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Effects of Perinatal Factors on Platelet Indices in Late Preterm
and Term Newborns

Ge¢ Preterm ve Term Yenidoganlarda Perinatal Faktorlerin Trombosit
indeksleri Uzerindeki Etkileri
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Abstract

Aim: This study aimed to compare platelet indices between
late preterm and term newborns, and to analyze their
relationship with perinatal conditions.

Material and Method: Ninety-eight late preterm and 102
term newborns admitted to the neonatal intensive care unit
between 2018 and 2020 were retrospectively evaluated.
Platelet indices including platelet count (PLT), mean platelet
volume (MPV), plateletcrit (PCT), and platelet distribution
width (PDW) were measured in blood samples taken on the
first day of life.

Results: There was no significant difference in the PLT,
MPV, PCT, and PDW values between late preterm and term
newborns. In late preterm newborns, multivariable analysis
showed that maternal hypertension was significantly related
to lower PLT (p=0.001). In term newborns, multivariable
analysis showed that being small for gestational age (SGA),
male sex, and maternal hypertension were significantly
related to lower PLT (p<0.001, p=0.001 and p=0.017,
respectively). In addition, SGA and male sex were related
to lower PCT (p=0.001). In all studied patients, MPV was
significantly different between infants with and without
prolonged rupture of membrane (PROM) (9.8 fL vs. 9.2 fL,
p=0.001).

Conclusion: The obtained results show that various perinatal
features influence the platelet indices in late preterm and
term newborns.
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Oz
Amac¢: Bu calismanin amaci ge¢ preterm yenidoganlar ve

term yenidoganlarda trombosit indekslerini karsilagtirmak ve
perinatal faktorlerle iliskisini incelemektir.

Gere¢ ve Yontem: 2018-2020 vyillari arasinda akademik bir
merkezin Yenidogan Yogun Bakim Unitesine kabul edilen
98 ge¢ preterm ve 102 term yenidogan retrospektif olarak
degerlendirildi. Yasamin ilk gtndnde alinan kan érneklerinde
trombosit sayisi (PLT), ortalama trombosit hacmi (MPV),
plateletkrit (PCT) ve trombosit dagilim genisligi (PDW) dahil
olmak Uzere trombosit indeksleri dlcildd.

Bulgular: Ge¢ premattire ve term yenidoganlar arasinda PLT,
MPV, PCT ve PDW degerleri agisindan anlamli fark yoktu. Geg
prematire yenidoganlarda, ¢ok degiskenli analiz, maternal
hipertansiyonun dusutk PLT ile anlamli sekilde iliskili oldugunu
gosterdi (p=0,001). Term yenidoganlarda, cok degiskenli analiz,
gebelik yasina kiguk (SGA) olmak, erkek cinsiyet ve maternal
hipertansiyonun dustk PLT ile anlamli sekilde iliskili oldugunu
gosterdi (sirastyla p<0,001, p=0,001 ve p=0,017). Ayrica, SGA ve
erkek cinsiyet daha dusdk PCT ile iliskiliydi (p=0,001). Calisilan
tdm hastalarda, MPV, uzamis membran rtptdri (PROM) olan ve
olmayan bebekler arasinda dnemli 6lcide farklydi (9,8 fL ve 9,2
fL, p=0,001).

Sonug: Elde edilen sonuclar, cesitli perinatal 6zelliklerin
gec preterm ve term yenidoganlarin trombosit indekslerini
etkiledigini gostermektedir.

Anahtar Kelimeler: Trombosit indeksleri, ge¢ preterm,
trombosit sayisi
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INTRODUCTION

Platelets have a role in various physiological and pathological
process. The main function of platelets is to provide
hemostasis, and they also have several immunological
functions."3! Platelet indices including total platelet count
(PLT), mean platelet volume (MPV), plateletcrit (PCT),
and platelet distribution width (PDW) are biomarkers of
platelet activation. Platelet production is characterized by
proliferation and differentiation of megakaryocytes with
stimulation of thrombopoietin. Newborns, particularly
preterm newborns have immature platelets. Several studies
have shown that platelet count decreases with gestational
age and birth weight." Previous research has shown that the
risk of thrombocytopenia increases almost 2.5 times in low
birth weight infants.” Besides, MPV, PCT and PDW have been
related to neonatal sepsis and intraventricular hemorrhage.’®”
Among neonates born <32 weeks’ gestation, higher MPV has
been related with mortality.®

Late preterm newborns (LPN), born between 34 and 36 weeks
of gestation, constitute 75% of all preterm births, and they are
the fastest growing preterm group.”? Although generally not
considered to be high risk, late-preterm infants have increased
mortality and morbidity compared to term infants."® A recent
study showed reduced PLT and PCT in LPN compared with term
newborns (TN).'"" However, studies regarding the impact of
perinatal conditions on platelet indices in late preterm and term
newborns are limited. Additionally, some studies have found
that maternal complications including prolonged rupture of
membrane (PROM) and maternal hypertension (HT) can affect
platelet indices.">'¥ In this study, we aimed to analyze the
relationship between perinatal factors and platelet indices at
birth in late preterm and term newborns.

