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SDRA:
criterios diagnosticos

« Infiltrados bilaterales en la Rx. de torax

« PaO, / FiO, = 200

« PCP <18 mmHg o ausencia de HAI



SDRA:
caracteristicas fisiopatologicas

1 Shunt intrapulmonar derecha-izquierda

| Compliance sistema respiratorio

1 Espacio muerto (VD/VT)



SDRA:
causas de elevacion VD/VT

« Lesion capilares pulmonares
Mecanismos inflamatorios y trombaticos

e Obstruccion flujo sangre extra-alveolar

« Areas con elevada relacion V/Q



Concepto de espacio muerto
y ventilacion alveolar

Va = f (V1 - Vp)

Volumen de aire

efectivo: intercambia
gases

Volumen de aire sin
intercambio de gases



Metodos de medicion del
espacio muerto

e FOormulas (bolsa de Douglas)
e Capnografia volumetrica

e MIGET

(técnica de eliminacion multiple de gases inertes)



FOrmulas

Bohr -1891-

Vco, = Va X Faco,

FACO, — FECO;
VDarat /VT =

FACO,



FOrmulas

Enghoff -1938-

Paco, — PECO.

VDfisioI /VT —
Paco,

VDfisiol — VDanat + VDaIv
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FOormulas:
problemas con la ventilacion mecanica

e Normalizar: VT, nivel de PEEP
* Volumen compresible de los circuitos

e Fugas: circuitos, tubo OT, fistulas



Capnografia volumétrica

Fowler -1948- [N;]
Bartels -1954- [CO;]
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Capnografia volumétrica

Fletcher -1984-
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CO2 (%)

Capnografia volumétrica
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Modelo pulmonar tri-compartimental

Riley -1949-

Obstruccion

Riley RL, Cournand A. J Appl Physiol 1949; 1:825



VENTILATION & BLOOD FLOW,

L/ min

MIGET

técnica de eliminacion multiple de gases inertes
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Chest. 1979 Aug;76(2).180-6.

Evaluation of the progress and prognosis of adult respiratory distress syndrome. Simple
respiratory physiologic measurement.

Shimada ¥, Yoshiva |, Tanaka K, Sone 3, Sakurai M.

Abstract

In our study of 14 patients with adult respiratory distress syndrome (ARDS), we measured A-aDO2, VDT, arterial-to-end tidal PCO2 ), effective
dynamic compliance, and pulmonary vascular resistance on a daily basis. At the onset of ARDS, all patients showed bilateral interstitial edema on
the chest X-ray films, P{A-a)02 of more than 500 mm Hg, marked decrease in effective dynamic compliance, a moderate increase in VD/VT, and a
normal value of a-etPCO2. Pulmonary vascular resistance was low. After seven days, all of those who subsequently died and developed persistent
elevation of P(A-E}Dzma-etpmﬂ and pulmonary vascular resistance, and significant decrease in effective dynamic
compliance compared to the values at the onset ROS. Those abnormalities diverged significantly from the findings in those who survived. By

evaluating sequential changes of those parameters, we might be able to predict an accurate prognosis of ARDS.

PMID: 458058 [PubMed - indexed for MEDLINE]



PULMONARY DEAD-SPACE FRACTION AS A RISK FACTOR FOR DEATH
IN THE ACUTE RESPIRATORY DISTRESS SYNDROME

TABLE 1. CLINICAL CHARACTERISTICS OF 179 PATIENTS

CHARACTERISTIC VALUE

Age — yr 48*15
I'a0O,:FO, 147 t61
SADS IIt 47+17

Clinical disorder associated with the acute respiratory distress
syndrome — no. of patents (%)

Sepsis 45 (25)
Aspiration 19 (11)
Pneumonia 55 (31)
Trauma, overdose, fat emboli, or idiopathic 60 (34)
Tidal volume — ml/kg of ideal body weight§ 10.0x1.4
Quasistatic respiratory compliance — ml/cm of water 309*+11.1
Minute ventilation — lLiters,/min 12.1%x4.3
Dead-space fractiony [Deltatrac] 0.58*0.10

