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Incidencia de DAP en UM-JMMC 2003-2009

[l Among all infants
B Among infants with severe RDS
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* Consecuencias Cardio-respiratorias del DAP:
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Consecuencias Cardio-respiratorias del DAP:

396 L. §. Teixeira & P J. McNamara

I |
[ Pulmonary | Systemic ]

Overcirculation Hypoperfusion

Pulmonary /\ Alveolar Protein

edema Leakage

Prolonged Surfactant Hyp otension End-organ
Verdaton Inhibiton ot LCOS Hypoperfusion

E) Chronic Lung Disease Cﬁ ﬁ:) NEC, WH, PVL Cﬁ

Figure 1. Pathophysiologic consequences of a HSDA. NEC, necrotizing enterocolitis; IVH, intraventricular hemorrhage; PVL,
periventricular leucomalacia; LCOS; low cardiac output syndrome.
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— Aumento del flujo y volumen sanguineo
pulmonar

— Edema / hemorragia pulmonar
— Disminucion de la Compliance
— Aumento de la Resistencia

— T Inflamacion

~ T PaCO2

~ | Pa02



# Patent Ductus Arteriosus and
SPITAL Respiratory Outcome in Premature
S b
Infants

Eduardo Bancalari# Melson Claure® Alvaro Gonzalez®

Table 1. Cdds ratios for development of BPD by multivanate lo-
gistic regression analysis

Birth waight
Factor Odds ratio for
BPD (95% CI) Mala gender

Symptomatic PDA 6.2{2.1-18.4) White race
Sepsis and symptomatic PDUA

(temporally related) 48.3 (6.3 to =100) 5-min Apgar < &
Late symptomatic PDA (after 1st week of life) 211 (3.6-B0)
Duration of symptomatic PDA (per week) 31.5(1.9-4.5) Sl

Data are from Rojas ot al. [56]. Infection

POA

High fluid intake

Air leak

Symptomatic PDA IVH grade Il or IV

FO& + infaction

Sepsis and symptomatic -
PDA (temporally related)

Late symptomatic -
PDA (after week 1) Fig. 2. Odds ratio for development of BPD, from Gonzalex et al.
[57].

Duration of PDA
(per week)

Biol Neonate 2005:88:192-201




Duration of PDA and Incidence of Severe BPD
(O, 36 weeks PMA)

—t

% BPD

c2528855883888

500-699g  TOO-1000g  S00-1000g

#p <005 vs no PDA + < 0L05 vs PDA 1- 7 days

W no PDA
B PDA 1-7 days
PDA = T days

Del Moral T,et al Pediatr Res 49:2824, 2001
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— Impacto de las intervenciones?

— Eficacia y seguridad?

— Impacto del manejo conservador?

— Manejo evidencia inconcluyente

— Conducta pendular e ideologia - Sesgos
— Fisiopatologia / Sentido comun

— Estratificacion

— Enfoque individualizado?



Effects of indomethacin in premature infants The Journal of Pediatrics

June 1983

with patent ductus arteriosus.: Results of a Welton M. Gersony, M.D., George J. Peckham, M.D.

national collaborative s ”{dy* R. Curtis Ellison, M.D., Olli S. Miettinen, MLD., Ph.D.,
and Alexander S. Nadas, M.D.

“...It appears that the preferable treatment In the small
premature infant presenting with a hemodynamically significant
patent ductus arteriosus Is to use indomethacin only after

an appropriate course of usual medical therapy fails. With such a
strategy, It would be expected that about one third of Infants
would respond to the usual medical therapy

alone and thus not be exposed to the drug. Indomethacin given at
such time remains equally efficacious In closing the ductus as
when it Is given as an adjunct to initial

therapy. Surgery Is satisfactory backup treatment when
Indomethacin therapy is unsuccessful.



PDA MANAGEMENT AND DURATION OF
ENDOTRACHEAL INTUBATION

peug Medical {n= 12 survivors, J non — SUMVIVOTS)

2

=l Syurgical (n =9 survivors, 1 non — survivor)

% NOT YET EXTUBATED

- 15 20 2% 30 3% &40
DAYS AFTER STUDY ENTRY

llustration of mechanical ventilator dependence of the

study groups. The patients who died were considered never 1o
have been successfully extubated.

Cotton R, et al: J Pediatr, 93:1978




Early Closure of the patent ductus arteriosus in

very low-birth-weight infants:
A controlled trial.

Moaortality

Bronchopulmanary

Combined mortality
plus BPD

“Early” PDA
intervention

% M %% N
30.8 413 8.1 111

Control

66.7 812 18.2 211
B46 13 27.3 11

Merritt ot al. J of Pediatr 1981:99, 281

0.1

<.003
<,002




HOSPITAL Patency of the ductus arteriosus in the premature infant:

'''' HSTAUSTRAL is it pathologic? Should it be treated?
Matthew M. Laughon, Michael A. Simmons and Carl L. Bose

Summary

In preterm infants, patency of the ductus arteriosus may
represent a normal physiologic adaptation to allow shunting
from either systemic-to-pulmonary circulation (eg, in the first
day of life) or from pulmonary-to-systemic circulation (eg, in the

presence of severe lung disease). Therapies designed to close
the ductus arteriosus are contraindicated in some settings and
should not be considered a standard of care at any time until

these therapies are proven to decrease long-term clinical
morbidities in randomized, placebo-controlled trials.

Current Opinion in Pediatrics 2004, 16:146-151




® Problemas:
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— Cuando tratarlo?
— Como tratarlo?
— En quien tratarlo?

— Para qué tratarlo?

— Hay que tratarlo?




Patent Ductus Arteriosus: Evidence for and against Treatment

The Journal of Pediatrics « March 2007

TREATMENT TO PREVENT PATENCY OF THE DUCTUS ARTERIOSUS:
BENEFICIAL OR HARMFUL?