MATERIAL AND METHOD

This study was approved by Hospital Ethics Committee
(No: 2021/0063). Medical records of 1118 newborns
admitted to the neonatal intensive care unit of an academic
center between January 2019 and December 2020 were
retrospectively screened. Of these infants, 98 late preterm and
102 term (born at 37 and 41 weeks of gestation) newborns
were included in the study. Exclusion criteria were congenital
infections, alloimmune thrombocytopenia, major congenital
malformations, metabolic diseases, clinically or laboratory
confirmed early onset sepsis, and infants not tested within 6
hours of birth.

Blood samples were obtained from peripheral veins during
admission. For each patient, PLT, MPV, PCT, and PDW values
were recorded. Patient’s demographics including sex, birth
weight, mode of delivery, Apgar scores at 5 minutes as well
as prenatal factors including maternal HT and PROM were
noted. Gestational age was estimated based on the last
menstrual period and ultrasound in the first trimester. Small
for gestational age (SGA) was defined as birth weight below
the 10th percentile according to Fenton growth charts.

Statistical analysis

Data were analyzed by SPSS version 22 (SPSS Inc., Chicago, IL).
Platelet indices were presented as median and interquartile
range (IQR) as non-normality of distribution and compared by
Mann-Whitney U test. Categorical variables were compared
by Chi-squared test. Correlations between platelet indices
and gestational age, birth weight and 5 minute Apgar scores
were analyzed by using Spearman’s rank test. Variables with
p<0.05 in univariate tests were included in multivariate linear
regression. Significance was set at p<0.05.

RESULTS

The median gestational age was 35.4 (IQR: 35-36.2) weeks
in late preterm and 38.6 (IQR: 37.6-39.3) weeks in term
newborns. Birth weight was 2340.5 (IQR:2020-2765) g and
2840 (IQR: 2595-3325) g in late preterm and term newborns,
respectively.

Table 1 describes the platelet indices in LPN and TN. There
were no significant differences in platelet indices between
LPN and TN. No significant correlation was observed
between gestational age, birth weight and PLT (Figure 1 and
Figure 2).

Table 1. Platelet indices in late preterm and term newborns

Late premature (n=98) Term (n=102)

Median (IQR) Median (IQR) P value
GA (weeks) 35.4 (34.6-36.2) 388(3839.3)  <0.001
BW (grams) 23403 (2020-2765) 2840 (2595-3325)  <0.001
SGA, n (%) 29 (29.6%) 20 (19.6%) 0.101
PLT (x103/uL) 250 (211-326) 2625(225309) 0526
MPV (L) 9.3(8.9:9.7) 9.3 (9-9.6) 0.674
PCT (%) 0.3(02-03) 0.3 (0.2-0.3) 0372
PDW 16.3 (16.1-16.5) 163(16.1-164) 0976

GA, gestational age; BW, birth weight; PLT, platelet count; MPV, mean platelet volume; PCT,
plateletcrit; PDW, platelet distribution width; IQR, median interquartile range, SGA, small for
gestational age.
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Figure 1. Correlation between platelet count and gestational age. R is
Spearman’s correlation coefficient.
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Figure 2. Correlation between platelet count and birth weight. Ris Spearman’s
correlation oefficient.

Table 2 and Table 3, respectively, describes the platelet
indices according to patient’s characteristics in late preterm
and term newborns. In late preterm newborns, infants
of hypertensive mothers showed significantly lower PLT
(208x10%/pL vs. 265x103%/uL, p=0.035) and PCT (0.2% vs. 0.3%,
p=0.047) compared to infants of mothers without HT. Infants
born by cesarean section had a lower PLT (236.5x10%/uL vs.
272.5208x10%/pL, p=0.031). Compared to non-SGA infants,
SGA infants presented lower PLT (203x10%/uL vs. 263x10%/
pL, p=0.030) and PCT (0.2% vs. 0.2%, p=0.033). Multivariate
analysis revealed that Maternal HT was significantly related to
lower PLT (3=-0.336, p=0.001) while no factors related to PCT
and PDW were found.

In term newborns, males presented lower PLT (258x10%/uL
vs. 277x10%/pL, p=0.013) compared to female newborns.
Multivariate analysis showed that being SGA (B=-0.377,
p<0.001), male sex ($=-0.281, p=0.001) and maternal HT
(B=-0.209, p=0.017) were significantly related to lower PLT.
In addition, SGA (3=-0.401, p=0.001) and male sex (3=-0.307,
p=0.001) were associated with lower PCT.

