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Controversias sobre el DAP

Es patologico ?

— Estudios epidemiologicos muestran asociacion con
morbimortalidad, especialmente DBP

— Pero algunos metanalisis no muestran clara |de estas
morbilidades a largo plazo

Vales la pena tratarlo?
— Los tratamientos tienen Efectos adversos...

Cual es el mejor esquema para tratarlo
— Profilaxis..vs....Tratamiento precoz ...vs...DAPHS

Cirugia?



Consecuencias Hemodinamicas y Respiratorias del DAP
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Signos Clinicos de DAP en Prem. Extremos

Detencion de mejoria /deterioro respiratorio
Soplo cardiaco usualmente sistolico

Acidosis metabolica y/o respiratoria no explicada
Presion de pulso amplia (> 25 mm Hg): T Pulsos
Edema pulmonar - cardiomegalia

Taquicardia, Hepatomegalia, < perfusion, galope.



Mejoria en Funcion Pulmonar con Indo en RN con DAP
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Stefano J et al .
Am Rev Respir Dis 1991




CLD (n = 44)

NoCLD(n=75) p

Birth weight (gm)*
Gestational age (wk)*
5’Apgar (med-range)
Gender (Yomale)
Race (% black)

PDA (%)

Sepsis (%)

ICH (%)

PTX (%)

PIE (%)

730 + 90
258+ 1.4
6 (2-9)

55

61

84

79

55

18

9

845 + 100
27.4+1.5
6 (1-9)

43

68

43

39

43

7

4

<0.001
<0.001
NS
NS
NS
<0.001
<0.001
NS
NS
NS

Rojas et al J Pediatr 1995



B.Weight Rieng para DBP

Odds Ratios & 1C 95%

Rojas M,
Gonzalez A et al.

1 5 J Pediatr 1995
ODDS RATIO FOR CLD




FALLA DE CIERRE DEL DAP

Relacion con Infeccion

l Infeccién B Sin Infec.
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500-599  600-699  700-799  800-899  900-999 TOTAL
Peso de Nac (Q) p < 0.05 Mantel Haenzel Test

Gonzalez A: J Pediatr 1996




Niveles de Prostaglandinas y DAP

Relacion con Infeccion e Indometacina

—— Sin DAP —= DAP+Inf —— DAP sin Inf
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Gonzalez A: J Pediatr 1996 *: p<0,05
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Odds ratios for failure of PDA closure

Variable

B. Weight <750 g

Infecction time-related

High fluid intake

Incomplete or no Indocin

Post-natal age > 8 days

OR
2.84
19.1

4.7
4.1
5.6

95% CI  p-value
1.5-5.6 <0.001
4.0-90 <0.001
0.8-26.7 0.06
0.5-32.5 0.15
1.0-31.9 <0.04



Birth weight

Male gender

White Hace

5' Apgar <5

Severe RDS

Infection

PDA

High Fluld intake

Air Leak

IVH Gr lll or IV

PDA <+ Infection

Riesgo para DBP

Odds Ratios & 1C 95%

Gonzalez A etal. J
Pediatr 1996




Tratamiento en RN con DAP

* Medidas generales: Restriccion hidrica, adecuada
oxigenacion, diureticos?.

* Cierre Farmacologico: Inhibidores de COX
— Indometacina: 0.2 mg/k e.v. ¢/12h x 3v
Curso prolongado? (recurrencias 40-60% < 1000g)
— Ibuprofeno: 10 mg/k ev luego 5 mg/k c¢/24h x 2v.

e Cierre Quirurgico.



Tratamiento: Indometacina vs tto gral

Variable RR 95% CI
CxDAP 0.32 0.06- 0.19
DBP 1.11 0.85-1.44
ECN 1.02 0.49- 2.1
ROP 0.35 0.12-1.0
Muerte 0.86 0.60- 1.2

Adaptado Knight D Semin Neonatol 2001; 6: 63-73
Metanalisis de 6 Estudios Controlados (1978-1983) Back-up en todos



Indomethacin vs Placebo for asymptomatic PDA
Metanalysis of 3 studies in Preterm infants

