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Abstract



            
Objective The aim of this study was to assess the utility of early postnatal platelet indices in the prediction of hemodynamically significant patent ductus arteriosus (hsPDA) and its response to pharmacological treatment in preterm infants.



            
Study Design The medical records of 971 infants with gestational age < 30 weeks and birth weight < 1,500 g were analyzed retrospectively. Infants with hsPDA comprised the study group and those without hsPDA comprised the control group. Complete blood count results were recorded, and red cell distribution width-to-platelet ratio (RPR) and platelet mass were calculated.



            
Results A total of 481 infants, 169 in the hsPDA group and 312 in the control group, were included. In terms of platelet indices, the hsPDA group showed significantly lower mean platelet volume (MPV) and platelet mass, whereas RPR was significantly higher (p < 0.05, respectively). Multiple logistic regression analysis showed that RDS (relative ratio [RR]: 2.39; 95% confidence interval [CI]: 1.45–3.93; p < 0.001), MPV < 7.85 (RR: 3.71; 95% CI: 2.29–6.01; p < 0.001), and RPR > 0.070 (RR: 5.33; 95% CI: 3.28–8.65; p < 0.001) were independent risk factors for hsPDA.



            
Conclusion Low MPV and platelet mass and high RPR in the first hours of life are risk factors for hsPDA and hsPDA refractive to pharmacological treatment with ibuprofen in preterm infants.






        
[bookmark: N10C1F]
Keywords

mean platelet volume - 
patent ductus arteriosus - 
platelet mass - 
red cell distribution width to platelet ratio
      

[bookmark: N117F0]
Authors' contributions

[bookmark: FN190128-11]
        
E.G.K., M.B., H.U., and C.T. designed the research. M.B., H.U., and C.T. conducted the research and followed up with patients. E.G.K., M.B., and C.T. made statistical analyses. E.G.K., M.B., H.U., and C.T. wrote the paper with revision. E.G.K. and M.B. had primary responsibility for final content.

      





 

[bookmark: ]

[bookmark: N117FD]
	
References


	
[bookmark: JR190128-1]1 

Mezu-Ndubuisi OJ, 


Agarwal G, 


Raghavan A, 


Pham JT, 


Ohler KH, 


Maheshwari A. 

Patent ductus arteriosus in premature neonates. Drugs 2012; 72 (07) 907-916 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR190128-2]2 

Evans N. 

Preterm patent ductus arteriosus: a continuing conundrum for the neonatologist?. Semin Fetal Neonatal Med 2015; 20 (04) 272-277 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR190128-3]3 

Dani C, 


Poggi C, 


Fontanelli G. 

Relationship between platelet count and volume and spontaneous and pharmacological closure of ductus arteriosus in preterm infants. Am J Perinatol 2013; 30 (05) 359-364 





Article in Thieme ConnectPubMedGoogle Scholar





	
[bookmark: JR190128-4]4 

Jain A, 


Shah PS. 

Diagnosis, evaluation, and management of patent ductus arteriosus in preterm neonates. JAMA Pediatr 2015; 169 (09) 863-872 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR190128-5]5 

Terrin G, 


Conte F, 


Oncel MY. 

, et al.  Paracetamol for the treatment of patent ductus arteriosus in preterm neonates: a systematic review and meta-analysis. Arch Dis Child Fetal Neonatal Ed 2016; 101 (02) F127-F136 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR190128-6]6 

Hamrick SE, 


Hansmann G. 

Patent ductus arteriosus of the preterm infant. Pediatrics 2010; 125 (05) 1020-1030 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR190128-7]7 

Clyman RI. 

Ibuprofen and patent ductus arteriosus. N Engl J Med 2000; 343 (10) 728-730 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR190128-8]8 

Weber SC, 


Gratopp A, 


Akanbi S. 

, et al.  Isolation and culture of fibroblasts, vascular smooth muscle, and endothelial cells from the fetal rat ductus arteriosus. Pediatr Res 2011; 70 (03) 236-241 





PubMedGoogle Scholar





	
[bookmark: JR190128-9]9 

Echtler K, 


Stark K, 


Lorenz M. 

, et al.  Platelets contribute to postnatal occlusion of the ductus arteriosus. Nat Med 2010; 16 (01) 75-82 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR190128-10]10 

Simon SR, 


van Zogchel L, 


Bas-Suárez MP, 


Cavallaro G, 


Clyman RI, 


Villamor E. 

