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ABSTRACT 
Objective: The aim of this study is to compare the efficacy of oral ibuprofen versus paracetamol for PDA closure 

in preterm neonates.  
Study Design: Randomized Control trial 
Place and Duration: The study was conducted at Neonatology department North West General Hospital, 

Peshawar for duration of three years from April 2018 to March 2021. 
Methods: Total one hundred and fifty preterm neonates were included in this study. Patients’ detailed 

demographics including gestational age, gender; birth and diameter were recorded after taking informed written 
consent from the parents. Patients were equally divided into two groups, I and II. Group I had 75 patients and 
received paracetamol for closure for patent ductus arteriosus and group II received oral ibuprofen for closure of 
PDA. Outcomes among both groups were calculated in terms of effectiveness, mortality and post-operative 
complications. Data was analyzed by SPSS 22.0 version. 
Results: Mean gestational age of the patients in group I was 29.12±7.44 weeks and in group II mean gestational 

age was 30.09±4.66 weeks. 45 (65%) male in group I and in group II 40 (53.3%) were male babies. Mean ductal 
diameter in group I was 3.02±1.13 and in group II mean diameter was 2.98±0.16 mm. In group I cesarean birth 
was found in 50 (66.7%) and in group II 48 (64%) cesarean birth was found. Mean duration of closure was lower 
in group I 4.24±1.03 days as compared to group II 5.01±0.03 days. PDA closure rate was higher in group I 62 
(82.7%) and in group II its frequency was 58 (77.3%). Re-opening of ductus was found in 6 (8%) in group I and 8 
(10.7%) in group II. Adverse outcomes were renal failure, hyperbilirubinemia and gastrointestinal bleeding among 
both groups. Mortality rate in ibuprofen group was higher 7 (9.3%) as compared to group I 4 (5.3%). 
Conclusion:  We concluded in this study that the use of drug paracetamol is effective for the closure of PDA in 

preterm neonates as compared to oral ibuprofen with less adverse outcomes and mortality rate. 
Keywords: PDA, Neonates, Paracetamol, Ibuprofen, Complications, Mortality 

 

INTRODUCTION 
Preterm newborns with respiratory distress syndrome 
(RDS) are more likely to develop patent ductus arteriosus 
(PDA), and 60–70% of those preterm infants get medicinal 
or surgical therapy for it [1]. A lot of people disagree on 
how to handle PDA properly because studies employing 
non-steroidal anti-inflammatory medicines (NSAIDs) for 
PDA closure on preterm newborns have failed to show any 
significant benefits [2]. There has been evidence that a 
prolonged left-to-right shunt through the ductus arteriosus 
(DA) causing RDS leads to increasing respiratory failure, a 
worse survival rate, an increased risk of intraventricular 
hemorrhage (IVH), and BPD [1-6]. As a result, closing PDA 
before extensive left-to-right shunting occurs is 
recommended. 
 There are now two therapy options for PDA: the first 
is pharmacological treatment with an NSAID; the second is 
surgical ligation if medical treatment fails, which should be 
avoided if at all feasible because of the serious problems 
that go along with it [7].] Indomethacin or ibuprofen are the 
mainstays of PDA closure medical treatment. In 70–80% of 
cases, both are effective in inducing ductal closure [8,9]. 
Although these medications might be extremely beneficial, 
they can also induce serious side effects such 
gastrointestinal perforations, acute renal failure, and blood 
problems. Because it has fewer side effects than 
indomethacin but a lower success rate, ibuprofen appears 

