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Definitions

A Respiratory failure:

C type 1: PaO2 < BPawith normal or low PCO2.
C type 2: PaO2 < BPawith PCO2 > 6kPa.

U Acutehypercapnic the patient will have no minor evidence of pre
existing respiratory disease and arterial blood gas tension will show
a high PCO2, low pH and normal bicarbonate.

U Chronichypercapnicevidence of chronic respiratory disease, high
PCO2, normal pH and high bicarbonate.

U Acute on chronic: acutdecompensationin an individual with
significant preexisiting hypercapniaespiratory failure , high PCO2,
low pH and high bicarbonate.

THORAX002.



Rationale for NIV In respiratory failure
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Decrease In nosocomial infectign
German registry

A Pooled mean ventilateassociated pneumonia IDs were 1.58 and 5.44 cases per
1,000 ventilation days for NIV and IMV, respectively. The mean ID of pneumonia
not associated with ventilation was lower with 0.58 cases per 1,000 patient days
without ventilation

A the mean pneumonia ID in patients receiving IMV was four times higher than for
patients receiving NIV, whereas data from this registry also show that NIV is
associated with a threefold increase of the pneumonia ID in comparison to no
ventilation, suggesting that ventilation is associated with a higher risk for
pneumonia also in the absence of terdotracheakube.

Intensive Care Med (2010) 36:3AIF8



Table 3 Characteristics of 6,869 pneumonia cases that occurred in 400 KISS-ICUs between 2005 and 2007

Parameter Pneumonia not associated Pneumonia associated Pneumonia associated ~ Total P value®
with ventilation with NIV with IMV

No. of pneumonia cases 898 ( 160 ) 5.811 6,869

Age of patients, years, mean (£SD), median (IQR) 67.8 (£15.2), 71 (60-78) 69.2 (£14.5), 70.5 (64-80) 64.2 (£15.9), 68 (56-76) 64.8 (£15.8), 68 (57-79) <0.001

Sex of patients, male, no. (%) 635 (70.7) 109 (68.1) 3,903 (67.2) 4,647 (67.7) 0.106

Time from ICU admission to pneumonia, days, 10.8 (£13.3), 7 (4=13)  11.5 (£10.0), 8 (5-14) 15.4 (£314), 10 (6~18) 14.7 (£29.4), 9 (5-17) <0.001
mean (£SD), median (IQR)

Cases diagnosed >4 days of ICU-admission, no. (%) 656 (73.1) 122 (76.3) 4912 (84.5) 5,690 (82.8) <0.001

Secondary sepsis, no. (%) 30 (3.3) 10 (6.2) 356 (6.1) 396 (5.8) 0.004

Death, no. (%) 128 (13.3) 34 (21.3) 1,052 (18.1) 1,214 (17.7) 0.009

Cases with no pathogens isolated, no. (%) 439 (48.9) 73 (45.6) 1,250 (21.5) 1,762 (25.7) <0.001

Cases with pathogens isolated, no. (%) 459 (51.1) 87 (54.4) 4,561 (78.5) 5,107 (74.3) <0.001

Pathogens recovered from”

ETA, no. (% of pneumonia cases) 362 (40.3) 60 (37.5) 3,953 (68.0) 4,375 (63.7) <0.001

BAL/PSB, no. (% of pneumonia cases) 114 (12.7) 26 (16.3) 1,037 (17.8) 1,177 (17.1) 0.001

Blood culture, no. (% of pneumonia cases) 47 (5.2) 6(3.8) 392 (6.7) 445 (6.5) 0.084

No number, /MV invasive mechanical ventilation, NIV noninvasive ventilation, SD standard deviation, QR inter-quartile range, ETA endotracheal aspirate, BAL broncho-

alveolar lavage, PSB protected specimen brush



Expectation from NIV

pH <7.25 or Pa0,/Fi0,<200

pH <7.30>7.25 or Pa0,/Fi0,<250>200

pH <7.35>7.30 or Pa0,/Fi0,<300>250
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Fig.1 Time of non-invasive ventilation (N/V) use with respect to
severity of acute respiratory failure (ARF)
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Fig. 1 Schematic representation of the time window and the severity
window for the efficacy of noninvasive ventilation (NIV) compared with
endotracheal intubation (ETI) in patients with acute respiratory failure.
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NIV In acute respiratory failudevel
of evidence

v
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Fig. 11.1 Levels of scientific evidence: LEVEL 1 systemic reviews based on randomized control
trials with small confidence intervals; LEVEL 2 reviews of single cohort studies, cohort studies or
poorer quality randomized controlled trials; LEVEL 3 reviews of case-controlled studies or
individual case-controlled studies, LEVEL 4 observational studies or case-controlled cohort
studies of lesser quality

