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Patient Profile (1)

B This 1-hour-old female neonate was a preterm
baby (twin A) with GA 28"wks, BBW 1104g,
AGA, Apgar score(1°/5°/107):5/6/7.

B She was delivered by a 29-year-old Taiwanese
mother (G,P,A,) via C/S due to preterm
premature rupture of membrane. She received
regular prenatal examination at |35t hospital

- and showed no abnormalities. - -
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Patient Profile (2)

B At OR, she delayed her first cry which was
weak. Bradycardia was noticed initially with
generalized cyanosis. Ambu bagging was
given and then heart rates increased. However,
cyanosis, grunting and subcostal retraction
were noted. Endotracheal tube was inserted
and we kept ambu-bagging to NICU .
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Assessment(1)

B Respiratory Distress Syndrome, grade 2

— Physical Examination finding:
* Breathing sound: bilateral coarse
* Generalized cyanosis, grunting, subcostal retraction

— Laboratory finding(4/22)
« ABG: pH 7.242, pCO2 59.7, pO2 132.9
* a/A rati0=0.93

— Chest x-ray finding(4/22)

~* Ground-glass appearance and ajr-bronchogram |
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Assessment(2)

B Neconatal Sepsis

— Laboratory finding:
« WB(C(4/22):9600/ul, WBC(4/25):6700/ul

B Patent Ductus Arteriosus
— Physical Examination finding(4/28):

e Heart sound: pansystolic murmur and S3 gallop,
thrill over left 2nd intercostal space

— Cardiac echo(4/24):
e * Imp: Large PDA(0.4lcm) ¢ . 5 9
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Treatment

B For Respiratory distress syndrome
— Endotracheal CPAP
— Close monitor of pH, PO,, PCO,, Sa0,

B For Neonatal sepsis
— High dose ampicillin/cefotaxime for 14 days

B For Patent ductus arteriosus
— Indomethacin 0.21vial IVD 30 min/3 days

« Little response to indomethacin.

- B.UN/Crea (4/22)3 9/0 46 %(4/27).1 7/1 29 —(4/29)21.4/1. 56




Plan

B Consider Ibuprofen use instead of Indomethacin
for ductus closure.

B Consult pediatric cardiologist and
cardiovascular surgeon for evaluation of surgery
ligation.
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1.Background questions

(1)question
(2)answer

(3)apply
2.Foreground questions

(1)PICOT B2
(2)search data
a. Summary
b. Synopses
c. Synthesis
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Background guestion

Answer (source: uptodate)
o (WiipstiondWhat are the treatments for patients

. . Indomethacin .
Wltf}bgént nt ductus arteriosus?
sIbliprofen

BSurgery
*Surgical ligation
*Thoracoscopic surgical ligation
BPecrcutaneous occlusion

*Coil occlusion
*Amplatzer device

*Rashkind umbrella device




Foreground Question

* For medical treatment of symptomatic PDA,
which drug has more success rate of ductus
closure and less complication rates for
preterm newborns, Indomethacin or
Ibuprofen?
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PICOT
Patient Preterm neonate with
symptomatic PDA
Intervention |Indomethacin
Compare Ibuprofen
Qutcome Rate of ductus closure
Complication rate
|Time Not defined )
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* Search strategy: 5S model
— ¥ e &R ehdatabase B 445 42 (system,
synopses, synthesis)

— B fe B 45 A S1E Pt i3 study




The "5S" levels of organisation of evidence from healthcare research

- o Brian Haynes, R Evid Based Med 2006;11:162-164
ek 7
Examples
Computerized decision support
UpToDate
DynaMed 1
ACP PIER

BMJ Clinical Evidence | Summaries Evidence hased texthooks
ACP journal club T
Evidencebasedmedicine.
com u .
/ Synopses Evidence based journal abstract
Cochrane Library ) 1
BMJ Evidence Updates
Other Systemic reviews eg. ' .
PubMed syseric et Syntheses Systematic reviews
/
PubMed T
-/ SUMsearch
s TRIP Studies Original journal articles

Google

EBM

OMNLINE




- UpToDate.

, . ONLINE
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Summaries

 UpToDate
— Key words:

e Patent ductus arteriosus
 Indomethacin
* Ibuprofen

— Article title:

 Patent ductus arteriosus in premature infants

S * Overview of patent ductus arteriosus g




“()IltentS = Patent ductus arteriosus in premature infants

* In a study of 148 preterm infants who were randomly
assigned to three intravenous doses of indomethacin or
intravenous ibuprofen, the rates of PDA closure and need
for repeat treatment were similar. Oliguria occurred less
commonly with 1buprofen (7 versus 19 %), although other
complications were not different.