to be the treatment of choice for PDA pharmacological 
closure at the moment [9]. However, it does not represent 
the ideal drug due to its poor safety profile [9] and a 30% 
failure rate [10, 11]. 
 However, there have been no conclusive randomised 
controlled trials using Mefenamic acid, another NSAID 
(non-steroidal anti-inflammatory medicine), to seal a PDA 
[12]. The hunt for non-surgical alternatives to Indomethacin 
and maybe Ibuprofen has been sparked by a variety of side 
effects. 
 While Paracetamol's influence on prostacyclin 
synthesis has been recognized since the late 1990s [10, 
11], it was only in the current decade that it was proposed 
as a viable alternative medicine for PDA closure after 
specific data confirmed its dose-dependent effectiveness 
[13]. Ibuprofen operates on the cyclooxygenase enzyme, 
whereas paracetamol appears to act on the peroxidase 
component of PG-H2synthetase. Due to the fact that 
peroxidase is activated at a concentration of peroxide 10 
times lower than cyclooxygenase, paracetamol-mediated 
suppression is based on decreased local levels of peroxide 
(as the condition with hypoxia). Paracetamol was 
commonly utilized to treat patients who had failed to 
respond to or were contraindicated for Ibuprofen, and the 
majority of these studies used a 15mg/kg/dose every 6 
hour oral paracetamol regimen [14]. 
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 Medications such as indomethacin and ibuprofen are 
currently the primary line of treatment for PDA. These 
medications have similar ductal closure rates, ranging from 
70 to 85 percent, but various contraindications and 
potential side effects come with them. [15,16] When 
pharmacological treatment fails, doctors may turn to 
surgery to treat preterm newborns with symptomatic PDA, 
but this procedure carries a significant risk of 
complications. [17,18] It is therefore critical to find a 
medicine that is both safe and effective in the treatment of 
PDA as soon as possible. Preterm newborns with PDA may 
benefit from the use of paracetamol, a common antipyretic 
and analgesic medicine. There are few negative effects 
associated with paracetamol treatment. [19] A prospective 
randomized controlled trial has not yet been conducted to 
examine the effectiveness of this treatment. 
 The purpose of this study is to compare the efficacy of 
oral ibuprofen versus paracetamol for PDA closure in 
preterm neonates. 
 

MATERIAL AND METHODS 
This randomized control trail was conducted at 
Neonatology department North West General Hospital, 
Peshawar for duration of three years from April 2018 to 
March 2021and comprised 150 preterm neonates. Patients 
had major congenital malformations, fetal hydrops, life-
threatening infection and those who did not give written 
consent were excluded from this study. 
 Patients were equally divided into two groups, I and II. 
In group I oral paracetamol 15 mg/kg every 6 h for 3 days 
were given to neonates and 10 mg/kg followed by 5 mg/kg 
after 24 and 48 h oral ibuprofen was given to patients. 
Neonates in the ibuprofen group received the same volume 
of D5W for medication administration as those in the 
paracetamol group between doses of oral ibuprofen. The 
outcome of an echocardiography examination following the 
first treatment course determined whether or not a 
participant received a second session of treatment. There 
was no need for additional therapy if ductal shunting was 
only modest after two rounds without respiratory 
assistance. During therapy, drug safety parameters such 
as 24-hour urine output, bleeding tendency, IVH grade, and 
serum creatinine and bilirubin levels were monitored daily. 
Drugs were adjusted as necessary. Four weeks after the 
baby was born, an eye test was performed. Renal failure, 
NEC, IVH grade 3–4, and gastrointestinal bleeding are all 
conditions that would necessitate halting treatment. 
 Frequencies and percentages were used for 
categorical variables. Mean standard deviation was used. 
Complete date was analyzed by SPSS 22.0 version. 
 

RESULTS 
Mean gestational age of the patients in group I was 
29.12±7.44 weeks and in group II mean gestational age 
was 30.09±4.66 weeks. 45 (65%) male in group I and in 
group II 40 (53.3%) were male babies. Mean ductal 
diameter in group I was 3.02±1.13 and in group II mean 
diameter was 2.98±0.16 mm. In group I cesarean birth was 
found in 50 (66.7%) and in group II 48 (64%) cesarean birth 
was found. Mean birth weight in group I was 1487.1±581.4 
g and 1501.4±359.8 g in group II. (Table 1) 
 

Table 1: Baseline characteristics of enrolled cases 

Variables Group I Group II 

Mean gestational age 
(weeks)  29.12±7.44  30.09±4.66 

Mean ductal diameter 
(mm)  3.02±1.13  2.98±0.16 

Mean birth weight (g)  1487.1±581.4  1501.4±359.8 

Type of Delivery   

Cesarean  50 (66.7%)  48 (64%) 

Normal  25 (33.3%) 27 (36%) 

