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Tac dong cua PEEP

TAC PONG CO LOI
= PEEP cai thién oxy
hoa mau
= Gilr phé nang
khéng xep, cai
thién V/Q, giam
shunt ndi phoi
= Giam cung
lwong tim, giam
shunt
= PEEP bao vé phdi

TAC DONG CO HAI

« PEEP lam giam
cung lwgng tim, tut
huyét ap

 PEEP gay tang
khang Ilwc mach
mau phdi, tdng hau
tai that phai

- PEEP tang khoang
chét, & CO,

« PEEP tang VILI do
tang stress va strain




PEEP bao vé phoi
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PEEP c6 thwc sw bao vé phoi?

/l Tang PEEP

t huy déng phé
nang

| déng m& phé
nang lién tuc

\ 4
| chan thwong
xep phoi

.

T EELV ,(thé tich
phoi cudi tho ra)

¥

1 thé tich cudi
thé vao (nhirng
nhip thd sau)

g

1 chan thvong
thé tich




Higher vs Lower Positive End-Expiratory Pressure
in Patients With Acute Lung Injury

and Acute Respiratory Distress Syndrome
Systematic Review and Meta-analysis

= Phan tich gbp trén 3 th&r nghiém lam sang, 2299 BN
ARDS va AL

= Moi lién quan gitta PEEP cao va PEEP thap voi két
cuc trén BN ALI va ARDS

| PEEPcao | PEEP thép_

Ngay 1  15.3 9
Ngay3  13.3 8.2
Ngay7  10.8 7.8

JAMA. 2010:303(9):865-873




In-hospital time to death
Patients with ARDS Patients without ARDS
£ 06 ]
| 4 HR, 0.85 (95% CI, 0.73-0.99); P =.03 4 HR, 1.32 (95% CI, 0.87-2.00); P=.20
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0 20 40 60 o} 20 40 60
Days After Randomization Days After Randomization
No. at risk
Higher PEEP 949 760 693 666 183 158 148 144
Lower PEEP 939 723 649 619 219 196 186 183
Time to unassisted breathing
Patients with ARDS Patients without ARDS
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0 ¥ £ 14 21 28 0 7 14 21 28
Days After Randomization Days After Randomization
No. at risk
Higher PEEP 949 653 408 283 209 183 145 g5 60 44
Lower PEEP 939 589 328 207 142 219 179 123 83 63

= PEEP cao giup giam nguy co ttr vong va tang kha nang
tw thé trén BN ARDS
= PEEP cao co tac déong ngworc lai tréen BN khong ARDS




PEEP va twr vong

Table 4. Clinical Outcomes in All Patients and Stratified by Presence of ARDS at Baseline

All Patients With ARDS Without ARDS
I I I I
No. (%) SR T.WEA No. (%)
I I I I I
Higher  Lower Higher  Lower Higher  Lower
PEEP  PEEP  AdjustedRR P | PEEP  PEEP  AdjustedRR P | PEEP  PEEP  AdjustedRR P

Outcomes  (1=1136) (n=1169) (5%C)® Valud (n=951) n=941) (5%C)* Vaueln=189 (n=220) (5% C)® Value

Death in hospital 374 (32.9) 409(35.2) 0.94 20(32434.1) 368(39.1) 090 04950 (27.2) 44(194) 1.37 07
(0.86t0 1.04) (0.81101.00) (0981t01.92)

DeathinICU®  324(285) 381(328) 0.87 01]288(30.3) 344(366) 085 001)36 (19.6) 37(16.8) 1.07 71
(0.78100.97) (0.76 t0 0.99) (0.74 10 1.55)

e

= Giam t& vong khi dung PEEP cao trén BN ARDS
(p=0.049 t&r vong trong BV, p=0.001 t&r vong trong ICU)

= Khuynh hudng tang t vong khi dung PEEP cao trén BN .
khéng phai ARDS (p=0.07)



Subphenotypes in acute respiratory distress syndrome:
latent class analysis of data from two randomised
controlled trials

= Phan tich so liéu trén 1022 bn tir th&r nghiém ARMA
(473 bn) va ALVEOLI (549 bn)

= Muc tiéu: ARDS c6 thé phan nhém thanh nhiéu
kiéu hinh khdc nhau khéng?

