound machine with a phased array 
probe (4-10Mhz) was used for the scans. 

Statistical analysis
Descriptive statistics were obtained for all variables. 
Mean and standard deviations were used for continuous 
variables that were normally distributed, while the 
median and interquartile ranges were used for variables 
with asymmetric distribution. Categorical variables are 
presented as absolute numbers and proportions.  
A descriptive analysis of the T-TAS®01 parameters 
obtained at different sampling moments was performed. 
Comparisons between groups were assessed using an 
independent t-test or Mann-Whitney U test for continuous 
variables and Fisher’s Exact test for categorical variables.
Patients who never reached an OST value were excluded 
from all the analyses. OT values greater than 10 minutes 
(600 seconds) are not recorded by T-TAS®01. For infants 
with OT greater than 10 minutes, the variable’s value 
was equal to 601 seconds. This value represents an 
underestimate of the true unobserved occlusion time. 
AUC was calculated for patients who successfully reached 
OST and OT values. 
Spearman’s correlation index was used to investigate 
the correlation between T-TAS®01 parameters with 
platelet count, MPV, and Ht values and between T-TAS®01 
parameters and GA. Differences in T-TAS®01 parameters 
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Table I - Clinical and demographic data of preterms (P) and full-terms (T) enrolled newborns

Clinical and demographic data P (No.=26) T ( No.=29) p-value

Gender (%)
Female 11 (42.3) 8 (27.6)

0.389 
Male 15 (57.7) 21 (72.4)

GA weeks, mean (SD)   28.15 (1.54) 38.34 (1.23) <0.001

BW grams, mean (SD)   1,036.92 (265.24) 3,310.17 (403.88) <0.001

AGA_LGA_SGA (%)

AGA 21 (80.8) 25 (86.2)

0.175 LGA 0 (0.0) 2 (6.9)

SGA 5 (19.2) 2 (6.9)

IUGR (%)
No 20 (76.9) 28 (96.6)

0.076 
Yes 6 (23.1) 1 (3.4)

Twins (%)
No 12 (46.2) 29 (100.0)

<0.001 
Yes 14 (53.8) 0 (0.0)

Chorionic (%)
BC/DA 3 (11.5)    

 MC/DA 11 (42.3)  

TTTS (%)
No 7 (50.0)    

 Yes 7 (50.0)  

Gestational diabetes (%)
No 25 (96.2) 23 (79.3)

0.143
Yes 1 (3.8) 6 (20.7)

Hypertension (%)
No 25 (96.2) 29 (100.0)

0.956
Yes 1 (3.8) 0 (0.0)

Chorioamnionitis (%)
No 17 (65.4) 29 (100.0)

0.002 
Yes 9 (34.6) 0 (0.0)

NSAIDs (%) No 26 (100.0) 29 (100.0)  

TORCH (%) No 26 (100.0) 29 (100.0)  

Antenatal corticosteroids (%)

two doses 24 (92.3) 0 (0.0)

 <0.001one dose 1 (3.8) 0 (0.0)

No 1 (3.8) 29 (100.0)

p-values from: t-test (mean (SD); Mann-Whitney U test (median [IQR]) and Fisher's exact test (No. [%]). AGA: adequate for gestational age; BC: bi-chorionic; BW: 
birth weight; DA: diamniotic; GA: gestational age; IUGR: intrauterine growth restriction; LGA: large for gestational age; MC: monochorionic; NSAIDs: nonsteroidal 
anti-inflammatory drugs; SD: standard deviation; SGA: small for gestational age; TORCH: toxoplasmosis; others: syphilis, hepatitis B, rubella, cytomegalovirus 
and herpes simplex; TTTS: Twin-to-twin transfusion syndrome.  

