UNIVERSIDAD
DE ANTIOQUIA

1 8 03

Club de
EINER

Hardenson Rodriguez Gonzalez
Residente de Pediatria

Olga Morales

Neumologa ped



Critical Care Medicine

Society of
Critical Care Medicine

Timing of Tracheostomy in Pediatric Patients:
A Systematic Review and Meta-Analysis

Ahmed Abdelaal Ahmed Mahmoud M. Alkhatip, MD, EDAIC, FCAI"% Mohamed Younis, EDAIC, FCAT’;
Negar Jamshidi, BSc(Hons), BDSc* Hazem A Hussein, MSc, MD'; Ehab Farag, MD, EDAIC, FCAI';
Mohamed K. Hamza, MD, EDAIC® Mahmoud H. Bahr, MSc, MD!; Ahmed Goda Ahmed, MSc, MD;
Amr M. Sallam, MD, EDAIC, FCAI® Hassan Mohamed, MD, EDAIC, FCAT;

Mohamed Elayashy, MD, EDAIC, ECAI"; Hisham Hosny, MD, DESA*>’; Hany M. Yassin, MSc, MD?;
Mohamed Abdelhaq, MSc, MD? Mohamed A. Elramely, MD, EDAIC, FCAT;

David Reeves, BSc AFHEA'"; Kerry E. Mills, PhD'; Ahmed M. Kamal, MD"; Dina Zakaria, MD?

Abdelaal et al. Timing of Tracheostomy in Pediatric Patients. Crit Care Med [Internet]. 2019;1.



* Frecuente

 Comodidad del paciente, habla y consumo oral vs
|OT

* Disminuye riesgo de dano laringeo por I0T
prolongada (83%)

* Tasa de traqueostomia adultos : 10-24%

Tra q ueostomia * Se considera de 1 a 2 semanas después de la
en a d U |tOS ventilacion mecanica

 Argumento: La traqueotomia temprana se asocia
con mejores desenlaces, como: estadias mas cortas
en la UCI, menos sedacion, menores tasas de
mortalidad y una menor duracion de la ventilacion.
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< 2% de nifios con estancias prolongadas
Técnicamente mas dificil

A Mas riesgo de complicaciones y muerte asociada

Traqueostomia

en ninos

Ha aumentado = patologias complicadas y crénicas

ﬁ Traqueostomia en UCIP 2-6.6%

No hay guias de momento  Estudios: 4.3-90 dias de
idoneo VM prolongada
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Premisa: Evidencia clinica limitada en momento ideal de usarla en nifnos con
VM prolongada y si existen beneficios

Revision

: w Metaanalisis
sistematica

Objetivo: proporcionar una idea de la funcion del momento de la
tragueotomia en poblaciones pediatricas que requieren VM
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Materiales y métodos

Pregunta PICOTS

P: En los nifnos que requieren ventilacion mecanica
prolongada,

I: la tragueotomia temprana
C: en comparacion con la traqgueotomia posterior,

O: mejora la frecuencia de mortalidad o neumonia
adquirida en el hospital, dias de ventilacion
mecanica, estadia total en la UCI o estadia total en
el hospital,

T: durante todo el periodo de hospitalizacion
S: en un entorno de internacion?
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e Poblacion pediatrica (<18 anos) +
VM prolongada

Materiales y

° e Comparara: tragueotomia
metodos temprana con la traqueotomia
tardia (segun lo definido por los
autores del estudio)

* Incluyera al menos uno de los
resultados
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Materiales y metodos

Busqueda:

A )

e MESH: “tracheostomy,” “early vs late,” “children’

and “ventilation”

* Bases de datos: Medline, Embase, and the
Cochrane Library databases.

* Inglés
« Ultima busqueda: 17/08/2018

* Busqueda y clasificacion: 2 autores de forma
independiente. Desacuerdo con 3er autor
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s Review Manager 5.3

e Desenlaces dicotémicos (RR IC 95%):
mortalidad, tasa de neumonia adquirida
en el hospital

|\/| ate ria |eS y e Continuos (DM IC 95%): dias en VM,
, estancia en el hospital, estancia en UCIP o
meéetodos en UCIN

Analisis estadistico

e Menor si 0% a 40%

e Moderada si 30% a 60%

e Sustancial si 50% a 90%

e Considerable si 75% a 100%.
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Identification

Screening

PRISMA 2009 Flow Diagram

Records identified through
database searching
(n=978)

Additional records identified
through other sources
(n = 20)

|

|

Records after duplicates removed

(n=842)

|

Records screened
(n=842)

l

Records excluded
(n=776)
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* 6 ninos / 2 neonatos

