CHUONG TRINH DAO TAO Y KHOA LIEN TUC

THO MAY CHO BENH NHAN
NON-ARDS
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TONG QUAN

« 1543 Vesalius, concept of mechanical
ventilation

* 1774 Joseph Priestly and Willhelm
Scheele independently discovered
oxygen

- mouth to mouth resuscitation by Tossach
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1900s-1950: Negative ventilation

» 1864: Alfred Jones first body enclosing
device

* 1929: Drinker and Shaw The first iron lung




TONG QUAN

1950 to the present

* Bjorn Ibsen & Lassen : positive airway

pressure "hand bagged” - mortality of polio
patients 87 % to 40 %

* Revolution of ventilator: flow delivery
exhalation valves, microprocessors, triggering,
flow delivery, and the development of new
modes of ventilation

« Barach & Ashbaugh: positive end-expiratory
pressure (PEEP)
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TONG QUAN

ARMA Publication of LTVV in ARDS
LTVV at 6 mL/kg PBW

1 mortality ED cohorts
early initiation
of LTVV protects against
Needham D et al. ARDS and increases use
32% get tidal volumes <6.5 mL/kg PBW of LTVV in the ICU
oo ( A \
o000 2002 2004 2007 2014 2015 2016 2017 2018
L Y )
Multiple meta-analyses LUNG SAFE international study
demonstrating universal LTVV 40% with tidal volumes < 7 ml/kg PBW
decreases progression to ~ 20% with tidal volumes < 6 mL/kg PBW
ARDS, pulmonary ARDS recognized in only 34% of patients

complications, in hospital
mortality



TONG QUAN

 Thdng khi co hoc cwu mang (7)) -
Gay ton hai
« ARDS
— Thong khi gidm Vt tang PEEP/ ARDS
— High Driving Pressure - VILI
* Non — ARDS ?
— Low Vt

— High PEEP
— Low Driving Pressure
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LOW TIDAL VOLUME

@

PROS

Tac gia
Lee
1990
Gajic O
2005

Determann
2010

Serpa Neto
2015

Sjoding MW
2019

Thiét ké So sanh
RCT 12 vsS 6
103 BN ml/kg
RCT 10 vs 6
3261 BN ml/kg
RCT 10 vs 6
150 BN mi/kg
Cohort >10 vs <7

2184 BN ml/kg

7 — 10 ml/kg
Cohort 1905 > 8ml/kg

Két cuc

Vt thap it bien chirng ho
hap, thoi gian thd may ngan
Nguy co ARDS tang gap 5
lan

Vit thap it bi ARDS hon

Nguy co bién chirng hd hap
OR 0,72 (0,52 : 0,98)

Khéng khac biét

Tang ty 1é t&r vong
OR;, 1,66 (1,15 - 2,38)
OR,, 1,51 (1,08 - 2,11)



PAC BPIEM DAN SO

Mean (SD)

Protective Conventional

Ventilation Ventilation P

(n=1416) (n =1406) Value
Age, y 59.97 (7.92) 60.22 (7.36) .93
Weight, kg 72.71 (12.34) 72.13 (12.16) .93
Tidal volume, mL/kg IBW?@ 6.45 (1.09) 10.60 (1.14) <.001
PEEP, cm H,02 6.40 (2.39) 3.41 (2.79) .01
Plateau pressure, cm H,O2 16.63 (2.58) 21.35 (3.61) .006
Respiratory rate, 18.02 (4.14) 13.20 (4.43) .01
breaths/min?
Minute-volume, L/min&b 8.46 (2.90) 9.13 (2.70) 72
Pa0,/F10,2 304.41 (65.74) 312.97 (68.13) 51
Paco,, mm Hg? 41.05 (3.79) 37.90 (4.19) .003
pH?2 7.37 (0.03) 7.40 (0.03) A1




FRY LOW TIDAL VOLUME
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KET CUC

« 47/1113 Low Vit vs 38/1090 High Vt tdn thuwong phdi.
RR = 0,33 (0,23 — 0,41). NNT = 11

