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Bacground

     The ductus arteriosus (DA) is an important vascular connection between the main pulmonary artery and the aorta. After delivery, with the decreasing of vascular resistance, increasing of oxygen content of arterial blood pressure, and reduced secretion of prostaglandin E, ductus arteriosus functionally closed within 10-15 hours after birth.

In premature infants, due to immature arterial wall and less prostaglandin E receptor, their ductus arteriosus failed to close.[1] The incidence of patent ductus arteriosus increases with lower gestional age or birth weight. The reported incidence of an isolated PDA among term infants ranges from 0.04-0.05%, but it ranges between 10-60% in preterm[2,3], with very low birth weight infant(<1500g) 30%, and even higher in extremely low birth weight infant(<1000g)70%.[4, 5]. Significant hemodynamic PDA affects differently depending on gestational age and birth weight. Left to right blood shunt induces an increased risk of pulmonary edema and hemorrhage, bronchopulmonary dysplasia, and a decrease in perfusion and oxygen delivery to end-organs. Persistent PDA in preterm infants can lead to serious clinical consequences and it is one of the main factors affecting the survival rate of premature children and sequelae incidence.[6, 7] Consequently, clinical intervention to promote ductal closure is necessary.

Currently, medication and surgical ligation are valiated effective. Surgical ligation may be performed if the patient remains symptomatic after one or two courses of COX inhibitor or if COX inhibitor treatment is contraindicated. However, pharmacologic therapy remains the preferred initial treatment because ligation is associated with risks of blood pressure fluctuations, respiratory compromise, infection, intraventricular hemorrhage, chylothorax, recurrent laryngeal nerve paralysis, BPD, and death.[8, 9] The ductal closure rates for these drugs, primarily indometacin and ibuprofen are similar, ranging from approximately 70–85%, but they carry many contraindications and potential side effects.[10-15] Oral indomethacin casues more than intravenous indomethacin, the very drug that is uses in United States for PDA treatment, the incidence of gastrointestinal complications, such as necrotizing enterocolitis, intestinal perforation. However, a large number of RCT show that  ibuprofen can have the same effect.[16-24] Oral ibuprofen can cause feeding intolerance, gastrointestinal bleeding, gastrointestinal perforation even necrotizing enterocolitis[25, 26] There is no intravenous indomethacin or ibuprofen in China, therefore, a safe and effective alternative drug for the treatment of PDA is urgently needed.

Paracentomal, a common antipyretic and analgesic drug, inhibit prostaglandin E synthesis in its way different from non-steroidal anti-inflammatory drugs. Although the precise mechanism of action of paracetamol remains uncertain, it may act at the peroxidase segment of the prostaglandin synthetase to inhibit prostaglandin synthesis. Oral formulations suitable for newborn application is easily access in China. Recent studies have shown that paracetamol can be used to treat PDA in preterm infants with good efficacy and seemingly few side effects.[27] However, it has not been evaluated in a prospective, randomized, controlled trial.

We conducted a randomized, single-blind, parallel-controlled, non-inferiority trial that compare the efficacy and safety levels between paracentomal with ibuprofen. The findings are expected to help extend clinical selections for PDA in preterm infants. 
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Protocol
1.Design

 A randomized, single-blind, parallel-controlled, non-inferiority trial

2.Inclusion criteria

1)Gestational age≤34W 

2) Postnatal age less than 2 weeks

3)Clinical manifestations or Hemodynamic significant

a. Clinical manifestations （any one of the follows） hyperdynamic precordium; heart rate >165 BPM; systolic murmur; pulmonary edema; metabolic acidosis; bounding pulses; hepatosplenomegaly.

b.  Hemodynamic significant（any one of the follows）① a left atrium to aortic root diameter ratio of ≥1.4 in the parasternal long-axis view; ② a DA diameter of ≥1.4 mm/kg body weight; ③ left ventricular enlargement; ④ Holodiastolic flow reversal in the descending aorta 

3.Exclusion criteria

1)Congenital heart disease which need PDA to maintain blood flow 

2)Life-threatening infection 

3)Recent (within the previous 24 hours) intraventricular hemorrhage Grade 3-4 

4)Urine output <1 ml per kilogram per hour during the preceding 8 hours 

5)Serum creatinine ＞88.4μmol/L 

6) Platelet count of <50X109/L. 

7) Hyperbilirubinaemia which need exchange transfusion or liver disfunction
8) Active NEC and/or intestinal perforation

4.Termination standard:

Test termination refers to that clinical trials stop before the end, for the purpose to protect the rights and interests of subjects and to ensure the test quality.