* Tragueostomia temprana: 3-14 dias de VM

Caracteristicas * Neonatos: 45 semanas gestacion — 12

semanas post-parto de VM

Supplemental Table 3: Quality of included studies according to the NIH Study Quality Assessment Tool for observational cohort and cross-sectional studies
(consensus)

Study | Q1 Q2 Q3 Q4 Q5 Q6 Q7 Qs Q9 Q10 Ql1l Qilz Ql3 Q14 Rating®
g:;i;g Yes Yes Yes Yes Yes Yes Yes N/A Yes N/A Yes No Yes Yes Good
;Ig:lllswa]f Yes Yes Yes Yes No Yes Yes N/A Yes N/A Yes No Yes Yes Good
;Iglls:her Yes Yes Yes Yes Mo Yes Yes M/A Yes M/A Yes Mo Yes No Good
;Eiﬁ Yes Yes Yes Yes No Yes Yes M/A Yes N/A Yes No Yes Yes Good
;Ef,:"r Yes Yes Yes Yes No Yes Yes N/A Yes N/A Yes No Yes No Good
Olton

2009 Yes Yes Yes Yes Mo Yes Yes MN/A Yes MNfA Yes Mo Yes Mo Good
Pizza

2017 Yes Yes Yes Yes Mo Yes Yes MN/A Yes MNfA Yes Mo Yes Yes Good
Rane

2014 Yes Yes Yes Yes Mo Yes Yes MN/A Yes MNfA Yes Mo Yes Yes Good

*Potential ratings: good, fair, poor
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Mortalidad

Early tracheostomy Late tracheostomy Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% C| M-H, Random, 95% CI
1.3.1 7 days or fewer
Subtotal (95% CI) 0 i) Not estimable
Total events 0 0

Heterogeneity: Not applicable
Test for overall effect; Not applicable

1.3.2 8-14 days

Holloway 2015 1 24 1 49  2.9% 2.04 [0.13, 31.26]

Lee 2016 18 61 20 50 82.3% 0.74 [0.44, 1.24] -
Olton 2009 1 8 4 12 5.5% 0.38 [0.05, 2.77] -
Pizza 2017 3 37 3 i3 8.3% 0.89 [0.19, 4.12] -
Subtotal (95% CI) 130 144 100.0% 0.75 [0.47, 1.19] £ 3
Total events 23 28

Heterogeneity: Tau® = 0.00; Chi* = 1.03, df = 3 (P = 0.79); I = 0%
Test for overall effect: £ = 1.23 (P = 0.22)

Total (95% CI) 130 144 100.0% 0.75 [0.47, 1.19] -~
Total events 23 28
Heterogeneity: Tau® = 0.00; Chi* = 1.03, df = 3 (P = 0.79); I* = 0%
Test for overall effect: Z=1.23 (P = 0.22)

Test for subgroup differences; Not applicable

0.005 0.1 1 10 200
Favours early trach. Favours late trach.

Figure 2. Subgroup meta-analysis of studies comparing mortality in children receiving early versus late tracheostomy by definition of early tracheostomy.
Data are given as risk ratios with 95% Cls. df = degrees of freedom, M-H = Mantel-Haenszel.
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Dias de ventilacion mecanica
e

A Early tracheostomy Late tracheostomy Mean Difference Mean Difference
Study or Subgroup Mean SD  Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
2.1.1 7 days or fewer post-MV
Lee 2016 8.9 ¥.73 61 32.2 10.86 50 17.8% -23.30[-26.90, -19.70] —

Olron 2009 15.7 7.59 10 26.1 15.92 10 12.9% -10.40 [-23.61, 2.81] -
Pizza 2017 q 7.73 37 27 10.96 33 17.5% -18.00[-22.49, -13.51] —=
Subtotal (95% CI) 108 93 48.2% -19.40[-24.93, -13.87] e

Heterogeneity: Tau’ = 14.11; Chi* = 5.72, df = 2 (P = 0.06); I’ = 65%
Test for overall effect: Z = 6.87 (P < 0.00001)

2.1.2 8-14 days post-MV

Holscher 2014/1 9  5.95 11 23 12.07 18 16.6% -14.00 [-20.59, -7.41] —

Haolscher 2014/2 15 13.87 32 19 8.03 30 17.1% -4.00 [-9.60, 1.60] —_—=

Lipowy 2013 8.89 3.5 18 11 3.8 13 18.1% -2.11 [-4.73, 0.51] —=

Subtotal (95% CI) 61 61 51.8% -6.18 [-12.67, 0.31] pe ==

Heterogeneity: Tau® = 26.31; Chi® = 10.80, df = 2 (P = 0.005); I’ = §1%

Test for overall effect: Z = 1.87 (P = 0.06)

Total (95% CI) 169 154 100.0% -12.04 [-20.79, -3.29] =Sl

Heterogeneity: Tau® = 108.60; Chi’ = 104.70, df = 5 (P < 0.00001); I = 95% I f i i

Test for overall effect: Z = 2.70 (P = 0.007) =30 Bong 0 i 4
Favours early trach. Favours late trach.