* Ty lé t&r vong & nhdm bénh nhan Low Vt giam RR =
0.64 (0.46 — 0,89). NNT = 23

« Tan suat viém phdi va xep phdi @ nhom Low Vt giam
RR =0,45(0,22-0,92 ). NNT = 26
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1CE LOW TIDAL VOLUME

@

CONS

Tac gia Thiét ke So sanh Két cuc

Fernandez RCT 10 vs 6 ml’/kg  Khéng thay déi biomarker

2014 28 BN (Neutrophil elastase,
Clara cell) ton thwong
phbi/60’ thong khi

Wrigge RCT 12-15+ Khéng khac biét oxy mau

2004 PEEP =0 déng mach, TNF alpha,

vs 6 ml/kg+ IL1, IL6, IL8a, IL12 /3
PEEP =10 gio thong khi

. Kallet 2001,2006: Bat dong bd bénh nhan — may thé,
nguy co’ xep phoi , ,
« Lipshutz AK and Gropper (2013): Yéu co do thu6c dan co



LOW TIDAL VOLUME

Nghién ctru PreVENT

@ JAMA Network”

QUESTION For patients in the ICU who are ventilated for reasons other than ARDS, is low tidal volume superior to intermediate tidal volume?

CONCLUSION Among ICU patients receiving invasive ventilation, a strategy with a low tidal volume was not superior
to using intermediate tidal volume.

POPULATION INTERVENTIONS FINDINGS
&Q 961 Patients randomized Ventilator-free days
Low tidal volume
T ol .
o ) 477 Randomized 484 Randomized 21 ventilator-free days (IQR, 0-26)
621 Men 340 Women 475 Analyzed 480 Analyzed Day 0 Day 28
ICU patients without ARDS Low tidal volume Intermediate IIIIII RENEEREES ‘

expected to be intubated Started at tidalvolume of 6 mL/kg;  tidal volume

tidal volume then decreased insteps  giarted at tidal vol f 10 mL/kg; . .
for more than 24 hours of 1 mL/kg predicted body weight ¢ ;:aie:u plr:SSvuor:?:czededm e Intermediate tidal volume
i . 25 cm H,0, tidal volume was i o -
Median age: 68 years decransed in stops of 1 mLfkg 21 ventilator-free days (IQR, 0-26)
(IQR, 59-76) predicted body weight Day O Day 28
'IIIIII Ventilator-free
LOCATIONS PRIMARY OUTCOME
6 Mean difference: =0.27

Number of ventilator-free days and alive at day 28

ICUs in the Netherlands (95%Cl, -1.74t01.19),P=.71 s

Writing Group for the PReVENT Investigators. Effect of a low vs intermediate tidal volume strategy on ventilator-free days in intensive care unit patients without ARDS:
a randomized clinical trial [published online October 24, 2018]. JAMA. doi:10.1001/jama.2018.14280