* Phuwong phap: latent class modelling (m6 hinh phan

tich I&p an) dwa vao dir kién sinh hoc va lam sang

JAMA. 2010;303(9):865-873




Subphenotypes in acute respiratory distress syndrome:

latent class analysis of data from two randomised

L J
controlled trials
Bayesian Information Entropy* Number of individuals per class or p valvet
Criterion subphenotype
1 2 3 4 5
I 2 classes 399479 0-78 318 155 . 0036 I
3 classes 39760-2 0-88 308 119 46 . 059
4 classes 39656.7 0-86 212 126 43 92 . 028
5 classes 395838 0-86 150 120 36 36 131 0.-64
ALVEOLI cohort
l 2 classes 497095 0.87 404 145 g - 0016 I
lasses 493837 092 300 145 2 T 058
4 classes 49098-8 0-94 386 129 4 30 . 035
5 classes 489551 0-87 242 154 4 30 119 0-80

ARDS c6 thé phan thanh 2 phdn nhém khdc nhau vé dac diém

lam sang va sinh hoc (p=0.036 & nc ARMA va p=0.016 & nc

ALVEOLI)

JAMA. 2010:303(9):865-873
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Kieu hinh cua ARDS
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M6t s6 dac diém |am sang va can lam sang giup phan biét

hai kiéu hinh ARDS
JAMA. 2010;303(9):865-873



Kiéu hinh ARDS

ARMA cohort ALVEOLI cohort

Phenotype1 Phenotype 2 j§ p value Phenotype1 Phenotype 2 §§ p value

(n=318)  (n=155) (n=404)  (n=145)
Mortality (at 90 days) f| 23% % 0006 J 19% 51% <0-001
Ventilator-free days 178 77 <0-001 184 83 <0-001
Organ failure-freedays 145 8.0 <0001 165 84 <0-001

Kiéu hinh 2 (tdng phan (rng viém) cé ti 1& thap hon (AMRA,
155/318 va ALVEOLLI, 145/404) nhwng ttr vong cao hon

Phenotype 1 (n=404) Phenotype 2 (n=145)

Low PEEP High PEEP Low PEEP  High PEEP
(n=202) (n=202) (n=71) (n=74)

Mortality at 90 days 33 (16%) 48 (24%) | 036 (51%) 31(42%)
Ventilator-free days 4 4-
Organ failure free-days 22(11-26)  22(9-26) 4(0-18) 65(0-21) 0-003

Kiéu hinh 2 (tdng phan (rng viém) ddp trng véi PEEP tot

hon (giam t& vong khi dung PEEP cao); kiéu hinh 1 dap
rng kém v&i PEEP (tang t&r vong v&i PEEP cao)




Pap (rng v&i PEEP

Nhin chung dap &ng véi PEEP trén BN ARDS c6 thé phu
thubc vao:
= M&rc do nang (PaO.,/FiO, voi PEEP =5 cmH,0)
= PEEP c6 thé c6 hai trén ARDS nhe
= PEEP c6 thé c6 Igi trén ARDS trung binh, ndng
= Kiéu hinh ARDS
= Kiéu hinh tdng phan (rng viém cé thé dap rng voi
PEEP cao tot hon



Cai dat PEEP trong thwc hanh

1. Theo bang PEEP-FiO2 cua ARDS Network

= Can bang gilra nguy co ngd doc oxy (FiO, cao)
va tac dung bat loi cia PEEP (PEEP cao)
Chinh PEEP nham t6i wu dé gian né (compliance)
Chinh PEEP dé giam ap lwc day (DP)
Chinh PEEP theo P-V curve
Chinh PEEP theo stress index

SR

Chinh PEEP dwa vao ap lwc xuyén phdi (gilr phé nang
khéng xep lai)

Am J Respir Crit Care Med Vol 195, Iss 11, pp 1429-1438, Jun 1, 2017



Chinh PEEP theo bang

Lower PEEP/Fip, Combination*

Fio, 03 04 04 05 05 06 0.7 0.7 0.7 08 09 09 09 1.0
PEEP,cmH,O 5 5 8 8 10 10 10 12 14 14 14 16 18 18-24

Higher PEEP/Fio, Combination®

Fio, 03 03 04 04 05 05 05 06 0.7 08 08 09 1.0
PEEP,cmH,O 12 14 14 16 16 18 20 20 20 20 22 22 22-24

= Cach chinh theo ARDS Network

= Tuy theo quan diém cla bac si diéu tri dé lwa chon PEEP
cao/FiO2 thap hoadc ngworc lai

= So v@i cac cach chinh PEEP khac, day co thé 1a cach duy nhat

duy tri mirc PEEP thap hon cac cach khac



D6 PEEP dé tim gia tri “toi wu”

Do gian né phdi (compliance) dwoc xem 13 gia tri tot nhat dé tim

PEEP tbi wu

Pilbeam’s mechanical ventilation 6 edition (2016)