Figure 1 - Flowchart of 
enrollment of newborns
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Table II -  Median values of platelet function analyzed by T-TAS®01, platelet count, MPV, and Ht in the preterm (P) and full-term (T) infant groups 
at times T0, T1, and T2

T0 T1 T2

P (No.=20) T (No.=28) p P (No.=15) P (No.=13) T (No.=14) p

PLT count (×109/L) 
(median [IQR]) 204 [152-273] 264 [230-318] 0.019 211 [168-297] 259 [177-361] 244 [209-289] 0.765

MPV fl 
(median [IQR]) 10.4 [10-10.7] 9.9 [9.4-10.2] 0.006 10.9 [10.5-11] 11.9 [10.6-12.2] 10.5 [10.2-10.9] 0.043

Ht % 
(median [IQR]) 43.7 [38.3-48.1] 51 [46.8-55.4] 0.001 46.9 [39.5-49.7] 40.8 [37.4-46.1] 46. [37.4-51.4] 0.264

PDA (%)
No
Yes

2 (10)

18 (90)

5 (33.3)

10 (66.7)

12 (92.3)

1 (7.7)

HsPDA (%) 
No
Yes

15 (75)

5 (25)

12 (80)

3 (20)

13 (100)

OST (%) 20 (100) 15 (100) 13 (100)

OST seconds 
(median [IQR]) 152.0 [131-203.5] 86.5 [68.8-111.3] <0.001 244.0 [145.5-346.5] 149 [100-373] 103 [83.3-125] 0.041

OT (%) 
No
Yes

7 (35)

13 (65)

4 (14.3)

24 (85.7)
0.182 10 (66.7)

5 (33.3)

9 (69.2)

4 (30.8)

1 (7.1)

13 (92.9)
0.003

OT seconds 
(median [IQR]) 436 [365.3-601] 272.0 [232.3-368] 0.002 601 [468-601] 601 [453-601] 249 [206.8, 361.5] 0.002

AUC 
(median [IQR]) 334 [251-410.5] 414.3 [371.3-493.6] 0.028 394 [316.2-434.2] 386.2 [321.9-442.3] 445.5 [405.2; 461.8] 0.461

Sample (%)
Capillary
Arterial
CVC
Peripheral vein

1 (5)

5 (25)

14 (7)

0 (0)

3 (10.7)

3 (10.7)

4 (14.3)

18 (64.3)

<0.001

7 (46.7)

2 (13.3)

5 (33.3)

1 (6.7)

11 (84.6)

1 (7.7)

0 (0)

1 (7.7)

7 (50)

0 (0)

1 (7.1)

6 (42.9)

0.092

p-values from: Mann-Whitney U test for continuous variables, Fisher’s exact test for categorical variables. T0: within 24 hours since birth; T1: between 48 and 
72 hours of life; T2: at 7-10 days of life; PLT: platelets; MPV: mean platelet volume; Ht: hematocrit; PDA: patent ductus arteriosus; HsPDA: hemodynamically 
significant patent ductus arteriosus; OST: occlusion start time; OT: occlusion time; AUC: area under the curve; CVC central venous catheter; IQR: interquartile range. 

between preterm and full-term infants over time were 
studied using mixed effect models with group and time 
as covariates and subject considered as a random effect.
p-values ​​less than or equal to 0.05 are considered 
statistically significant. All analyses were performed with 
software R V4.0.0 or higher (R Foundation for Statistical 
Computing, Vienna, Austria).

RESULTS
A total of 55 infants were included in the study, 26 of 
whom were born preterm, and 29 were born at term 
(Figure 1). Clinical and demographic data are presented 
in Table I. In contrast, Table II shows the mean values of 
platelet function analyzed by T-TAS®01, platelet count, 

MPV, and Ht in both groups at scheduled time points. 
Platelet count was significantly lower in the preterm 
group at T0 (p=0.019), although it was still within 
normal ranges in both groups. However, this difference 
was not observed at T2 due to the increase in platelet 
count in preterm infants. 
MPV values were significantly higher in preterm 
infants at T0 and T2 (p-values 0.006 and 0.043, 
respectively), whereas Ht was lower in preterm infants 
at T0 (p=0.001) compared to term newborns. 
Analyses were performed only for neonates who began 
to form platelet thrombi. In the preterm group, 20 of 
26 values were included at T0, 15 of 20 at T1, and 13 of 
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21 at T2. All term neonates started platelet thrombi 
formation at T0 and T2. 
In preterm infants, 65% (13 of 20) achieved occlusion at T0 
compared to 85.7% in term infants (p=0.182). However, at 
T2, 30.8% (4 of 13) of preterm infants achieved occlusion 
compared to 92.9% (13 of 14) of term infants (p=0.003). 
OST was delayed by 65.5 seconds at T0 (p<0.001) and 
46 seconds at T2 (p=0.041) in preterm versus term infants. 
OT was delayed by 164 seconds at T0 and 352 seconds at T2 
(p=0.002). AUC values between term and preterm infants 
differed by 80.3 points at T0 (p=0.028) and 59.3 points at 
T2 (p=0.46). Data for T1 are reported for preterm infants 
(Table II).
Table III reports estimates from mixed effects models 
of the differences between the two groups and time 
points for OT, OST, and AUC. The models confirmed a 