S. Nava and F. Fanfulla, Non Invasive Artificial Ventilation,
DOI: 10.1007/978-88-470-5526-1_11, © Springer-Verlag Italia 2014



Cardiogenic pulmonary edema



Rationale

Table 1. Potential Mechanisms of Action of CPAP and NIV in
Patients With Acute Cardiogenic Pulmonary Edema

CPAP
Increased functional residual capacity
Reduced atelectasis
Reduced right-to-left intrapulmonary shunt
Reduced work of breathing from improved pulmonary compliance
Increased cardiac output from reduced pre-load and after-load
Reduced mitral regurgitation
NIV
Same benefits as CPAP
Unloads the respiratory muscles

CPAP = continuous positive airway pressure
NIV = noninvasive ventilation

RESPIRATORY CARE ® FEBRUARY 2009 VoL 54 No 2



A Recommendatiorg

C CPAP has been shown to be effective in patients with cardiogenic
pulmonary edema who remains hypoxic despite maximal medical therapy.
NIV should be reserved for patients in whom CPAP is unsuccessful.

Thorax 2002;57:19211

V CPAPINIV should be used in patients with cardiogenic pulmonary edema
with associated respiratory failure in absence of shock or acute coronary
syndrome requiring urgent coronary revascularization.

CMAJ, February 22, 2011, 183(3)

U CPAP/NIV are equally effective in CPE; N#¥éferrablein patient with
hypercapniaespiratory failure

Indian J Crit Care Med Apiline2006 Vol10 Issue2



Meta analysis 2006

Effect of non-invasive positive pressure ventilation X
(NIPPV) on mortality in patients with acute cardiogenic
pulmonary oedema: a meta-analysis

John Victor Peter, John L Moran, Jennie Phillips-Hughes, Petra Graham, Andrew D Bersten

Lancet 2006; 367: 1155-63



Method

A Trial selection

o Randomized trials on acute cardiogenic pulmor@gemain human beings
that compared CPAP obilevelventilation with standard therapy (oxygen by
facemask, diuretics, nitrates, and other supportive care) or CPARuatrel
ventilation were considered for inclusion.

o Only trials reporting hospital mortality or the need for invasive mechanical
ventilation were included.

A Outcome measures

o Primary outcomes assessed were hospital mortality, defined as deceased
when discharged from hospital, and the need for mechanical ventilation.

o0 Secondary outcomes included failure rates of treatment (standard therapy or
NIPPV), length of hospital stay (defined as the time from admission to
discharge), duration of NIPPV, and incidence of new myocardial infarction.



Main result

Number of Total numberof  Relative risk P (%) Number needed Number of events avoided per
contributing patients (95%Cl) to treat* 1000 patients treated (95% C1)
studies
Mortality
CPAP vs standard therapy 1 263/269 059 (0-38-0.90) 11 10 101 (24-151)
Bilevel ventilation vs standard therapy 7 174171 0-63 (0-37-1-10) 0 nfa nfa
Bilevel ventilation vs CPAP 9 203/203 0-75(0-40-1-43) 038 0 nfa nla
Need for mechanical ventilation
CPAP vs standard therapy 12 288/295 0-44 (0-25-0-66) 0-0003 12 6 161 (98-204)
Bilevel ventilation vs standard therapy 7 174/171 0-50(0-27-0-90) 0-02 21 7 136(26-196)
Bilevel ventilation vs CPAP 9 175178 0-94 (0-48-1-86) 0-86 0 nfa n/a
Composite failure rates
CPAP vs standard therapy R 288/295 042 (0-27-0-65) 0-0005 5 220(131-276)
Bilevel ventilation vs standard therapy 7 174/171 0-51(0-30-0-87) 0.01 12 7 135(36-193)
Bilevel ventilation vs CPAP 9 175/178 075{0-44-1-30) 031 74 nfa nfa
Author-defined failure rates
CPAP vs standard therapy 6 187/179 045 (0-25-0-82) 0.009 40 5 198 (65-271)
Bilevel ventilation vs standard therapy 1 20720 1.00(0-07-14-9) 1-0 nfa nfa n/a
Bilevel ventilation vs CPAP 3 72175 058 (0-21-1.56) 028 47 nfa nfa
Incidence of new myocardial infarction
CPAP vs standard therapy 3 74177 0-83 (0-43-1.61) 058 0 nfa nla
Bilevel ventilation vs standard therapy 4 133/128 1-19 (0-68-2:10) 0:50 0 nfa n/a
Bilevel ventilation vs CPAP 8 174/172 1-49(0-92-2-42) 011 0 nfa nfa