PEEP (cm H20) 0 5 10 15 20 25 30
Minutes/time { 9 30 75 ©o 75 70 _/ a5
Blood pressure (mm Hg) /! 7/80 m/s{ ! ’0/80 / /0/70 ”?/75 ”5/75' %5
Cs (mUcm H,0) 3 136 |>7 |25 [ 4o |45 | 3G
PaO; (FO2 = 1.0) 43 189 |65 |73 (103 | /52 | /67
Ca0; (vol %) /5.3 | /7.8 |/8.3 (/2.9 (/9.2 | /94 (/9L
PaCO, (mm Hg) 37 |37 (2% |37 39 |37 |38

pH T4 | 742 |\ 242 |7.42 [7.90 | 7.4 | T.41
P(A — a)0, (mm Hg) GoT |69 | 695 877 [547 498 483
PaCO, - PerCO:(mmHg) | /6 | /&5 | /3 | /0 | 9 | § | /5
i g (or %) 27 |37 |3% |39 |39 4o | 3¢
C.0. Umin ./ 42 | 4o (4.5 |44 [ 4y |33
Ca — )0, (vol %) 5.3 |5 |64 |50 (49 (4.9 (4.7
PCWP (mm Hg) 3 Y 8 o112 {13 | /%
PAP (mm Hg) 32y | 3as| ey Y345 19% 3%y (9550
CO.XCa0, o (27 |748 |732 |85 (846 | 854 |647 .



PEEP va ap lwc day

= Driving pressure = Ppla — PEEP
= Ap lyc tac déng 1&8n nhu md phdi gay né phbi
= DP > 14 cmH20 lam tang OR cua tir vong
= Nguyén tac: voi Vt cai dat trude (khdng dobi)
= Néu tdng PEEP giUp |am giam driving pressure,
nghia la Compliance ctia hé hd hap cai thién (tang).
Nhw vay tdng PEEP giup huy déng thém phé nang
= Néu tdng PEEP lam tdng driving pressure, nghia la
compliance cta hé hd hap xau hon (giam). Nhw vay .
tang PEEP gay cang phdi tinh (hyperinflation)

Am J Respir Crit Care Med Vol 195, Iss 11, pp 1429-1438, Jun 1, 2017



Chinh PEEP theo P-V curve

= Chon PEEP cao
hon diém udn duwoi
2-3 cmH,0

Khé rng dung:

= Kho vé dwong P-V
curve dat chuan
(b6 qua khang luc
dwdng tho)
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Am J Respir Crit Care Med Vol 195, Iss 11, pp 1429-1438, Jun 1, 2017




Chinh PEEP theo stress index

Normal Over-distention Tidal recruitment
9 /K ﬂ A
-
w
7))
o
o
Stress index = 1 Stress index > 1 Stress index < 1
Time

= Nguyén tac: khi lwu lwgng khdng doi (Flow séng vudng),
ap lwc va thoi gian sé cé twong quan tuyén tinh

= S| = 1: dwdng thang > t6i wu

= S| > 1: cong I8dm xudng dwdi > cang phdi ddng

= S| > 1: cong 16i 1&n trén > phé nang c6 thé huy dong

dwoc, can nhac tang PEEP o . .0 2014:50(11):1773-1704



Chinh PEEP theo stress index
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Mechanical Ventilation Guided by Esophageal Pressure
in Acute Lung Injury

Chinh PEEP theo ap lwc xuyén phoi

= 61 BN ARDS duwoc dat catheter thwec quan, chia 2 nhém

= Nhém chirng: chinh PEEP theo ARDS network

= Nhom can thiép: chinh PEEP dé khdng xep phé nang (ap lwc
xuyén phdi cudi thé ra > 0) theo bang

= Danh gia oxy hoa mau va compliance phdi

Esophageal-Pressure-Guided Group

F10, 0.4 0.5 0.5 0.6 0.6 0.7 0.7 0.8 0.8 0.9 0.9 1.0
Pinp 0 0 2 2 4 4 6 6 8 8 10 10

Control Group

F10, 0.3 0.4 0.4 0.5 0.5 0.6 0.7 0.7 0.7 0.8 0.9 0.9 0.9 1.0
PEEP 5 5 8 8 10 10 10 12 14 14 14 16 18 20-24

N Engl J Med 2008;359:2095-104



Mechanical Ventilation Guided by Esophageal Pressure
in Acute Lung Injury

B

350+ g 50.0+ Esophageal pressure g "

300 Esophageal pressure T T -g- = 400 = ~

250 1 &y | F—o----- g-------m-" Frmmeeaa 3
(o) . Conventional treatment
4 2 3 30.0
w200 §5
0 150 E E 200 "
Fy 29 P=0.01