lower mean OT and OST in term infants (p < 0.001 and 
p=0.002, respectively) and a higher mean AUC (p=0.001).  
No significant differences over time were found for any of 
the three parameters.
Figure 2 shows the distributions of OST, OT, and AUC 
for preterm and term infants at T0 and T2, visually 
representing what is shown in Tables II and III.
No significant correlations were found between T-TAS®01 
parameters and GA or between T-TAS®01 parameters and 
CBC (platelet count, MPV, Ht).
Comparative analysis of T-TAS®01 parameters at T0 and 
T1 was performed between infants with and without PDA 
and infants with and without hsPDA (Table IV).
Due to the small number of patients in some groups, the 
evaluation can only be descriptive. Neonates with PDA 
or hsPDA generally have longer OST and OT at T0 and T1 

Table III - Mixed effect models estimate the mean difference in T-TAS®01 parameters between preterm and full-term newborns 
and between time points

Parameter Term Estimate Conf. low Conf. high p-value

OT seconds
FT vs PT −164.3 −239.2 −89.4 <0.001

T2 vs T0 16.5 −45.7 78.7 0.594

OST seconds
FT vs PT −93.0 −149.3 −36.7 0.002

T2 vs T0 21.1 −29.2 71.4 0.403

AUC
FT vs PT 76.2 33.4 119.1 0.001

T2 vs T0 −0.7 −44.3 42.9 0.974

T0: within 24 hours since birth; T2: at 7-10 days of life; FT: full-term; PT: preterm; OST: occlusion start time; OT: occlusion time; AUC: area under the curve.

Figure 2 - T-TAS®01 parameters’ distributions in preterm infants at the established timeline
OST: occlusion start time; OT: occlusion time; AUC: area under the curve.
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Table IV - Comparative analysis of T-TAS®01 and CBC parameters between newborns with or without PDA or HsPDA  at different time points

T0 T1 T2

TTAS PDA No. Median [IQR] No. Median [IQR] No. Median [IQR]

OST seconds 
No 2 122 [114; 130] 5 181 [140; 234] 12 198.5 [121; 388.8]

Yes 18 164 [132.2; 204.5] 10 268.5 [174.2; 388] 1 53

OT seconds 
No 2 342.5 [322.2; 362.8] 5 601 [295; 601] 12 601 [564; 601]

Yes 18 486 [374; 601] 10 601 [579.2; 601] 1 171

AUC
No 2 372.2 [353.1; 391.4] 2 408.6 [384.8; 432.3] 3 344.8 [299; 386.2]

Yes 11 347.8 [284.6; 383.7] 3 345.9 [263.6; 386.4] 1 486.2

PLT ×109/L 
No 2 184 [167; 201] 5 173 [164; 180] 12 293 [176; 361]

Yes 18 204 [158; 278] 10 234 [185; 320] 1 211

MPV fl
No 2 9.9 [9.9; 9.9] 5 10.9 [10.7; 11] 11 12.0 [10.4; 12.2]

Yes 18 10.4 [10.1; 10.8] 10 10.9 [10.3; 11] 1 11.7

Ht % 
No 2 50.2 [49.5; 50.9] 5 49.6 [44.8; 49.8] 12 39.6 [36.1; 46]

Yes 18 43.4 [38.2; 46.7] 10 45.1 [38.6; 49.2] 1 46.9

TTAS HsPDA No. Median [IQR] No. Median [IQR] No. Median [IQR]

OST seconds
No 15 138 [124.5; 172.5] 12 257.5 [173.5; 403.2] 13 149 [100; 373]

Yes 5 279 [255; 348] 3 121 [96.5; 193.5] 0

OT seconds
No 15 383 [325; 579.5] 12 601 [520; 601] 13 601 [453; 601]