nfa=not calculated for non-significant results. *Number needed to treat for benefit.

Table 3: Effect of NIPPV on study outcomes




CPAP vs standard therapy
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Bilevel ventilation vs standard therapy

Masip et al, 200035 L

Park et al, 200122

Levitt, 200134

Ferrer et al, 200333
Nava et al, 20033

Crane et al, 200422

Park et al, 200429 -

Overall

I I
0-005 0-05 0-25

Favours bilevel ventilation

-

—
-

Favours standard therapy

0-19 (0-01-3-71)
138 (0.03-62:25)
0-81(0-19-3:51)
0-50 (0-05-4-94)
0-67 (0-25-1.77)
0-83 (0:30-2:29)
0-32 (0-07-1-45)

0-63 (0:37-1-10)

34
21
14.0
5.8
319
295
133

100-0




Bilevel ventilation vs CPAP
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Clinical triakNIVvs CPAP (2011)

Method Prospective multicenter RCT

Participants 200 patients presentewith a clinical condition consistent with acute
CPBwvere randomly assigned to receive NSCPAP in emergency
department of four tertiary care hospital. Patient with ongoing MI we
excluded

Intervention Bilevelpositive pressure ventilation via face mask. According to
protocol interventional treatment was given for 6hrs. Afterward
patients were transferred to ICU if required intubation or to the warc
clinical condition did not improve.

Comparator CPAP was given Bpussigna€PAP device.

Outcome Primary outcome was combined event of hospital death or tracheal
intubation.
Secondary outcomes were resolutiome, Ml, length of hospital stay



Table 2 Primary outcomes

NIPSV (n = 99)

CPAP (n = 101) Difference (95% CI) p
Death, n (%) 5 (5.0 3(29) 2.1% (=34 t0 7.5) 0.563
Intubation, n (%) 10 (10.1) 7 (6.9) 32% (—=4.9 to 11.5) 0.457
Combined events®, n (%) 11 (11.1) 7 (6.9) 4.2% (=3.7t0 12.1) 0.485

Table 3 Outcomes in hypercapnic patients and in patients with high BNP (>500 pg/ml) in NIPSV and CPAP groups

NIPSV

CPAP

Difference (95% CI) P

Death, n/total (%)

Hypercapnia 3/29 (10.3) 2/27 (1.4) 2.9% (=14.4 to 19.9) 0.997
High BNP 1/37 (2.7) 2/34 (5.9) 3.2% (=8.7 to 16.6) 0.603
Intubation n/total (%)

Hypercapnia 7/29 (24.1) 4/27 (14.8) 9.3% (=119 to 29.4) 0.588
High BNP 7/37 (18.9) 4/34 (11.7) 2.2% (=104 to 24.0) 0.614
Combined events®, n/total (%)

Hypercapnia 8/29 (27.6) 5/27 (18.5) 9.1% (=12.7 to 30.9) 0.645
High BNP 7/37 (18.9) 4/34 (11.8) 7.1% (=9.5 to 23.7) 0.692

CPAP continuous positive airway pressure, N/PSV noninvasive pressure support ventilation, BNP brain natriuretic peptide
* When both events (death and intubation) occurred in the same patient, only the worst one (death) was considered