Nuckton TJ. NEJM 2002; 346:1281



PULMONARY DEAD-SPACE FRACTION AS A RISK FACTOR FOR DEATH
IN THE ACUTE RESPIRATORY DISTRESS SYNDROME
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Nuckton TJ. NEJM 2002; 346:1281



PULMONARY DEAD-SPACE FRACTION AS A RISK FACTOR FOR DEATH
IN THE ACUTE RESPIRATORY DISTRESS SYNDROME

TaABLE 3. OpDs RaTios FOR VARIABLES INDEPENDENTLY
ASSOCIATED WITH AN INCREASED RISK OF DEATH.*

VARIABLE Opps RaTio (95% Cl) P VaLue
Dead-space fraction (per increase of 0.05)F 1.45 (1.15-1.83) 0.002
SAPS II (per 1-point increase) 1.06 (1.03-1.08) <0.001
Quasistatic respiratory compliance 1.06 (1.01-1.10) 0.01

(per decrease of 1 ml/cm of warter)

Nuckton TJ. NEJM 2002; 346:1281



Prognostic Value of the Pulmonary Dead-Space Fraction During the
First 6 Days of Acute Respiratory Distress Syndrome
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Kallet RH. Respir Care 2004; 49:1008



Prognostic Value of the Pulmonary Dead-Space Fraction
During the Early and Intermediate Phases
of Acute Respiratory Distress Syndrome

Table 1. Clinical Charactenistics of 80 Patients

Age (mean = 5D v) 5118
Male (n, %) 34 (68)
SAPS II score (mean = SD) 45+ 16
SOFA score (mean £ 5D) 96 +34
Lung injury score (mean *= SD) 28%05
P.o/Fio, (mean = SD mm Hg) 153 £ 235
Direct lung injury (n, %) 66 (82)
Cause of ARDS (n, %)*
Preumonia 55(69)
Aspiration T1(9)
Sepsis 11(14)
Trauma, or other T(9)

Raurich JM. Respir Care 2010; 55:282



Prognostic Value of the Pulmonary Dead-Space Fraction
During the Early and Intermediate Phases
of Acute Respiratory Distress Syndrome
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Prognostic Value of the Pulmonary Dead-Space Fraction
During the Early and Intermediate Phases
of Acute Respiratory Distress Syndrome

Table 3.  Odds Ratios for Variables Independently Associated With
a Greater Risk of Death in the Early Phase of Acute
Respiratory Distress Svndrome

Odds

e
Ratio 95% C1 F

Dead-space fraction, per increase of 0.05 .59 1.18-2.16 003
Age, per l-yvear increase 1.06 1.02-1.10 004
SOFA, per 1-point increase |4 1.17-1.77 001

Raurich JM. Respir Care 2010; 55:282



Prognostic Value of the Pulmonary Dead-Space Fraction
During the Early and Intermediate Phases
of Acute Respiratory Distress Syndrome

Table 5. Odds Ratios for Variables Independently Associated With
a Greater Risk of Death in the Intermediate Phase of Acute
Respiratory Distress Syndrome

Odds Ratio Q5% CI P
Dead-space fraction, per 2.87 1.36—6.04 005
increase of 0.05
Age, per |l-vear increase .09 1.01-1.18 03
SOFA, per 1-point increase 233 1.22-4.53 01

Raurich JM. Respir Care 2010; 55:282
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Prognostic Value of Different Dead

Space Indices in Mechanically

Ventilated Patients With Acute Lung

Injury and ARDS*

Survivors Nonsurvivors
Variables (n = 22) (n=14) p Value

SAPS 11 37.0(32-45) 49 (36-54) 0.144
SOFA score 7 (6-9) 8.2 (5-10) 0.463
Lung injury score 1.63i(1.25-2) 2358(1.25-3) 0.112
Crs, mL/em H,O 38 = 11.7 32 * 11.7 0.175
Paoy/F1os, mim Hg 201 = 60 194 + 96 0.799
Pacos, mm Hg 38 £ 9.2 40 = 10.2 0.451
Minute volume, L 8.3+23 02 +42 (0.432
Respiratory rate, 15+ 3.7 20+78 (0.0251

