HOI CHUNG SUY HO HAP CAP

NGUY KICH
(Acute respiratory distress syndrome: ARDS)

BSCKIl PHAN THI XUAN

KHOA HSCC BVCR




Pai cwong
Nguyén nhan
Sinh ly bénh
Dién tién
Piéu tri

Bién chirng
Két luan

NOI DUNG




1. DAl CUONG

ARDS a4 phan (*ng viém tai phdi, gay ra tang tinh
tham cla hang rao phé nang-mao mach

Puwoc mo ta tir dau thé ky XX, dwédi rat nhiéu tén
1967: Ashbaugh va cOng sw dat tén ARDS “Adult
Respiratory Distress Syndrome”

1994: hdi Long Ngwe Hoa Ky va héi HSCC chau Au
(AECC) thong nhat tén goi “ Acute Respiratory
Distress Syndrome” va dinh nghia dé chan doan

2012: hdi nghi Berlin dwa dinh nghia méi, khac phuc
khuyét diém cla dinh nghia ndm 1994.

AECC: American-European consensus conference




Dinh nghia ARDS cua hdi nghi Berlin 2012

Khoi phat  Trong vong 1 tuan sau khi c6 ton thwong LS hoéc
co triéu chirng HH méi hoac dién tién ndng hon

Hinh anh  M& 2 phé trudng — khong gidi thich dwoc bang
tran dich, xep phdi hodc khdi u (ca trén X quang
hoac CT)

Nguyén Suy HH khéng giai thich dwoc bang suy tim hoédc

nhan phu  qua tai dich

phoi Can cé thém danh gia khach quan (vd: siéu am
tim) dé loai trtr phu phdi thay tinh néu khéng co
yéu td nguy co nao hién dién

Mdc do oxy hoa:

Nhe 200 < PaO,/FiO, = 300 v¢&i PEEP hoac CPAP 25
cm H,0

Trung binh 100 < PaO,/FiO, = 200 voi PEEP 25 cm H,0O

Nang PaO.,/FIO, < 100 voi PEEP 25 cm H,O

ARDS, the Berlin definition, JAMA. 2012;307(23)



2. NGUYEN NHAN

Phan thanh 2 nhdm nguyén nhan

1. Bénh ly gay ton thwong phdi trwc tiép

2. Bénh ly gay ton thwong phdi gian tiép




2. NGUYEN NHAN

1. Bénh ly gay tén thwong phoi trwe tiép
- Viém phdi

- Hit dich vj vao phdi

Hit khot

- Dap phbi

- Thuyén tac m&
- Ngat nwéc

- Sau ghép phdi hoac 1ay huyét khéi DM phdi




2. NGUYEN NHAN

. Bénh Iy gay tén thwong phoi gian tiép

Nhiém khuan huyét

Chan thwong ndng c6 soc va truyén nhiéu mau

Thoi gian tién hanh tim phdi nhan tao kéo dai

Ngd doéc thudc (phién, salicylate, rdy P hiru co,
paraquat..)

Viém tuy cap

Tang hoac ha than nhiét

Bong

Truyén mau va cac ché pham ctia mau




3. SINH LY BENH ARDS

Inflammatory processes during acute respiratory
distress syndrome: a complex system

Lucy K. Reiss® Andreas Schuppert®, and Stefan Uhlig®

A complex system: multiple interacting networks,
systems memory, adaptation, emergence,
nonlinearity and resilience.