Carl L. Bose, MD o
- The Journal of Pediatrics = June 2006

Univarsity of Morth Cary

REVIEW ARTICLE

Preterm patent ductus arteriosus: Should we treat it?

Nick Evans
Department of Newborn Care, Royal Prince Alfred Hospital and University of Sydney, Sydney, New South Wales, Australia

Journal of Paediatrics and Child Health 48 (2012) 753758




Year

= 2002
= 2001
= 2000
= 1999
= 1998

Total

PDA ligation at JMH

Births <1000 g PDA ligation

103
105
94
95
103

500

21 (20.3%)
25 (23.8%)
19 (20.2%)
20 (21.0%)
23 (22.3%)

107 (21.4%)
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Tratamiento del DAP en Red NICHD 2003-2007

[0 Medical treatment
B Surgical treatment

25 26
Gestational age (wks)




PDA Treatment for infants 23-31 weeks gestation born in
NSW/ACT 2007-2011

® Medical Rx W Surgical Ligation
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THE JOURNAL OF PEDIATRICS * www.jpeds.com ORIGINAL

ARTICLES

Changes in the Diagnosis and Management of Patent Ductus Arteriosus
from 2006 to 2015 in United States Neonatal Intensive Care Units

G. Michael Bixler, MD', George C. Powers, MD?, Reese H. Clark, MD®, M. Whit Walker, MD*, and Veeral N. Tolia, MD®
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Neumsens&ry Impairment after Surgical Closure of Patent Ductus
Arteriosus in Extremely Low Birth Weight Infants: Results from the Thrial
of Indomethacin Prophylaxis in Preterms

MaMDKSHOR S, Kagra, MDD, Barsars ScHvioT, MO, MSc, Roein 5. Roeerts, MSC, Lex W, Do, MD, Luarne Papie, MO,
Avroy Fanarorr, MD, anD THE TRIAL OF INDOMETHACN PROPHYLAXIS IN PRETERMS (TIPP) INVESTIGATORS®

Objectives To determine whether surgical closure of a patent ductus arteriosus (PDA) is a risk factor for bronchopulmonary
dysplasia (BPD), severe retinopathy of prematurity (ROP), and neurosensory impairment in extremely low birth weight
(ELBW) infants.

Study design We studied 426 infants with a symptomatic PDA, 110 of whom underwent PDA ligation and 316 of whom
received medical therapy only. All infants participated in the multicenter Trial of Indomethacin Prophylaxis in Preterms (TIPP)
and were observed to a corrected age of 18 months.

Results Of the 95 infants who survived after PDA ligation, 50 (53%) had neurosensory impairment, compared with 84 of the
245 infants (34%) who survived after receiving only medical therapy (adjusted odds ratio, 1.98; 95% CI, 1.18-3.30; P = .0093).
BPD (adjusted odds ratio, 1.81; 95% CI, 1.09-3.03; P = .023) and severe ROP (adjusted odds ratio, 2.20; 95% CI. 1.19-4.07;
P = .012) were also more common after surgical PDA closure.

Conclusions PDA ligation may be associated with increased nisks of BPD, severe ROP,

and neurosensory impairment in ELBW infants. {J Pediatr 2007;150:229-34)




Patent Ductus Arteriosus and Its Treatment as Risk
Factors for Neonatal and Neurodevelopmental
Morbidity

MNancy Chorne, MD?, Carol Leonard, PhDe, Robert Piecuch, MD2, Ronald 1. Clyman, MDaB

Departrment of Pediatrics and "Cardiovascular Research Institute, University of California, San Francisco, Califomia

The authors hawe indicated they have no financid relatiorships relevant to this artide to disclosa.

METHODS. A total of 446 infants (<28 weeks’ gestation) were treated with the same
patent ductus arteriosus care—oriented protocol, and logistic regression analysis
was used to examine the effects of several patent ductus arteriosus—related vari-
ables (presence of a symptomatic patent ductus arteriosus, the number of indo-
methacin doses used, the ductus response to indomethacin, and the use of surgical
ligation) on the incidence of retinopathy of prematurity, necrotizing enterocolitis,
chronic lung disease, death, and neurodevelopmental impairment.

RESULTS. Most of the predictive effects that the presence of a patent ductus arteriosus
and its treatment had on neonatal morbidity could be accounted for by the infants’
immature gestation. Use of surgical ligation, however, was significantly associated
with the development of chronic lung disease and was independent of immature
oestation, other patent ductus arteriosus—related variables, or other perinatal and
neonatal risk factors known to be associated with chronic lung disease.

Pediatrics, 2007




Patent Ductus Arteriosus and Its Treatment as Risk
Factors for Neonatal and Neurodevelopmental
Morbidity

Mancy Chorne, MDa, Carol Leonard, PhDe, Robert Piecuch, MDa, Renald |. Clyman, MDab

"Department of Pediatrics and PCardiovascular Research Institute, University of California, San Francisco, California

The authors hawe indicated they have no financid relatiorships relevant to this artide to discloss.