Platelet counts and patent ductus arteriosus in preterm infants: a systematic review and meta-analysis. Neonatology 2015; 108 (02) 143-151 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR190128-11]11 

Alyamac Dizdar E, 


Ozdemir R, 


Sari FN. 

, et al.  Low platelet count is associated with ductus arteriosus patency in preterm newborns. Early Hum Dev 2012; 88 (10) 813-816 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR190128-12]12 

Özer Bekmez B, 


Tayman C, 


Büyüktiryaki M, 


Çetinkaya AK, 


Çakır U, 


Derme T. 

A promising, novel index in the diagnosis and follow-up of patent ductus arteriosus: Red cell distribution width-to-platelet ratio. J Clin Lab Anal 2018; 32 (09) e22616 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR190128-13]13 

Demirel G, 


Yılmaz A, 


Vatansever B, 


Tastekin A. 

Is high platelet distribution width in the first hours of life can predict hemodynamically significant patent ductus arteriosus in preterm newborns?. J Matern Fetal Neonatal Med 2019; 14: 1-5 





PubMedGoogle Scholar





	
[bookmark: JR190128-14]14 

Olukman O, 


Ozdemir R, 


Karadeniz C, 


Calkavur S, 


Mese T, 


Vergin C. 

Is there a relationship between platelet parameters and patency of ductus arteriosus in preterm infants?. Blood Coagul Fibrinolysis 2017; 28 (01) 8-13 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR190128-15]15 

Demir N, 


Peker E, 


Ece İ, 


Ağengin K, 


Bulan KA, 


Tuncer O. 

Is platelet mass a more significant indicator than platelet count of closure of patent ductus arteriosus?. J Matern Fetal Neonatal Med 2016; 29 (12) 1915-1918 





PubMedGoogle Scholar





	
[bookmark: JR190128-16]16 

Sallmon H, 


Weber SC, 


Hüning B. 

, et al.  Thrombocytopenia in the first 24 hours after birth and incidence of patent ductus arteriosus. Pediatrics 2012; 130 (03) e623-e630 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR190128-17]17 

Kahvecioglu D, 


Erdeve O, 


Akduman H. 

, et al.  Influence of platelet count, platelet mass index, and platelet function on the spontaneous closure of ductus arteriosus in the prematurity. Pediatr Neonatol 2018; 59 (01) 53-57 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR190128-18]18 

Vayá A, 


Alis R, 


Hernández JL. 

, et al.  RDW in patients with systemic lupus erythematosus. Influence of anaemia and inflammatory markers. Clin Hemorheol Microcirc 2013; 54 (03) 333-339 





PubMedGoogle Scholar





	
[bookmark: JR190128-19]19 

Chen B, 


Ye B, 


Zhang J, 


Ying L, 


Chen Y. 

RDW to platelet ratio: a novel noninvasive index for predicting hepatic fibrosis and cirrhosis in chronic hepatitis B. PLoS One 2013; 8 (07) e68780 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR190128-20]20 

Nagula P, 


Karumuri S, 


Otikunta AN, 


Yerrabandi SRV. 

“Correlation of red blood cell distribution width with the severity of coronary artery disease-A single center study”. Indian Heart J 2017; 69 (06) 757-761 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR190128-21]21 

Salvagno GL, 


Sanchis-Gomar F, 


Picanza A, 


Lippi G. 

Red blood cell distribution width: a simple parameter with multiple clinical applications. Crit Rev Clin Lab Sci 2015; 52 (02) 86-105 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR190128-22]22 

Garofoli F, 


Ciardelli L, 


Mazzucchelli I. 

, et al.  The red cell distribution width (RDW): value and role in preterm, IUGR (intrauterine growth restricted), full-term infants. Hematology 2014; 19 (06) 365-369 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR190128-23]23 

Liu Z, 


Li X, 


Zhang M. 

, et al.  The role of mean platelet volume/platelet count ratio and neutrophil to lymphocyte ratio on the risk of febrile seizure. Sci Rep 2018; 8 (01) 15123 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR190128-24]24 

Shin DH, 


Rhee SY, 


Jeon HJ, 


Park JY, 


Kang SW, 


Oh J. 

An increase in mean platelet volume/platelet count ratio is associated with vascular access failure in hemodialysis patients. PLoS One 2017; 12 (01) e0170357 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR190128-25]25 

Gao L, 


Zhang H, 


Zhang B, 


Zhang L, 


Wang C. 