100 S—E

50- T 10.04

e 0.0
0 g
Baseline 24 Hr 48 Hr 72 Hr & Baseline 24 Hr 48 Hr 72 Hr
PaO,/FiO, Compliance

= PEEP cao hon & nhdm can thiép
= Thay déi PEEP nhiéu hon & nhém can thiép
= Cai thién dang ké oxy hoa mau va do gian nd hé ho hap &

nhom can thiép

N Engl J Med 2008;359:2095-104




Do tr& khang thanh nguwec lién tuc

= Phuwong phap mai, danh gia chirc ndng phdi tirng ving
tai giwvong

= BN deo 1 dai gdm 16 dién cuc, tao thanh 16 cap dién
cwc do tré khang thanh nguwc lién tuc

= Cung cap thdéng tin vé vung phdi théng khi, ving phoi
xep va ving cang phoi



Chon PEEP v¢i EIT
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Intensive Care Med (2009) 35:1132-1137

= May xac dinh ti 1é vung

cang phdi véi méi mire

ng

= Tao co s& chon PEEP



HUY DONG PHE NANG

Thu thuat tai huy déng phé nang (RM) 1a tha
thuat 1am gia tang ap lwc xuyén phdi tam thoi,
v&i muc tiéu 1a mé nhirng phé nang khdng dwoc

Ap lwc xuyén phdi = ap lwc phé nang - ap lwc mang phoi

(YA 4 | Iv INT 11 IIV\..A\.I Ll 1INV Iv INT I INIITI

Total Lung Capacity [%)]

20 30 40 50 60
Pressure [emH 0]

R = 0%

Pelosi P et al, Am J Respir Crit Care Med 2001, 164:122-130



PAI CUONG

Chién lwoc thdng khi mé& phdi (OLA) bao gom 2 giai doan:

1.

Mé& phdi “open collapsed lung”: thwe hién thi thuat tai
huy ddng phé nang (RM) dé m& cac phé nang bi xep.
Gilr cho phdi mé& “keep it open”: sau khi m& phdi, giam
dan PEEP dé tim PEEP “t6i wu”, cai dat mic PEEP nay

cho bn sau tha thuat dé ngan phé nang bi xep tré lai.



PAI CUONG

RM, OLA 1a mét trong nhirng van dé gay nhiéu
tranh cai nhat trong théng khi bn ARDS, dac
biét sau khi két qua nghién ctru ART cho thay
nhom bn sty dung OLA c6 ti I1é t&r vong cao hon
nhém bn st dung PEEP thap theo bang
PEEP/FiO, cua ARDS Network.



2. COSO' CUARM

1. DPac diém cua phdi trong ARDS
« Ngoai tinh trang ngap dich phu va TB viém, phé nang bi

xep do tang ap lwc mé ké phdi va trong lwong cua phdi,
tinh trang nay co thé gia tadng b&i nhiéu yéu t6: béo phi,
tang ap lwe 6 bung, FiO, cao, ngat may thé tam thoi, hat
dam.

« Phé nang bi xep c6 thé phdng I&n khi tang ap lwc phé
nang, chinh xac hon Ia tadng ap lwc xuyén phbi.

Guerin et al, Annals of intensive care 2011, 1:9



Pac diém clta phdi trong ARDS

)
4/ Consalidation

distension _______Optimal

Source: Br J Anaesth © 2008 Oxford University Press



CO' SO CUARM

2. Khai niém COP (Critical Opening Pressure)
(critical: tol han)
» Néu &p luc phé nang lén hon COP s& mé duoc cac
tieu phé quan va phé nang bi xep.
« Ap luc nay tuy thudc vao co ché xep va vi tri cha phé
nang, co thé dén 60cmH,0

Guerin et al, Annals of intensive care 2011, 1:9



Spectrum of Regional Opening Pressures

(Supine Position) Opening

Pressure

Inflated @ 0

Superimposed
Pressure

Small Airway

10-20 cmH, 0
Collapse 22|

|
|
|
20-60 cmH,0 |

Alveolar Collaps
(Reabsorption)

| | = Lung Units at Risk for Tidal
—— Opening & Closure

Gattinoni, Intensive Care Med 2005



Ap lwc mé& phoi (opening presure)

100 -

Recruited tissue (%)
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Pressure (cmH,0)

Opening pressure =
compressive forces (10-15 cmH,0) +
surface tension (15-20 cmH,0) +
chest wall (5—10 cmH,0)
=# 30—45 cmH,0

Gattinoni L et al. Ann Transl Med 2017;5(14):288



Ap lwc mé phoi (opening presure)

100 -

Recruited tissue (%)
3 o
] 1

N
(5]
|

o
|

5 15 25 35
Pressure (cmH,0)

Ap lvc m& phdi (dworng ké mau dd): merc ap luc
45 cmH,O da huy dong (m&) phan Ién cac phé
nang co thé huy déng, con 2 - 3% can muc ap lwe
cao hon 45 — 60 cmH,0

Gattinoni L et al. Ann Transl Med 2017;5(14):288



Ap lwc mé& phoi (opening presure)

700

NC 33 bn ARDS: .