Gender      

Male  45 (65%)  40 (53.3%) 

Female  30 (35%)  35 (46.7%) 

 
 Mean duration of closure was lower in group I 
4.24±1.03 days as compared to group II 5.01±0.03 days. 
PDA closure rate was higher in group I 62 (82.7%) and in 
group II its frequency was 58 (77.3%). (Table 2) 
 
Table 2: Comparison of effectiveness among both groups 

Variables Group I Group II 

Mean duration of closure (days)  4.24±1.03  5.01±0.03 

PDA Closure   

Yes  62 (82.7%)  58 (77.3%) 

No  13 (17.3%)  17 (32.7%) 

 Re-opening of duct was found in 6 (8%) in group I and 
8 (10.7%) in group II. Adverse outcomes were renal failure, 
hyperbilirubinemia and gastrointestinal bleeding among 
both groups. (Table 3) 
 
Table 3: Comparison of complications and adverse outcomes 
among both groups 

Variables Group I (n=75) Group II (n=75) 

Complications   

Re-opening of duct  6 (8%)  8 (10.7%) 

renal failure  1 (1.3%) 2 (2.7%) 

hyperbilirubinemia  13 (17.3%) 15 (20%) 

gastrointestinal bleeding   3 (4%) 7 (9.3%) 

Mortality rate in ibuprofen group was higher 7 (9.3%) as 
compared to group I 4 (5.3%). (Table 4) 
 
Table 4: Comparison of mortality among both groups 

Variables Group I (n=75) Group II (n=75) 

Mortality   

Yes  4 (5.3%).  7 (9.3%) 

No  71 (94.7%)  68 (90.7%) 

 

DISCUSSION 
The majority of analogous cases, including the first [20] 
recorded example where paracetamol was originally used 
to seal the ductus arteriosus, did not employ paracetamol 
as the treatment of choice but rather as a supplemental 
medication when COX inhibitors were ineffective or 
contraindicated. Previous studies could not support the use 
of paracetamol as a first-line treatment for preterm babies 
with PDA because they lacked significant sample sizes for 
the examination of efficacy and safety-related factors such 
as gastrointestinal bleeding, NEC, IVH, hyperbilirubinemia 
and death. 
 In this randomized control trial 150 preterm neonates 
were presented. Patients were equally divided into two 
groups. Group I received paracetamol and oral ibuprofen 
was given to group II. Mean gestational age of the patients 
in group I was 29.12±7.44 weeks and in group II mean 
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gestational age was 30.09±4.66 weeks. 45 (65%) male in 
group I and in group II 40 (53.3%) were male babies. Mean 
ductal diameter in group I was 3.02±1.13 and in group II 
mean diameter was 2.98±0.16 mm. These findings were 
comparable to the previous researches.[21,22] In group I 
cesarean birth was found in 50 (66.7%) and in group II 48 
(64%) cesarean birth was found. Mean birth weight in 
group I was 1487.1±581.4 g and 1501.4±359.8 g in group 
II. Results of our study were similar to the past some 
studies.[23] 
 With reports ranging from 20% to 60% (based on 
study population and diagnostic criteria)[19], El Hajjar M et 
al. concluded that preterm neonates have a much higher 
incidence of PDA. However, such high data may have been 
derived from PDA cases among the extreme preterms that 
required admission to NICU's. The prevalence of PDA in 
preterm newborns was estimated by Hoffman JI et al. to be 
55% if detected within the first 24 hours of life [24], and it 
may last as long as 57 out of every 100,000 live births after 
the second week of life due to functional followed by 
structural closure [25]. One in 2,000 termneonates are born 
with PDA, with the condition accounting for 5–10% of all 
congenital cardiac disease, according to Schneider DJ Met 
al. [26]. 
 In current study we found that mean duration of 
closure was lower in group I 4.24±1.03 days as compared 
to group II 5.01±0.03 days. PDA closure rate was higher in 
group I 62 (82.7%) and in group II its frequency was 58 
(77.3%). These results were comparable to the previous 
some studies in which paracetamol was an effective in 
ductus closure.[20,21,27] Preterm infants with patent 
ductus arteriosus were treated with i/v Paracetamol dosed 
at 15 mg/kg/dose, and in 10 of the 13 patients (76.9%), the 
PDA was closed by the median second day after 
intravenous paracetamol therapy, according to Tekgunduz 
KS et al (2015). [28]  
 Another recent study by Sunil B et al (2018) 
demonstrated that paracetamol is beneficial in ductal 
closure with low negative effects on Paracetamol. With 
intravenous paracetamol treatment, 27 out of 36 preterm 
newborns with hemodynamically significant PDA (hs-PDA) 
closed their PDAs (75%). On the other hand, Adriansyah R 
et al. examined the impact of intravenous paracetamol and 
discovered a 65.5% PDA closure rate after 14 days of 
testing.[29] In current study re-opening of duct was found in 
6 (8%) in group I and 8 (10.7%) in group II. Adverse 
outcomes were renal failure, hyperbilirubinemia and 
gastrointestinal bleeding among both groups.[27-29] 
 A viable option to Ibuprofen for the medical closure of 
PDA is Paracetamol, which has less known side effects 
and theoretical benefits of improved PCM safety and 
tolerability. 
 