In all studied patients, MPV was significantly different between
infants with and without PROM (9.8 fL vs. 9.2 fL, p=0.001).

DISCUSSION

This study demonstrated that platelet indices did not differ
between late preterm and term newborns. Previous studies
reported that LPN present lower PLT and PCT compared to
TN.UST Alicja et al.'" evaluated platelet parameters of 71 TN
and 58 LPN and found that PLT correlated with gestational
age and birth weight. In our study, there was no correlation
between PLT and gestational age or birth weight. On the
other hand, Rolim et al.'"¥ evaluated hematologic profile
in 2662 newborns including 193 late preterm, and showed
that platelets remained nearly constant during gestation.
These variations can be explained by differences in patient
characteristics and sample size.

The present study demonstrated that various patient’s
characteristics have an impact on platelet indices in late
preterm and term newborns. Term SGA newborns showed
lower PLT and PCT than non-SGA infants, as previously
reported.”! Reduced platelet count indicates the immaturity
of platelet production in SGA newborns.? Thrombopoietin,
the main regulator of platelet production, is produced by
liver. The original location of fetal thrombopoiesis is the

Table 2. Platelet indices according to patients characteristics in late preterm infants.

Factor (n) PLT (x103/pL) MPV (fL) PCT (%) PDW
Median (IQR) Median (IQR) Median (IQR) Median (IQR)
Maternal HT (15) 208 (165-238) 9.6 (8.7-9.8) 0.2 (0.1-0.25) 16.4 (16.2-16.6)
non-maternal HT (83) 265 (222-345) 9.3 (8.9-9.3) 0.3 (0.2-0.3) 16.3 (16.1-16.5)
P=0.035 P=0.790 P=0.047 P=0.451
PROM (23) 239.5 (208-283) 9.75(9-10.5) 0.2 (0.2-0.3) 16.4 (15.9-16.6)
non-PROM (75) 257.5 (217-335.5) 9.2 (8.9-9.6) 0.2 (0.2-0.3) 16.3(16.1-16.5)

P=0.376 P=0.034 P=0.958 P=0.307

Cesarean delivery (66) 236.5 (202-296) 9.4 (8.9-9.7) 0.2 (0.2-0.3) 16.4 (16.1-16.6)
Vaginal delivery (32) 272.5 (236.5-351.5) 9.25 (8.9-9.75) 0.2 (0.2-0.3) 16.2 (16-16.45)
P=0.031 P=0.693 P=0.068 P=0.128
Male (54) 237.5(187.7-293.3) 9.2 (8.8-9.7) 0.2 (0.2-0.3) 16.3 (16.1-16.5)
Female (44) 261.5(219.5-310.7) 9.2 (8.7-9.7) 0.2 (0.2-0.3) 16.3 (16.1-16.5)
P=0.123 P=0.694 P=0.131 P=0.755
SGA (29) 203 (159-221.5) 9 (8.8-9.5) 0.2 (0.1-0.2) 16.2 (16-16.4)
non-SGA (69) 263 (218.5-318.5) 9.2 (8.7-9.7) 0.2 (0.2-0.3) 16.6 (16.5-16.8)
P=0.030 P=0.176 P=0.033 P=0.500
Gestational age r=0.030 r=-0.114 r=0.053 r=-0.198
P=0.776 P=0.264 P=0.603 P=0.092
Birth weight r=0.206 r=-0.120 r=0.219 r=-0.096
P=0.042 P=0.238 P=0.031 P=0.347
5 min Apgar score r=0.123 r=-0.136 r=0.061 r=-0.127
P=0.226 P=0.182 P=0.0.552 P=0.213

PLT, platelet count MPV, mean platelet volume PCT, plateletcrit; PDW, platelet distribution width; IQR, median interquartile range; MH, maternal hypertension; SGA, small for gestational age; PROM, premature
rupture of membranes. Significant correlation between gestational age, birth weight, Apgar scores and platelet indices were analyzed using Spearman’s rank correlation (r).
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Table 3. Platelet indices according to patients characteristics in term infants.