3CPO triatNEJIM July 2008

The study was an open, randomized, controllgzirallelgroup trial with three treatment
groups:standard oxygen therapy, CPAP, and NIPPV.

participant The inclusion criteria were an age of more tHdhyears, a clinical diagnosis of acute cardiogenic
pulmonary edema, pulmonary edema shown bshast radiograph, a respiratory rate of more
than 20 breaths per minute, and an arterial hydrogenion concentration of greater thammh
per liter (pH <7.35).
The exclusion criteria were a requirement for a lifesaving or emergency intervestion,as
primary percutaneous coronary intervention; inability to give consent; or previous recruitmen
into the trial.

intervention CPAP and NPPV welelivered through a full face mask by a resperionic synchrony ventilator.
Supplementary oxygen was given at maximum rate of 15I/min with maximum FiO2 of .6 to
maintain an O2 saturation >92%. All participants received their allocated treatment for at lea
2hrs

outcome Out of 1069 patients randomized 367 received standard oxgtgenapy, 346 CPAP and 356 NIPI
No difference was found in primary outcome i.e. 7 days mortality or in the composite outcom
7 day mortality and intubation rate or in the secondary outcome i.e. 30 day mortality. There v
significant benefit in patient rated dyspnea, Ph, HR, hypercapnia at 1 hours in NIV group (ott
secondary outcome)



Table 3. Primary and Secondary End Points for Patients Receiving Standard Oxygen Treatment and Those Receiving
Noninvasive Ventilation (CPAP or NIPPV).*
Standard Oxygen
Treatment CPAP or NIPPY Odds Ratio
Variable (N=367) (N=702) (95% C)) P Value
ath within 7 days (% of patients) 98 9.5 0.97 (0.63 to0 1.48) 0.87
ath within 30 days (% of patients) 16.4 15.2 0.92 (0.64t0 1.31) 0.64
ntubation within 7 days (% of patients) 2.8 29 1.05 (0.49102.27) 0.90
Admission to critical care unit (% of patients) 40.5 45.2 1.21 (0.93t01.57) 0.15
Myocardial infarction (% of patients)
WHO criteria 249 27.0 112 (0.84 t0 1.49) 0.46
Universal criteria 50.5 51.9 1.06 (0.82t0 1.36) 0.66
Difference between
Means (95% Cl)f
Mezn length of hospital stay (days) 10.5 114 09 (-02t02.0) 0.10
Mean change at 1 hr after start of treatmentf

SpNnea scor LK) 4. . to 1. .
Pulse rate (beats/min) 13 16 4 (1to6) 0.004

Blood pressure (mm Hg)

Systolic 34 38 j(-lw8) 017

Diastolic 22 2 0(-3t03) 0.95
Respiratory rate (breaths/min) 7.1 7.2 02 (-08t011) 0.74
Peripheral oxygen saturation (%) 35 3.0 -0.4 (-1.410 0.6) 0.41
Arterial pH 0.08 0.11 0.03 (0.02t00.04)  <0.001
Arterial PaO, (kPa) 0.7 -06 -12(-261t00.1) 0.07
Arterial PaCO; (kPa) 08 L5 0.7 (0.4 10 0.9) <0.001
Serum bicarbonate level (mmol/liter) 17 13 0.1 (-0.7 to 1.0) 0.77




Table 2. Treatment of Patients.®

Standard Oxygen
Treatment CPAP NIPPV All Patients
Variable (N=367) (N=346) (N=356) (N=1069) P Valuey
Initial treatment — % of patients
Nitrates 93 88 91 90 0.11
Diuretics 90 89 29 89 0.89
Opioids 55 50 49 51 0.31
Inspired oxygen — liters /min 12+4 1244 12:4 12+4 0.44
Ventilation pressure — cm of water — 10+4 Inspiratory 1445, —
expiratory 7+3
Started assigned treatment — 365/366 (99.7) 337/343 (98.3)  344/354 (97.2)  1046/1063 (98.4) 0.02
no./total no. (%)%
Completed assigned treatment — 298/363 (82.1) 285/340 (83.8)  267/352 (75.9) 850/1055 (30.6) 0.02
no./total no. (%)§
Changed to new treatment — no.
[intubation 3 1 4 |
CPAP 43 —_ 12
NIPPV 13 5 —_
Standard treatment — 31 49
New treatment not stated 6 18 20
Reason for not completing assigned
treatment — no. (%)9
Patient discomfort 1(0.3) 18 (5.2) 30 (8.4) <0.001
Worsening arterial blood gas values 26 (7.1) 10 (2.9) 15 (4.2) 0.03
Respiratory distress 31 (8.4) 5(1.4) 12 (3.4) <0.001
Other 18 (4.9) 24 (6.9) 29 (8.1) 0.21