Curr Opin Crit Care 2017, 23:000 — 000



* |nflammatory insults « Mitochondrial DAMPs

(sepsis, trauma, transfusion, etc.) DAMPs: damage-associated molecular patterns
TLR: Toll-like receptor

Signaling via l NLR: nucleotide-binding oligomerization domain

* TLR2, 3,and 4 -like receptor

* NLRP inflammasomes

% Dai thwc bao u. Ubiquitination is a posttranslational modification

phé nang process whereby ubiquitin is attached to a
substrate protein, usually serving as the signal
for its degradation via the proteasome or

Activated alveolar M@

Circulating MO l Iyéosome
and neutrophils @® 1L-1B, TNF, IL-6 and IL-8 MSC: mesenchymal stem cell
. NET: neutrophil extracellular trap
@ NETosis: a process that alters lung cell viability
ENaC: epithelial Na+ channel
Neutrophils Macrophages
; * Chemokines
‘AL
: zggl'?sri‘: et 39 « Interactions with @
lymphocytes, MSC
Blold v GIEED Hang rao phé nang
J
Epithelial damage Endothelial damage - mao mach
| Surfactant layers o T Alveolar-capillary permeability
| Na, K-ATPase (@)
Lenac @)
1 Alveolar fluid clearance
I .,

» Pulmonary edema «———

* Han S et al. The Journal of Immunology,
Impaired gas exchange 2015, 194: 855-860.



Epithelial basement membrane

Venule
Type | alveolar epithelial cell
Claudin

/¥ _Alveolar wall liquid

Fibroblast

Type Il alveolar
epithelial cell

Capillary

Endothelial cell

Protein  Red blood cell

i # Inactivated
Venule : . surfactant

Alveolar macrophage

Ly

Necrotic type | cell

Fibroblast
proliferation

Capillary

Leaky basal membrane

Microthrombus Activated endothelial cell, __~
Leukocyte adhesion molecule : /@?\

Phé nang binh thwdng

Phé nang bn ARDS

NETs = neutrophil extracellular traps
ROS = reactive oxygen species

Sapru A et al. Pediatr Crit Care Med 2015; 16:56-S22
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ARDS DO VIRUS CUM
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Herold S et al. Eur Respir J 2015; 45; 1463-1478



The infected airway or alveolar epithelial cell (AEC).

'ft@éf' Influenza A virus
N
o S

5 PPP ~ /-—— — I
Inactive NLRP3 ASC

NLRP3
Inflammasome

- =

Pro-caspase 1
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Herold S et al. Eur Respir J 2015; 45: 1463-1478



The infected airway or alveolar epithelial cell (AEC).

0500 oo av 40
IFN-o/B Pro-inflammatory cytokines/chemokines IL-18 IL-18
b) Influenza A virus clearance TR-M®: dai thwc bao
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4. DIEN TIEN

Cac giai doan
- Xuat tiét
- Hoi phuc

- Tang sinh

- Xo phdi




GIAI POAN XUAT TIET

Lam sang

- Suy hd hap do gidm oxy mau nang

- X quang phdi: phu mé ké - phé nang lan to3
hoac tvrng mang 2 bén, thwdng kém tran dich

- D0 gian n& cda phdi giam nang




X guang nguc thang




CT scan nguc




GIAI DPOAN HOI PHUC
v Hap thu dich phu
v Lam sach protein khai 1dng phé nang

v Cac BC da nhan trung tinh s& chét theo
chwong trinh va bi thwe bao baoi dai thwe bao

v Stra chira biéu md bong tréc: sy tdng sinh va
biét hoa cua phé bao loai Il




GIAI DPOAN HOI PHUC

Lam sang:

- Giam dan PEEP va FiO,

- D6 gian n& cla phdi cai thién




GIAI POAN TANG SINH

. Giai doan lanh bat thwéng cua phdi, xay ra tir 7
— 10 ngay sau tén thwong dau tién, gay ra xo
phoi
MO hoc:

v' Tang sinh cta phé bao loai Il doc theo vach
phé nang -> biét hoa thanh phé bao loai |

v ' Tang sinh manh cua nguyén bao soi va
nguyén bao soi co trong thanh phé nang

v/ Phu phdi rat it




GIAI POAN TANG SINH

Lam sang

v Tang ap lwc duong thd do giam ddé gian n&
cua phoi

v nhu cau théng khi phat cao (>20 lit/ ph)

v X quang phdi: hinh anh t6 ong
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[ .

