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Definicion RR
“Intervencion multidisciplinaria e integral, basada en la
evidencia, dirigida a los pacientes con enfermedades
respiratorias cronicas, que son sintomaticos y con
frecuencia han disminuido las actividades de la vida
cotidiana”
NICI L, DONNER C, WOUTERS E, ZUWALLACK R, AMBROSINO N, BOURBEAU J, et al. American Thoracic
Society/European Respiratory Society statement on pulmonary rehabilitation. Am J Respir Crit Care Med 2006; 173:
1390-413.
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Objetivos
1. Reducir los sintomas
2. Mejorar la calidad de vida

3. Incrementar la participacion fisica y emocional en las AVD

NHLBI/WHO. Global strategy for the diagnosis, management, and prevention of chronic obstructive pulmonary disease.
Workshop Report. Updated on March 10t 2007

, r@ @klgorodtorres

FACULTAD DE MEDICINA
UNIVERSIDAD DE CHILE

¥ PhysioEvidence

3

Rehabilitacion Respiratoria

1 00% suitable patients

with COPD

10% are referred to PR

1-2% gain access to PR programme

0.7% complete PR programme — - - —-—-——-—---

Johnston K, Grimmer-Somers K. Pulmonary rehabilitation: overwhelming evidence but lost in translation? Physiother
Can. 2010;62(4):368-373
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Médico/neumoélogo

Lidera y coordina al equipo

*Indica el ingreso del paciente al programa
Solicita evaluaciones o examenes

*Deriva a subespecialistas

*Promueve la formacion del equipo
*Fomenta la Investigacion

Enfermera

*Colabora en la supervision del programa
Educacién-autocuidado - adherencia
*Evalua aspectos de calidad de vida

Trabajador Social
*Evaliia aspectos del funcionamiento — social
*Facilita acceso a la red social

Rol de los profesionales
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Kinesiologo

*Realiza y supervisa planes de acondicionamiento
fisico general y especifico

*Realiza distintas pruebas de funcion respiratoria y
test submaximos

*Educa a pacientes y/o familiares sobre distintas
técnicas de entrenamiento

*Colabora en la supervision de las indicaciones

Fonoaudidlogo

*Evalua y maneja trastornos de la masticacion,
deglucion y la capacidad de comunicacion. ENM,
alteraciones morfolégicas de VA y/oTQT

SEPAR. Arch Bronconeumol 2000; 36: 257-74
Puppo. Neumologia Pediatrica 2007; 2: 21-28
Griffiths et al. Lancet 2000; 355: 362-8

Zach et al.Eur Respir J 2002; 20: 1587-1593

Coll et al . Med Clin (Barc) 1996;106: 534-6 H H
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Evaluacion

Buena Cuantificacion de la potencia
(Watts)

Menor masa muscular

Menor VO2pico

, @ @klgorodtorres
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Dificultad para cuantificar potencia
(Watts)

Mayor masa muscular

Mayor VO2pico
#® PhysioEvidence
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Evaluacion en situaciones Especiales
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Soporte Ventilatorio No Invasivo

FACULTAD DE MEDICINA
UNIVERSIDAD DE CHILE

* \Ventajas

* Entrega Presion Positiva sin necesidad de intubacion

* Puede entregarse por una gran variedad de interfases

. 4 @ @klgorodtorres #® PhysioEvidence
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Modalidades
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* CPAP

* Bilevel

* PSV

* PAV

. 4 r@ @klgorodtorres ¥ PhysioEvidence
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CPAP
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* Reduce umbral de carga inspiratorio
* Reduce trabajo respiratorio