LOW TIDAL VOLUME

Low Tidal Volume Intermediate Tidal Volume 1A o
Ventilator-Free Ventilator-Free N g h Ie n c u,u P reVE N T
Days,® Mean Days,® Mean Mean Difference Favors Intermediate : Favors Low P Value
Subgroups (SD) No. (SD) No. (95% CI) Tidal Volume Tidal Volume
Cardiac arrest
Yes 15.2 (12.4) 110 15.1(12.4) 120 -0.00(-3.17 to 3.29) - .80
No 15.2(11.3) 367 15.6(11.1) 364 -0.38 (-2.02t0 1.25) +
Sepsis
Yes 12.0(11.7) 50 14.2 (10.8) 46 -2.20(-5.46 t0 1.06) .17
No 16.0(11.4) 427 15.7(11.6) 438 -0.25(-1.38t0 1.89) +
Postoperative ventilation
Yes 17.7 (11.1) 82 17.8(10.8) 79 -0.08 (-3.26 t0 3.09) .87
No 14.6 (11.6) 395 15.0 (11.5) 405 -0.38(-2.01to0 1.25) +
Risk of ARDSP
Higher 14.0(11.4) 292 14.2 (11.4) 290 -0.19 (-2.06 to 1.66) 4-7 .96
Lower 17.0(11.6) 185 17.3(11.3) 194 -0.27 (-2.61t0 2.07) :
Pneumonia :
Yes 13.3(11.2) 77 11.7 (10.6) 77 1.56 (-1.94 t0 5.08) .29
No 15.6 (11.6) 400 16.2 (11.5) 407 -0.58 (-2.18t0 1.01) +
Airway protection 5
Yes 17.4(11.2) 39 16.1(12.2) 39 1.30 (-4.02 t0 6.64) : > .53
No 15.0(11.6) 438 15.4(11.4) 445 -0.41(-1.93to 1.11) +
Cardiac failure :
Yes 15.4(11.2) 28 18.4(12.3) 17 -2.93(-10.39t04.53) <« : 45
No 15.2(11.6) 449 15.4(11.4) 467 -0.18 (-1.68to 1.31) +
Head trauma or brain surgery :
Yes 14.3(12.0) 25 14.5(10.5) 31 -0.18(-6.32t05.95) <« : .97
No 15.3(11.6) 452 15.6 (11.5) 453 -0.29(-1.80t0 1.21) +
Aspiration
Yes 14.1(11.6) 20 14.9 (11.7) 24 -0.80 (-5.41t03.79) .81
No 15.3(11.6) 457 15.5(11.4) 460 -0.23(-1.78t0 1.32) —H
All patients -0.27 (-1.74 t0 1.19) ———

r T T T T T T T T T T T 1

6 5 -4 -3 -2 -1 0 1 2 3 4 5 6
Mean Difference (95% CI)



LOW TIDAL VOLUME

Nghién ctru PreVENT

« Phan nhom trong 3 ngay dau
— Ngay 0: 5,9 vs 9,1 ml/Kg
— Ngay 1: 6,6 vs 9,3 ml/Kg
— Ngay 2: 7,4 vs 9,1 ml/Kg
(p <0,001)
» Sau ngay dau phan I&n chuyén sang PSV,
kho kiém soat Vit
 Miss 26 %, Khdng déng vy 11 %
- Thong khi 6 — 8 ml/kg.




HIGH PEEP

Tac gia Thiét ké So sanh Két cuc
Manzano RCT 5-8 cmH,0 vs | T&r vong gidng nhau
2008 131 BN 0 cmH,0 VAP thap hon & PEEP cao
RR = 0,37 (0,15 - 0,84)
PROVE Meta- 0 — 10 lower Khéng thay doi
Ary Serpa analysis PEEP vs 5 — 30 | Ty vong, th&i gian thé may,
Neto 2016 higher PEEP ARDS hodc viém phdi
Futier E RCT 10 — 12ml/kg + | Tén thwong phdi va ngoai
2013 400 BN No PEEP vs 6 | phdi RR =0,4 (0,24 — 0,68)
— 8 ml/kg +
PEEP G -8
Servegnini RCT 9 ml/kg + CN ho hap, oxy hod mau
2013 58 BN PEEP O vs 7 déng mach, X quang t6t
T>2h PEEP 10 hon & bénh nhan PEEP cao




Intensive Care Med
DOI 10.1007/500134-016-4309-4

WHAT'’S NEW IN INTENSIVE CARE

What's new in mechanical ventilation

@ CrossMark

in patients without ARDS: lessons from the

ARDS literature

Ary Serpa Neto'?? and Samir Jaber*

Li cs 2015
Gurudant 2012
Bellamy 2006
- U Shape

Atelectasis VILI
Atelecto-trauma (Volo-baro trauma )

Lung infection Lung infection
Hemodynamic side effects
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- VT
Very low VT < 3 ml/kg
(without PEEP) High VT > 10 ml/kg
—
Atelectasis VILI

(Volo-baro trauma )
Lung infection
Hemodynamic side effects
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- PEEP

Very low PEEP < 3 cmH20 High PEEP > 10 cmH20
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Risk classification using predefined cutoffs for P/F and driving pressure
in non—ARDS patients with invasive ventilation

David van Meenen, Coen Merkies, Laura Schouten, Lieuwe Bos, Ary Serpa Neto, Paolo Pelosi, Marcelo Gama De Abreu, Frederique Paulus, Marcus Schultz
European Respiratory Journal 2018 52: PA330; DOI: 10.1183/13993003.congress-2018.PA330