High-resolution computed tomography image of the base of the lungs of an actue respiratory distress syndrome
survivor demonstrating persistent reticular changes in the lungs and traction bronchiectasis 18 months after the
acute illness. Burnham EL et al. Eur Respir J 2014: 43: 276-285




Lung injury
Sepsis, pneumonia,
Concurrent nonmodifiable aspiration Concurrent modifiable

risk factors risk factors
Age, comorbid illness \ / Mechanical ventilation,
| fluid balance

Alterations in the alveolar— capillary
microenvironment Alveolar oedema formation, AT
and ATII injury, recruitment of neutrophils, secretion of
inflammatory mediators from neutrophils,
macrophages and epithelial cells

extracellular matrix (ECM)

. TGF-B KGF
KGF: keratinocyte growth factor IGF-I T l PGE2
PGE: prostaglandin E PDGF HEF Burnham EL et al,
HGF: hepatocyte growth factor IF:G; iferat Eu.rzRespzlr J 2014,
MMP: matrix metalloproteinases _ Ibroproliteration 43: 276-285
TIMP: tissue inhibitor of with formation of provisional ECM

i learan f alveolar oedema fluid
metalloproteinase  patnotogical Clearance of alveola

fibroproliferation/ \

Lack of resorption/removal Resorption/removal of
of provisional ECM provisional ECM

MMP/TIMP imbalance, Removal of proteinaceous debris,

decreased fibrin clearance clearance of fibrin
| |

Residual fibrosis with Resolution without

pulmonary dysfunction fibroproliferation sequelae
Restrictive PFTs, HRCT with Normal PFTs, HRCT without

reticulation and bronchiectasis abnormalities



AT: angiotensin

TGF: transforming growth factor
IGF: insulin-like growth factor
PDGF: platelet-derived growth factor
FGF: fibroblast growth factor

KGF: keratinocyte growth factor
PGE: prostaglandin E

HGF: hepatocyte growth factor
MMP: matrix metalloproteinases

TIMP: tissue inhibitor of metalloproteinase;
PFT: pulmonary function test; HRCT: high-
resolution computed tomography.




GIAI DPOAN XO PHOI

v > 21 ngay

v CO s tich tu collagen va pha huy toan b

cau tric mo ké phdi

v Giam dang ké ké thong lvdi mao mach phé

nang




5. DIEU TR

- Diéu tri gidm oxy mau nang
- Diéu tri nguyén nhan

- CAc diéu tri ho tro khac

- Diéu tri can thiép vao qua trinh viém




Early management of ARDS

in 2019
Pplat < 30 cmIL,0

Discuss

P/F<
/F <80 VV-ECMO

Vit 6 ml/kg
of PBW

Reassessment

Neuromuscular blockers

P/F < 150 P i~
PEEP > 5 cmH,O rone positioning

High level of PEEP

P/F <200 g "
if improves oxygenation

Tidal volume about 6 ml/kg of PBW
Confirmed Plateau pressure <30 cmH,0
ARDS PEEP >5 cmH,0
Check for hypercapnia

Initiation of invasive Tidal volume (Vt) about 6 ml/kg of PBW in the absence

mechanical . o
tilati ith of severe metabolic acidosis
ventiation wi
sedation in ICU . Systematic screening for ARDS diagnosis criteria

Reassessment of ventilator settings and
of the management strategy at least every 24h

Veno-venous ECMO

O In case of refractory hypoxemia or when protective
ventilation can not be applied

O To be discussed with experienced ECMO centres

Neuromuscular blockers: continuous intravenous infusion
O Early initiation (within the first 48h of ARDS diagnosis)

Prone positioning methods :
O Applied for >16h a day, for several consecutive days

Moderate or severe ARDS -> High PEEP test (> 12 cmH,0)

Use high levels if:

O Oxygenation improvement

O without hemodynamic impairment or significant
decrease in lung compliance

O Maintain Pplat < 30 cmH,0, continuous monitoring

ARDS diagnosis criteria

Q Pa0,/Fi0, < 300 mmHg

O PEEPz5 cmH,0

O Bilateral opacities on chest imaging

O Not fully explained by cardiac failure or fluid overload
1 Within a week of a known clinical insult