* Incrementa la tolerancia al ejercicio

. 4 @ @klgorodtorres #® PhysioEvidence
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Tohoku J. Exp. Med., 1997, 183, 45-53
. o FACULTAD DE MEDICINA
Improvement of Exercise Performance with S EmIeiLs
Short-Term Nasal Continuous Positive Airway
Pressure in Patients with Obstructive Sleep
Apnea
Osamu TacucHr, WATARU Hipa, SHiNIcHTI OKABE, SATORU
Esiaara, Hiromasa Ocawa, Yosmmmiro Kixucur and
Kunio SHIrRATO
6 sujetos con SAHOS
7 dias con CPAP
W I6) @xigorodtorres #® PhysioEvidence
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Before After
Body weight (kg) 83.2+6.6 82.0+6.9
Blood gas analysis
pH 7.366+0.024 7.377+0.016
PaCoO, (torr) 47.1+34 e
Pa0O. (torr) 1M.3+2.7
Hemoglobin (g/100 ml) 168 1.1
Respiratory parameters
VE (liter/min) 10.0:£2.1 96+1.9
RR (min') 16.4+4.4 17.0+3.1
VO, (ml/min) 279+ 45 268+ 21
Vo, (ml/min) 243+40 235+22
Borg seore 04+08 04+08
Circulation parameters
HR (min™) 87.3+128 73.5+9.1
SBP (mmHg) 124 + 20 114 +5
DPB (mmHg) 90+18 73+4
Sleep study
AHI (hr') 625486 1.34+2.3**
Longest apnea (s) T1.5+19.4 53-8.6"*
Lowest Sp0, (%) 432+4.0 932+ 1.3
MSLT (min) 41+27 T4+24*
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TasLe 2. Cardiopulmonary variables at mazximum exercise level and
anaerobic threshold before and after seven-days nasal
CPAP treatment

Respiratory parameters

VE (liter/min)

RR (min')

VO, (ml/min)

t‘('(l_« (ml/min)

Borg score
Circulation parameters

HR (min*)

SBP (mmHg)

DPB (mmHg)
TET® (min)
Anaerobic threshold

AT (ml/min)

Before
68.34 16.7
35.1+ 10.0
1841+ 350
2162 + 359

7.5+1.9

134.0+28.1
186+ 35
109 + 32

19.5=4.1

985+ 161

1 TET, total exercise time.
Values are means -+ s.D.

*p<0.05

73.8+19.9

34.8+6.4
2125 +:¢
2413 + 54

131.0+30.2

196 + 31
105+ 14
20.0+4.1
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Nocturnal Continuous Positive Airway

Pressure Improves Ventilatory

Efficiency During Exercise in Patients

With Chronic Heart Failure*

Michael Arzt, MD; Martina Schulz, MD; Roland Wensel, MD;

Sylvia Montalvan, MD; Friedrich C. Blumberg, MD; Giinter A. |. Riegger, MD;

and Michael Pfeifer, MD

CHEST /127 / 3/ MARCH, 2005

P=0.005 P=0.646
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Ficunt: 1. The individual valucs of ventilatory efficiency (ViNCO,-slope) of paticnts with chronic heart
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P=0.041 P=0.231
60 I SR | 60 = FACULTAD DE MEDICINA
UNIVERSIDAD DE CHILE
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baseline 12 weeks baseline 12 weeks
CPAP Oygen
FIGURE 2. The individual values of LVEF in patients with chronic heart failure and CSA before
(baseline) and after 12 weeks of CPAP (n = 14) and oxygen therapy (n = 10).
. 4 I@' @Kklgorodtorres ¥ PhysioEvidence
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Non-invasive ventilation improves peripheral oxygen saturation
and reduces fatigability of quadriceps in patients with COPD
AUDREY BORGHI-SILVA," Luciana DI THOMMAZO," CamiLA B.F. PANTONI,' RENATA G. MENDES,’ FIGICTAD € MENCIA
TANIA DE FATIMA SALVINIZ AND DIRCEU COSTA? B
Respirology [2009) 14, 537-544
_ 18 control , 24 COPD
Intervencion Sham
Bilevel S (IPAP 14, EPAP 6)
Outcome Sp02
FC
PAS
PAD
. 4 I@' @Kklgorodtorres #® PhysioEvidence
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Non-invasive ventilation improves peripheral oxygen saturation
and reduces fatigability of quadriceps in patients with COPD
AUDREY BORGHI-SILVA," LuciaNA DI THOMMAZO," CAMILA B.F. PANTONI," RENATA G. MENDES,’ FIGIETAD D MEDICIA
. UNIVERSIDAD DE CHILE
Tania DE FATIMA SALVINI> AND Dirceu COSTA?
Respirology (2009) 14, 537-544
Table 3 Physiologic data for SV and BV interventions during isokinetic endurance test, in the COPD group and control
group
COPD group (n=24) Control group (n=18) Inter-group P value'
l Intral-group Imr!'a-group l !
SV BV P value® SV BV P value* sv BV
Sp0; (%) 845 89 = 4° <0.0001 96 = 1 7 L 0.007 <0.0001 <0.0001
HR (b.p.m.) 103 = 15 110 £ 15" 0.05 126 = 14! 123 = 11" 024 <0.0001 0.005
SBP (mm Hg) 158 = 19| 149 = 18" 0.0003 161 =13 152 = 15° 0.01 0.61 0.54
DBP (mm Hg) 889 81+7" 0.0002 91=x9 87 = 10* 0.16 0.39 0.02
Data are presented as mean = SD.
* Significant intra-group differences.
' Significant inter-group differences.
DS iR A ki A ik ok e TR oS TN SHE S i IR A Ak LD B b s OO i AT R o R R
. 4 I@' @klgorodtorres ¥ PhysioEvidence
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Adjuncts to Physical Training of Patients With Severe COPD:
Oxygen or Noninvasive Ventilation?
Audrey Borghi-Silva PT PhD, Renata Gongalves Mendes MSc, Andreza Cristina Toledo MSc,
Luciana Maria Malosd Sampaio PhD, Tatiane Patrocinio da Silva MSc, ke
Luciana Noemi Kunikushita PT, Hugo Celso Dutra de Souza PhD, Téania F Salvini PhD, and
Dirceu Costa PhD
RespiRaTORY CARE @ JULY 2010 VoL 55 No 7
SOFD Faterns Entrenamiento
BiPAP S
6 (+2) =3 (+1)
NIV‘G‘loup Upplemental > Sat > 90%
/
[Fretanng | ~Prevaning Oxigeno
L T~ la3lL
CoPD Lack of 0
ot (] S0  S21>90%
Neosgnen &ﬂ;};ml Protocolo
Fig. 1. Flowchart of patient participation and study protacol. 70% vel max
YW 6] @xigorodtorres #® PhysioEvidence
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Adjuncts to Physical Training of Patients With Severe COPD:
Oxygen or Noninvasive Ventilation?