CONCLUSION 
We concluded in this study that the use of drug 
paracetamol is an effective for the closure of PDA in 
preterm neonates as compared to oral ibuprofen with less 
adverse outcomes and mortality rate. 
 

REFERENCE 
1. Hamrick SE, Hansmann G (2010) Patent ductus arteriosus 

of the preterm infant. Pediatrics 125:1020–1030 

2. El-Khuffash A, Weisz DE, McNamara PJ (2016) Reflections 
of the changes in patent ductus arteriosus management 
during the last 10 years. Arch Dis Child Fetal Neonatal Ed 
101:F474–F478 

3. Brooks JM, Travadi JN, Patole SK, Doherty DA, Simmer K 
(2005) Is surgical ligation of patent ductus arteriosus 
necessary? The Western Australian experience of 
conservative management. Arch Dis Child Fetal Neonatal Ed 
90:F235–F239 

4. Kaempf JW, Wu XY, Kaempf AJ, Kaempf AM, Wang L, 
Grunkemeier G (2012) What happens when the patent 
ductus arteriosus is treated less aggressively in very low 
birth weight infants? J Perinatol 32:344–348 

5. Liebowitz M, Clyman RI (2017) Prophylactic indomethacin 
compared with delayed conservative management of the 
patent ductus arteriosus in extremely preterm infants: effects 
on neonatal outcomes. J Pediatr 187:119–126  

6. Schena F, Francescato G, Cappelleri A, Picciolli I, Mayer A, 
Mosca F, Fumagalli M (2015) Association between 
hemodynamically significant patent ductus arteriosus and 
bronchopulmonary dysplasia. J Pediatr 166:1488–1492  

7. Malviya MN, Ohlsson A, Shah SS (2013) Surgical versus 
medical treatment with cyclooxygenase inhibitors for 
symptomatic patent ductus arteriosus in preterm infants. 
Cochrane Database Syst Rev 3:CD003951 

8. Fowlie PW, Davis PG (2012) Prophylactic intravenous 
indomethacin for preventing mortality and morbidity in 
preterm infants. Cochrane Database Syst Rev 3:CD000174  

9. Ohlsson A, Walia R, Shah SS (2018) Ibuprofen for the 
treatment of patent ductus arteriosus in preterm or low birth 
weight (or both) infants. Cochrane Database Syst Rev 
9:CD003481 

10. Hammerman C, Bin-Nun A, Kaplan M (2012) Managing the 
patent ductus arteriosus in the premature neonate: a new 
look at what we thought we knew. Semin Perinatol 36:130–
138 

11. Thomas RL, Parker GC, Van Overmeire B, Aranda JV 
(2005) A meta-analysis of ibuprofen versus indomethacin for 
closure of patent ductus arteriosus. Eur J Pediatr 164:135–
140 

12. Erdeve O, Yurttutan S, Altug N, Ozdemir R, Gokmen T, et al. 
(2012) Oral versus intravenous ibuprofen for patent ductus 
arteriosus closure: a randomized controlled trial in extremely 
low birthweight infants. Arch Dis Child Fetal Neonatal 
Ed (97) 279–283. 