Might be applied

# Inhaled Nitric Oxide (iNQ), when severe hypoxemia remains
despite prone positioning and before considering VV-ECMO

> Partial ventilation support after early phase to generate
tidal volume about & mi/kg and less than 8 mi/kg

No recommendation could be made

» ECCOR
» Driving pressure
» Partial ventilation support at the early phase

Papazian L et al. Ann. Intensive Care (2019) 9:69




Discuss
VV-ECMO

Neuromuscular blockers

P/F < 150 o
Prone positioning

High level of PEEP

P/F <200 o :
if improves oxygenation

Tidal volume about 6 ml/kg of PBW

Plateau pressure < 30 cmH,0
PEEP >5 cmH,0
Check for hypercapnia

20D

Al1J 3 ANDS

SAadyV

Veno-venous ECMO

O In case of refractory hypoxemia or when protective
ventilation can not be applied

O To be discussed with experienced ECMO centres

Neuromuscular blockers: continuous intravenous infusion
O Early initiation (within the first 48h of ARDS diagnosis)

Prone positioning methods :
O Applied for >16h a day, for several consecutive days

Moderate or severe ARDS -> High PEEP test (> 12 cmH,0)

Use high levels if:

O Oxygenation improvement

O Without hemodynamic impairment or significant
decrease in lung compliance

U Maintain Pplat < 30 cmH,0, continuous monitoring

ARDS diagnosis criteria

Q Pa0,/Fi0, <300 mmHg

U PEEP25cmH,0

O Bilateral opacities on chest imaging

O Not fully explained by cardiac failure or fluid overload
Q Wwithin a week of a known clinical insult

Papazian L et al. Ann. Intensive Care (2019) 9:69



THO MAY KHONG XAM LAN O BN ARDS

Danh cho nhirng tred'ng hgp ARDS nhe va khoéng co
chong chi dinh cda th® may khdng xam lan.

Mode: CPAP, PSV + PEEP, mdt sé may thé c6 mode
NIV riéng




THO MAY XAM LAN O BN ARDS

SU DUNG CHIEN LUQC THONG KHi BAO VE PHOI

Cai PEEP dé cai thién oxy mau, muc tiéu oxy mau
PaO, 55 — 80 mmHg hoac SpO, = 88 — 95%

Cai Vt thap dé ap Iwc binh nguyén duwdng thd (p
plateau) < 30 cmH,O (4 — 6 ml/kg can nang ly twéng)

Chap nhan tdang PaCO, dé duy tri ap lwc binh
nguyén dwong thé <30 cmH,0

(ARDS network: giam t&r vong con 31% so voi 39,8%,
p=0,007)

Kacmarek, Essentials of mechanical ventilation, 2014.



THO MAY XAM LAN O BN ARDS
Cai dat ban dau
Mode A/C, théng khi thé tich hoac &p Iwc

Vt = 6 ml/kg (can nang ly twdng), hoac cai mc ap
lwe dé Vt # 6 ml/kg

Tan sb thd: 20 - 30 lan / phat
Tilé l:E=1:1-1:1,5 (cha y tranh autoPEEP)
FiO, 100%
PEEP: 10 cmH,0
Ghi chu: tinh can nang ly twéng
Nam = 50 + 0,91(chiéu cao cm — 152,4)
N = 45,5 + 0,91(chiéu cao cm — 152,4)

Kacmarek, Essentials of mechanical ventilation, 2014.



(40%), PEEP t6i da 20 — 24 cmH,0

THO MAY XAM LAN O BN ARDS
Chinh PEEP dé dat muc tiéu oxy PaO, 55 — 80

mmHg hoac SpO, = 88 — 95%
Pon gian nhat: tang dan PEEP méi lan 3 - 5
cmH,0, xem SpO, = ?, giam dan FiO, dé < 60%

Hoac st dung cac cap FiO, - PEEP theo ARDS

network

FiO, | 30| 40 | 50 | 60 70 | 80 90 100
%

PEEP| 5 |5-8|8-10| 10 | 10-14| 14| 14-18 |18-24

Kacmarek, Essentials of mechanical ventilation, 2014.