Audrey Borghi-Silva PT PhD, Renata Gongalves Mendes MSc, Andreza Cristina Toledo MSc,
Luciana Maria Malosd Sampaio PhD, Tatiane Patrocfnio da Silva MSc,
Luciana Noemi Kunikushita PT, Hugo Celso Dutra de Souza PhD, Tania F Salvini PhD, and
Dirceu Costa PhD

RESPIRATORY CARE » JuLY 2010 VoL 55 No 7

Noninvasive Ventilation Supplemental Oxygen
n=12) n=12
Before Training After Training Before Training After Training
(mean = SD) (mean = SD) (mean = SD) (mean = SD)
Maximum inspiratory pressure (cm H,0) 4129 74 £28* 4321 50 £ 23%
Maximum expiratory pressure (H,0) 67 =25 88 = 40* 67 =38 69 = 40
6-min walk distance (m) 32115 494 = 103* 373 £103 420 = 104*%F
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Adjuncts to Physical Training of Patients With Severe COPD:
Oxygen or Noninvasive Ventilation?

Audrey Borghi-Silva PT PhD, Renata Gongalves Mendes MSc, Andreza Cristina Toledo MSc,
Luciana Maria Malosd Sampaio PhD, Tatiane Patrocinio da Silva MSc,
Luciana Noemi Kunikushita PT, Hugo Celso Dutra de Souza PhD, Téania F Salvini PhD, and
Dirceu Costa PhD

RESPIRATORY CARE  JULY 2010 VoL 55 No 7

Noninvasive Ventilation Supplemental Oxygen
(n=12) (n=12
Before Training After Training Before Training After Training
(mean * SD) (mean * SD) (mean + SD) (mean + SD)

SGRQ Scores

Symptoms 54zx16 40 £ 19* 921 41 = 20
Activity 51%13 25+ 19 4719 34+23
Impacts 52%25 3221 5217 41 = 17*
Total 50=20 29 + |g* 5217 3715

Ave

=3
Zhs

FACULTAD DE MEDICINA
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Dirceu Costa PhD

RESPIRATORY CARE » JuLY 2010 VoL 55 No 7

Adjuncts to Physical Training of Patients With Severe COPD:
Oxygen or Noninvasive Ventilation?