TAELES  Assoclation Between CLD and PDA-Related Varliables: Unadjusted, Adjusted for Gestatlon, Adjusted for Perinatal/Neonatal Varlables,
and Adjusted for Gestatlon and Ligation

POa-Related Variables Risk of CLD

Model 1: Model 2: Maodel 3: ol el 4
Unadjusted Adjusted for Adjusted for Perinatal Adjusted for Gestational
OF 195% 1 Gestational Age, and Meonatal Factors, Age and Ligation,

OR (95% C1)

OR (95% CIP

OR (95% C1)

Indomethacin doses
Prophylactic doses =3

Total doses =3

Ductus patent after prophylactic indomethacin

Ssymptomatic FDA
Ligatian

209 (1.26-347)b
183(1.13-295)b
733(1.25-436)b
781 (1.65-4 7&)b
2.14(1.29-3 55)b

1.62(1.00-2.285)
144 87-238)

1.72(0.53-345)
1.54(0.50-264)

197(1.11-3.47k

1.35{0.75-244)
1.243{070-216)
1.54{075-318)
1.55(0.85-281)
1.91{102-357)F

132{0.71-245)
102{0.54-1.94)
1.02(044-2.70)
045 {0.10-2.08)

Clindicates confidanca intareal

1 Pennatal/mecnatal warables incudad in madal 3 of CLD (see Tablke 20 included the following: gestational 23, malke gander, preaclampsita, respiratory score, MEC, and sapsis,

BP - 05,

Pediatrics, 2007




Table 1: Odds ratios for neonatal and neurodevelopmental outcomes for infants with a patent ductus arteriosus
treated with surgical ligation compared with medical management

Study

Kabra 2007*

Madan 2009

Clymans 2009

Mirea 2012

Characteristics

426 ELBW infants with symptomatic PDA

PO ligation (n=110]

Medical treatment only [n=315)

2,838 ELEW infants with FDA and known treatment assignment
Primary ligation (n=133)

Indomethacin only (n=1, 323

Indomethacin and ligation (n=773)

Mo treatment (n=2403)

Post-hoc analysis of RCT comparing early prophylactic ligation (n=410)
vs. delayed selective ligation (n=444) in ELEW infants

Infants with GA=32 weeks with a FDA.

Conservative treatment (n=377)

Indomethacin only (n=2,026)

Indomethacin and ligation (n=626)

Primary ligation (n=327)

Odds ratios (95% confidence intervals)

Death
036
{0.29-1.10)

0.36
(0.33-0.90)

0.87
(0.36-2.08)
0.41
(0.31-0.54)

ROP
2.20

{1.19-4.07)

1.91
(1.51-2.41)

LD MNIH Death or NDI
1.61 188 1.35
{1.09-3.03) (1.183.30) | (0.97-2.30)

2.80 1.38 1.20
(2.18-384) (127197 | (082178

3.83
(1.46-233)
2.30

(1.91-2.77)

Weisz & McNamara 2014
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ORIGINAL ARTICLE

ls surgical ligation of patent ductus arteriosus necessary?
The Western Australian experience of conservative
management

J M Brooks, J N Travadi, 5 K Patole, D A Doherty, K Simmer

See end of arice for
authars” affilitions

Correspondence to:

Dr Patale, Department of
MNeonatal Poediatrics, King
Edward Memerial
Hespital, Bagot Road,
Subioco, Western
Australio 6008;

Sanjay. Patole@®
h&ﬂfrh.wc:.gm'.au

Accepted August 2004

Arch Dis Child Fetal Neonatal Ed 2005,90:F235-F239. doi: 10.1136/ad: 20040574638

Background: Surgical ligation of patent ductus arteriosus (PDA) is widely proctised in preterm infants
despite no clear evidence that this improves outcomes. Geographical isolation meant that ductal ligation
was not an opfion in King Edward Memorial Hospital until recently.

Objective: A retrospective data analysis to test the hypothesis that cutcomes of infants with persistent PDA
were no worse than those of infants with no significant duct or a duct that closed aofter medical treatment.
Patients and Methods: A total of 252 infants (gestation =28 weeks) born between 1 January 2000 and
30 June 2002 were divided into three groups: group 1, no significant PDA (n = 154); group 2, significant
PDA which closed after medical treatment (n = 65); group 3, significant PDA remaining patent after
medical treatment (n = 33). A significant PDA was defined by a left atrium to aortic root ratio of = 1.4 or a
ductal diameter =1.5 mm with a left to right shunt.

Results: Twenty four (10%) infants died at median (interquartile range) 15.5 (9-35) days. Afer adjustment
for gestational age, relative to group 1, the infants from group 3 were at a 4.02 times increased risk of
death (95% confidence interval 1.12to 14.51). There was no significant difference between groups in the
incidence of chronic lung disease, chronic lung disease or death, necrotising enterocolitis, intraventricular
haemorrhage, duration of oxygen, or hospita sm:m.

Conclusion: Mortality was higher in infants with a persistent PDA, but other morbidities were not
significantly different. A randomised trial is needed to determine whether surgical ligation will reduce
mortality in such infants.
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Failure of Ductus Arteriosus Closure Is Associated
With Increased Mortality in Preterm Infants

Shahab Noori, MD*®, Michael McCoy, M5, ARNP=, Philippe Friedlich, MD, MS, Epit, Brianna Bright, MA=<, Venugopal Gottipati, MD=,
Istvan Seri, MD, PhDk, Kris Sekar, MD*

GA=2 wkand BW=1500 g
n=423

I

Atotal of 94 patients excluded:
40 - died within first 3d
5 - congenital ancmalies
49 - no echocamdiogram

y/j n=329

Exclude PDA ligation
(m=28)

| Primary analysis |

Sacondary analysis

Exclude death in first

Study population » 2wk (n = 25)
201 \ | Secondary analysis |
ST

waek (n=11)

n= 2

Closed ductus arteriosus
n=260

Persistent ductus arteriosus
n=41

Secondary analysis
Include PDA ligation
{n = 28)

n=329

Pediatrics 2009;123:e138-¢e144




# Failure of Ductus Arteriosus Closure Is Associated
HOSPITAL With Increased Mortality in Preterm Infants

UNIVERSITARI OAUSTRAL
Shahab Moori, MD*, Michael McCoy, M5, ARNP=, Philippe Friedlich, MD, M5, Epi®, Brianna Bright, MA==, Venugopal Gottipati, MD®,
Istwan Seri, MD, PhDE, Krs Sekar, MD=

o
*

=~
[

STRATA:
Ductus=Closed
— = Ductus=Persistent

function

=
o
-
=
-
n
b=
o
>
=
=
<n

OR 16.8 (6.1-46.6)