, 607 P for trend
- Quan sat tién ctru m onset: 0001
- 720 bénh nhan o
- 2 khoa ICU tai Ha Lan
- 4 nhom QEY
| (P/F = 300 mm Hg; AP <15 cm H20)
Il (P/F <300 mm Hg; AP <15 cm H20) =
Il (P/F = 300 mm Hg; AP = 15 cm H20) §
IV (P/F < 300 mm Hg; AP > 15 cm H20) £ 2
- Outcome: T vong trong 90 ngay.
0

PF > 300 PF <300 PF > 300
AP <15 AP <15 AP > 15

PF <300
AP > 15
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Roy:G. Biower: ; Williarm Checkley

THIET KE NGHIEN CUU

 Pplateau va Driving Pressure = két cuc bénh nhan ARDS va
non — ARDS?

« Quan sat tién clru

« 59 ICU My, 1132 bénh nhan

« 822 Non - ARDS



PAC PIEM DAN SO

APACHE ||
SOFA
PaO2/FiO2

Compliance respiratory system
Plateau pressure

Driving pressure

PEEP

Tidal volume (mL/kg PBW)
Hospital LOS

ICU LOS

Ventilator days

Mortality

202 (7.4)

6 (4-9)
255.6 (150.7)
39.6 (28.2)

206 (6.5)
143 (6.0)
5 (5-8)

72 (1.21)

18 (10-30)
10 (5-17)
7 (3-14)
224 (27.3)
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KET QUA (t&r vong)

Non-ARDS
OR® 95% Cl p value

Driving pressure (per 7 cm H>0)” 1.36 1.14-1.62 < 0.001
Plateau pressure (per 8 cm H,0)° 142 1.17-1.73 < 0.001

Age (per 5 years) 1.05 0.98-1.11 0.125
PEEP (per 1 cm H50) 1.05 0.98-1.11 0.16
APACHE Il (per 1 point) 1.08 1.04-1.11 < 0.007
Vasopressor use 1.52 1.06-2.16 0.02
Sepsis 1.12 0.77-1.62 0.56




PHONG MO
Tac gia Thiét ké Dan So sanh Két cuc
so
IMPROVE  RCT Phau 10— 12 ml/kg + Low Vt it bién chirng hd
400 BN thuat PEEP =0 vs hép, nhiém trung, shock,
6 — 8 ml/kg + PEEP  t& vong hon.
=6—-8
Mean T = 200 mins
Sutherasan | Review Phau | 9ml/kg tang bién chirng hé hap,
2014 Metanalysis | thuat yéu t6 doc 1ap trong suy
da co quan
Hypoxemia, BC phéi, T
théd may, Tk vong
PROVHIO RCT Phdu PEEP Khéng khac biét bién
trial 900 BN thuat 12(12;12)vs 2 (0; chirng & High vs Low
2014 Chau Au+ 2) PEEP
My Mean T = 200 mins

Huyén thoai “500ml” > CDC: 10 % nam , 85 % nir c6 Vt > 8 ml/kg



CAP cUU

« Ngudn nhap khoa HSCC 42,5 %

D3t ndi khi quan tai cap cu 6,8 — 8 % > ARDS 14 —
27,5 %.

 Huyén thoai “500ml”

» 10% bénh nhan thd may non-ARDS dwoc diéu chinh
may tho.

42 % bé&nh nhan nhan cung théng sé khi chuyén ICU.

. 28 % khong doi trong 24 gid.