Meta analysis 2013

Non-invasive positive pressure ventilation (CPAP or bilevel
NPPY) for cardiogenic pulmonary oedema (Review)

Vital FMR, Ladeira MT, Atallah AN
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A Main result

C 32 studies (2916 participants), were included of generally low or uncertain risk
of bias.

C Compared with standard medical care, NPPV significantly reduced hospital
mortality (RR 0.66, 95% CI 0.48 to 0.89) amdotrachealintubation (RR 0.52,
95% CI1 0.36 to 0.75).

C No difference in hospital length of stay with NPPV was found; however,
intensive care unit stay was reduced by 1 day (WAWIB9 days, 95% €11.33
to -0.45).

C Compared with standard medical career was no significant increases in the

incidence of acute myocardial infarction with NPPV during its application (RR
1.24, 95% CI1 0.79 to 1.95) or after (RR 0.70, 95% CI 0.11 to 4.26).

C Fewer adverse events with NPPV use (in particular progressive respiratory
distress and neurological failure (coma)) were found when compared with
standard medical care.



Analysis 1.1. Comparison | Hospital mortality, Outcome | NPPV (CPAP and BILEVEL) x SMC.

Review: Non-invasive positive pressure ventilation (CPAP or bilevel NPPV) for cardiogenic pulmonary oedema

Comparison:

Outcome: | NPPV (CPAP and BILEVEL) x SMC

| Hospital mortality

Study or subgroup NPPV SMC Risk Ratio Weight Risk Ratio
HRandom5% HRandom95%

n/N n/N @] Cl

Rdsinen 1985 3/20 6/20 = 54 % 050[0.14, 1.73]
Lin 1991 17/40 14/40 = 185% 121 [070,2.12]
Bersten 1991 220 4/20 35% 050[0.10,243]
Lin 1995 4/50 6/50 = 57% 0.67[020,222]
Takeda 1997 1/15 3/15 = = 20% 0.33[0.04,285]
Takeda 1998 111 711 - 24 9% 0.14[0.02 098]
Sharon 2000 2/20 0/20 1.0% 5.00 [ 0.26,98.00 ]
Masip 2000 0/20 2120 - 1 1.0% 020[001,392]



Deldaux 2000 n2 7120 —— 0% 051033, 2.14)
Park 2001 18 10 o e — 10% 154 [ 009, 4350)
Lewitt 2001 3n1 311 9% 100[023,440 )
Thys 2002 o3 15 —_— (NES 050( 003,946 ]
Kely 2002 7 mi i 2% 016[002 125)
Nava 2003 £155 985 —— 2% 067{0325, 1.7}
LHer 2004 12043 14046 . & 151 % 052[048, 1.76 )
Park 2004 3156 27 — 9% 024[007,089 ]
Crane 2004 5/40 20 —er 7% 0420014, 1.20)
Bautin 2005 i 211 —_— 12% 050(005,4.75)
Weitz 2007 110 16 S 13% 160 (011, 2280 )
Agmy 2008 2188 &40 36% 0.16{003,074)

Total (95% CI) 598 509 . 100.0 % c.ss [ 0.48, 0.89 | )

Total events 72 (NPPV), 104 (SMC)

Heteropensity: Tau® = 008; Che® = 2142 df = 19 (P =031% F =11%

Test for overall effect: Z = 268 (P = 0.0073)

Test for subgroup differences: Not applicable
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Analysis 15.1. Comparison |5 Hospital or 7-day mortality, Outcome | NPPVY (CPAP and BILEVEL) X SMC.