HR 8.34 (4.3-16.1)
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— La asociacion con resultados adversos es preocupante pero la
eventual causalidad es cuestionable

— Reportes sugieren la eficacia y relativa seguridad del cierre
quirurgico comparada con la persistencia prolongada

— Little 2003, Palder 1987, Trus 1993 y otros en estudios
retrospectivos postulan mejores resultados con Cx en los ELBW

— Otros muestran mejor resultado con Cx temprana que tardia
(Jaillard 2006, Lee 2006, Vida 2009)

— Estudios en animales son contradictorios

— Se usa menos pero sigue siendo parte del estandar de cuidado
de la mayoria

— No esta resuelto y quizas los resultados dependan también de
factores concurrentes tales como equipo quirurgico, modalidad
anestesica, traslados a otras areas o centros entre otros.
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Morbidity and mortality in preterm neonates with
patent ductus arteriosus on day 3

Anna Sellmer,"->3 Jesper Vandborg Bjerre,” Michael Rahbek Schmidt,*
Patrick J McNamara,” Vibeke Elisabeth Hjortdal,® Bente Hest,” Bodil Hammer Bech,”
Tine Brink Henriksen®>

What this study adds

» Presence of a PDA on day 3 of life is
associated with increased odds of mortality and
severe morbidity in neonates born prior to
28 weeks gestation.

In neonates bom prior to 28 weeks gestation a
PDA diameter >=1.5 mm on day 3 is associated

with greater odds of intraventricular

haemorrhage, bronchopulmonary dysplasia and
mortality or severe morbidity.

Sellmer &, et al. Arch Dis Child Fetal Neonatal Ed 2013;98:F505-F510.



PDA Ligation and Health Outcomes: A Meta-analysis

A

PDA Ligation Medical Management only

Study or Subgroup _log[Odds Ratio] SE Total

Total

Odds Ratio

Weight IV, Random, 95% CI

Odds Ratio
IV, Random, 95% Ci

Kabra 2007 -05798 04323 110
Madan 2009 -05798 02398 0
Pelausa 2011 -06581 06772 36
Mirea 2012 -0.8916 0.1426 952
Jawa 2013 04121 05247 98

Total (95% CI) 2106

Heterogeneity. t*= 0.06; X*= 6.55,df= 4 (P = .16), /"= 39%
Testfor overall effect Z=3.36 (P = 0008)

B

316
1928
3B
2595
178

5053 1

NSAID+Ligation NSAID only

Study or Subgroup __ log|[Odds Ratio] SE Total

Total Weight

136%
284%

6.5%
41.5%
10.0%

0.56[0.24,1.31)
0.56[0.35,0.90]
0.52[0.14,1.95]
0.41[0.31,054)
1.51[0.54,4.22)

00.0%  0.54[0.38,0.77]

Odds Ratio
IV, Random, 95% C1

—

——

B

02 05
Favors [PDA Ligation]  Favors [Medical Mgmt]

Odds Ratio
IV, Random, 95% CI

Madan 2008
Mirea 2012
Moore 2012

-0.77656 0.1061
-0.8916 01767
-0.9676

775
625
04846 75

Total (95% CI) 1475

Heterogeneity: ©2= 0.00; x°= 0.42 df=2 (P= 81); = 0%

1525 T71.0%
019 256%
92 34%

3636 100.0%

0.46 [0.37, 0.57]
0.41[0.28,0.58]
0.38 [0.15, 0.98]

0.44 [0.37, 0.53]

—_—

<

I
+

5

Test for overall effect Z=8.09 (P = 00001)

C

Study or Subgroup _ log[Odds Ratio] SE
Madan 2009 -0.2877 0.2346
Mirea 2012 -0.5447 02157

0.2 05 2
Favors [NSAID+Ligation]  Favors [NSAID only)

Primary Ligation NSAID only Odds Ratio
Total Total Weight IV, Random, 95% CI
135 1525 458% 0.75[0.47,1.19]
327 2019 542% 0.58 [0.36,0.89]

0Odds Ratio
IV, Random, 95% CI
=
— -

ol

Total (95% CI)
Heterogeneity t* = 0.00; 1°= 0,65, df=1(P= 42);F=0%
Test for overall effect Z= 2.69 (P= 007)

D

462 3544 100.0% 0.65 [0.48, 0.89]

2
Favors[NSAID anly]

02 ;
Favors[Primary Ligation]

Primary Ligation Conservative Odds Ratio
Study or Subgroup _ leg[Odds Ratio] SE Total Total Weight IV, Random, 95% CI
Cotton 1978 -08109 13236 10 15 37% 0.44[0.04,501]
Mirea 2012 -1.2379 0.2433 327 576 96.3% 0.29[0.18,0.47]

Odds Ratio
IV, Randorm, 95% CI

=
>

Total (95% CI)
Heterogeneity, 2= 0.00; ¥°=0.11, df=1 (P= 73).F=0%
Testfor overall effect Z= 512 (P < 00001)

FIGURE 2
Adjusted estimates of death. A, All Ligation versus All Medical Management only. B, NSAID and Ligation versusNSAID only.C, Primary Ligation versus NSAID only. D,
Primary Ligation versus Conservative. df, degrees of freedom; IV, inverse variance; Mgmt, management

3 591 100.0% 0.29[0.18, 0.47]

005 02 5 20
Favors[Primary Ligation] Favors[Conservalive]