Audrey Borghi-Silva PT PhD, Renata Gongalves Mendes MSc, Andreza Cristina Toledo MSc,
Luciana Maria Malosd Sampaio PhD, Tatiane Patrocfnio da Silva MSc,
Luciana Noemi Kunikushita PT, Hugo Celso Dutra de Souza PhD, Tania F Salvini PhD, and

Noninvasive Ventilation

Supplemental Oxygen
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(n = 12) (n=12
Before Training After Training M Before Training After Training
(mean = SD) (mean £ SD) (mean * SD) (mean = SD)

Incremental Exercise Testing

Walk speed (km/h) 2910 44 £1.0% 3209 3713

Heart rate (beats/min) 107 £ 12 116 £ 11* 1o=13 110 £ 12

V,,:fhcnn rate (mL -+ beats/min) 83x 16 9417 8416 86 =21

Minute ventilation (L/min) 299+ 6.9 33.8 = 7.6* 20543 30773

Respiratory rate (breaths/min) Ilx4 29+ 3* 30=x5 31£4

Tidal volume (L) 0.96 = 0.17 L17 £0.21* 1.0 £ 0.20 1.0 £0.18
V(-[,: (mL/min) 0.89 £ 0.17 1.03 + 0.25* 093 =024 096 = 0.17
\7,,: (mL/min) 0.88 = 0.16 1.07 £ 0.22* 092 £0.17 095 £0.18
Lactate (mmol/L) 1.8 0.7 1L.8£05 1.9 =08 22£07*
Lactate/speed (mmol/L/km/h) 07 *03 0.4 +0.2% 0.6 =02 0.6 = 0.3t
S0, (%) 882 883 872 872
Systolic blood pressure (mm Hg) 178 =13 181 =17 180 = 20 177+ 21
Dyspnea (Borg score [0-10 scale]) 55+21 3.5+ 1.8* 46 = 1.7 42+22
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Dirceu Costa PhD

RESPIRATORY CARE  JULY 2010 VoL 55 No 7

Adjuncts to Physical Training of Patients With Severe COPD:
Oxygen or Noninvasive Ventilation?

Audrey Borghi-Silva PT PhD, Renata Gongalves Mendes MSc, Andreza Cristina Toledo MSc,
Luciana Maria Malosd Sampaio PhD, Tatiane Patrocinio da Silva MSc,
Luciana Noemi Kunikushita PT, Hugo Celso Dutra de Souza PhD, Téania F Salvini PhD, and

961 O Oxygen
o NI

g 8 8 €
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®
o
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Change in 6-min Walk Distance (m)
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Eur Respir J 1998; 11: 422427 European Respiratory Journal
DOI: 10.1183/09031936.98.11020422 ISSN 0903 - 1936
Printed in UK - all rights reserved
FACULTAD DE MEDICINA
UNIVERSIDAD DE CHILE
Effects of proportional assist ventilation on exercise tolerance
in COPD patients with chronic hypercapnia
L. Bianchi*, K. Foglio*, M. Pagani*, M. Vitacca*, A. Rossi**, N. Ambrosino*
Sin Presion
Positiva 1cmH20 6cmH20  12-16/1 8,3/1
15 EPOC hipercapnicos estables
Test de resistencia al 80% de Wmax
. 4 I@' @Kklgorodtorres ¥ PhysioEvidence
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Eur Respir J 1998; 11: 422-427 European Respiratory Journal
DOI: 10.1183/09031936.98.11020422
Printed in UK - all rights reserved
FACULTAD DE MEDICINA
Effects of proportional assist ventilation on exercise tolerance UERSIBADOE CHILE
in COPD patients with chronic hypercapnia
L. Bianchi*, K. Foglio*, M. Pagani*, M. Vitacca*, A. Rossi**, N. Ambrosino*
Table 2. — Effects of different modes of mechanical ventilation on exercise tolerance,
dyspnoea, leg discomfort and need of oxygen supply
Parameter Control Sham CPAP PSV PAV
Endurance time min 7.1+4.6  7.2+44  9.6x4.6% 10.5£2% 12.5+6*#
Borg dyspnoea isotime 6.3+x14  6.5+1.5 53%1.9* 4.4+1.4% 4.2+1.9%
Borg leg discomfort isotime 50426  54x1.9 49223 [(4.1+22% ] 42+2.3%
O, supply isotime L-min! 38+1.8 39+19 3720 3.4x1.9*%
#: p<0.05 versus sham; *: p<0.05 versus pressure support ventilation (PSV); & p<0.05 versus
continuous positive airway pressure (CPAP). PAV: proportional assist ventilation.
. 4 I@' @Kklgorodtorres #® PhysioEvidence
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Eur Respir J 1998; 11: 422-427 Ewropean Respiratory Journal
DOI: 10.1183/09031936.98.11020422 ISSN 0903 - 1936
Printed in UK - all rights reserved
Effects of proportional assist ventilation on exercise tolerance A e