Outcome Participants Effect Size
(n) RR (95% CI)
Mortality 73 1.32 (0.45-3.86)
CLD Survivors 45 0.91 (0.62-1.25)
IVH 75 1.21 (0.62-2.37)
NEC 47 0.41 (0.05-3.68)
ROP- all grades 55 0.68 (0.26-1.78)
Symptomatic PDA 97 0.36 (0.19-0.68)*

PDA ligation 73 0.45(0.17-1.11)

Cooke L, Steer P, Woodgate P Cochrane 2003




Indomethacin vs Placebo for asymptomatic PDA
Metanalysis of 3 studies in Preterm infants

Outcome Participants Effect Size
(n) WMD (95% CI)

Length of Ventilation (days) 7.0 ( 17 3,3.3)

Duration of supplemental -12.5 ( 23.8, -1 26)*
oxygen (days)
Length of hospital stay (days) - -11.0 (_45.2, 23.2)

Cooke L, Steer P, Woodgate P Cochrane 2003



Indometacina precoz (3d) vs tardia (7d) en
prematuros con DAP en Eco

Precoz Tardia
n=64 n=63
Peso de Nacimiento (g) 1210 £ 370 1270 £ 365
Edad Gestacional (s) 289+ 2.0 29.2+2.1
Corticoides Prenatal (n) 22 17
Surfactante 54 51
Fi102 (%) 44 + 15 45 + 10
VAFO 21 11 *
HIC Grl 9 3
Gr2 3 6
Gr3 5 4

Van Overmiere B et al. J Pediatr 2001; 138: 205



Indometacina precoz (3d) vs tardia (7d) en
prematuros con DAP en Eco

Precoz Tardia
n=64 n=63

DAP cerrado dia 9 58 (91%0) 49 (78%) *
Cirugia DAP 3 (4.8%) 4 (6.49%0)
O2 dia 28 27 29

02 a 36 sem 12 (18.7%0) 17 (27%)
Muerte 4 3
Sepsis 9 8

Adaptado de Van Overmiere B et al. J Pediatr 2001; 138: 205



Indometacina: Uso precoz vs Tardio

Variable OR 95% CI p-value
DAPHS 0.11 0.06 - 0.19 <0.001
Cierre Quirurgico 0.18 0.08-0.41 <0.001
DBP 0.39 0.21-0.76 <0.005
ECN 0.24 0.1-0.96 <0.05
ROP 0.48 0.15-1.5 NS
Muerte 0.64 0.34-1.2 NS

Adaptado de: Clyman R J Pediatr 1996; 128: 604

Metanalisis de 8 Estudios Controlados



CAMBIOS EN FLUJO CEREBRAL POST INDO

Comparacion Infusion Continua vs Bolo

-9 Continua - Bolo
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Adaptado de Hammerman: Pediatrics 1995




INDOMETACINA PROLONGADA

a) Hammerman: Curso habitual + 0,2 mg/k ¢/24h x5 dias

b) Rennie: 0,1 mg/k c/24h x 6 dias

Estudios pequenos

Disminuyen recurrencias Yy necesidad de cirugia.
Disminuyen duracion de requerimientos de oxigeno
No aumentarian efectos adversos ??

Pret <1 kg no toleran bien esquema de Hammerman



Factores que Favorecen
Reapertura del Ductus

Prematurez

Edad Post Natal- precocidad tratamiento
Infecciones

Aporte elevado de liquidos - hipoxia

Persistencia de flujo residual en ECO post Indo.
(Weiss H, et al. J. Pediatr 1995; 125:466) — Keller
& Clyman Pediatrics 2003: 112:583

Niveles de indometacina poco efectivo
(Gal P et al J. Perinatol 1990; 10: 20)



Ibuprofeno vs Indometacina

Indometacina Ibuprofeno
n=74 n=74
Peso de Nacimiento (g) 1230 £ 80 1230 £ 390
Edad Gestacional (s) 29.0+2.1 29.0+ 2.3
Indometacina Prenatal (n) 11 13
Corticoides Prenatal (n) 33 38
Surfactante 63 56
FIO2 (%) 41.7 £ 15.3 42.1 +14.8
Pr. Media Via Aerea 9.0+ 2.7 9.8+3.0
HIC Grl 10 7
Gr2 7 9
Gr3 3 2

