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in Premature Infants < 32 Gestational Weeks

32 Gebelik Haftasindan Kii¢lik Prematiire Bebeklerde

Patent Duktus Arteriyozus Trombosit Sayisi ve

Ortalama Trombosit Hacminden Ftkilenmemektedir

ABSTRACT Objective: There have been controversial data regarding the effect of platelet count
and functions on spontaneous and medical closure of patent ductus arteriosus (PDA) in preterm
infants. Our aim was to investigate the relationship between platelet count and mean platelet
volume (MPV) and the medical and spontaneous closure of PDA in premature infants of <32
weeks of gestational age. Material and Methods: Patients were cathegorized as (1) those with a
hemodynamically significant PDA (HSPDA) at 12 to 24 hours of age and (2) those in whom
PDA was small or closed spontaneously. Patients with a HSPDA were further divided into two
subcathegories: Patients achieved ductal closure with medical treatment and those needed sur-
gical closure. Results: Seventy-five patients were included into the study population: 46 patients
had a HSPDA, while in 29 ductus arteriosus closed spontaneously by the first 24th hour of life.
Platelet count and MPV were similar between patients with and without a HSPDA (p>0.05). Of
the 46 patients with a HSPDA, 38 achieved a successful PDA closure after medical treatment,
while 8 needed surgical ligation. Again, there was no significant difference regarding platelet
count and MPV between patients responded to medical therapy and those did not. Conclusion:
Although platelet count and MPV may play a role in physiologic mechanisms of ductal closure;
there has been insufficient and controversial clinical data regarding the effect of platelet count
and functions on the fate of PDA in preterm infants. Prospective studies in this regard are war-
ranted.
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OZET Amag: Trombosit sayis1 ve fonksiyonlarinin, prematiire bebeklerde, patent duktus arteriyo-
zusun (PDA) spontan veya medikal olarak kapanmasina etkisi iizerine geliskili yayinlar bildirilmi-
stir. Calismamizda; 32 gebelik haftasindan kiigiik prematiire bebeklerde, trombosit sayis1 ve ortalama
trombosit hacmi (OTH) ile PDA' nin kapanmasi arasinda iliski olup olmadiginmi aragtirmay1 amag-
ladik. Gereg ve Yontemler: Hastalar (1) yasamlarinin 12-24. saatinde hemodinamik olarak énemli
PDA's1 olan ve (2) PDA's1 kapanmis veya hemodinamik olarak 6nemsiz olan olarak 2 gruba ayrildi.
Hemodinamik olarak 6nemli PDA's1 olan hastalar iki alt gruba ayrildi: Medikal tedavi ile PDA's1 ka-
panan hastalar ve cerrahi kapatmaya ihtiya¢ duyan hastalar. Bulgular: Caligmaya 32 gebelik haf-
tasindan kii¢iik 75 prematiire bebek alindi: 46 bebekte hemodinamik olarak 6nemli PDA mevcuttu.
Yagaminin 12-24. saatinde hemodinamik 6nemli PDA's1 olan ve olmayan prematiire hastalar
arasinda, trombosit sayis1 ve OTH agisindan istatistiksel olarak anlamli bir fark saptanmad:
(p>0.05). PDA's1 olan hastalardan 38'inde PDA medikal tedavi ile kapanirken, 8 hasta cerrahi ka-
patmaya ihtiya¢ duydu. Ayni sekilde, medikal tedaviye cevap veren ve cerrahi ihtiyaci olan has-
talar arasinda, trombosit sayis1 ve OTH acisindan istatistiksel olarak anlamli bir fark saptanmadi
(p>0.05). Sonug: Trombosit sayis1 ve OTH, PDA'nin kapanmasinda etkili fizyolojik mekanizma-
larda rol oynasa da; bu konuda prematiire bebeklerde simdiye kadar yapilan ¢aligmalar birbiriyle ¢e-
lismektedir ve bu etkiyi ortaya koymakta yetersiz kalmistir. Bu konuda ileriye dontik ¢aligmalar
yapilmasi gerektigini diisiinmekteyiz.

Anahtar Kelimeler: Patent duktus arteriyozus; trombosit sayisi; ortalama trombosit hacmi;
prematiirite
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remature infants with hemodynamically sig-
P nificant patent ductus arteriosus (HSPDA) has

been associated with a low survival rate.
Furthermore, these infants were found to be
more prone to have significant sequelae namely;
Respiratory distress syndrome (RDS), intraven-
tricular hemorrhage (IVH), bronchopulmonary
dysplasia (BPD), and necrotising enterocolitis
(NEC), when compared to premature infants

without a HSPDA.'-#

Previous research showed that the closure of
patent ductus arteriosus (PDA) is a two-step
process including the constriction of surrounding
smooth muscles and the anatomic remodelling
with cellular proliferation. Although, platelet
count and functions, local and systemic cytokines
and hormones have been suggested to affect the
closure of PDA. The exact mechanisms that play
arole in these processes after birth remains to be
elucidated.?®