Test for subgroup differences: Chi* = 9.23, df = 1 (P = 0.002), I = 89.2%

Figure 3. Meta-analysis of studies comparing days on mechanical ventilation (MV) in children given early versus late tracheostomy by definition of early
tracheostomy and by age at tracheostomy. A, Subgroup meta-analysis of studies comparing days on MV in children given early versus late tracheostomy
by definition of early tracheostomy. B, Subgroup meta-analysis of studies comparing days on MV in children given early versus late tracheostomy by age

at tracheostomy. Data are given as mean differences with 95% Cls. df = degrees of freedom.
Abdelaal et al. Timing of Tracheostomy in Pediatric Patients. Crit Care Med [Internet]. 2019;1.



Dias de ventilacion mecanica

B
Early tracheostomy Late tracheostomy Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD  Total Weight IV, Random, 95% ClI IV, Random, 95% CI
2.8.1 12 to 24 months
Lee 2016 8.9 7.73 61 32.2 10.96 50 22.8% -23.30[-26.90, -19.70] -
Subtotal (95% CI) 61 50 22.8% -23.30[-26.90, -19.70] *
Heterogeneity: Not applicable
Test for overall effect: Z = 12.67 (P < 0.00001)
2.8.2 40 to 90 months
Holscher 2014/1 9 595 11 23 12.07 18  20.2% -14.00[-20.59, -7.41] —_—
Fizza 2017 9 7.73 37 27 10.96 33 22.1% =18.00[-22.49, -13.51] -
Subtotal (95% CI) 48 51 424% -16.73 [-20.44, -13.02] L 2
Heterogeneity; Tau®? = 0.00; Chi® = 0.97, df = 1 (P = 0.33); I = 0%
Test for overall effect; Z = 8.83 (F < 0.00001)
2.E.3 Over 100 months
Holscher 20142 15 13.87 32 19 8.03 30 21.2% -4,00 [-9.60, 1.60] —=
Olton 2009 15.7 7.59 10 26.1 19,92 10 13.6% -10.40 [-23.61, 2.81] —
Subtotal (95% CI) 42 40 34.8% -4.97 [-10.13, 0.18] *
Heterogeneity: Tau® = 0.00; Chi* = 0.76, df = L (P = 0.38); I = 0%
Test for overall effect: Z = 1.89 (P = 0.06)
Total (95% Cl) 151 141 100.0% -14.40[-21.79, -7.00] . 3
Heterogeneity: Tau? = 59.06; Chi’ = 34.38, df = 4 (P < 0.00001); I’ = 88% =_5ﬂ _2=5 5 2=5 sdl
Test for overall effect; Z = 3.82 (P = 0.0001) Favours early trach. Favours late trach.
Test for subgroup differences: Chi’ = 32.65, df = 2 (P < 0.00001), I? = 93.9%

by definition of early tracheostomy. B, Subgroup meta-analysis of studies comparing days on MV in children given early versus late tracheostomy by age
at tracheostomy. Data are given as mean differences with 95% Cls. df = degrees of freedom.
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Estancia en UCIP y UCIN
- 00000

Early tracheostomy Late tracheostomy Mean Difference Mean Difference
5tudy or 5ubgroup Mean 50 Total Mean 50 Total Weight IV, Random, 95% CI IV, Random, 95% CI
2.5.1 7 days or fewer post-MV
Holloway 2015 15 10.67 24 19 14.26 49  17.9% -4.00 [-9.85, 1.85] =
Lee 2016 17 1067 61 425 14.26 50 18.4% -25.50([-30.27,-20.73] B
Olton 2009 21.2 7.94 7 201 1866 10 13.4% -7.90 [-20.88, 5.08] -

Pizza 2017 17  10.67 Fi 18 14.26 33 15.8% -1.00 [-10.28, 8.28]
Subtotal (95% Cl) 99 142 65.5% -9.90 [-23.52, 3.73] J

Heterogeneity: Tau® = 174.12; Chi* = 41.89, df = 3 (P < 0.00001); I’ = 93%
Test for overall effect: 7 = 1.42 (P = 0.15)