5 nhe s %

10 trung binh 2

9 ndng c6 ECMO 2

9 nang khong ECMO |~ 7| sesamo
danh gia mrc d6 huy dong N

phé nang bang CT scan I EEEEEERELE

Airway Pressure (amH,0)
Fig. 1 Arepresentative CT scan—pressure curve in a patient with
severe ARDS.The shown CT scans are taken at hilum at 5 cmH,O

NC cho thay dé huy dong phan I&n cac phé nang, can ap
lwc mé phoi

e 30 cmH,O & bn ARDS nhe

« 30-45cmH,0 & bénh nhan ARDS trung binh va nang

Cressoni M et al. Intensive Care Med 2017;43:603-611



CO SO CUARM

3. Pay la mét thu thuat cé 1o

Gia tang thé tich phdi dwoc thong khi, gidm “strain” va

hién twong phong — xep phé nang theo chu ky

 Cai thién oxy mau

» Cai thién co hoc phdi: tang do gian n& phdi, gidm ap
lwe binh nguyén dwdng thé, giam ap lwe day (driving
pressure)

» Gidm ton thwong phdi do thé may (VILI)

Guerin et al, Annals of intensive care 2011, 1:9
Keenan JC et al, Curr Opin Crit Care 2014, 20:63 — 68



3. CACH THU'C HIEN RM

» Sustained inflation (continuos inflation): bom
phong phdi kéo dai
« Stepwise: bac thang

Céac NC cho thay RM kiéu bac thang it tac dung
phu hon

Keenan JC et al, Curr Opin Crit Care 2014, 20:63 — 68



RM kiéu bom phong phoi kéo dai
(sustained inflation)

Cai CPAP 30 — 40 cmH,0O trong 30 — 40 giay

Iy

r stp— 3] <40 SECS —

CPAP

Curr Opin Crit Care 2003; 9:22-27



Borm phong phoi kéo dai
(sustained inflation)

« CPAP 40cmH,0 trong 40 giay
« Sau thd thuat cai PEEP 2cmH,0 trén diém udn dwéi (LIP)

Trwdce thu thuat Sau thd thuéat

Ti 1& % phdi xep  63%

Borges et al, Crit Care Med 2002, 9: 60-65



RM theo kieu bac thang

Dung mode A/C kiém soét ap Iwc, véi mire ap luc
15 cmH,0

1. Tang dan PEEP dé ap lwc dworng thd 1&n dén
murc cao nhat 40 — 50 — 60 cmH,,0.

2. Giam dan PEEP dé tim PEEP t6i wu



Cach thuc hién RM theo kiéu bac thang

Trwée khi thwe hién thu thuat

» Phai 6n dinh huyét dong (dat catheter DM,
duwong tinh mach trung tam)

« Cho bn ngl sau dén ngwng th& (co thé dung

thém thudc gian co)

Kacmarek RM, Essensials of MV 2014, 183-184



Cach thwc hién RM theo kiéu bac thang

Thwc hién thu thuat

* Mode A/C théng khi ap lwc

* FiO, 100%

 Tan sb théd: 8 — 20 / phut

* Thoi gian hit vao 1 — 3 giay

* Murc ap lwc P level 15cmH,0
 PEEP 25 - 35 cmH,0O

* PIP 40 — 50 cmH,0

* Thol gian: 1 — 3 phut

Kacmarek RM, Essensials of MV 2014, 183-184



Cach thuc hién RM theo kiéu bac thang

Tim PEEP toi wu

» Sau do cai PEEP 25cmH,0, A/C thong khi thé
tich v&i Vt 4 — 6 ml/kg IBW, tang tan so, cha y
tranh autoPEEP

 Po d0 gidn n& déng cua phdi sau 3 — 5 phut

» Giam PEEP 2 cmH,0

 Po d0 gidn n& déng cua phdi sau 3 — 5 phut

« Lap lai cho dén khi xac dinh dwoc mirc PEEP
ma dd gian n& phdi cao nhat

« PEEP t6i wu la mirc PEEP c6 dwoc dd gian né
cao nhat + 2cmH,0

Kacmarek RM, Essensials of MV 2014, 183-184



Cach thwe hién RM theo kiéu bac thang

+ Lap lai thi thuat mé phdi va cai PEEP & mirc
tim dwoc, sau dé chinh Vit dé Pplat < 30 cmH,0,
giam FiO, cho dén khi PaO, dat muc tiéu.