» Similar results were seen in a randomized trial in
extremely premature infants with a gestational age <28
weeks randomly assigned indomethacin or
_tbuprofen.Closure rates were 88 % 10 both groups and

___®l1gurla__ Was Iess c@mmon w1th1buprofen (7 AYETSUS 153%)}




Apply the Summary to the Patient

» Since the patient has no contramdications of

indomethacin use and similar rates of
ductus closure with indomethacin or
ibuprofen, we may consider ibuprofen for
the patient to protect her kidneys.




ACP Journal Club

Evidence-Based Medicine for Better Patient Caore

Synopses

* ACP Journal Club
— Key words:

» Patent ductus arteriosus
 Indomethacin
* Ibuprofen

— Article title:
* No matches
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Syntheses -1

COLLABCRATHON™

* Cochrane Library
— Key words:
« Analgesics, Non-Narcotic [therapeutic use]; Anti-Inflammatory
Agents, Non-Steroidal [therapeutic use]; Ductus Arteriosus, Patent

[diagnosis]; Ductus Arteriosus, Patent [drug therapy]; Ibuprofen
[therapeutic use]; Indomethacin [therapeutic use]

— Article title:

 Ibuprofen for the treatment of patent ductus arteriosus in preterm
and/or low birth weight infants(2008)




COntentS = Ibuprofen for the treatment of patent ductus
arteriosus in preterm and/or low birth weight infants

e Alm
— To determine the effectiveness and safety of

ibuprofen compared to other cyclo-oxygenase
inhibitors (including indomethacin, mefenamic
acid) for closing a PDA 1n preterm and/or low
birth weight infants.




« Method

— Sixteen studies enrolling 276 infants who presented
until August 2007 were identified.

— Selection criteria
* Design: RCT or quasi-RCT

» Population: Preterm (<= 37 whks GA) or low birth weight infants (<2500 g)
with a clinically or echocardiographically diagnosed PDA

 Intervention: Administration of ibuprofen (orally or intravenously) for the
closure of PDA

e Outcomes: (ailure to close a PD A, mortality, intraventricular haemorrhage
(IVH), periventricular leukomalacia (PVL), NEC, decreased urine output,
retinopathy of prematurity (ROP), chronic lung disease (CLD), sepsis,
pulmonary hemorrhage, pulmonary hypertension, duration of
supplementary oxygen, duration of mechanical ventilation, duration of

‘hospital stay, and serum creatinine levels following treatment. |

ar

i = i 5 i # TR e R B e
. L L T e e e e o R T T VL * e Lo B T A T e 2y St I e e b, Y " :



i

Ré8tlt

— For the primary outcome (failure of ductal closure), there
was no statistically significant difference between ibuprofen
and indomethacin groups [typical RR 0.99 (95% CI 0.78,
1.27)].

— There were no statistically significant differences in
mortality, reopening of the ductus, need for surgical duct
ligation, duration of ventilator support, duration of
supplementary oxygen, pulmonary hemorrhage, pulmonary
hypertension, CLD, IVH, PVL, NEC, intestinal perforation,
gastrointestinal bleed time to full enteral feeds, time to
regain birth weight, ROP, sepsis, duration of hospitalization.

— Ibuprofen treatment was associated with statistically
significantly lower serum creatinine levels after treatment (6
trials, 336 infants; WMD - 8.2 (95% CI -13.3, -3.2) mmol/L
and lower incidence of decreased urine output [3 trials, 336

1nfants typloal RR O 22 (95% CI O 09 O 51) ] 2B




@hclusion

— Ibuprofen 1s as effective as indomethacin at
closing a PDA 1n a very preterm or very small
newborn, and has fewer adverse effects on
kidney function.

— Ibuprofen may be associated with an increased
risk of pulmonary complications including
chronic lung disease and rarely pulmonary
hypertension




¥ - _ Pub§Qed......
Studies

e Pubmed

— Key words:
 Patent ductus arteriosus AND Ibuprofen AND Indomethacin
— Limits:
» Publication Date from 2007/08/01 to 2009/05/09, Humans, Randomized Controlled
Trial, English, Newborn: birth-1 month

— Article title:

» Comparison of ibuprofen and indometacin for early-targeted treatment of patent

ductus arteriosus in extremely premature infants: a randomised controlled trial.
Arch Dis Child Fetal Neonatal Ed. 2008 Mar;93(2):F94-9. Epub 2007 Sep 3.