Van Overmiere B et al. N Engl J Med 2000



TaABLE 2. Erricacy oF TREATMENT.*

INDOM ETHACIN leurROFEN
Group Group P ReLarve Risk

VariaeLE anp OuUTCOME (N=74) IN=74) VaLue (95% CI)

Randomly assigned treatment

Age at start of treatment — davs 3.1+0.5 + {6 0.88
PDA closed — no. (%) @ 0.41] 0.94 (0.76-1.17)

Non—randomly assigned rescue
treatment

Infants — no. (%) 9i12) 12 (16) 0.48 0.7510.34-1.67)
Age at start of rescue treatment 0.7x1.1 9.5x3.5 0.02

— davs
DA closed — no. (%) A133)1 3 (2501 1.00 1.33(0.35-5.13)

Ductal igation — no. (%) 0.81 0.90(0.39-2.09)

*Plus—minus values are means =81 Cl denotes confidence interval, and PDA patent ductus arte-
riosus,

TThe percentage is of infants receiving a second treatment.

Van Overmeire B et al N Engl J] Med 2000
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http://content.nejm.org/content/vol343/issue10/images/large/01f2.jpeg

Ibuprofeno vs Indometacina

Variable OR 95% CI p-value
Cierre DAP 1.01 0.93- 1.11 NS
Cierre Quirurgico 0.92 0.69 —1.22 NS
Oliguria 0.22 0.1-051 <0.01
DBP 28 d 1.37 1.03-1.8 <0.05
DBP 36 sem 1.52 0.83-2.81 NS
Sepsis 1.46 0.72 - 2.96 NS

Ohlson A et al. Pediatr Res 2003;53: 418A
Metanalisis de 8 Estudios Controlados (n = 509)



Tratamiento Quirargico DAP

Segunda alternativa ante falla tratamiento médico
Mortalidad precoz < 3%; tardia 6-25%

En UC 25% de los Pret< 1500g con DAP requiere
tratamiento quirdrgico

Resultados: 2003-2005 (n=152)
— Peso Nac: 710 g (500-1215g)
— Edad Gestacional: 26 (23-31sem)
— Mortalidad precoz : 0
— Mortalidad tardia: 1 (2%) ?
— Deterioro hemodinamico: 23 (44%)
— Deterioro respiratorio: 36 (69%)
— Neumotorax: 1 (2%)
— Sepsis: 1 (2%)

— Quilotorax 1 (2%)



TABLE 4. LoNG-TERM AND SHORT-TERM SECONDARY QOUTCOMES IN THE INFANTS IN THE INDOMETHACIN
AND PLACEBO GROUDS.

Opps Rato*

ADJUSTED id
(95% CI) VALUE

Evenr Rate

INDOMETHACIN PLACERO N
GROUTP GROLTP ADJUSTED

noJtotal no. (%)

Long-term

Hydrocephalus with shunty
Setzure disorderf
Microcephalvf

Short-term

Patent ductus arteriosus

Indomethacin for closure of patent ductus arte-

riosus

Surgical closure of patent ductus arteriosus

Pulmonary hemaorrhage

Need for supplemental oxvgen ar postmenstrual
age of 36 wki

Need for supplemental oxvgen at discharge to
home§

Necrotizing enterocolitis

Gastrointe stinal perforation

Periventricular or intraventricular hemorrhaget

Severe (grade 3 or4) peniventricular or intraven-

tricular hemorrhaget

Intraparenchymal echodensities, periventricular
leukomalacia, porencephalic cvsts, or ventric-
ulomegalyt

Bilateral retinopathyv{

157470 (3)
8/470 (2)
497461 (11)

142/601 (24)
100/ 601
40/601
89/601
225/496

97 /487

64,/ 601
36/601 (6)
236/569 (41)
52/569 (9)

125/563 (22)

315/507 (62)

9,480 (2)
7/483 (1)
54/475 (11}
301/601 (50)
276/60]1 (46)
74/601 (12)
9870601 (16)
215/503 (43)
B88/496 (18)
58/601 (10)
32/601 (5)
234/567 (41)
75/567 (13)

142/562 (25)

301,521 (58)

1.7 (0.7-3.9)
1.2 (0.4=3.3)
0.9(06=14)