* Stolze va cs: str dung Vt ¢ trwde vien > anh hwdng
Vt nhap vien 7,006 lan




%%\ Lung-protective ventilation initiated in the emergency
department (LOV-ED): a quasi-experimental, before-after trial

Brian M. Fuller, MD, MSCI,
Departments of Emergency Medicine and Anesthesiology, Division of Critical Care, Washington
University School of Medicine in St. Louis, St. Louis, MO 63110, USA

([ ] 1192 BN tru—’é,c Can thiép M Pre-intervention Intervention

513 BN sau can thiép |
— PEEP tranh xep phbi 50
— Tranh tdng oxy qua murc i
— DPAu cao B

Ventilator settings in ED (%)

— Vtthap > bao vé phdi

8-10 >10

V; setting (mL/kg PBW)
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Lung-protective ventilation initiated in the emergency

department (LOV-ED): a quasi-experimental, before-after trial

@

Pre-intervention Group

Intervention Group (n=

* Odds Ratio or Between-Group

(n=1,192) 513) Difference (95% CI)

Tidal volume, mL

Median (IQR) 500 (500-550) 420 (370-470)

Mean (SD) 515.7 (71.6) 422.0(71.5) -93.7 (-99.5 to —87.8)
Tidal volume, mL/kg PBW

Median (IQR) 8.1 (7.3-9.1) 6.3 (6.0-6.7)

Mean (SD) 8.3(1.5) 6.4 (0.8) -1.8(-19t0o-1.7)
PEEP

Median (IQR) 5(5-5) 5(5-8)

Mean (SD) 54(1.5) 6.5(2.5) 1.1(09to0 1.3)
Respiratory rate

Median (IQR) 14 (12-16) 20 (20-24)

Mean (SD) 153 (3.9) 209 (3.8) 56(53t059)
FO,

Median (IQR) 80 (50-100) 40 (40-60)

Mean (SD) 75.0 (25.9) 534 (21.7) -21.6 (-23.5t0 —-19.8)
Head-of-bed elevation, n (%) 989 (394) 704 (92.6) 194 (14.6-25.7)
Lung protective ventilation, n (%) 1202 (47.8) 731 (96.2) 37.6 (21.8-64.7)
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2 Lung-protective ventilation initiated in the emergency
department (LOV-ED): a quasi-experimental, before-after trial

After Matching
Pre-intervention Intervention Group * aOR or Between-Group
Group (n=490) (n= 490 Difference (95% CI)
Primary composite 71 (14.5) 36 (7.4) 047 (0.31-0.71)
outcome, n (%) 53 (10.8) 20 (4.1) 0.35(0.21-0.60)
*ARDS 37 (7.6) 23 (4.7 0.60 (0.35-1.03)
*VACs
Ventilator-free days 14.7(11.7) 18.4 (10.4) 3.69 (2.30t0 5.07)
Hospital-free days 94 (9.5) 11.7(9.2) 2.38 (1.21 to 3.55)
ICU-free days 13.6 (11.1) 16.0 (9.9) 2.36 (1.04 to 3.68)
Mortality, n (%) 167 (34.1) 96 (19.6) 0.47(0.35-0.63)




v@ﬁc
A PPN

SAU NGUNG TIM
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 An tim hiéu qud > chan thwong phdi ? >
thdi gian thd may, nam vién, ty 1& t& vong.
« HOI chirng sau ngwng tim
— Tén thwong nao
— RL CN co tim
— Thiéu mau, tén thwong do tai twdi mau
— Stress oxy hoa, RL débng mau, phan *ng viém
- Suy da co quan
* Nguy co cao ARDS

- Théng khi ?



SAU NGUNG TIM

Ventilator Management and Respiratory

Care After Cardiac Arrest ::§ CH EST

Oxygenation, Ventilation, Infection, and Injury

Nicholas J. Johnson, MD; David J. Carlbom, MD, and David F. Gaieski, MD



MUC TIEU PaO, ZCHEST

Tac gia
Kilgannon
2010

Kilgannon
2011

Bellomo
2011

Johnson
2016

Thiét ké
Cohort
6326 BN

Cohort
4459

Cohort
12108

Cohort
544

Primary Outcome Secondary Outcome

PaO, 2 300 mmHg, <
60 mmHg tang t vong

PaO, twong quan PaO,tang 100mmHg
thuan t&r vong, nghich | tang 24 % nguy co’ tw
két cuc than kinh vong

PaO, = 300 mmHg

tang t&r vong

Tang oxy khong anh PaO, 2 300 mmHg
hwédng két cuc than th&i diém 12 gid tang
kinh ty I t&r vong