Review: Non-iwasive positive pressure ventilation (CPAP or bilevel NPPV) for cardiogensc pumonary oedema

Companson: |5 Hospital or 7-day mortality

Outcome: | NPPV (CPAP and BILEVEL) X SMC

Study or subgroup NFPY MC Risk Ratio Weight Risk Ratio

HRandom35% HRandoms%
N N a a
Agmy 2008 2428 641 : 27% 0.16[003,074]
Bautin 2005 1 211 _— 13% 050005, 475]
Bersten 155 2120 4120 e 26% 050[0.10,243]
Crane 2004 5140 &0 —e— 55% 042014, 120]
Delclaux 2000 7 7120 -+ 75% 091 [039,214]
Gray 2008 67766 36/390 - N6% 095064, 1.39]
Kelly 2002 127 751 - 16% 0.16[ 002, 125]
L'Her 2004 12043 14146 - 120% 092048, 1.76]
Levitt 2001 1 3 B — 30% 100023, 440]
Lin 1991 17/40 14/40 e o 145 % 1.21[070, 212 ]
Lin 1995 4150 &/50 e 44% 067[020.222]
Masip 2000 o0 210 ! 08 % 020001, 392]




Nava 2003 &/65

Park 2001 116
Park 2004 56
Réstnen 1985 120
Sharon 2000 220
Tekeda 1957 115
Takeda 1958 1
Thys 2002 o3
Weitz 2007 110
Total (95% CI) 1364

Total events: 139 (NPPV), 140 (SMC)

Heterogeneity: Tau* = 0.04; Chi* = 22.73, df = 20 (P = 0.30). I* =12%

Test for overall effect Z = 244 (P = 0.015)
Test for subgroup differences: Not applicable
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A Conclusion

o NIV should be the respiratory support of choice in
cardiogenic pulmonary edema presented with
respiratory failure.

o CPAP should be chosen obsdevelNPPM/v/o more
robust evidence favoring the former.



Pneumonia

A Recommendation

o CPAP improves oxygenation in patients with diffuse pneumonia who remain
hypoxic despite maximum medical treatment. NIV can be used as an
alternative to tracheal intubation if the patient becomiegpercapnic[C] In
this context, patients who would be candidates for intubation if NIV fails
should only received NIV in an ICU. [D]

Thorax 2002

0 no recommendation could be made for NIV/CPAP in severe CAP without
COPD.

CMAJ 2011



Table 2. Variables associated with failure of non-invasive
ventilation
NIV success NIV failure
95 (74.9%) 32 (25.1%)
Mean + SD Mean = SD P value
Age 61+ 21 B3 %15
Male 59 (62.1%6) 17 (53.1%)
Female 36(37.9%) 15 (46.9%)
26+ 13 32+10 0.01
CURB 65 2%1 2%1 0.12
Kelly scale 1x1 121 o1
Co-morbidities S1 20 0.03
Lobes (n®) 3% 3%1 0.14
Chest X-ray score* 72 103 0.003
B 24 0.01
RMU stay (h.) 133+ 124 146 = 149 0.16
NIV duration (h.) 104 + 108 127 £ 135 0.07
C-R Prot 21+8 27 %10 0.10 Y
LDH 423+ 412 791 = 306 0.003
Respiratory rate at 32+6 33+4 0.11
admission
Heart rate at 104 + 13 104+ 11 0.12
admission
PaCC,; at admission 54+ 39 S2 %23 0.08
pH at admission 735002 7.35+0.01 0.16
PaOyFIO; at admission | 169 + 45 140 £ 42 0.006
- , at admssion 108+ &1 174 £ 23 0.001
Respiratory rate 26+ 4 315 0.03
after 1 h
Heart rate after 1 h 94+9 106 =12 0.04
PaCQ; after 1 h 48 + 24 46 = 17 0.11
nH after 1 h 7372001 735002 0.13
[CPaC/FC after 1h ]| 211445 174 £ 84 0.001
A-aDO; after 1 h 129+ B2 165 = 125 0.001
w = fm————,————————
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ARF due to CAP ( PaO./FIO; 150-250)

NIV CONTROINDICATIONS ? Severe central
neurological disturbance, unstable haemodynamic
conditions, , inability to protect respiratory airways,
severe gastrointestinal bleeding, multi-organ failure,
inability to fit the interface, undrained pneumothorax