UNIVERSIDAD DE CHILE

in COPD patients with chronic hypercapnia

L. Bianchi*, K. Foglio*, M. Pagani*, M. Vitacca*, A. Rossi**, N. Ambrosino*

0 1 2 3 4 5
Time min

Fig. 2. — Mean values of breathlessness (Borg scale) at each minute of
exercise until the fifth. —O—: Sham: - =3~ - : continuous positive air-
way pressurc; - —&--  proportional assist ventilation;- -@- - : pressure
support ventilation.
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Eur Respir J 1998; 11: 422-427 European Respiratory Joumnal

DOI: 10.1183/09031936.98.11020422 ISSN 0903 - 1936

Printed in UK - all rights reserved

Effects of proportional assist ventilation on exercise tolerance ke
in COPD patients with chronic hypercapnia
L. Bianchi*, K. Foglio*, M. Pagani*, M. Vitacca*, A. Rossi**, N. Ambrosino*
Table 3. — Effects of different modes of mechanical ventilation on cardiac func-
tion, end-tidal carbon dioxide tension (Pet,c0,) and breathing pattern at isotime
Sham CPAP PSV PAV
fc beats-min-! 116£17 111£15 112£10 112+15
Pe1,CO, kPa 9.3+1.4 8.0+1.2 ((7.5x1.2% ) (7.4x1.0% )
fR breaths-min! 3418 32+8 317 3017
fns 0.81+0.23 0.84+0.29 0.81+0.21 0.83+0.21
1/ttt 0.44+0.06 0.45+0.09 0.39+0.05%% 0.39+0.07*
VT L 1.00£0.39 1.07£0.39  (L15+043%  (11420.47%)
V'E L-min‘! 32.3£10.2 32.6+11.3 34.4+13 33.8+13.1
Vrin L-s! 1.27+0.43 1.31+£0.56 1.50+0.62%¢ 1.42+0.50*
*: p<0.05 versus sham; & p<0.05 versus CPAP. fC: cardiac frequency: fR: respiratory
frequency: f1: inspiratory time; fot: total respiratory time; VT: tidal volume; V'E: minute
ventilation, For further definition refer to table 2.
. 4 l@' @Kklgorodtorres ¥ PhysioEvidence
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Bilevel Noninvasive Ventilation During FACILTAD D€ Mo
Exercise Reduces Dynamic Hyperinflation 184
and Improves Cycle Endurance Time in
Severe to Very Severe COPD ;— 1.6
1.4+
1.2 T
5° & «° &
e Rost Exorcise ) Q’,Dab & &
$ : [ i >
: g &«

]\ o

—

Titrated EPAP NIV
- NIV with T-EPAP_ - NIV with S-EPAP <~ No NIV ‘

yolo Tost

Figure 3 - Graph shows IC at each time point: baseline, rest, isotinte,
end exercise. IC = inspiralory capacily; NIV = noninvasive ventilation;
S-EPAP = standardized expiratory positive airway pressure; T-EPAP =
titrated expiralory positive airway pressure. Error bars represent SD.
*P < .05 for no NIV vs NIV with S-EPAP and for no NIV vs NIV with

T-EPAP.
Figare 2 i 5 min iom at hasl of est with o
hout) Lomin warm up bfore lurande cycle It i 5% peul: work le. EPAP - expisatory posilve airway
presmr: IC = inspiratory eapacity. NIV PR = pube ratc Bf RPE — rate of perceived exenton:
o, ared by pube oximetry TeCO; b total hemoglobin:

VO; = axyyen comsumption: V'CO; = 00 productions V. = tidal volume.