Yes 5 601 [472; 601] 3 601.0 [423.0; 601] 0

AUC
No 11 347.8 [320; 411.6] 4 353.5 [304.7; 384.8] 4 386.2 [321.9; 442.3]

Yes 2 292 [260.7; 323.3] 1 427 0

PLT ×109/L
No 15 218 [172; 283] 12 195 [171; 259] 13 259 [177; 361]

Yes 5 173 [153; 197] 3 334 [238; 336] 0

MPV fl
No 15 10.2 [9.9; 10.4] 12 10.9 [10.8; 11.1] 12 11.8 [10.6; 12.2]

Yes 5 10.7 [10.7; 10.8] 3 10.0 [9.9; 10.5] 0

Ht %
No 15 46.1 [41.0; 48.9] 12 47.5 [42.6; 49.7] 13 40.8 [37.4; 46.1]

Yes 5 38.4 [36.8; 43.3] 3 38.0 [35.4; 49.4] 0

T0: within 24 hours since birth; T1: between 48 and 72 hours of life; T2: at 7-10 days of life; PLT: platelets; MPV: mean platelet volume; Ht: hematocrit; PDA: 
patent ductus arteriosus; hsPDA: hemodynamically significant patent ductus arteriosus; OST: occlusion start time; OT: occlusion time; AUC: area under the 
curve; IQR: interquartile range.

with lower AUC values. In the PDA and hsPDA groups, 
the platelet count varies more at different time points, 
while MPV remains stable and Ht is lower than newborns 
without PDA. The rate of ductal occlusion at T2 was found 
to be 92%.

DISCUSSION
Although we can currently investigate secondary 
hemostasis at the bedside and by laboratory tests, this 
is not true for primary hemostasis1,8,12,16,38-44. Indeed, 
reference values of tests studying hemostasis are lacking 
in neonates, especially preterm newborns5.
This study is the first one to analyze newborn platelet 

function by T-TAS®01. According to current literature, our 
results show that platelet function is defective in preterm 
newborns compared to term infants2,4,7,8,10-14,45. OST and OT 
were longer in preterm infants than full-term infants at 
T0 and T2, and AUC was significantly reduced in preterm 
infants at T0.
Regarding CBC values, our analysis shows that full-term 
infants have a higher platelet count (mean 264×109/L) on 
the first day of life but lower mean platelet volume and 
higher hematocrit at birth and T2 than premature babies. 
These findings agree with current literature since platelet 
count increases progressively with GA1-4,6. Wiedmeier et 
al. showed that in newborns with GA ≤32 weeks, the 5th 
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percentile platelet count was 104,200/µL, suggesting a 
lower average number of platelets in infants with severe 
prematurity than in adults46. MPV in neonates is similar 
to adults’ (7-9 f l) and decreases gradually with platelet 
age2,3,7.  
Corticosteroids are known to increase platelet count, 
and exogenous hypercortisolism might affect platelet 
function47. Thus, administering antenatal corticosteroids 
to mothers in most premature newborns might affect 
platelet count and function. The extent of this effect is 
difficult to assess, as literature is scarce, but this issue 
should still be considered when interpreting results.
Platelet count has been considered a reassuring element of 
platelet function and bleeding prevention for a long time 
to decide on platelet transfusion. However, recent studies 
have demonstrated that platelet function rather than 
platelet count correlates with bleeding, and it can also 
guide platelet transfusions in premature newborns48-50.
Since 2010, several studies have investigated the 
relationship between platelet count and PDA, with 
conf licting results27,51-55. Thus, many authors hypothesized 
that thrombocytopenia associated with PDA is the 
epiphenomenon of the patient’s hemodynamic stability 
rather than an inf luencing factor on ductal liability to 
closure22. 
Unlike previous studies, we found no clear relationship 
between platelet count and PDA23,25,27,51-56.  Among values ​​
expressed in CBC, only Ht shows a variation between 
newborns with and without PDA at different time points, 
which is enhanced in newborns with hsPDA (Table 4). This 
condition can be interpreted as a positive inf luence of Ht 
on platelet function.
In 2015, a review concluded that a marginal but significant 
association between platelet count in the first week of 
life and PDA could be hypothesized25. Demir et al. found 
a correlation between hsPDA and MPV or platelet mass 
but not with platelet count or platelet distribution width 
(PDW) in preterms57. Subsequently, a Turkish study of 100 
VLBW infants concluded that hsPDA was significantly 
associated with a higher PDW in the first days of life58. A 
second meta-analysis found that the number of platelets, 
the plateletcrit, and the platelet mass of the first three 
days of life could identify subjects who would have had 
hsPDA. However, the authors suggested investigating 
the link between PDA and thrombocytopenia and platelet 