1)Sever safety issues occur during the trals;

2)Intervention drug was proved poor or no efficacy;

3)Serious medical errors in protocol that makes estimation impossible;

4) Administration reasons;

5)Withdraw by State food and drug administration。

5.Drop out standard

Subjects who sign the informed consent and donot complete the prescribed observation period regardless of when and where to exit, are called drop out.

In this case, try to contract with the subjects, ask the reason, record the last time of medication, and complete the assessment. Corresponding treatment measures should be taken when allergic or adverse reactions occur.

6. Steps of subjects withdrawing from the study 

The enrollees can exit the experiment in the following cases, and if probable, the outcomes should be recorded detailedly.

1) withdrawal determined by the researcher: the experiment should be quit if any one of the following conditions occur.

a. Enrollees found in the study course who do not meet the inclusion criteria or do follow the exclusion standards.

b. Enrollees who get other irrelevant diseases that could affect the assessment on the efficiency and safety of the drug during the test.

c. Patients who receive inhibitors of prostaglandin E that influences the assessment on the drug.

d. Patients who do not strictly take standard medication.

2) withdrawal determined by the infants’ parents ( such subjects should be included in the safety analysis).

7. Intervention:

Computer-generated randomization table, the drug type of treatment received by each subject generated at a 1:1 ratio.

(1) Treatment group receive oral paracetemol at the a doses of 15 mg/kg every 6 h for 3 days.

(2) Control group receive oral ibuprofen at the initial dose of 10 mg/kg followed by 5 mg/kg after 24 and 48 h. Between doses of oral ibuprofen, infants of ibuprofen group received the same volume of dextrose 5% in water (D5W) as that given for drug administration in the treatment group. 

8.Outcomes

1)Main outcome measure:The rates of ductal closure of both drugs after treatment. 

2)Secondary outcomes :  

      Early adverse events: oliguria, emerging IVH, tendency to bleed, NEC, hyperbilirubinemia, death;

       Late adverse events: bronchopulmonary dysplasia（BPD), periventricular leukomalacia(PVL) , NEC, retinopathy of prematurity （ROP）,sepsis, death 

9.Feasibility Analysis

1) The number of patients enrolled for this project can be ensured at the department of neonatology in the First Hospital of Jilin University. There are 150 beds in our department. Because our department is the sole neonatal retrieval service for the province, we receive often the most seriously ill newborn infant. 4012 admissions including 1541 prematures were treated here in 2011. 

2) There are excellent medical facilities for the diagnosis ant treatment of PDA in preterm infants, ensuring that the test is performed successfully.

3)Staff in this research group are excellent and experienced. Professor Wu Hui, the director in the group, who once received systematic clinical training(fellowship) at the Foothill medical center in University of Calgary in Canada, is accomplished in clinical randomized controlled trials and has explored in depth the PDA in prematures. Meanwhile, Dongxuan Wang, an expert majore in cardiovascular ultrasound，can ensure an objective and scientific test.

4)Our project was entered in the Chinese Clinical Trial Register (Http://www.chictr.org) and would be overlooked in the course of the test.

10.Route
1.Registate in the Chinese Clinical Trial Register (http://www.chictr.org/cn/ registration number: ChiCTR-TRC-12002177) and approved by the Hospital Ethics Committee. 

2. Collect Patients according to inclusion and exclusion criteria.

3.Informed written consent was obtained from parents of the subjects before enrollment.

4. Allocation
1)Paracentomal group：oral paracetemol at the a doses of 15 mg/kg every 6 h for 3 days.

2) Ibuprofen group: oral ibuprofen at the initial dose of 10 mg/kg followed by 5 mg/kg after 24 and 48 h. Between doses of oral ibuprofen, infants of ibuprofen group received the same volume of dextrose 5% in water (D5W) as that given for drug administration in the paracetamol group

5.Record the baseline and evaluation values of infants.

6. Statistic analysis and compose articles.

11.Innovation   

 Efficacy of intravenous or oral ibuprofen and indomethacin is valiated worldwide,yet there is still no randomized controlle trial using paracentomal for PDA treatment. Due to unavaliabe of intravenous ibuprofen or indomethacin, side effect of oral ibuprofen limits its clinical use. We conducted a randomized controll trial to compare its efficacy and safety levels to those of ibuprofen. The findings are expected to help extend clinical selections for PDA in preterm infants. 

12.Project duration

2012-5-1 to 2012-11-1: Design study, set up inclusion, exclusion criteria, random scheme, and calculate the number of cases. Implementation of the project. Anticipate target: Complete 100 cases

2012-11-1 to 2013-5-1:  Anticipate target：Complete 60 cases. Compose articles