YW IG)] @kigorodtorres ¥ PhysioEvidence
27

\l/@
o
& i ZIS
. o, e

CHEST e i

ssue 6, December 2021, Pages 2065.2079 o /I—] 800

€00 N 600
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Annals of Physical and Rehabilitation
Medicine
Volume 64, Issue 6, November 2021, 101460

Review

Non-invasive ventilation intervention

during exercise training in individuals with

chronic obstructive pulmonary disease: A

systematic review and meta-analysis »

Guiling Xiang, Qinhan Wu, Xu Wu, Shengyu Hao, Liang Xie, Shanqun Li & =

. 4 I@' @klgorodtorres #® PhysioEvidence
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NIV+exercise Exercise Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Bianchi et al (2002) 504 83 9 503 83 10 8.8% 0.01 [-0.89, 0.91]
Borghi-Silva et al (2010) 494 103 12 420 104 12 10.4% 0.69 [-0.14, 1.52] T
El Hoshy et al (2017) 392.2 1106 12 3452 104.2 12 10.8% 0.42 [-0.39, 1.23] -
Marquez-Marti“n et al (2014) 412 1054 14 403 100.2 14 13.0% 0.08 [-0.66, 0.83] e
Marrara et al (2018) 451.5 158.2 21 419.2 108.1 22 19.8% 0.24 [-0.37, 0.84] 1T
Peng etal (2019) 508.74 100.11 23 420.04 130.25 24 20.2% 0.75[0.16, 1.34] N
Shi et al (2020) 212.59 38.4 17 212.95 37.31 20 17.0% -0.01 [-0.66, 0.64] - T
Total (95% CI) 108 114 100.0% 0.33 [0.06, 0.59] -
Heterogeneity: Chi* = 4.74, df = 6 (P = 0.58); I’ = 0% 4%2 _%1 7 i 3
Test for overall effect: Z = 2.39 (P = 0.02) Exercise NIV+exercies
Xiang G, et al. Non-invasive ventilation intervention during exercise training in individuals with chronic obstructive pulmonary disease: A
systematic review and meta-analysis. Ann Phys Rehabil Med. 2021 Nov;64(6):101460.
. 4 |@| @klgorodtorres ¥ PhysioEvidence
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Calidad de vida

NIV+exercise Exercise Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
1.6.1 Non-hypercapnic
Borghi-Silva et al (2010) 29 19 12 37 15 12 8.9% -0.45 [-1.26, 0.36]

FACULTAD DE MEDICINA
UNIVERSIDAD DE CHILE

El Hoshy et al (2017) 19.7 6.7 12 228 6.1 12 8.9% -0.47 [-1.28, 0.35]

Van't Hul et al (2006) 51 12 14 50 17 15 11.0% 0.07 [-0.66, 0.79] e —
Zhang et al (2014) 94.2 86 48 104.3 10.4 48 32.0% -1.05[-1.48,-0.62] —

Zhao et al (2012) 96 86 20 1005 76 20 14.6% -0.54 [-1.18,0.09] =
Subtotal (95% CI) 106 107 75.4% -0.65[-0.93, -0.37] -

Heterogeneity: Chi? = 7.60, df = 4 (P = 0.11); I’ = 47%
Test for overall effect: Z = 4.57 (P < 0.00001)

1.6.2 hypercapnic

Gad et al (2018) 202 14 15 23 2.2 15 8.7% -1.48 [-2.30, -0.66] S
Peng etal (2019) 20.78 2.23 23 23.17 2.64 24 15.9% -0.96 [-1.57, -0.35] —
Subtotal (95% CI) 38 39 246% -1.14[-1.63, -0.66] i

Heterogeneity: Chi’ = 0.99, df = 1 (P = 0.32); I = 0%
Test for overall effect: Z = 4.59 (P < 0.00001)

Total (95% CI) 144 146 100.0% -0.77 [-1.01, -0.53) <&
Heterogeneity: Chi’ = 11.55, df = 6 (P = 0.07); I’ = 48% = A H 3
Test for overall effect: Z = 6.24 (P < 0.00001) NIV+exercies Exercise