0.3(02-04)
0.2(02-0.3)

0.5(03-08
0.9(06=1.2)
1.2 (09-1.5)
1.2(09-1.6)
di(08-1.71
2 10.7-1.9
0{0.8-1.3)
0.6 (04-09)

0.8{06-1.1)

1.2 (0.9-1.06)

0.21

0.76

0.77

=0.001
<0.001

0.001

Schmidt B et al. N Engl J Med 2001




TABLE 3. Privary OuTCOME 0F DEATH OR NEUROSENSORY IMPAIRMENT.*

Qutcome Evenr Rate Opos Rario
INDOMETHACIN PLACERO ADTUSTID I
GROUTP GROUTP ITNADJUSTED (95% CI) VALUE

no/total no. (%)

Composite
Death or impairment 271/574 (47) 261/569 (46) Il [.1{08-14) 0.0l
Components
Death before 18 mo of corrected aget  125/595 (21) 111/5% (19) 1.2 1.2(09-1.6) 027
Cerebral palsyi o8/467 (12)  55/477 (12) 1.1 1.1{07-1.6) 0.64
Cognitive delay (MDI <703 118/444 (27) 117/457 (26) 1,1 1.0{08-14) 0.86
Hearing loss requiring amphfication} 10/456 (2] 10/466 (2) 1.0 1.0(04-25) 093
Bilateral blindness] 974065 (2) 7/472 (1) 1.3 1.3(05-3.6) 058

Schmidt B et al. N Engl J Med 2001




Comparison: 01 Prophylactic indomethacin vs. control

Outcome: 08 Symptomatic PDA
Treatment Control RR Weight RR

Study nH nH (95%Cl Fixed) o (95%Cl Fixed)
Bada 1934 12171 18170 —= | 34 0.66[0.34,1.26]
Bandstra 1953 11 1949 427100 —= g4 0.26[0.14,0.48]
Couzer 1996 grd3 17 147 — = 35 0.51[0.25,1.07]
Gutierrez 1957 5430 1071249 — 1 2.2 0.48[0.19,1.24]
Hanigan 19355 S 156 15155 — 3.2 0.33[0.13,0.54]
Krueger 1957 1815 917 = 1.8 0.13[0.02,0.85]
Mahony 1955 2154 11 156 S 23 0.19[0.04 0.51]
Morales-Suarez 1934 g 40 14 140 —s 3.0 0.57[0.27,1.21]
Puckett 19585 1816 TG = 15 0.14[0.02,1.03]
Fennie 19363 1524 G 26 = 16 0.14[0.02,1.00]
Supapannachart 1999 4015 12115 —= 2E 0.233[0.14,0.80]
TIPP 2001 142 1601 301 Fe0t . G4 .1 0.47[0.40,0.56]
Yincer 1985 1815 N = 1.1 0.20[0.03,1.51]
“Wazeen 1997 3514 2013 N S 0.4 1.39[0.25,7.05]

Total(25%Ch 204 71093 471 71100 + 100.0 0.44[0.35,0.50]

Test for heterogeneity chi-zquare=14 44 df=13 p=0.34

Test for overall effect z=-11 .67 p=0.00001

o1 1
Fawvours treatment

1

0 100
Fawvours control

Fowlie P, Davis P. Cochrane Review 2002




Comparison: 01 Prophylactic indomethacin vs. control

Qutcome: 04 IVH Grade 3 and 4
Treatment Control RR Weight RR
Btudy n'H n'H (95%CI Fized) o (95%CI Fized)

Bada 1959 107571 15770 =l g5 0.6E6[0.32,1.36]
Bandstra 1955 19793 26 75100 . 13 146 0.74[0.44 1.24]
Couszer 1996 3143 4147 — 22 0.52[0.19,3.46]
Domanico 1994 GBSz 11 548 —= 1 65 0.50[0.20,1.26]
Hanigan 1985 3156 31585 — 1.7 0.93[0.21 4 66]
Krueger 1957 1115 =N e — 27 0.23[0.03,1.73]
Mert 1985 1124 2124 e 14 0.50[0.055.15]
MWert 1985 nr14a 307 = 21 0130001 ,2.32]
Mert 19945 a1y 4134 S I — 20 1.57[0.47 5.30]
Mert 1994k 31209 11 5222 — 6.0 0.29[0.05,1.02]
Morales-Suarez 1994 B 40 13740 —= 7.3 0.4E6[0.19,1.09]
TIPP 2001 52 Fe01 75 01 424 0.EB9[0.50,097]
Yincer 1985 R 4115 % 23 1.25[0.41 3.77]
Yazeen 1997 1114 1113 0.E 0.93[0.06,13.37]