Prognostic value of combination of preoperative platelet count and mean platelet volume in patients with resectable non-small cell lung cancer. Oncotarget 2017; 8 (09) 15632-15641 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR190128-26]26 

El Hajjar M, 


Vaksmann G, 


Rakza T, 


Kongolo G, 


Storme L. 

Severity of the ductal shunt: a comparison of different markers. Arch Dis Child Fetal Neonatal Ed 2005; 90 (05) F419-F422 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR190128-27]27 

Skinner J. 

Diagnosis of patent ductus arteriosus. Semin Neonatol 2001; 6 (01) 49-61 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR190128-28]28 

Bath PM, 


Butterworth RJ. 

Platelet size: measurement, physiology and vascular disease. Blood Coagul Fibrinolysis 1996; 7 (02) 157-161 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR190128-29]29 

Akar S, 


Karadag N, 


Gokmen Yildirim T. 

, et al.  Does platelet mass influence the effectiveness of ibuprofen treatment for patent ductus arteriosus in preterm infants?. J Matern Fetal Neonatal Med 2016; 29 (23) 3786-3789 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR190128-30]30 

Kamath S, 


Blann AD, 


Lip GY. 

Platelet activation: assessment and quantification. Eur Heart J 2001; 22 (17) 1561-1571 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR190128-31]31 

Slomp J, 


Gittenberger-de Groot AC, 


Glukhova MA. 

, et al.  Differentiation, dedifferentiation, and apoptosis of smooth muscle cells during the development of the human ductus arteriosus. Arterioscler Thromb Vasc Biol 1997; 17 (05) 1003-1009 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR190128-32]32 

Zisk JL, 


Mackley A, 


Clearly G, 


Chang E, 


Christensen RD, 


Paul DA. 

Transfusing neonates based on platelet count vs. platelet mass: a randomized feasibility-pilot study. Platelets 2014; 25 (07) 513-516 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR190128-33]33 

Dani C, 


Poggi C, 


Barp J, 


Berti E, 


Fontanelli G. 

Mean platelet volume and risk of bronchopulmonary dysplasia and intraventricular hemorrhage in extremely preterm infants. Am J Perinatol 2011; 28 (07) 551-556 





Article in Thieme ConnectPubMedGoogle Scholar





	
[bookmark: JR190128-34]34 

Kamińska J, 


Koper OM, 


Siedlecka-Czykier E, 


Matowicka-Karna J, 


Bychowski J, 


Kemona H. 

The utility of inflammation and platelet biomarkers in patients with acute coronary syndromes. Saudi J Biol Sci 2018; 25 (07) 1263-1271 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR190128-35]35 

Koklu E, 


Yuksel IO, 


Arslan S. 

, et al.  Predictors of symptom development in intermediate carotid artery stenosis: mean platelet volume and platelet distribution width. Angiology 2016; 67 (07) 622-629 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR190128-36]36 

Taefi A, 


Huang CC, 


Kolli K, 


Ebrahimi S, 


Patel M. 

Red cell distribution width to platelet ratio, a useful indicator of liver fibrosis in chronic hepatitis patients. Hepatol Int 2015; 9 (03) 454-460 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR190128-37]37 

Lippi G, 


Salvagno GL, 


Guidi GC. 

Red blood cell distribution width is significantly associated with aging and gender. Clin Chem Lab Med 2014; 52 (09) e197-e199 





PubMedGoogle Scholar





	
[bookmark: JR190128-38]38 

Kim ES, 


Kim EK, 


Choi CW. 

, et al.  Intrauterine inflammation as a risk factor for persistent ductus arteriosus patency after cyclooxygenase inhibition in extremely low birth weight infants. J Pediatr 2010; 157 (05) 745-750 





CrossrefPubMedGoogle Scholar










 









    
  

  
    
      
        


      

    

    
      
        
        


      

    

  


  

  
  
    
      
      
    
    
      
        
        
      

    
  




  
  
    
      
      
    
    
      
        
        
      

    
  



  







    
    


















  






      

      

  
    Top of Page
  

  
    
      ©  Georg Thieme Verlag KG | 
      
      
        Imprint |
        Privacy policy statement |
      
      Smartphone Version
      

      
        Your Current IP Address: 44.201.69.160
      

    

    

  




      


  
    
  
  
  
    
    
      
        
        
        
        
      
      
      
      
    
  
  




    

    






    

    
      
        
      
    

    
    


    
      
      
      
    

  