hreaths/min
Vr, mL/kg T0x12 6.4+ 1.1 0.178
Plateau pressure, 25+ 35 94+ 7 0.795

cm HyO
PEEP, cm H,0 O+4 8.3 %26 0.645

Lucangelo U. CHEST 2008; 133:62



Prognostic Value of Different Dead

Space Indices in Mechanically
Ventilated Patients With Acute Lung

Injury and ARDS*

Survivors Nonsurvivors

Variables (n=22) (n =14} p Value

041 +0.19 044 £ 017 0.610

VDBohi/V'r
7 041 +0.13 0.970

VAENT ratio 042 +0.17

Vco,, mL/min 214 + 82 225+ 115 0.520

Diferencias en la gravedad del ARDS (26 ALI)
Diferencias en la metodologia (capnografia)

Lucangelo U. CHEST 2008; 133:62
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Metodos de medicion del
espacio muerto

F(l) rmUIaS (bolsa de Douglas)
Capnografia volumétrica

MIGET

(técnica de eliminacion multiple de gases inertes)

Estimacion (Vb/VT..)



Bedside quantification of dead-space fraction
using routine clinical data in patients with acute
lung injury: secondary analysis of two prospective
trials

V’CO, x 0.863

PaCO; = -
V'A

0.863 X V'CO; est

VD/VT et = 1 — @X P@

Harris&Benedict = GERH{p
GERng = GERy;, = 1,44 (V'O, x 3,9 + V'CO, x 1,1)

Siddiki H. Critical Care 2010; 14:R141



ARDS-net: 1636

Mayo Clinic: 109
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PULMONARY DEAD-SPACE FRACTION AS A RISK FACTOR FOR DEATH
IN THE ACUTE RESPIRATORY DISTRESS SYNDROME

Measure-
ment of the dead-space fraction could help clinical

Invest1e:

The
dead-space traction could also be used prospectively
in future clinical trials, particularly when the goal 1s
* benefit of a treatment 1n

Nuckton TJ. NEJM 2002; 346:1281



Randomized Clinical Trial of Activated Protein C for the
Treatment of Acute Luna Iniury -
TABLE 1. BASELINE CHARACTERISTICS /5 patients

Placebo (n = 38) APC (n = 37) PValue

Age, yr 51.6 = 18.6 51.6 £ 15.5 =0.99
Male sex, n (%) 26 (68) 21 (57) 0.30
Primary etiology of lung injury, n (%) 0.24
Pneumonia 16 (42) 14 (38)
Aspiration 12 (32) 14 (38)
Sepsis 7 (18) 4 (11)
Drug overdose 2 (5) 0 (0)
Other 1(3) 5(13)
APACHE Il score 20 + 7 20+ 8 0.72
SAPS |l score 42 + 14 42 + 16 0.96
Respiratory variables
Tidal volume, ml/kg PBW 6.9 + 1.5 6.7 - 1.4 0.54
Plateau pressure, cm H,0 24 + 5 25 +7 0.22
PEEP, cm H,0 8.5+ 3.2 94 + 4.6 0.34
pH 7.38 = 0.05 7.38 = 0.07 0.82
Pap,/Fio, 174 = 63 158 = 67 0.30
Lung injury score* 2.5 * 0.6 2.7 = 0.6 0.10
Dead space fraction 0.55 = 0.12 0.62 =012 0.03

Liu KD. AJRCCM 2008; 178:618



Randomized Clinical Trial of Activated Protein C for the
Treatment of Acute Lung Injury
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Randomized Clinical Trial of Activated Protein C for the
Treatment of Acute Lung Injury

TABLE 2. CLINICAL OUTCOMES BY GROUP

Placebo APC
(n = 38) (n = 37) P Value
vV Ventilator-free days, median (IQR) 19 (0-24) 19 (14-22)  0.78
-\/ Death by Day 60, n (%) 5(13.5) 5(13.5) 1.00
Ventilator-free days among survivors, 21 (5-25) 20 (16-23) 0.36

median (IQR)

Organ failure-free days, median (IQR) 23 (14-27) 23 (16-27) 0.46
Cardiovascular failure, median (IQR) 25 (20-28) 26 (23-28) 0.30
Coagulation failure, median (IQR) 28 (28-28) 28 (28-28) 0.57
Renal failure, median (IQR) 28 (18.5-28) 28 (28-28) 0.41
Hepatic failure, median (IQR) 28 (27-28) 28 (28-28) 0.36

wr

Definition of abbreviations: APC = activated protein C; IQR = interquartile
range.