CONCLUSIDNS: Surgical ligation of PDA is associated with reduced
mortality, but surviving infants are at increased risk of NDI. However,
there is a lack of studies addressing survival bias and confounding by
indication. Pediatrics 2014:133:e1024—1046

Pediatrics 2014;133:¢1024—e1046
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Research

JAMA Pediatrics | Original Investigation

Association of Patent Ductus Arteriosus Ligation
With Death or Neurodevelopmental Impairment

Among Extremely Preterm Infants

Dary E. Welsz, MD, M5C; Lucla Mirea, PhD; Enn Rosenberg, BSC: Maximus Jang, BSc, MD:; Linh Ly, MD; Palge T. Church, MD;
edmond Kelly, MD; 5. Joseph Kim, MO, PhD; amish Jain, MD; Patrick 1. McNamara, MD, Msc; Prakesh S. shah, MD, MSC

Table 3. Neonatal and Neurodevelopmental Outcomes of Infants Who Underwent Ligation vs Medically Treated Infants®

Qutcome

No. (%)

Ligation
(n=184)

Medical
Treatment
(n=570)

Model 1: Crude OR
(953 CI)

Model 2: AOR (95% CI)®
Antenatal/Perinatal
Covariates Only

Maodel 3: ADR (95% CI)*
Model 2 and Postnatal,
Preductal Closure Covariates

Death or moderate-severe
neuru-devel:gFmental
impairment

110 (59.8)

299 (52.5)

—

I —

1.24 (0.87-1.77)

0.97 (0.65-1.44)

0.83 (0.52-1.32)

| Death before discharge®

C 179

121 (21.2) D

0.38 (0.22-0.65)

0.17 (0.09-0.31)

0.09 (0.04-0.21)

Moderate-severe
neurodevelopmental
impairment

Chronic lung disease

Severe retinopathy of
prematurity

92 (50.

141 (76.6)
42 (22.8)

/4 (30.5)

237 (41.6)
30 (5.3)

1.79 (1.22-2.62)

3.67 (2.44-5.52)
4.48 (2.70-7.45)

1.64 (1.08-2.51)

3.13 (1.96-5.00)
2.67 (1.52-4.68)

1.27 (0.78-2.06)

1.36 (0.78-2.39)
1.61 (0.85-3.06)

JAMA Pediatrics Published online March &, 2017




Covariation of Neonatal Intensive Care Unit-Level Patent Ductus
Arteriosus Management and In-Neonatal Intensive Care Unit Outcomes
Following Preterm Birth

James |. Hagadorn, MD, MSc'?, Mihoko V. Bennett, PhD*“, Elizabeth A. Brownell, PhD"?, Kurlen S. E. Payton, MD®,
William E. Benitz, MD?, and Henry C. Lee, MD, MS**

a) No COXI or Ligation versus Mortality b) No COXI or Ligation versus BPD

0.8,
0.6 1
0.41
0.21
01 P

-0.21

Change in Proportion with BPD

-0.41

o -0.6

04 03 02 01 0 01 02 03 04 05 463 02 41 ¢ &1 02 03 U4 05 06
Change In Proportion with Neither COXI Nor Ligation Change In Proportion with Neither COXI Nor Ligation

Journal of Pediatrics 2018




REVIEW ARTICLE »»

Patent Ductus Arteriosus Ligation and Adverse Outcomes:
Causality or Bias?

. : e i’ 123

Dany E. Weisz, Patrick ]. McNamara

Department of Newborn and Developmental Paediatrics, sunnybr alth Sciences Centre, ‘Department of Paediatrics, D of Neonatology, “Department
aof Fhysislogy, University of Toronto, 'Fhysiology and Experimenta cine Frogram, Hospital for Sick children Research I e, Toronto, Canada

Semin Fetal Meonatal Med. 2015 Aug;23(4):255-266. doi; 10.1016/.5iny.2015.03.003. Epub 2013 Mar 7.

Surgical management of a patent ductus arteriosus: Is this still an option?

Weisz DE', Giesinger REZ.

EDITORIAL

Neurodevelopmental Outcomes Following Surgical Ligation
for Patent Ductus Arteriosus Among Extremely Preterm Infants
Case Closed?

Elizabeth E. Foglla, MD, MSCE; Barbara Schmidt, MD, MSc




* Cierre Quirtirgico y manejo del DAP
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Cont. y otras consideraciones

— Asistimos en los ultimos afios a una modificacion del paradigma

— La literatura disponible sigue siendo no concluyente (sesgos)

— Aprendimos los neonatélogos manejar PT con ductus “abiertos”?

— Debemos re-explicar la fisiopatologia neonatal?

— Son iguales todos los pacientes y los ductus?

— Las alternativas a la terapéutica clasica tampoco han sido evaluadas

— La alternativa planteada es no tratarlos? No seria mejor elegir a quien
y cuando tratar?

— Debemos esperar el sintoma /dafo o anticiparlo?

— Intuimos que tanto la no intervencion como la IM como la CX tienen
ventajas y desventajas

— Cudl es el camino a sequir?



* Problema:
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— Cuando tratarlo?
— Como tratarlo?
— En quien tratarlo?

— Para qué tratarlo?

— Hay que tratarlo? ()




»

HOSPITAL Estrategias terapéuticas

1. Profilaxis (indometacina o ibuprofeno)
2. Tratamiento temprano (pre sintomatico)

3. Tratamiento del DAP sintomatico (temprano
y tardio)

4. Tratamiento del DAP con insuf cardiaca

5. Lugar o momento del cierre quirudrgico ?



Evid-Based Child Health 5: 416471 {

[Intervention Review]

Prophylactic intravenous indomethacin for preventing
mortality and morbidity in preterm infants

Perer W Fowlie', Peter G Diavis®

Authors’ conclusions

Prophylactic treatment with indomethacin has a number of immediate benefits, in particular a reduction in symptomatic patent ductus
arteriosus, the need for duct ligatlun and severe intraventricular ]'::a:mu:trrhag:. There is no evidence to suggest either benefit or harm
in longer term outcomes including neurodevelopment. Depending on clinical circumstances and personal preferences, there may be a
role for prophylactic indomethacin in some infants on some nconatal units.