13  Gokmen T, Erdeve O, Altug N, Oguz SS, Uras N, et al. 
(2011) Efficacy and safety of oral versus intravenous 
ibuprofen in very low birth weight preterm infants with patent 
ductus arteriosus. J Pediatr (158): 549–554 

14. Aranda JV, FRCPC FAAP, Thomas R (2005) Intravenous 
Ibuprofen for Preterm Newborns. NeoReviews (6): e516–
e523 

15. Shah NA, Hills NK, Waleh N, McCurnin D, Seidner S, et al. 
(2011) Relationship between Circulating Platelet Counts and 
Ductus Arteriosus Patency after Indomethacin Treatment. J 
Pediatr (158): 919–923. 

17. Gokmen T, Erdeve O, Altug N, Oguz SS, Uras N, et al. 
(2011) Efficacy and safety of oral versus intravenous 
ibuprofen in very low birth weight preterm infants with patent 
ductus arteriosus. J Pediatr (158): 549–554 

18. Aranda JV, FRCPC FAAP, Thomas R (2005) Intravenous 
Ibuprofen for Preterm Newborns. NeoReviews (6): e516–
e523 

19. Rao R, Bryowsky K, Mao J, Bunton D, McPherson C, et al. 
(2011) Gastrointestinal complications associated with 
ibuprofen therapy for patent ductus arteriosus. Journal of 
Perinatology (31): 465–470 

20. Hammerman C, Bin-Nun A, Markowitz E, Schimmel MS, 
Kaplan M, et al. (2011) Ductal closure with paracetamol: a 



Muhammad Arif, Asif Saleem Afridi, Farman Ali et al 

 

P J M H S  Vol. 15, NO.8, AUG  2021   2532 

surprising new approach to patent ductus arteriosus 
treatment. Pediatrics (128): e1618–e1621 

21. Dang D, Wang D, Zhang C, Zhou W, Zhou Q, Wu H. 
Comparison of oral paracetamol versus ibuprofen in 
premature infants with patent ductus arteriosus: a 
randomized controlled trial. PLoS One. 2013;8(11):e77888. 
Published 2013 Nov 4. 

22. Balachander B, Mondal N, Bhat V, Adhisivam B, Kumar M, 
Satheesh S, Thulasingam M. Comparison of efficacy of oral 
paracetamol versus ibuprofen for PDA closure in preterms - 
a prospective randomized clinical trial. J Matern Fetal 
Neonatal Med. 2020 May;33(9):1587-1592.  

23. Dani, C., Lista, G., Bianchi, S. et al. Intravenous paracetamol 
in comparison with ibuprofen for the treatment of patent 
ductus arteriosus in preterm infants: a randomized controlled 
trial. Eur J Pediatr 180, 807–816 (2021). 

24. Hoffman JIE,  Kaplan S.  The  incidence ofcongenital heart 
disease. J  Am  Coll  Cardiol.2002;39;1890–1900 

25. Clyman RI.  Mechanisms regulating the  ductusarteriosus. 
Biol Neonate. 2006;89;330–335. 

26. Schneider DJ,  Moore JW.  Patent ductusarteriosus. 
Circulation. 2006;114;1873–1882 

27. Rathia  SK,  Kurrey VK,  Shrivastava  S,  Gupta 
AK,Phuljhele S. Comparison of intravenous Paracetamolwith  
oral  Ibuprofen for  medical closure of  PDA(patent ductus  
arteriosus) in  preterm newborns –can it be an effective, safe 
and preferable choice?.Pediatric Rev Int J Pediatr Res. 
2021;8(1):29-38 

28. Tekgündüz KŞ,  Ceviz N,  Caner I,  et  al.Intravenous 
paracetamol  with  a  lower dose  isalso effective for the 
treatment of patent ductusarteriosus in  pre-term infants. 
Cardiol Young.2015;25;1060–1064 

29. B S, Patel S, N G. IV Paracetamol for closure ofpatent 
ductus arteriosus in  preterm neonatesadmitted to  a  tertiary  
care  centre. Int  JContemp Pediatr. 2018;5;294 

 
 