Liu KD. AJRCCM 2008; 178:618



Potential Effects of Corticosteroids in Physiological Dead Space
Fraction in Acute Respiratory Distress Syndrome

Variable < 14 days onset | > 14 days onset P
ARDS (n: 10) ARDS (n: 9) value
Age, yr 55+17 46 £ 15 0.25
SAPS II 36 £ 15 36 + 4 0.90
SOFA 54+3.1 5.1+3.2 0.84
Pulmonary function data
[
pH 7.40 £ 0.10 7.41 + 0.08 0.86
Lung-injury score 2.5+ 0.4 2.6+0.7 0.83 |
PEEP, cm H,O 9.6 + 5.9 6.8+6.1 0.32
Plateau pressure, cm H,O 27.8+6.0 32.1+7.9 0.19
Tidal volume, mL 351+ 70 372 + 130 0.67
Tidal volume, mL/Kg of IBW 6.1 1.5 6.3+1.9 0.82
Minute ventilation, L/min 9.2+1.8 10.9 £ 4.0 0.22
Corrected minute ventilation, L/min 11.8 £ 3.5 16.9+12.5 0.27

VEc = VE X PaC0,/40

Raurich JM. Respir Care 2012; 57(3)




Potential Effects of Corticosteroids in Physiological Dead Space
Fraction in Acute Respiratory Distress Syndrome
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Potential Effects of Corticosteroids in Physiological Dead Space
Fraction in Acute Respiratory Distress Syndrome

Variable N Day O Day 4 Day 7 p value
PaO, / FiO,
< 14 days onset ARDS 10 135 +43 178 £ 50 222 + 65 0.001
> 14 days onset ARDS 9 156 + 82 202 £ 86 231 £ 105 0.06
Physiological dead-space
< 14 days onset ARDS 10 0.63+0.04 | 0.57+0.05 0.50 £ 0.06 0.001
> 14 days onset ARDS 9 0.69 £ 0.13 0.59+0.17 0.57 £ 0.15 0.001
Quasistatic compliance, mL/cm H,0O
< 14 days onset ARDS 10 20.7 £ 7.6 29.4 £ 14.0 29.7 + 8.8 0.06
> 14 days onset ARDS 9 15.1 +6.1 17.4 + 4.8 22.0+7.9 0.10
Lung-injury score
< 14 days onset ARDS 10 2.6 £0.5 2.1+£0.5 1.8+0.4 0.001
> 14 days onset ARDS 9 2.5+£0.7 2.2+0.7 1.9+0.5 0.004

Raurich JM. Respir Care 2012; 57(3)




Potential Effects of Corticosteroids in Physiological Dead Space
Fraction in Acute Respiratory Distress Syndrome

< 14 days onset | > 14 days onset| p value
of ARDS (n: 10) | of ARDS (n: 9)

Duration of mechanical

ventilation, d 40 (26 - 50) 37 (29 - 45) 0.78
ICU length of stay, d 38 (30 - 50) 38 (32 - 46) 0.81
In-hospital length of stay, d 47 (34 - 70) 50 (38 - 77) 0.62

565

NUmero reducido de pacientes
Falta grupo control

Raurich JM. Respir Care 2012; 57(3)




Efficacy and Safety of Corticosteroids for Persistent Acute
Respiratory Distress Syndrome
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Conclusiones
Sobre el espacio muerto en el SDRA

v' Variable independiente asociada a la
mortalidad

v' Permite valorar el efecto sobre el
pulmon de determinados tratamientos