« Comparison of oral ibuprofen and indomethacin therapy for patent ductus
arteriosus in preterm infants. Zhongguo Dang Dai Er Ke Za Zhi. 2007 Oct;9(5):399-403.

. Companson of oral ibuprofen and indomethacin on closure of patent ductus
arterlosus in preterm 1nfants East Medlterr Health . 2008 Mar-Apr 14(2) 360 5.




OIlt@IltS Comparison of ibuprofen and indometacin for early-

targeted treatment of patent ductus arteriosus in extremely premature infants

« Aim
— To conduct a RCT to better address the efficacy and safety of

ibuprofen compared with indometacin for patent ductus arteriosus
(PDA) closure in cxtremely premature imfants,

« Method

— 119 infants (GA< or =28 weeks) with RDS and PDA confirmed
by echocardiography were randomly assigned to receive either
indometacin (0.2 mg/kg) or ibuprofen (10 mg/kg), starting at <24
hours of life, followed by half these first doses within 48 hours at
24-hour intervals if indicated by echocardiographic PDA flow
pattern.




« Results
— The PDA closure rate and the doses of drug were similar in both groups.

— No significant difference was found in the numbers of infants requiring
surgical ligation, and the levels of post-treatment serum creatinine and
urea nitrogen between the two groups.

— More infants treated with indomethacin tended to develop oliguria than
those treated with ibuprofen, however there were no significant
differences in side effects or complications between the two groups.

e Conclusions

— Ibuprofen is as effective as indometacin for the early-targeted PDA
treatment in extremely premature infants, without increasing the
incidence of complications.
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COIltCIltS Comparison of oral ibuprofen and indomethacin

therapy for patent ductus arteriosus in preterm infants.

Aim
— to examine and compare the efficacy and safety of oral ibuprofen and oral
indomethacin for the treatment of PDA 1n preterm infants.

Methods

— 36 infants (GA<34 wks) with echocardiographically-confirmed PDA were
enrolled in this study and randomly administered with three oral doses of
either indomethacin (0.2 mg/kg, at an interval of 24 hrs) or ibuprofen (a first
dose of 10 mg/kg, followed at an interval of 24 hrs by two doses of 5 mg/kg
each) (n=18 each group). The rate of ductal closure, side effects,
complications, and the Infants' clinical course were recorded.




— The ductus was closed 1n all of 18 patients (100%) in the ibuprofen group
and 1n 15 (83.3%) patients in the indomethacin group (P > 0.05). There were
no significant differences in the levels of serum blood urea nitrogen and
creatinine between the two groups before and after treatment.

— NEC occurred in 3 patients in the indomethacin group and none in the
ibuprofen group (P < 0.05).

— The survival rate at 1 month after treatment was 94% (17/18) in both
groups. One infant in the ibuprofen group died from sepsis and one in the
indomethacin group died as a result of NEC.

« Conclusion
— Oral 1ibuprofen is as effective as oral indomethacin for the treatment of PDA
in preterm infants.

— Oral 1ibuprofen therapy is associated with a lower incidence of NEC.
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COntent-Comparison of oral ibuprofen and indomethacin on closure

of patent ductus arteriosus in preterm infants.

 In this study of the therapeutic effects of oral treatments,
20 preterm infants were randomized to oral ibuprofen (1 x
10 mg/kg, then 2 x 5 mg/kg at 24-hour intervals) or oral
indomethacin (3 x 0.2 mg/kg at 24-hour intervals).

« Complete ductal closure was seen in 7/10 of the
indomethacin and 8/10 of the ibuprofen group. The
difference was not significant. There was no reopening
after the ductal closure during the hospital stay or in the
follow-up visits 1n either group and no excessive increases
in the blood urea nitrogen or serum treatinine levels were
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Comparison of ibuprofen and indometacin for early-targeted

treatment of patent ductus arteriosus in extremely premature infants

Su BH, Lin HC, Chiu HY, HsiehHY, Chen HH, Tsai YC

Arch Dis Child Fetal Neonatal Ed. 2008 Mar;93(2):F94-9. Epub 2007 Sep 3
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* What does this paper try to answer?