There have been controversial data regard-
ing the effect of platelet count and functions on
spontaneous and medical closure of PDA in
preterm infants. Some studies suggested that
platelet count and functions play an important
role in the closure of ductus arteriosus, while
some others did not find any relationship be-
tween the ductal closure and platelet count and
functions.®®

High platelet count and mean platelet vol-
ume (MPV) have been shown to support ductal clo-
sure by promoting thrombosis inside the lumen of
arterial duct. Large platelets are known to be more
active. MPV has been suggested as a marker of
thrombopoiesis and platelet function. Some studies
reported that high MPV was associated with higher
rates of ductal closure in premature infants possibly
by supporting the formation of fibrin deposits inside
the arterial duct.2*¢8

The aim of the study was to investigate the
relationship between platelet count and MPV and
the medical and spontaneous closure of PDA in
premature infants less than 32 weeks of gesta-
tional age.
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I MATERIAL AND METHODS

STUDY DESIGN AND POPULATION

We retrospectively evaluated the medical records
of all premature infants with a gestational age of <
32 weeks followed in our hospital’s neonatal in-
tensive care unit (NICU) in the past two years. We
did not evaluate premature infants with a gesta-
tional age 32 weeks or above to keep the effect of
maturity on the PDA and platelet parameters to a
minimum. One hundred and five premature in-
fants of <32 weeks gestational age were followed in
our NICU in the last two years. The patients with
insufficient data, major congenital malformation,
severe pulmonary hypertension, and those de-
ceased within the first five days of life, were ex-
cluded from the study. Patients’ data regarding
birth weight, gestational age, gender, delivery type,
and mechanical ventilation type were noted. The
occurence of respiratory distress syndrome, necro-
tising enterocolitis, sepsis, and retinopathy of pre-
maturity were investigated. Patients were
cathegorized as those with a hemodynamically sig-
nificant PDA at 12 to 24 hours of age and those in
whom PDA was small or closed spontaneously. Pa-
tients with a HSPDA were further divided into two
subcathegories: Patients achieved ductal closure
with medical treatment and those needed surgical
closure. The study was compatible with the Dec-
laration of Helsinki and approved by the hospital
administration.

ECHOCARDIOGRAPHY

The diagnosis of PDA was made echocardiograph-
ically. PDAs with an internal diameter above 1.5
mm on colored Doppler evaluation and/or with a
left atrium to aortic root ratio above 1.5 was
deemed to be hemodynamically signicant.

LABORATORY DATA

Complete blood counts of patients at 0-24 hours
and 24-72 hours of age were obtained from a com-
puterized patient database. Platelet count and MPV
of the patients were recorded. Blood samples were
drawn from the umblical or a peripheral vein and
kept in ethylene diamine tetra acetic acid tubes.
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Samples were analyzed in a standard blood count
analyzer within four hours after collected.

STATISTICAL ANALYSES

Data was analyzed and processed with SPSS 18.0
statistical package programme (SPSS Inc., Chicago,
Mlinois, USA). The distribution pattern of data was
assessed by the Kolmogrov-Smirnow test. Quanti-
tative variables were demonstrated as mean =+ stan-
dard deviation for normally distributed data or as
median and minimum-maximum for the others.
The Chi-square test or Fisher’s exact test were em-
ployed to compare the qualitative data. The differ-
ences between the quantitative groups with normal
distribution were analyzed with Student’s t-test.
The Mann-Whitney U test was used for abnor-
mally distributed data. P value of < 0.05 was con-
sidered as statistically significant.

I RESULTS

The number of the premature infants of < 32 weeks
gestational age followed in our hospital’s NICU be-
tween January 2016 and April 2018 was one-hun-

dred and five. After exclusions, seventy-five pa-
tients were included into the study population. The
mean gestational age and birth weight of the study
population were 28,5+2,4 weeks and 1180 + 406
grams, respectively.

Of the patients included into the study 46 pa-
tients had a HSPDA, while in 29 ductus arteriosus
closed spontaneously by the first 24™ hour of life.
Gestational age and birth weight were significantly
lower in patients with HSPDA. The need for oxy-
gen and mechanical ventilation, the rate of NEC,
sepsis and all grade IVH were higher in patients
with HSPDA (Table 1). Nonetheless, gender, de-
livery type, the rate of antenatal steroid adminis-
tration, RDS, and ROP were similar between
groups. Moreover, the groups did not differ in
terms of platelet counts and MPV (p>0.05).