atal(95%:Cl) 115 51285 177 51303 » 100.0 0.EE[0.53,0.82]

ezt for heterogeneity chi-square=5.92 df=13 p=0.75

ezt for overall effect z=-3.80 p=0.0001

001 0z i 50 1000

Fawvours tregtment Fawvours control

Fowlie P, Davis P. Cochrane Review 2002




Comparison: 01 Prophylactic indomethacin vs. control
Outcome: 15 Chronic lung disease {28 days)

Treatment Control RR Weighit RR
Study nH nH (95%Cl Fixed) o (95%Cl Fixed)

Bada 1959 15171 12170 «i: 6.5 1.23[0.62,2.44]
Bandstra 1933 3 rog 24 1100 13.4 1.30[0.83,2.06]
Couzer 1996 2871543 23147 o 123 1.33[0.92,1.92]
Krueger 1987 Si15 Bi17 31 0.94[0.36,2.47]
hent 13394k a7 1204 94 1219 a0.7 0.99[0.50,1.24]
Fennie 1956a 0524 2128 = 1.3 0.22[0.01 4.28]
Supapannachart 1993 S5 Fi15 —_— 349 0.71[0.29,1.75]
Yincer 1985 10515 9415 _—E 2.0 1.11[0.64,1.92]
“Yazeen 1997 Ti14 Br13 35 1.08[0.49 2.358]

otall353%Cl) 188 5500 183 5522 » 1000 1.08[0.92 1.26]

ezt for heterogeneity chi-zgquare=4 63 df=3 p=0.3

ezt for overall effect z=095 p=0.3

01 A i 10 100

Fawours tregtment Fawvours control

Fowlie P, Davis P. Cochrane Review 2002




Comparison: 01 Prophylactic indomethacin vs. control
Outcome: 35 Death or severe neurosensory impairment

Treatment Control RR Weight RR
Study n'H n'H (95%Cl Fixed) %o (95%Cl Fixed)
Bandstra 1955 287r99 29 1100 _J_ ar 0.85[0.63,1.51]
Couzer 1996 5143 9147 = 249 0.E1[0.221 67]
TIPF 2001 271 B0 261 Je01 . 875 1.04[0.91 1.18]
otall 3%l 304 7743 289 1745 L 100.0 1.02[0.90,1.15]
ezt for heterogeneity chi-square=1.13 df=2 p=057
ezt for averall effect z=0.32 p=03
4 el i 510
Fawours treatment Fawours contral
Comparison: 01 Prophylactic indomethacin vs. control
Outcome: 28 Abnormal Bayley Physical Developmental Index (< 68) in survivors examined
Treatment Control RR Weight RR
Study n/H n/H (95%CI Fizxed) T (95%CI Fized)
Bandstra 1933 gr7a 14174 . 100.0 054024 1.22]
atal35%Cl) gr7a 14574 — e R e 100.0 0.54[0.24 1.22]
ezt for heterogeneity chi-square=0.0 df=0
ezt for overall effect z=-1.48 p=0.14
2 5 1 2 5

Fawours treatment

Fawours control

Fowlie P, Davis P. Cochrane Review 2002




INDOMETACINA PROFILACTICA:

Reduce incidencia de DAP y necesidad de su cierre
quirurgico.

Reduce incidencia de hemorragia intracraneana
severa y hemorragia pulmonar.

No hay ventajas respecto al tratamiento precoz en
cuanto al desarrollo de DBP y ECN.

Efectos a largo plazo en funcion cerebral no bien
evaluados.

Limitar su uso a aquellos prematuros en alto riesgo
de desarrollar: DAPHS, hemorragia pulmonar y/o
HIC severa: EIl prematuro <1 Kg. con SDR.
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