function through prospective studies26. A recent review 
has confirmed the existence of an association between 
thrombocytopenia and PDA/hsPDA. The results of the 
study indicate a significant association between platelet 
count less than 150,000/µL and lower than 100,000/µL and 
PDA or hsPDA. However, it is noteworthy that there is no 
association with platelet counts lower than 50,000/µL. In 
addition, the results of the review indicate an association 
between reduced platelet mass, lower mean platelet 
count, increased PDW, and hsPDA56. Anyway, platelet 
transfusions do not seem to reduce the hsPDA incidence 
and instead are associated with a higher incidence of 
IVH59. 
Recently, studies have investigated the relationship between 
clotting function and PDA24. Turkish research based on 
PFA-100 found a significant platelet dysfunction expressed 
as longer closure time in preterms with PDA29. Another 
Italian protocol investigated thromboelastography (TEG), 
concluding that this test did not predict spontaneous PDA 
closure. Still, increased fibrinolysis was found in infants 
who did not respond to the pharmacological treatment of 
hsPDA39.
As suggested by reviews, we analyzed premature infants, 
looking for a relationship between T-TAS®01 parameters 
and PDA25,29,56. However, we did not reach statistical 
significance due to the small sample size of infants having 
a closed ductus arteriosus (DA) at T0 or T1. Nevertheless, 
our data suggest a lower platelet activity in newborns with 
PDA and hsPDA. This is a fact that, if confirmed, would 
support the hypothesis that a worse platelet function is 
associated with patency of the ductus29. 
Finally, infants with hsPDA have a delayed onset of OST at 
T0 compared to infants with non-hsPDA (Table IV), which 
would agree with the hypothesis that platelet function 
may be reduced in these patients.
The T-TAS®01 method is an intriguing alternative to 
traditional laboratory investigations as it is an in vitro 
tool replicating the reactions in vivo. This includes the 
f low of blood and the response of platelets upon coming 
into contact with the collagen of the sub-endothelium. 
Moreover, the instrument requires a small amount of blood 
compared to other platelet function analyzers previously 
used1,2,4,45,60. The blood sample is withdrawn directly from 
the infant and not from the umbilical cord, as it was often 
done in previous studies due to the greater availability5-7,61. 
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This is relevant because the platelet function of cord blood 
differs from newborn blood samples62. For this reason, to 
date, the study of platelet function is usually limited to 
the research field without clinical use because of ethical 
reasons.
The limitation of our analysis is related to the small sample 
size. Furthermore, T-TAS®01 processed the sample for 
a maximum time of 10 minutes. In order to analyze OT 
data for all patients, the variable’s value was set equal to 
601 seconds for those who exceeded this time. This value 
represents an underestimation of the true unobserved 
occlusion time. Therefore, the differences we observe 
between pre-term and full-term will underestimate the 
true differences.
Finally, it is possible that the variability in T-TAS®01 
parameters, especially for OST at T1 and T2, could be 
attributed to the different blood sources used for the 
analysis and the sampling methods, such as arterial, 
venous, or capillary. However, research has indicated 
that platelet function in VLBW infants undergoes 
rapid changes in the first few days of life, likely due to 
medications administered to premature infants in the 
NICU, such as ampicillin7-9.

CONCLUSIONS
Our study is the first to examine platelet function in 
neonates using a new point-of-care device. We found a 
significant difference in platelet function between term 
and preterm infants. Our results also suggest that a 
decrease in platelet function may affect ductal patency. 
However, further studies are needed to determine the 
relationship between platelet function and bleeding 
risk in preterm infants and to assess the relationship 
between clotting ability and ductus arteriosus occlusion. 
In addition, ductus arteriosus occlusion appears to 
be inf luenced by more effective primary hemostasis. 
Understanding platelet function could help clinicians 
manage cardiocirculatory adaptation.
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