YES NO
- v
NIV TRIAL
IMvy - ICU
v A

NIV failure (PaO2/FIO2 =175, Continuous improvement
neurclogical impairment, of oxygenation (PaO./FIO;
persistence of dyspnea and =175 after 1 h of NIV)

tachipnea, haemodynamic
instability and interface

intolerance)
L/’/ Continue NIV

Pa0,/Fi0;>250
spontaneous breathing

v

NIV SUCCESS

Community Acquired Infection | Vol. 2 | Issue 2 | Ajun 2015



NIV in ARD&ohysiology (beneficial)

LUNG
VOLUAME

TRANSPULMONARY PRESSURE

FIG. 2. Pressurc—volume diagram of clastic and resistive (noneclastic)
work done on the lungs. 1. Breathing at ambicent airway pressures (via
T-tube). 1I. Breathing with CPAP. Solid line BCH] is the clastic pres-
surc—volume curve for the lung, determined by mecasuring transpul-
monary pressures at the instant of zero flow. Hatched arcas represent
nonclastic work (BIC and HI'J). Mecasured clastic work is represented
by BCD and HJK. A component of clastic work done on the lung is
not considered. In the absence of CPAF, this component is normally
small (ABDF), and about half of the work is done by the inspiratory
musciles and half by elastic receoil of the chest wall. These contributions
both diminish with CPAP, so that most or all of MHKL represents
work done by the CPAP system.



Before NIV




or harmful

Method Prospective observational study

Participants
Intervention

Measurement

Result

Consecutiveatients receiving NIV for acute hypoxemic respiratory failure

NIV was given accorditg an uniform algorithm targeting tidal volume of 6
8 ml/kg of predicted body weight. The lowest pressure support level alloy
was 7cm of H20.

Expired tidal volume was averaged and respiratory la@mhodynamic
variables were systematically recordedeatch noninvasive ventilation
session

62 patient were recruitedThe mediar(interquartile range) expired tidal
volume averaged over all noninvasive ventilats@ssions (mean expired
tidal volume) was 9.8mL/kg predicted bodgight (8.X11.1mL/kg predicted
body weight). The mean expirdidlal volume was significantly higher in
patients who failed noninvasive ventilation as compared with those who
succeeded (10.6mL/kgredicted body weight [9.612.0]vs8.5mL/kg
predicted bodyweight [7.6;10.2];p = 0.001).



Hypoxemic Relspi'ratory Failure at Noninvasive Ventilation Initiation

Demographic and Clinical Data

Age, yr
Male gender, n (3b)

Simplified Acute Physiology Score Il at

admission (30)
SOFA at NIV stari

Respiratory SOFA

Coagulation SOFA

Liver SOFA

Cardiovascular SOFA

CNS SOFA

Renal SOFA
Immunosuppression
Arterial blood gases before NIV

pH

Pao_, mm Hg

Fio,

Pao_/Fio, mm Hg

Paco,, mm Hg

Co,t, mmol/L

Lactates, mmol/L

Increase in Pao_/Fio_ ratio after
1 hr of NIV ke

Pao /Fio, categorezation. n (%)
Mild hypoxemia
Moderate-to-severe hypoxemia

Bilateral infiltrates on chest
radiograph, n (%)

NIV Success (n = 30)

58 (39-67)
18 (60.0)
30 (22-38)

4(3-7)
3(2-3)
o(0-1)
0(0-1)
0(0-0)
0 (0-0)
0(0-1)
2(67)

7.41 (7.38-745)
70 (58-92)
05 (03-07)
177 (133-219)
36(32-42)
25 (20-26)
1.4 (09-29)
44 (-67 10 91)

14 (47)
16(53)
22(73)

NIV Failure (n = 32)

€5 (58-77)
22(68.7)
41 (35-51)

6 (5-8)
3(2-4)
0(0-2)
0(0-1)
0(0-2)
0{0~-1)
1(0-2)
12(375)

745 (7.38~7.48)
59 (53-81)
06 (0.4-07)

122 (g8~191)
32 (29-40)
23 (20-26)
1.7 (1.3-2:8)
41 (6~104)

15 (47)
17 (53)
25(78)
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