Factor (n) PLT (x103/uL) MPV (fL) PCT (%) PDW
Median (IQR) Median (IQR) Median (IQR) Median (IQR)
Maternal Ht (6) 211 (163-266) 9.3 (8.6-9.9) 0.2 (0.2-0.2) 16.3(161-16.4)
Non-maternal HT (96) 265 (236-313.5) 9.3(9-9.6) 0.2 (0.2-0.3) 16.3 (16.1-16.5)
P=0.011 P=0.928 P=0.037 P=0.874
PROM (7) 283 (231-328) 9.9(9.3-10.3) 0.3 (0.2-0.3) 16.5 (16.2-16.6)
Non-PROM (95) 263 (226.5-299) 9.2 (9-9.6) 0.3 (0.2-0.3) 16.3 (16.1-16.4)
P=0.385 P=0.014 P=0.176 P=0.085
Cesarean delivery (66) 260 (237-299) 9.15 (8.5-9.6) 0.2 (0.2-0.3) 16.3 (16.1-16.5)
Vaginal delivery (36) 286 (243.7-318) 9.05 (8.7-9.3) 0.3 (0.2-0.3) 16.3 (16-16.4)
P=0.167 P=0.577 P=0.313 P=0.358
Male (52) 258 (221-286.5) 9.3 (9-9.75) 0.2 (0.2-0.3) 16.3 (16.1-16.5)
Female (50) 277 (236-332) 9.2 (9-9.6) 0.2 (0.2-0.3) 16.25 (16.1-16.4)
P=0.013 P=0.673 P=0.009 P=0.069
SGA (20) 210.5 (185-247) 9.2 (9-9.5) 0.2 (0.2-0.2) 16.3 (16-16.4)
Non-SGA (82) 278.5(239-317.5) 9.3(9-9.7) 0.3 (0.2-0.3) 16.3(16.1-16.5)
P<0.001 P=0.297 P=0.004 P=0.980
. r=0.134 r=-0.061 r=-0.153 r=-0.002
Gestational age
P=0.180 P=0.540 P=0.112 P=0.984
r=0.170 r=0.064 r=0.170 r=-0.086
Birth weight
P=0.087 P=0.525 P=0.088 P=0.391
) r=0.170 r=-0.076 r=0.143 r=-0.095
5 min Apgar score
P=0.088 P=0.477 P=0.152 P=0.344

PLT, platelet count MPV, mean platelet volume PCT, plateletcrit; PDW, platelet distribution width; IQR, median interquartile range; MH, maternal hypertension; SGA, small for gestational age; PROM, premature
rupture of membranes. Significant correlation between gestational age, birth weight, Apgar scores and platelet indices were analyzed using Spearman’s rank correlation (r). Spearman’s rank correlation (r).

liver and spleen.?" Intrauterine growth restriction disturbs
the development of internal organs as a result of the
redistribution of blood to the brain. Hiett et al.?? reported
that SGA infants had fewer circulating megakaryocytes in cord
blood. Moreover, in present study, infants born to mothers
with hypertension showed lower PLT and PCT. Maternal
hypertension has been reported to be associated with
neonatal thrombocytopenia.l'>?! Although the pathogenesis
of neonatal thrombocytopenia in maternal hypertension is
not well-established, one potential mechanism is that chronic
fetal hypoxia caused by maternal hypertension may impair
megakaryocyte proliferation.?4

This study showed that MPV was high in newborns born
from pregnancies with PROM. Chen et al.* found that MPV
correlates with intrauterine infection in newborns with
combined leukopenia and thrombocytopenia. MPV was also
associated with the development of intracranial hemorrhage,
chronic lung disease and necrotizing enterocolitis in preterm
very low birth weight infants.?®! High MPV and PDW values
were reported in late neonatal sepsis.””? In this study, there
was no case diagnosed with late sepsis.

We also found that term male newborns present lower platelet
values. Though studies on the relationship between sex and
PLT are very limited, a previous study?® reported higher PLT in
females compared to males in full term infants. However, the
mechanism of PLT changes by sex are not clearly established.
Some researchers suggested that males may have a restricted
maturity of thrombopoiesis.'™ Several studies reported
a significant relationship between low Apgar scores and

thrombocytopenia.?3% In a study of preterm infants between
27 and 35 weeks of gestation, Beiner et al.*" found that lower
gestational age, low 5 min Apgar, SGA, and cesarean delivery
were risk factors for neonatal thrombocytopenia. In a murine
model, severe hypoxia was shown to be related to shortened
platelet survival.®? In our study, there was no relationship
between platelet indices and 5 minute Apgar scores. This
might be due to the small number of cases with severe birth
asphyxia in our study population.

This study has certain limitations. Given the retrospective
nature of this study, the timing of blood samples was not
sufficiently standardized which might affect platelet indices.
Additionally, this was a single-center study involving a small
sample size, which limits to generalize available results to
other centers. Also, term infants in our study had various
complications such as hypoglycemia or transient tachypnea of
the newborns. The blood samples should have been collected
from healthy term infants for comparison of platelet indices
between late preterm and term newborns.

CONCLUSION

The present study shows that several perinatal conditions
influence the platelet indices in late preterm and term
newborns. Particularly, SGA, maternal hypertension, and
male sex were related to reduced PLT and PCT. Moreover,
MPV was found to be associated with PROM. Thus, it is
important to evaluate platelet parameters in newborns with
different perinatal factors since these neonates might have
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impaired platelet parameters which could lead to hemostatic
disorders and infectious diseases. Further studies regarding
the consequences of late prematurity and perinatal factors on
platelet indices are required.
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