— the efficacy and safety of ibuprofen compared
with indometacin for patent ductus arteriosus
(PDA) closure 1n extremely premature infants.

* Does this paper answer your question?
— Yes.




A

* Is the author an expert of the field?
— Yes.

* Is there any conflict of interest?

— Not mentioned




Method: # J5 & &

Level GEliek AR EFUE E ]G B g
la * 3 B RCT#ria=s en%F & (4 37 (SR of RCTs)
1b H BHRCT(7 #F eniZ g % 7))
lc All or none
2a A O - SR a kW e WA o
2b H J cohortz = 55 eRCT
2¢ Outcome research / ecological studies
3a SR of case-control studies
3b Individual case-control studies

. 4 v Case-séfiqé(poor quality :coﬁ'g}r'_t / case-contn'(}l-."studies)




e
Grades of Recommendation
A consistent level 1 studies
B consistent level 2 or 3 studies or extrapolations from
level 1 studies
C level 4 studies or extrapolations from level 2 or 3 studies
- D level 5 evidence or troublingly inconsistent or

R - 1nconclus1ve studles of any._levelw
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 Patients included into the study met the
following criteria:
~ GA=28 wks

— RDS requiring assisted ventilation

— A PDA without other cardiac anomalies confirmed by
echocardiography within 24 hours after birth

— No severe congenital anomalies or lethal
cardiopulmonary conditions

“ — Informed consent could be obtained from parents. -
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bl 105 o £ * 143 patients were eligible for
e ol 16 the IS ;Ud}-l.
Sevsre VH o Hesing lndency 4 — patients had to be excluded
Fehocardiographic proved FDA, ﬁ:::’,‘,‘,::fn']ﬁ‘; o because of ductus closure
n=119 Family denied: 2 Sp ontane OUSly.
Randomly assigned

— In 4 patients, pharmacologic

treatment was not possible due to
severe IVH and bleeding

, . tendency.

|bupraten grovp Indometacin group .

=60 - — 2 of them had severe asphyxia

and pulmonary hypertension.
1 — Family denied in 2 patients.
POA dlosed, n=3] (B8.3%) POA dosed, n= 52 [B8.1%]

e The study described the
findings 1n 119 patients (67
Sugicol ligation, n=4 [6.7%) Surgitﬂligdinn,n-5|ﬂ.;‘ﬂ] male and 52 female mean GA
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o §_7 S5 P~$:(Randomized)?
— Yes.

o PR AT E i % [ (Representative)?
— Yes.




* Indomethacin: dosage was 0.2 mg/kg (1 ml)
as the 1nitial dose and then 0.1 mg/kg in
infants less than 48 hours old, 0.2 mg/kg 1n
infants over 48 hours at 24-hour 1ntervals as
indicated by PDA flow pattern.
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 Ibuprofen: dosage was 10 mg/kg (1 ml) and
then 5 mg/kg at 24-hour 1ntervals as
indicated by PDA flow pattern.
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. 274 BRET Sl (MBO)?
— Yes. The drug was prepared and dispensed through

the hospital pharmacy department and the attending
doctors were unaware of the drug used.
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Table 3 Outcome and complications of infants according to treatment
group™
lbuprofen group Indometacin group
Table 2 Efficacy of treatment* Complications (n = 60) (n=59)
Ibuprofen group Indometacin group Death within _3[] days 7(11.7) 7(11.9)
(n = 60) (n=59) Hypoglycaemia 35 (58.3) 39 (BB6.1)
Mecrotising enterocolitis 6 (10) 7111.9)
Age at start of treatment (howrs) 8 (4-21) 8 (3-24) 'é”““'s?d b"_""’T'bﬁerf;rﬂtiD” f[]‘?fﬁ} ) fU‘B:fE: 0
" strointestinal bleeding . :
Doses of medicine (number) 1(1-6) 2 (1-5) st
Sepsis (culture proved) B (13.3) 9 (15.3)
PDA closed after 2 doses 10 (16.7) 11 (18.56) IVH progression to grade 3 2(3.3) 3 (5.)
PDA closed after 3 doses 3 (5) 3(5.1) :m :’f“imi;":;f}”dﬂ 4 ; :;;; ; :;:;
grades 3 a . .
PDA closed after 4 doses 233 1 Periventricular leucomalacia 4 (6.7) 3 (5.1)
PDA closed after 5 doses 2(33) 2(3.4) Days of ventilation 4 (1-62) 8 (1-72)
PDA closed after 6 doses 4 (6.7) 4 (6.8 Days of oxygen 57 (1-132) 57 (1-148)
Total PDA closed 53 (88.3) 52 (88.1) Bronchopulmonary d\rsp!asiﬂ at 36 weeks 18 (30) 19 (32.2)
R i 1ol g “5} 8 (13 E} Days to full enteral feeding 38 (14-73) 37 (16-53)
COpENINg s : Days to regain birth weight 33 (11-50) 31 (17-53)
Ligation rates 416.7) 5 (8.5) Renal outcomes
*Values are median (range) or number (%). Percentages were calculated on total Oliguria (<1 mikg/h) - 4 (6.7) 9 115.3)
number of infants in each treatment group. Theze were no significant differences | mEI;;m;;;]}ETEm serum creatinine (umol/l), 62.8 (19.4) 66.3 (27.4)
__q_p_belween the groups Pretreatment serum urea nitrogen 3.7812.1) 3.64 (2.2)
{mmol/l}, mean (SD}i
Post-treatment serum creatinine 82.2 (22.1) 76.1 (22.9)