Association between prophylactic indomethacin
and death or bronchopulmonary dysplasia:

A systematic review and meta-analysis of
observational studies

Erik A. Jensen, MD, MSCE*, Elizabeth E. Foglia, MD, MSCE, and
Barbara Schmidt, MD, MSc

El Death or BPD Meta-Analysis of Meta-Analysis of
Unadjusted Data Risk-Adjusted Data

Prophylactic Mo Prophylactic Unadjusted log Adjusted Adjusted
Indomeathacin Indamethacin Odds Ratlo Adjusted Odds Ratio Oddz Ratio

Study M (%) N (%) Weight 1V, Random, 95% CI Odds Aatio SE  Weight IV, Random, 85% CI IV, Random, 95% Cl
Rolnitsky 2015 180/269 (86.9) 17533180 (55.0)  44.5% 1.66 [1.27, 2.16] 0.0787 04735 20.8%  1.08[0.77, 1.52)
Jansen 2017 1404/2587 (54.3) 2680/5244 (51.1) 55.5% 1.14 [1.03, 1.25] -0.1438 01003 T0.2%  0.87[0.71, 1.05]

Total 1584/2856 (55.5) 4433/8433 (52.6) 100%  1.34 [0.93, 1.84] 100%  0.93 [0.76, 1.13]
Heterageneity (risk-adjusted analysis): Tau®0.00; Chi®= 1.23, df = 1 (P=0.27); I*=18% ' ! !

. ; ) - 0.1 1 10
Test for overall effect (risk-adjusted analysis): £ = 0.76 (P = 0.45) Favars  Favors No

Treatment  Treatment

BPD among survivors Meta-Analysis of Weta-Analysis of
Unadjusted Data Risk-Adjusted Data

Prophylactic No Prophylactic Unadjusted lag Adjusted Adjusted
Indomeathacin Indomethacin Ddds Ratio Adjusied Odds Ratio Odds Ratio
Study M (%) N (%) Weaight IV, Random, 95% CI Odds Ratio SE  Weight IV, Random, 95% CI1 IV, Random, 95% C1

Rolnitsky 2015 122/213 (57.3) 1181/2581 (55.0) 45.6% 1.60[1.21, 2.13] 0.0B51 0.1834 26.1%  1.09[0.7E, 1.56]
Jensen 2017 960/2143 (44.8) 20424606 (44.3)  54.4%  1.02[0.92, 1.13] 01196 01089 T3.8% 089 [0.72,1.10]

Total 1082/2356 (45.9) 3223/7197 (44.8)  100%  1.25 [0.81, 1,95 100%  0.94 [0.78, 1.12]
Heterogenaity (risk-adjusted analysis): Tau® 0.00; Chi*=0.92, df = 1 {P = 0.34); F = 0%
Test for overall effect (nsk-adjsuted anlysis): £ = 0.71 (P = 0.48)

0.1 1 10
Favors Favors Mo
Treatment Treatment

Death by study endpoint Meta-Analysis of Meta-Analysis of
Unadjusted Data Risk-Adjusted Data

Prophylactic Mo Prophylactic Uniadjusted log Adjusted Adjusted
Indomeathacin Indomethacin Odds Ratio Adjusted Odds Ratio Odds Ratio

Study M (%) N %) Weight IV, Random, 5% CI Odds Ratio SE  Weight IV, Random, 85% CI IV, Random, 95% C1
Rolnitsky 2015 63/269 (23.4) 60173189 (18.8) 16.5% 1.32 [0.98, 1.77] -0.2119 01969 25.2%  0.81[0.55, 1.19]
Jansen 2017 444/2587 (17.2) 6385244 (12.2) B83.5% 1.60[1.31, 1.71] -0.2182 01144 T4.8%  0.80[0.64, 1.01]

Total 507/2856 (17.8)  123%/8433 (14.7) 100% 1,46 [1.30, 1.65] 100% 0.81 [0.66, 0.98]
Heterageneity (risk-adjusted analysis): Taw® 0.00; Chi*= 0.00, df = 1 (P = 0.98); I = 0% n:r1 ' 'in

Test for overall effect (risk-adjusted analysis): £ = 2,19 (P = 0.03) Favers Favors Mo

Treatment Treatment

SEMINARS IN PEninaTorocy 0 (2018)
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ARTICLES

Timing of Patent Ductus Arteriosus Treatment and Respiratory Outcome
in Premature Infants: A Double-Blind Randomized Controlled Trial

llene R. S. Sosenko, MD, M. Florencia Fajardo, MD, Nelson Claure, MSc, PhD, and Eduardo Bancalari, MD

— RCT Ibuprofeno temprano vs rescate para prevenir
DBP

— Outcome 1° # dias con O2 en primeros 28d
— PN 500-1250, DAP “leve” y Eco +

— Aleatorizados a IBU vs Placebo recibiendo luego I1BU
de rescate por DAP hemodinamicamente significativo

— Calculo de tamano muestral n= 168. Terminado con
n=120
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ARTICLES

Timing of Patent Ductus Arteriosus Treatment and Respiratory Outcome
in Premature Infants: A Double-Blind Randomized Controlled Trial

llene R. S. Sosenko, MD, M. Florencia Fajardo, MD, Nelson Claure, MSc, PhD, and Eduardo Bancalari, MD