THO MAY XAM LAN O BN ARDS

Céc céach khac dé cai PEEP
Lam tha thuat mé phdi sau d6 st dung dwdng cong
P-V hodc vong P-V, cai PEEP trén diém uén duoi
(LIP) 2 — 3 cmH,0
Lam tha thuat mé phdi sau d6 gidm dan PEEP,
chon mirc PEEP c6 d6 gian né phdi tot nhat

- Po ap lwe thwe quan (ap lwe mang phdi), dé tinh ap
lwc xuyén phdi, chinh PEEP dé ap Iwc xuyén phoi
dwong & cudi thi thé ra

Kacmarek, Essentials of mechanical ventilation, 2014.




S dung vong P-V dé cai PEEP

UIP def LIP = Lower Inflection Point
UIP = Upper Inflection Point
LIP infl = point at which significant
= alveolar recruitment begins
T~ UIP infl= point at which alveolar
UIP infl . . .

overdistension begins
UIP defl = point at which significant
alveolar derecruitment begins

Volume

Inflation arm

Deflation arm

« Cai PEEP trén diém udn
dudi (LIP) 2 — 3 cmH,0
Preswre o Cai Vit sao cho Pplat < diém
udn trén (UIP), néu Pplat >
UIP sé& gay cang phong phé
nang qua mdc, gay ton
thwong phoi




Chon mtrc PEEP sau khi lam tha thuat mé& phoi

- Mode A/C-P, PC 15 cmH,0O

- Tang PEEP 4cmH,O mbi 3 phat cho dén PEEP toi da 36.

- Sau do6 gidm dan PEEP 2cmH,O mbi 3 phuat cho dén khi
xac dinh dwoc mirc PEEP cé do gidn né phdi cao nhat

Lung recruitment protocol

80 I == peer 42 (4%
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«O» Respiratory compliance L 40
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THO MAY XAM LAN O BN ARDS

Muc tiéu ap lwc binh nguyén dwong the (Ppla) <
30 cmH,0

- Cal PEEP sé lam tang Ppla mdt mire twong trng

- Gidm Vt dé Ppla < 30 cmH,O, Vit thap nhat 4
ml/kg

Kacmarek, Essentials of mechanical ventilation, 2014.




THO MAY XAM LAN O BN ARDS

Muc tiéu pH 7,20 — 7,40
Vt thap sé gay tang PaCO, dan dén toan hod hap

Tang nhip thé, cé thé dén 35 lan/phat dé giam PaCO.,,
chil y khéng dé xay ra autoPEEP

Néu van tang PaCO, , tadng Vt I1én 7- 8 ml/kg nhung Ppla
< 30 cmH,0O

Néu tang nhip th& ma PaCO, chwa vé binh thuwong, va
khéng thé tang Vt chap nhan tang PaCO.,.

- Néu pH < 7,2 -> truyén NaHCO,

Kacmarek, Essentials of mechanical ventilation, 2014.




THO MAY XAM LAN O BN ARDS

Po6i mode thé chuan bi cai may thé
Khi bénh tién trién tot

Giam muc PEEP, FiO, (theo bang FiO,-PEEP
cua ARDS network)

- Giam liéu thudc an than, ngwng thudc gian co

Chuyén sang mode PSV hodc SIMV + PSV dé
gidm tinh trang teo co’ hd hap.




X guang nguc thang




IBW 50 kg

Mode A/C VC

Vi 300 ml

f 28 bpm
I:E 1:1.5
PEEP 10 cmH,0
FIO, 100%

f total 30 bpm
Pplateau 27 cmH,0

Fentanyl +
midazolam TTM

KMBPM
pH
PCO,
PO,
HCO,

7,397
37 mmHg

60 mmHg
23 mmol/L

Piéu chinh ?