« Néu bn dung nap v&i thi thuat nhwng oxy mau
khéng hoac it cai thién, |ap lai thu thuat voi
PEEP 30cmH,0O, PIP 45cmH,0

« Néu bn dung nap v&i thi thuat nhwng oxy mau
khéng hoac it cai thién, |1ap lai thu thuat voi
PEEP 35cmH,0O, PIP 506kl essensials of Mv 2014, 183-184



RM theo kiéu bac thang

Mode A/C théng khi &p luc, ting PEEP méi lan 5
cmH,0, thoi gian 2-5 phut/ 1an, PIP 40 - 60 cmH,0
Stepwise Recruitment Strategy
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RM theo kiéu bac thang

Figure 3. Stepwise end-expiratory pressure (PEEP) recruitment manuever and PEEP titration during noninvasive ventilation in acute
respiratory distress syndrome

PEEP= 5 cmH20

Important recruitment of the lung parenchyma obtained during noninvasive ventilation in a patient with ARDS.

Amato M, Current Opinion in Critical Care 2005, 11:18-28



RM theo kiéu bac thang

Figure 9. Positive end-expiratory pressure (PEEP) titration at thoracic tomograph after stepwise PEEP recruitment menauevers (ex-
piratory pause)

A more open and homogeneous ARDS lungs after PEEP of 25 cmH20 and stepwise PEEP mecruitment manuever.

Amato M, Current Opinion in Critical Care 2005, 11:18-28



CAC CACH THUC HIEN KHAC
« PEEP 15cmH,0 va khoang ngwng thi hit vao 7

giay, 2 lan/phut trong 15 phut (cai pause)

Odenstedt et al, Intensive Care Med, 2005

« A/C thdng khi &p Iwc, tdng dan ap lwc thi hit
vao 15-20-25 cmH,0 trén PEEP 15cmH,0

Rzezinski et al, Respir Physiol Neurobiol 2009, 169(3):271-281



PCV, tang murc ap lwc mdi 30 giay dé PIP 35, 40, 45 cmH,0.
Khi PIP 45 cmH,0, tao end-inspiratory pause 30 giay.
Giam mcrc ap lwe tieng bwére moi 30 giay.

/E ratio 1:1. tan s6 thé. PEEP and FiO. khana doi suot TT.

End-mspiralory pause

R PIP 45 cm H20 ]

=
||=

| PIP30cmH20 |

l

e

[.H)s I
Rival et al, Crit care 2011




PCV
Tang PEEP 4cmH,O méi 3 phut cho dén PEEP tbi da 36

Gidm dan PEEP 2cmH,0 méi 3 phut cho dén khi xac dinh dwgc mirc PEEP mé phdi
(d6 gian n® phbi cao nhét)

Lung recruitment protocol
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Garcia et al, Med intensiva 2012, 36:77-88



4. HIEU QUA CUARM

Lower Percentage of Potentially Recruitable Lung

__a.em of water . 45iGimef water

- L —-
N
‘{.

h Khong thanh cong:

Tilé phe nang duoc
huy dong thap sau
thu thuat

Thanh cong:
Tilé phé nang
duoc huy dong
cao sau thu
thuat

CT Scan nguc triwéec va sau khi thwe hién RM
Gattinoni et al, N Engl J Med 2006, 354:1775- 1786




HIEU QUA CUARM

Cai thién oxy mau, cai thién co hoc hd hap tuy thudc
- Ban chéat tdn thwong phdi (ARDS nguyén nhan tai phdi hodc ngoai phbi)
- P06 nang cua tdn thwong phoi
« Ap lwc xuyén phéi dat dwoc khi thwe hién thu thuat
« Cach thwc hién thu thuat
« Murc PEEP cai sau thu thuat
 Tw thé bénh nhan (sap, ngira)