IBU temprano Expectante
n=54 n=51

Peso nac 854 ¢ 842 g
EG 26's 25S
Tratam ¢/ Ibu (d) 3d 11d

Nunca Tx (%) 0 49 %
DAPalos 28d (%) 17% 43%
DAPHS 15% 20%

Dias O2
02 365 (%)

Muerte (%)
Perf Int (%)

ECN(%)

Ligadura (%)

21 (14-25)
33%
7.4%
3,7%
5,60
14,8%

19 (12-24)
33%
11,8%
7.8%
3,9%
19,6%




A randomised placebo-controlled trial of early
treatment of the patent ductus arteriosus

Martin Kluckow,"? Michele Jt—:tl‘l‘w:-}ryr,1 Andy Gill ® Nick Evans®*

Ductal Echocardiographic Targeting and Early Closure Trial (DETECT)
Ensayo controlado con placebo en 3 UCIN de Australia (2007-2010)
<29s - pesquisa con ecocardiografia entre 3-12hs de vida

Si el ductus era “grande” se aleatorizé a Indo vs placebo

Resultado principal combinado muerte/ecocerebral “anormal”

n=92 (44 vs 48) — enrolamiento suspendido x falta de droga

Sin diferencias en resultado principal (18 vs 19%)

Hemorragia pulmonar 2 vs 21%

Menor HIC 4,5 vs 12,5% (NS)

Uso “open label” de indo 20 vs 40%

Arch Dis Child Fetal Neonatal Ed 2014;99:F99-F104




Patent Ductus Arteriosus Management and
Outcomes in Japan and Canada: Comparison of
Proactive and Selective Approaches

Conclusion Lower composite mortality/ morbidity outcome in |apan versus Canada
only among infants with PDA, and association of surgical ligation with higher mortality/
morbidity only in Canada, suggest differential PDA management and ligation processes
contribute to outcome variation.

Tetsuya Isayama, MD'?  Lucia Mirea, PhD"?  Rintaro Mori, FRCPCH, PhD?  Satoshi Kusuda, MD, PhD*
Masanori Fujimura, FRCPCH®  Shoo K. Lee, MBBS, FRCPC, PhD'-?

Prakesh S. Shah, MD, FRCPC, MSc'-%; on behalf of the Neonatal Research Network of Japan and the Canadian
Neonatal Network

Patent Ductus Arteriosus Management and Outcomes in Japan and Canada Isayama et al.

VLBW infants born < 33 weeks GA

NRNJ: 9228
CNN: 6981 Excluded infants
Moribund
NRNJ: 102
CNN: 60
> Congenital anomaly
NRNJ: 421
CNN: 551
Missing PDA data
y NRNJ: O
Total study sample CNN: 187
NRNJ: 8705

CNN: 6183

Non-FDA PDA diagnosis
NRNJ: 5365 (62%) NRNJ: 3340 (38%)
CNIN: 3961 (64%) CNIN: 2222 (36%)

Conservative i " Both indomethacin
A Indomethacin-only Ligation-only d ligati
e 556 (%) NRNJ: 2569 (77%) NRNJ: 32 (1%) N:;‘J_ 4§; ‘1';‘%

; CNN: 1302 (59%) CNN: 280 (13%) S i
CNN: 359 (16%) CNN: 281 (13%)

Fig. 1 Study population of VLBW (< 1,500 g) infants born at < 33 weeks’ gestational age from the NRN| and CNN. CNN, Canadian Neonatal
Metwork; GA, gestational age; NRN], Neonatal Research Network of Japan; PDA, patent ductus arteriosus; VLBW, very low birth weight.

Am J Perinatol 2015




g Estudios de tratamiento temprano dirigido

TRIOCAPI (Francia) n=363 lbuprofeno

Baby OSCAR (Reino Unido) n=730 Ibuprofeno

BeNe Ductus (Paises Bajos) n= 564 lbuprofeno

U-PDA (Australia) n= 594 Indometaina/lbuprofeno
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— Cuando tratarlo?
— Como tratarlo?
— En quien tratarlo?

— Para qué tratarlo?

— Hay que tratarlo? ()




HOSPITAL Prediccion del DAP Sintomatico

Early echocardiographic prediction of
symptomatic patent ductus arteriosus in
preterm infants undergoing mechanical
ventilation

Martin Kluckow, MBBS, FRACP, and Nick Evans, DM, MRCP

From the Department of Perinatal Medicine, King George Vth Hospital, Royal Prince Alfred
Hospitals, Camperdown, Australia

Objective: To identify early echocardiographic markers allowing prediction of
subsequent symptomatic patent ductus arteriosus (PDA).

Methods: One hundred sixteen preterm infants (<1500 gm) requiring mechanical
ventilation underwent echocardiography at a mean postnatal age of 19 hours
(range, 7 to 31 hours). Four potential markers were studied: the left atrial to aortic
root ratio, pulsed Doppler measurement of left ventricular output, the minimum
diameter of the color Doppler signal within the course of the duct (ductal diam-
eter), and the direction of postductal aortic diastolic flow. Subsequent ductal clo-
sure or significant patency (if suspected clinically) was confirmed echocardio-
graphically.

Results: A significant PDA developed in 42 infants (36%). Ductal diameter was the
most accurate echocardiographic marker in predicting subsequent significant
PDA. With a ductal diameter of 1.5 mm or greater there were 34 true-positive, 11
false-positive, 63 true-negative, and 8 false-negative results, giving a positive
likelihood ratio of 5.5 and a negative likelihood ratio of 0.22 for prediction of de-
velopment of a PDA requiring freatment. The sensitivity was 81% and the speci-
ficity was 85%. Only one infant older than 28 weeks of gestational age had a
significant PDA, and limiting the analysis to infants younger than 29 weeks of ges-
tation further improved the predictive accuracy of ductal diameter. The positive
likelihood ratio was 8.1 and the negative likelihood ratio was 0.19, with a sensitiv-
ity of 83% and a specificity of 90%.