Test for subgroup differences: Chi® = 2.96, df = 1 (P = 0.09), I’ = 66.3%

Xiang G, et al. Non-invasive ventilation intervention during exercise training in individuals with chronic obstructive pulmonary disease: A
systematic review and meta-analysis. Ann Phys Rehabil Med. 2021 Nov;64(6):101460.
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NIV+exercise Exercise Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI 1V, Fixed, 95% CI
1.3.1 mMRC
Borghi-Silva et al (2010) 35 138 12 42 22 12 7.3% -0.34 [-1.14, 0.47] —_—1
Johnson et al (2002) 74 2.2 11 73 17 11 6.8% 0.05 [-0.79, 0.88] —
Shi et al (2020) 2.76 0.66 17 29 0.72 20 11.4% -0.20 [-0.85, 0.45) _—
Toledo et al (2007) 33 2 9 25 15 9 5.4% 0.43 [-0.51, 1.37] T
Subtotal (95% CI) 49 52 31.0% -0.07 [-0.46, 0.33] -

Heterogeneity: Chi’ = 1.74, df = 3 (P = 0.63); I = 0%
Test for overall effect: Z = 0.33 (P = 0.74)

1.3.2 Borg

Gad et al (2018) 2.1 0.72 15 23 07 15 9.2% -0.27 [-0.99, 0.45] _-—1
Marquez-Marti"n et al (2014) 3 0.25 14 3 025 14 8.7% 0.00 [-0.74, 0.74] —
Marrara et al (2018) 42 1.7 21 5.5 1.4 22 12.2% -0.82 [-1.45, -0.20) —_—

Zhang et al (2014) 6 1.2 48 71 1.3 48 27.1% -0.87 [-1.29,-0.45) —

Zhao et al (2012) 6 15 20 7 16 20 11.8% -0.63[-1.27,0.00) —
Subtotal (95% CI) 118 119 69.0% -0.63 [-0.90, -0.37] L
Heterogeneity: Chi’ = 5.36, df = 4 (P = 0.25); I = 25%

Test for overall effect: Z = 4.71 (P < 0.00001)

Total (95% CI) 167 171 100.0% -0.46 [-0.68, -0.24] &
Heterogeneity: Chi’ = 12.63, df = 8 (P = 0.13); I’ = 37% =) = ) 1
Test for overall effect: Z = 4.10 (P < 0.0001) NIV+exercies Exercise

Test for subgroup differences: Chi* = 5.52, df = 1 (P = 0.02), I’ = 81.9%

Xiang G, et al. Non-invasive ventilation intervention during exercise training in individuals with chronic obstructive pulmonary disease: A
systematic review and meta-analysis. Ann Phys Rehabil Med. 2021 Nov;64(6):101460.
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Saturacion de oxigeno

, r@ @klgorodtorres

Test for overall effect: Z = 2.65 (P = 0.008)

FACULTAD DE MEDICINA
UNIVERSIDAD DE CHILE
NIV+exercise Exercise Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total igh 1V, Fixed, 95% CI 1V, Fixed, 95% CI
Borghi-Silva et al (2010) 88 3 12 87 2 12 13.1% 1.00[-1.04, 3.04]
El Hoshy et al (2017) 929 16 12 929 1.3 12 40.0% 0.00[-1.17, 1.17]
Gloeckl et al (2018) 96.7 3.9 20 93.1 46 20 7.8% 3.60 [0.96, 6.24]
Johnson et al (2002) 92.7 1.8 11 935 2.2 11  19.3% -0.80[-2.48, 0.88] —_——
Marrara et al (2018) 86.1 4.5 21 83.4 6.3 22 5.1% 2.70 [-0.56, 5.96] =1
Toledo et al (2007) 82 5 9 85 8 9 1.4% -3.00 [-9.16, 3.16] ¢
Van't Hul et al (2006) 91 5 14 89 5 15 4.1% 2.00 [-1.64, 5.64] R I
Zhang et al (2014) 89.3 6.4 48 83.2 5.7 48 9.3%  6.10[3.68, 8.52] —_—F
Total (95% CI) 147 149 100.0% 1.00 [0.26, 1.74] ’
Heterogeneity: Chi’ = 30.90, df = 7 (P < 0.0001); I’ = 77% + + + +

-4 =2 0 2 4
Exercise NIV+exercies

Xiang G, et al. Non-invasive ventilation intervention during exercise training in individuals with chronic obstructive pulmonary disease: A

systematic review and meta-analysis. Ann Phys Rehabil Med. 2021 Nov;64(6):101460.
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CO2