2.5.2 B-14 days post-MV

Holscher 2014/1 12 7.44 11 25 8.04 18 17.9% -12.00[-17.76, -6.24] —
Holscher 2014/2 19 16.64 32 27 16.07 30 16.6% -8.00[-16.14, 0.14] —]
Subtotal (95% C1) 43 48 34.5% -10.67 [-15.37, -5.97] L 2

Heterogeneity: Tau® = 0.00; Chi* = 0.62,df = 1 (P = 0.43); I’ = 0%
Test for overall effect: Z = 4 45 (P < 0.00001)

Total (95% Cl) 142 190 100.0% -10.10 [-18.58, -1.61] ~iie

Heterogeneity: Tau® = 95.93: Chi® = 44,02, df = 5 (P < 0.00001); 1* = 89% b 4 +

Test for overall effect: Z = 2.33 (P = 0.02) =l =3 0 25 U
e ' 2 ) Favours early trach. Favours late trach.

Test for subgroup differences: Chi® = 0.01, df = 1 (P = 0.92), I° = 0%

Figure 4. Subgroup meta-analysis of studies comparing length of PICU stay in children given early versus late tracheostomy by definition of early trache-
ostomy. Data are given as mean differences with 95% Cls. df = degrees of freedom, MV = mechanical ventilation.
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Estancia hospitalaria
-

Early tracheostomy Late tracheostomy Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD__ Total Weight IV, Random, 95% CI IV, Random, 95% ClI
2.3.1 7 days or fewer post-MV
Holscher 2014/1 18 7.44 11 31 10.05 18 20.2% -13.00[-19.39, -6.61] -
Haolscher 2014/2 30 22.19 32 40 32.14 30 18.3% -10.00 [-23.83, 3.83] —_—
Lipowy 2013 47.11 24.14 18 B62.08 39.76 13 14 8% -14.97 [-39.29, 9.35] _—
Subtotal (95% CI) 61 61 53.3% -12.61[-18.25, -6.96] ‘

Heterogeneity: Tau’? = 0.00; Chi? = 0.19, df = 2 (P = 0.91); I* = 0%
Test for overall effect: Z = 4.38 (P < 0.0001)

2.3.2 B-14 days post-MV

Holloway 2015 32 25.55 24 62 325 49 18.4% -30.00([-43.69, -16.31] —
Lee 2016 58 25.55 61 114 325 50 19.1% -56.00 [-67.06, -44,94] —

Olton 2009 52.8 48.42 & 79.3 48.07 12 9.1% -26.50[-69.69, 16.69] -
Subtotal (95% CI) 93 111  46.7% -40.57 [-62.33, -18.80] e

Heterogeneity: Tau® = 255.85: Chi*=9.12, df =2 (P = 0.01); I* = 78%
Test for overall effect: Z = 3.65 (P = 0.0003)

Total (95% CI) 154 172 100.0% -25.33[-42.81,-7.86) e
H : ‘= J36: Chi* = 48.43,df =5 (P < 0. 12 = 90% I f t
eterogeneity: Tau 383.36; Chi 8.43,d 5(P < 0.00001); a0 '-ll}EI _50 ) 55 To0

TESESEr DUl CEIEPES Su LB 000N : Favours early trach. Favours late trach.
Test for subgroup differences: Chi* = 5.94, df = 1 (P = 0.01), I = 83.2%

—t

Figure 5. Subgroup meta-analysis of studies comparing length of hospital stay by definition of early tracheostomy. df = degrees of freedom, MV = me-
chanical ventilation.
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N eumonia * En general, no hubo diferencias

aSOCia da a | significativas en la frecuencia de NACS
entre la traqueotomia temprana y tardia

cuidado de |a (RR, 0,60; IC del 95%, 0,30 a 1,20; p =
0,15).

salud




* No parece que la decision de realizar una
tragueotomia mas tarde en pacientes pediatricos
se base en evidencia

Discusion * La traqueotomia temprana se asocid con una
reduccion significativa en dias de VM,
mortalidad, reduccion de la duracion de la
estancia en cuidados intensivos y reduccion de |la
duracion total de la estancia hospitalaria.
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Pocos estudios, muestra pequenas,
retrospectivos

Ninguno fue aleatorizado controlado

Limitaciones

Implica resultados = No se pueden
generadores de generar conclusiones
hipétesis fuertes

Heterogeneidad
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Evidencia de que la tragueotomia temprana
puede proporcionar beneficios potenciales en
poblaciones pediatricas que dependen de VM

CO NC | USIoNes aunque (la evidencia disponible) derivada de

estudios observacionales no estadisticamente
significativos.
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