Conclusion: Color Doppler measurement of the internal ductal diameter allows
early prediction of significant PDA in preterm infants. (J Pepiar 1995;127:774-9)




HOSPITAL Prediccion del DAP Sintomatico

B-Type Natriuretic Peptide Predicts Responses to Indomethacin in
Premature Neonates with Patent Ductus Arteriosus

Jong-Hau Hsu, MD, San-Nan Yang, MD, PhD, Hsiu-Lin Chen, MD, Hsing-I. Tseng, MD, Zen-Kong Dai, MD, PhD,
and Jiunn-Ren Wu, MD

THE USE OF A BEDSIDE ASSAY FOR PLASMA B-TYPE NATRIURETIC
PEPTIDE AS A BIOMARKER IN THE MANAGEMENT OF PATENT
DUCTUS ARTERIOSUS IN PREMATURE NEONATES
Parrick A, Fuma, MD, Rates L. © A, MD, Peter A, M. Auo, MD, Megana Nesii, MD, AnD Crarces S, Kienman, MD

N-terminal pro-B-type natriuretic peptide: a measure
of significant patent ductus arteriosus

| Farombi-Oghuvbu,” T Matthews,' P D Mayne,? H Guerin,? J D Corcoran’




'* Persistent Doppler Flow Predicts Lack of Response to Multiple
" Courses of Indomethacin in Premature Infants With

HOSPITAL Recurrent Patent Ductus Arteriosus
UNIV r.H_('lT.-\Tﬂﬂ“XLJSTRj\L

Roberta Lo Keller, MD*, and Ronald 1L Clyman, MO"}

; imical symptoms
Persistent Dopplar flow
SOPENT
n="%a

Recurrent, sympiomaiic PDA Recurrent, symptomatic PDA

STUDY POPULATION /

Second indomethacin course
n=32

Doppler Doppler Dappler
“CLOSED” “OPEN™ “CLOSED™
LU 13 1723

Recurrent or persistent Recurrend or persistent
symptomatic DA symptomatic PIA

Pediatrics, 2003




Towards rational management of the

o A patent ductus arteriosus: the need for

TVERST T.-\R'IOIJXLJ ST RII\L

disease staging
Patrick J McNamara, Arvind Sehgal

— Refinar la indicacion y la poblacion a tratar

— Abandonar el esquema de pensamiento “todo o nada”

— Redefinir el Ductus hemodinamicamente significativo

— Utilizar indices de severidad

— Cuidado con los outcomes multifactoriales

— Definir el sindrome post ligadura y evaluar sus consecuencias
— Decisiones racionales e individualizadas

— Estudios clinicos en poblaciones selectas

ADC F&N, 2007



Dificultades con causalidad

Selection Bias:
-Gestation
-Birth weight
-Gender
-Apgar Score
-Antenatal steroids
-PPROM
-PET
<Choricamnionitis
-Type of delivery
-inborn/Out born
-Surfactant
Need for
Randomization
& Restriction of

TRECHD

t Treatment

Measurement Bias:
-ldentifying when a

PDA becomes
significant
Need Strict Criteria

to identify

Confounding Bias: Measurement Bias:
“NEC * Blind assessors

-BPD to groups
-sepsis

Randomiration

Afif EL-Khuffash, Dany E Weisz and Patrick J McNamara

Arch Dis Child Fetal Neonatal Ed 2016 101: F474-F478
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HOSPITAL Resumen / Reflexion

— De tratar a todos a casi ninguno - hay evidencia?

— El tratamiento conservador impresiona razonable pero no ha
sido validado por evidencia comparativa

— Sigue firme la posibilidad de resultados adversos ante la
persistencia de shunts de alto volumen

— También aparece razonable el restringir racionalmente el uso de
tratamiento mediante un enfoque basado en riesgo

— Dejar de ver al ductus como algo dicotomico

— Si esperamos a que estéen muy enfermos puede ser tarde para
gue cualquier tratamiento sea efectivo

— Tener en cuenta las importantes limitaciones de la evidencia
tanto a favor de tratar como en contra



»

HOSPITAL Resumen Operativo

— La recomendacion juiciosa de tratar el DAP deberia seguir en
pie aungue se deberia estudiar mejor

— Indometacina profilactica cierra el DAP y previene cirugia y HIC
severa, en promedio no modifica outcomes a largo plazo y se
deberia reservar para poblaciones selectas (| mortalidad?)

— No esta claro si el tto. temprano es mejor que el del DAP
sintomatico (los resultados de estudios difieren pero se vienen
estudios nuevos)

— No esta claro si el cierre médico es mejor que el quirdrgico pero
seria mas sencillo y economico y podria tener menos efectos
adversos

— Podria aun justificarse indicar cirugia en pacientes menores de
28 semanas con compromiso hemodinamico cuyo ductus no
cierre con IM o Ibu contando con el equipo Qx apropiado.



»

HOSPITAL Perspectivas

— Profilaxis vs sintomatico, vale la pena en poblaciones selectas?
La eleccion condicionara conducta posterior

— Definir poblacion de riesgo
— ldentificar y validar marcadores tempranos o predictivos
— Disenar y validar scores de severidad

— Evaluar terapéuticas en ECAs con distinto disefio, incluir no
Intervencion (en casos selectos?)

— Reconocer y manejar los sesgos

— Propuesta: hasta tener mas respuestas, cautelosamente seguir
tratando aquellos PT de mayor riesgo con Ductus significativo y
evidencia de compromiso hemodinamico

— Atencion a la evolucion del cierre no quirdrgico mediante
cateterismo



HOSPITAL
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Gracias!

Gabriel Musante
gmusante@cas.austral.eadu.ar
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