NIV+exercise Exercise Mean Difference Mean Difference F“:ﬂ'::&?;: ?:ﬂ: A
Study or Subgroup Mean SD Total Mean SD Total Weight 1V, Fixed, 95% CI 1V, Fixed, 95% CI
1.18.1 Non-hyperoapnia
El Hoshy et al (2017) 40.4 5.2 12 384 29 12 11.4% 2.00 [-1.37, 5.37] -
Gloeckl et al (2018) 455 48 20 518 6.6 20 10.1% -6.30([-9.88,-2.72] —_—
Hawkins et al (2002) 43.5 1.5 10 41.25 4.5 9 13.6% 2.25 [-0.83, 5.33] | T
Shi et al (2020) 64.49 8.29 17 63.95 7.56 20 4.9% 0.54 [-4.61, 5.69] 1
Zhang et al (2014) 51.8 5.6 48 60.2 5.8 48 24.9% -8.40(-10.68,-6.12] ——
Zhao et al (2012) 529 5.8 20 604 7.8 20 7.1% -7.50[-11.76, -3.24]
Subtotal (95% CI) 127 129 720% -3.75[-5.09, -2.41] <>
Heterogeneity: Chi® = 49.30, df = 5 (P < 0.00001); I’ = 90%
Test for overall effect: Z = 5.48 (P < 0.00001)
1.18.2 hyperoapnia
Gad et al (2018) 47.3 4.7 15 56.6 5.3 15  10.1% -9.30[-12.88, -5.72]
Peng etal (2019) 4643 5.1 23 56.19 423 24 17.9% -9.76 [-12.44,-7.08] ————
Subtotal (95% CI) 38 39 28.0% -9.59[-11.74, -7.45] R
Heterogeneity: Chi = 0.04, df = 1 (P = 0.84); I = 0%
Test for overall effect: Z = 8.75 (P < 0.00001)
Total (95% CI) 165 168 100.0% -5.39[-6.52, -4.25] <
Heterogeneity: Chi® = 69.80, df = 7 (P < 0.00001); I = 90% o %

Test for overall effect: Z = 9.28 (P < 0.00001)
Test for subgroup differences: Chi’ = 20.45, df = 1 (P < 0.00001), I’ = 95.1%

-5 0
NIV+exercies Exercise

Xiang G, et al. Non-invasive ventilation intervention during exercise training in individuals with chronic obstructive pulmonary disease: A
systematic review and meta-analysis. Ann Phys Rehabil Med. 2021 Nov;64(6):101460.
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Entrenamiento con VMNI
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Complicaciones

* Interfaces
* Incémodas

* Comorbilidades
* Doping mecanica: riesgo de isquemia

* Costo
* 1 paciente por un tratante

, @ @klgorodtorres

FACULTAD DE MEDICINA
UNIVERSIDAD DE CHILE

¥ PhysioEvidence

36

18



18-12-2021

FACULTAD DE MEDICINA
UNIVERSIDAD DE CHILE
2000
ot & VO: max
1600
< 1200
% —%— a) Bicicleta incremental
-~ 800 —O—b) Lanzadera
9\‘ —&— c) MWD
400 —0— d) Escalera
0 T T T T T T T T T T 1
0 1 2 3 4 5 6 7 8 9 10 11
Tiempo, min
Josep Roca, 2011 " .
W I6) @xigorodtorres #® PhysioEvidence
37
FACULTAD DE MEDICINA
UNIVERSIDAD DE CHILE
2000 A
120 W 100 W L.
1600 1 ——————— maximo '
= Carga critica
£ $3W
é 1200 . umbral lactico
E
C;' 800 A
>
400 4
0 T T 1
0 500 1000 1500
Tiempo, s

’ @ @klgorodtorres

Josep Roca, 2011

¥ PhysioEvidence

38

19



18-12-2021

24001

2000+
6MWD

1600+

12004 Carga
critica

VO, ml/min

8004

4004

I I 1 I L) 1
0 200 400 600 800 1000 1200

Tiempo, s

Josep Roca, 2011

, @ @klgorodtorres

FACULTAD DE MEDICINA
UNIVERSIDAD DE CHILE

2% PhysioEvidence

39

Conclusiones

esta definido
* Precaucion con doping mecdnico

* Herramienta fértil para la investigacion

, @ @klgorodtorres

* Pocos estudios por lo que rol de VMNI en rehabilitacién todavia no
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