« S dung thudc van mach

Pelosi et al, Critical Care 2010, 14:210-219



HIEU QUA CUARM

(&

EXTRAPULMONARY ARDS

PULMONARY ARDS

J

J

~

HIGH ABDOMINAL PRESSURE

PULMONARY ENDOTHELIUM

ALVEOLAR EPITHELIUM

J

J

J

REDUCED TRANSPULMONARY

PRESSURE

INTERSTITIAL EDEMA

ALVEOLAR EDEMA

HIGH TRANSPULMONARY PRESSURE

\_

J

J

PREVALENCE OF ATELECTASIA

J

HIGH POTENTIAL OF ALVEOLAR RECRUITMENT

J

J

PULMONARY CONSOLIDATION

J

LOW POTENTIAL OF ALVEOLAR RECRUITMEN/

Sinh ly bénh va dap wng v&i TT trong ARDS nguyén nhan tai phé.
va ARDS nguyén nhan ngoai phdi

Garcia et al, Revista Brasileira de Terapia Intensiva 2008:20:2:178-183




HIEU QUA CUARM

Tw thé bénh nhan

 Tw thé nam sap cai thién oxy mau nhiéu hon va
gidm nhu cau PEEP hon so véi khi 1am tha thuat &
tw thé nam nglra.

 Tw thé nam sap lam gia tang ap lwc xuyén phdi &
ving lwng, dan dén mé phé nang va cai thién oxy
mau.

 Tw thé nam sap giam VILI




5. BIEN CHUNG CUA RM

Overdistension
f VILI

} Cardiac output
} Da02

Alveolar Recruitment
{Pa02
} VILI

Response to RM = Balance

.

lmpact on patient outcome
Figure 1 Balance between benefits (left tray) and risks (right .

tray) of the recruitment maneuvers. V'L, ventiator-induced lung
¥ injury; BM, recruitment maneuver; Da02, oxygen transgort.

Guerin C et al, Annals of Intensive Care 2011, 1:9



BIEN CHUNG CUARM

Gop phan gay tén thwong phdi do thd may (VILI) [1], [2]

Chuyén vj vi khuan va cytokin ti phoi vao hé tuan hoan [3], [4]

Gay tut huyét ap do gidm lwong mau vé tim [5]

Giam oxy mau

Medscapee www.medscape.com

distension Optimal
[4]. F Source: Br J Anaesth © 2008 Oxford Universily Prass

[5]. Lim SC, Crit Care Med 2004, 32:2378-2384




BIEN CHUNG CUARM

Recruitment Maneuvers for Acute Lung Injury, A Systematic Review
TABLE 5. ADVERSE EVENTS AND MORTALITY
Adverse Event or Cutcome Pre-RM During RM Post-RM 40 NC 1 1 85 bn

Cardiovascular,* no. (%)

Cardiac arrest 0 0 0
Arrhythmia 0 8 (1) 0
Myocardial ischemia/infarction 0 0 0
Hypertension 0 0 0
Hypotension 0 114 (12) 0
Other cardiovascular 0 24 (2) 0
Respiratory,* no. (%)
Desaturation 1(0) 82 (8) 0
Barotrauma 0 9(1) 9(n
Refractory respiratory acidosis 0 0 0
Other respiratory 0 5(1) 0
Other {noncardiovascular, nonrespiratory),” n (%) 0 4 (1) 0
Studies with no adverse events, 17 (287)
n (no. of patients)
Studies that did not report adverse events, 9 (201)
n {no. of patients)
RMs terminated due to adverse events, n (%) 10 (1)
Mortality," n (%) 157 (38)
Studies that did not report mortality, 20 (736)

n {no. of patients)

Definition of obbrevigtions: ICU = intensive care unit; RM = recruitment
maneuver.

* Adverse events were reported in 31 studies (985 patients).

" Mortality was reported in 20 studies (409 patients).

Fan et al, Am J Respir Crit Care Med 2008, 178: 1156—-1163




BIEN CHUNG CUARM

Type of RM used N (%)

Sustained inflation 18 (45)
High pressure-controlled ventilation 9 (23)
Incremental positive end-expiratory pressure 8 (20)
High Vi/sigh* 4 (10)
Other 1(2)

40 NC, 1185 bn

(* 3 1an thd sau lién tiép voi ap lwc 45 cmH,0)

Fan et al, Am J Respir Crit Care Med 2008, 178: 1156—-1163



BIEN CHUNG CUARM

Adverse Event or Outcome mwm

Cardiovascular,* no. (%)

Cardiac arrest 0 0 0
Arrhythmia 0 8 (1) 0
Myocardial ischemia/infarction 0 0 0
Hypertension 0 0 0
Hypotension 0 114 (12) O
Other cardiovascular 0 24 (2) 0
Respiratory,* no. (%)
Desaturation 1 (0) 82 (8) 0
Barotrauma 0 9 (1) 9(1)
Refractory respiratory acidosis 0 0 0
Other respiratory 0 5 (1) 0
RMs terminated due to adverse 10 (1) I

events, n (%)