(umol/l), mean (SD)+
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- B3 BF . from Feb. 2004 to Oct. 2006

- $& (T P ¥ : The medication was intravenously infused
continuously over 15 minutes.

- % % jp| & pF I 2L Renal function was evaluated by
daily assessment of urine output, serum creatinine
concentration, and serum ureanitrogen before and after
treatment. Brain sonograms were performed in all infants

"" before the treatment and at 3 7 14 and 28 postnatal days
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- Therapy Worksheet

Are the results of this single preventive or therapeutic trial valid?

Was the assignment of patients to treatments randomised?f. | Yes.
i Yes.
-and was the randomisation list concealed?[5@ks 5 fielfiv gy B 1%
L ST BRI " [

Were all patients who entered the trial accounted for at its Yes.
conclusion? -and were they analysed in the groups to which

they were randomlsed‘7fg_7 FLE = {lii ™ EA RO L HIE )
SN2 ) % J/LOSS‘?iTHf }%Lif CEes 3 PR 5T A2

Were patients and clinicians kept “blind” to which treatment | Yes.
was being recelved‘bﬂ_ VS

Aside from the experimental treatment, were the groups Not mentioned.
treated equally‘7[§-% st &“FJ%F'JE SERE, Z AT PR \rﬁ’yi f




~ LAre the valid results of this

randomised trial important?

Relative Risk Absolute Risk Number Needed
Failure of close PDA Reduction Reduction to Treat
RRR ARR NNT
Indomethacin Ibuprofen CER - EER
CER EER CER CER - EER 1/ARR
11.86% 11.67% 1.6% 0.19% 527
o Relative Risk Increase Absolute Risk Number Needed
Oliguria RRI Increase to Harm
ARI NNH
Indomethacin Ibuprofen CER - EER
- CER ~ EER ~ LCER _ .'CER - EER - l/A%gII.




Can y(ﬁ! i?ply this valid, important evidence about a treatment in caring for your patient?

' \-.M’3

Do these results apply to your patient?

Is your patient so different from those in the trial that its
results can’t help you?=§ =1 35119 [l % FIREHEF 1V E |
7 T 7

iy I 7 [ éﬁlﬁffﬁ” ﬁ’ﬁﬁlmiﬁ-ﬁu

Eﬁ [Fl 9 SRS

No

How great would the potential benefit of therapy
actually be for your individual patient?

Method I: f
9% 7

Rty e L

Risk of the outcome in your patient, relative to patients
in the trial. expressed as a decimal:

NNT/F = / =

(NNT for patients like yours)

Method II: 1/ (PEER x RRR)
e ek SRS IR RS R

Your patient’s expected event rate if they received the
control treatment: PEER:

1/ (PEER x RRR) =1/ =

(NNT for patients like yours)

Are your patient’s values and preferences satisfied by the regimen and its consequences?

Do your patient and you have a clear assessment
of their values.and preferences? ¥ Fu@[at;k FY | ’J;‘H

Yes.
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Conclusion & Disscusion

B Evidence: from summaries to study
e Things we can be sure.

e Things still stay unknown.
B Back to the patient

e After poor response to Indomethacin
e Her twin sister

B There’s still questions.
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Thanks for your Listening.