Of the 46 patients with a HSPDA, 38 achieved
a successful PDA closure after medical treatment
using either ibuprofen or parasetamol, while 8
needed surgical ligation. A successful closure with
medical treatment occured after one course of ther-
apy in 26 patients, two courses in 5, and three

TABLE 1: Demographic and clinical characteristics of the patients with and without patent ductus arteriosus.
Patients with PDA (n: 46) Patients with Spontaneous Closure (n:29) p value
Gestational age {wk)? 27723 29.6+2.0 <0.001
Birth Weight (g)? 1083 + 343 1335 + 452 0.008
Male gender® 26 (57) 16 (55) 0.9
Antenatal steroid use® 8(17) 5(17) 0.98
Cesarean Section® 36 (78) 25 (86) 0.54
RDS® 33(72) 17 (59) 0.31
Maximum FiO,? 58.1 £23.9 44.2+22.8 0.015
Mechanical Ventilation® 34 (74) 11(38) 0.03
NEC® 7 (15) 0(0) 0.039
Sepsis Occurence” 33(72) 9(31) 0.01
ROP Occurence® 4(9) 1(3) 0.64
IVH (all grades)® 18(39) 1(3) <0.001
Platelet count (0-24 hour) x 10,/mm?? 218.0 £ 76.0 222.5+68.0 0.79
Platelet count (24-72 hour) x 10g/mm32 187.9£102.7 209.9 +81.5 0.33
MPV (0-24 hour) (fl)* 855+ 06 8.6+0.7 0.77
MPV (24-72 hour) (fl)? 9.03+0.38 8.84+0.8 0.33

“Data are expressed as mean+SD; *Data are expressed as numbers with percentage in parantheses.
PDA: Patent ductus arteriosus; wk: week; g: grams; RDS: respiratory distress syndrome; NEC: necrotizing enterocolitis; ROP: retinopathy of prematurity; IVH: intraventricular hem-

orrhage; MPV: mean platelet volume; fl: femtoliter.
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courses in 6 cases. One patient received four courses
of medical therapy to achieve the successful closure.
Again, there was no significant difference regarding
platelet count and MPV between patients responded
to medical therapy and those did not.

I DISCUSSION

In this study, we demonstrated that platelet count
and MPV were not associated with the occurence
of PDA, and neither with its response to medical
therapy in premature infants with a gestational age
<32 weeks.

There has been accumulating controversial
data reported after Echtler et al.” demonstrated that
mice pups with a defective platelet adhesion and
production was more vulnerable to develop per-
sistent PDA even after treatment with in-
domethacin. They also reported that low platelet
count was an independent predictor of HSPDA in

preterm infants of < 30 weeks gestational age.

Some clinical studies showed that platelet
count and functions were associated with the clo-
sure of arterial duct in premature infants after
birth: Ahamed et al. in their study, showed that
higher platelet count was a predictor of successful
ductal closure after indomethacin therapy with an
odds ratio of 1.5 in premature infants of <32 weeks
gestational age.! Dani et al. found that thrombocy-
topenia at birth was associated with the occurrence
of PDA.? However, they also showed that MPV
values did not influence the fate of PDA in preterm
infants. Dizdar et al. showed that the occurence of
PDA was associated with platelet count but not
with MPV.? They could not demonstrate an associ-
ation between platelet parameters and the response
of PDA to medical therapy. Kahvecioglu et al. found
that decreased platelet function was associated with
the persistence of ductus arteriosus in premature in-
fants and suggested that impaired platelet function
might play an important role in the pathogenesis of
PDA in this subgroup of patients.” However, they
could not show an association between platelet
count, MPV and HSPDA in the same cohort.

On the other hand, Shah et al.!° found that low
circulating platelet counts was unrelated to the fate
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of PDA, mentioning that term infants born with
severe thrombocytopenia secondary to inherited or
alloimmune disease do not have a higher incidence
of PDA. Again, similar to our results, Olukman et
al. in their study, where 824 premature infants of <
34 weeks of gestational age were retrospectively
analyzed showed that neither low platelet count
nor MPV was associated with the persistence of
HSPDA.? Simon et al. in their systematic review
and meta-analysis, where they evaluated eleven co-
hort studies involving 3,479 preterm infants with a
gestational age <32 weeks, found a marginal yet sig-
nificant assocciation between low platelet count in
the first days of life and the persistence of ductus
arteriosus.!! They concluded that this association
needs to be investigated in prospective studies. The
discrepancy among these studies may be explained
by differences in the mean gestational age, male to
female ratio, the rate of sepsis and respiratory prob-
lems in study populations.??

I CONCLUSION

We did not find any relationship between platelet
count, MPV and the medical and spontaneous clo-
sure of PDA in preterm infants. Although platelet
count and MPV may play a role in physiologic
mechanisms of ductal closure. There has been in-
sufficient and controversial clinical data regarding
the effect of platelet count and functions on the
fate of PDA in preterm infants. Prospective studies
on this issue are warranted.

LIMITATIONS

Relatively small sample size was the main limita-
tion of the study. Retrospective design of the study
was another drawback. We did not evaluate the
platelet functions using elaborate hematologic tests,
which may significantly affect the fate of ductus ar-
teriosus.
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