40 NC’ 1185 bn Fan et al, Am J Respir Crit Care Med 2008, 178: 1156-1163



BIEN CHUNG CUARM

Complications From Recruitment Maneuvers in Patients With Acute Lung Injury:
Secondary Analysis From the Lung Open Ventilation Study

Table 2. Frequency and Timing of Complications From Recruitment
Mancuvers

Frequency, Timing,
Complication no. (%) no. (%)
(n = 366)* (=7d)t

Respiratory

Desaturation (S, < 85%) 36(10) 32(64)
Cardiovascular

Heart rate < 60 or > 140 beats/min 19(5) 10 (45)

Hypotension (mean artenial pressure 40(11) 37 (71)

< 60 mm Hg)

New arrhythmia 31 3(75)

New air leak through an existing chest tube 4(1) 3(75)

* Froquency of complications from recruitment mameuvens arc repocind per patient. Paticnts
may have expenenced mare than ane complcation.

t Timing of complications from recruilmen! mascuvess arc reportad pes episode, Porcentapes
{n paremtheses) ropeesent propoction of el complications that occwral within 7 Gays of
recruitment mazeuvess. Patient may have experienced moee than cae complication per
epewde

Fan et al, Respir Care 2012, 57(11):1842—-1849.



Complications From Recruitment Maneuvers in Patients
With Acute Lung Injury: Secondary Analysis From the Lung
Open Ventilation Study

Complication Frequency,
no. (0/0)
n 366

Desaturation 36 (10)
Hypotension 40 (11)
New arrhythmia 3 (1)

New air leak through an 4 (1)

existing chest tube

RM: applying continuous positive airway pressure of 40 cm H,O for 40 .
seconds, with FIO, of 1.0.

Fan et al, Respir Care 2012, 57(11):1842—-1849.



eTable 1 - Lung Recruitment Maneuver and Titrated PEEP Levels

Lung Recruitment
Maneuver with PEEP

Clamcidstic Titration Group
(n=501)
Maximum alveolar recruitment maneuver, No. of events(%)

Completed (PEEP = 45 cmH20) 200 (39.9)

Completed (PEEP = 35 cmH20) 202 (40.3)

Interrupted at PEEP = 45 cmH,0 28 (5.6)

Interrupted at PEEP = 35 cmH,0 31(6.2)

Interrupted at PEEP = 30 cmH,0 2(0.4)

Interrupted at PEEP = 25 cmH,0 14 (2.8)

Interrupted at other PEEP levels 3(0.6)

Not attempted 21(4.2) RM 501 bn
:?:‘r;m:rsc:::r;k;%lg:& (aoz;ant immediately before alveolar recruitment 470 (94.0) 78 b . R o
Volemia o;)timized before alveolar recruitment, No. of events (%) ° 341 (89.7) nn g U’ng th u th u at ( 1 5 /0)
Reason for interrupting alveolar recruitment maneuver, No. of events (%) 73 % d 0] tut HA

Heart rate <60bpm or >150bpm 2/78 (2.6) 0 o}
Mean blood pressure <65mmHg or systolic blood pressure <90mmHg 57/78 (73.1) 20 A) dO Sp02 < 88 A)
SpO, <88% for longer than 30s 16/78 (20.5)
Other 3/78 (3.8)
Titrated PEEP, mean (SD), cmH,0 16.8 (3.8)
Recruitment maneuver repeated immediately after PEEP titration (on day 393 (78.4)
0), No. of events (%)
Recruitment maneuver repeated on days 1 to 7 — No./total No. (%)
No 314 (62.7)
Once 95 (19.0)
Twice 46 (9.2)
Three or more times 46 (9.2)

PEEP denotes positive end expiratory pressure. SpO2 denotes peripheral oxygen saturation.

# Volemia is considered optimized when fluids are administered before recruitment maneuver if dynamic signs of fluid
responsiveness are present (such as pulse pressure variation >13%) or central venous pressure < 10cmH20.

Supplementary Online Content. JAMA. doi:10.1001/jama.2017.14171
ART study group. JAMA. 2017;318(14):1335-1345.



CHONG CHi BINH CUARM

 Huyét déng khdng 6n dinh

« Tran khi mang phdi (chwa dan Iwu hodc méi xay ra )

« Tran khi trung that

 Nguy co cao tran khi MP: phdi co kén

« Tang ap lwc ndi so

» Co that phé quan

 Twong do6i: BN ARDS th® may > 1 tuan thwdng khong

dap wng vol thu thuat Guerin C et al, Annals of Intensive Care 2011, 1:9