MUC TIEU PaCO, ZCHEST

Tac gia Thiét ké  Primary Outcome Secondary Outcome
Robert Cohort PaCO; =2 50 mmHg, <
2013 193 BN 30 mmHg két cuc xau

vé than kinh
Schneider Cohort PaCO, < 30 mmHg PaCO; 2 45 mmHg ty
2013 16452 tang tr vong |€ xuat vién cao hon
Bennett Cohort PaCO; khdng lién Pa0; khdng lién quan
2013 195 quan két cuc than kinh | két cuc than kinh
Vaahersalo Cohort PaCO; 245 mmHg di | PaO, khdng lién quan
2014 409 kém v&i két cuc than két cuc than kinh

kinh t6t 12 thang
Helmershorst Cohort PaCO, < 35 mmHg

2015 5258 tang t& vong
Tolins Cohort PaCO; 31 —49 mmHg
2017 két hop voi két cuc

than kinh ¢ lgi



NGUY CO'ARDS ZCHEST

Contributing Factor

Details

Aspiration

Pulmonary contusion
Ischemia-reperfusion injury
Ventilator-induced lung injury
Infection

Systemic inflammation/post-cardiac
arrest syndrome

30% have witnessed periarrest emesis®’
40% experience pulmonary contusion after CPR>®

Known to affect lungs in other disease states®’

90% of patients are mechanically ventilated after arrest®>

Early-onset pneumonia is common®%8?

Sepsis-like syndrome with significant pathophysiological
overlap with ARDS?-°*
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THONG KHIi

Mot vai nghién ciru: Low Vt cai thién tién lwgng Non-
ARDS

Sutherasan (2015) 812 bénh nhan ngwng tim / 12
nam.

v' Xu hudng Vit 8,9 > 8 ml/Kg

v PEEP tang 3,5 2 6,5 cm H20

Beitler (2017): 256 bénh nhan ngwng tim ngoai vién
v’ Vt < 8ml/kg = cai thién két cuc than kinh



SAU NGUNG TIM

Ventilator Management and Respiratory
Care After Cardiac Arrest

Oxygenation, Ventilation, Infection, and Injury

- ®
=’ H
Nicholas J. Johnson, MD, David J. Carlbom, MD, and David F. Gaieski, MD 5 C EST

Parameter/Goal Recommendation
Pao» 70-100 mm Hg
Spo» 92%-97%
Paco, 40-50 mm Hg
Tidal volume
ARDS 4-8 mL/kg of predicted
body weight'?>
No ARDS 6-8 mL/kg of predicted
body weight
PEEP = 5cm H,0
Higher if ARDS, significant
atelectasis, high BMI, and
stable hemodynamics




“(2") CTSN — TANG AP LY'C NOI SO

« Tang théng khi - co mach - giam lwgng mau Ién
nao - giam ap luwc ndi so

» PaCO, < 35 hodc > 45 mmHg / 20 phut dau = 14 x
nguy co’ tir vong

* High V/CTSN nang - tang nguy co ARDS

« Tang Vt muc tiéu tang thong khi-> co lgi ?

» Tang tan s6 > MV- diéu chinh PaCO,



RAO CAN

 Khéng nhan ra bénh nhan c6 nguy co ARDS

« Khéng tinh can nang ly twéng: LOV-ED

« Lo ngai vé st dung an than: ARMA trial /ARDS,
Serpa Neto / non-ARDS

» Lo ngai toan hé hap: tang ap lwc ndi so



KET LUAN

Théng khi Vt thap & bénh nhan khong ARDS -
giam nguy co ARDS, giam th&i gian nam vién, tw
vong

Bénh nhan nguy co ARDS: Vt 6 — 8 ml/kg predicted
body weight, PEEP = 5 cmH,0.

Theo doi nhan dién ARDS - Vit 6 ml/kg

Théng khi Vt thap ap dung & cap clru.

Annual Update
in Intensive Care

and Emergency
Medicine 2019
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2. Simonis, F.D., Schultz, M. and Artigas, A., Towards Safer Ventilation in Critically ill Patients without
ARDS.
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