IBW 50 kg

Mode A/C VC SpO, 90%
Vi 300 ml N .

f 28  bpm Diéu chinh ?
I:E 1:1.5

PEEP 15 cmH,0

FIO, 60%

f total 30 bpm
Pplateau 32 cmH,0

Fentanyl +
midazolam TTM




IBW 50 kg

Mode A/C VC

V1 250 ml

f 30 bpm
I:E 1:1.5
PEEP 15 c¢cmH,0
FIO, 60%

f total 35 bpm
Pplateau 28 cmH,0

Fentanyl +
midazolam TTM
Thudc gian co TTM

KMbM

pH 7,27
PCO, 52 mmHg
PO, 60 mmHg
HCO, 24 mmol/L
Piéu chinh ?




IBW 50 kg

Mode A/C VC

Vi 250 ml

f 30 bpm
I:E 1:1.5
PEEP 15 c¢cmH,0
FIO, 60%

f total 35 bpm
Pplateau 28 cmH,0

Fentanyl +
midazolam TTM
Thubéc gianco TTM

KMbM

pH 7,35
PCO, 59 mmHg
PO, 62 mmHg
HCO, 33 mmol/L
Piéu chinh ?




PEEP/ ARDS
Tén thwong phdi & bn ARDS phan bd khéng déu, tinh
trang phu phé nang va xep phdi tréi hon & ving phdi
phu thudc

r—-‘—'ﬁ Phé nang bat thwdng & bn

ARDS co 3 loai

1. Bi xep, khong dich phu =
PEEP huy dong dwoc

2. Bi xep, co it dich phu =
PEEP huy dong dwoc

3. Tran ngap dich phu =

— < PEEP khéng huy déng

duwoc




PEEP / ARDS
PEEP cai thién oxy mau do tac dung
mé& (huy ddng) cac phé nang bi xep
gilr cac phé nang & trang thai phong, ngan phé
nang bi xep tr& lai
Hiéu qua
- gidm ndi tat trong phdi (Shunt) va cai thién trao
doi khi

- cai thién co hoc phdi (tdng dd gidan né phdi)

&n dinh cac don vi phdi mat én dinh, gidm tén
thwong phdi do thé may




PEEP / ARDS

Cai PEEP kbéng th!'Ch hop gay xep phdi hoac
cang phong phé nang qua mc = ton thuwong

phdi do thé may

.

\
WVolume

Pressure

Ciang phéng phdi qud muc
Binh thudng
Xep phdi

John J. Marini, Alain Broccard. Basics of mechanical ventilation.
Resident ICU course, 2006. Society of critical care medicine.




THU THUAT MO PHOI
Thu thuat mé phdi (tha thuét tai huy déng phé
nang, recruitment maneuver)

- 1a tha thuat lam gia tang ap lwc xuyén phoi
tam thdi, 3@ m& nhirng phé nang khéng
dwoc thong khi hoac thong khi kem

- 1a tha thuat dé chon mic PEEP thong qua
vong P-V hodc mirc PEEP c6 dd gidn né phdi
tot nhat.

(Ap lwc xuyén phdi = ap lwc phé nang - ap luc
mang phdi)




THU THUAT MO PHOI
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30 40 50
Pressure [emH 0]

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




Ap lvc mé phdi thay dbi tuy theo ton thuwong

Ap lvc mé&

& Inflated Q

Superimposed
Pressure

SmaII Airway
Collapse

10-20 cmH,0O |

I
I
I
20-60 cmH,0 |
I

Alveolar Collaps
(Reabsorptlon)

ConsolidatiorG 00

Gattinoni, Intensive Care Med 2005

I — don vj phdi c6 nguy co b
—— tdn thwong do hién twong
xep — mé& theo chu ky




CACHT IVUCHIENTT MO PHOI

Co nhiéu cach thwc hién tha thuat, cach don
gian:

Mode PCV (A/C théng khi ap lwc)

FiO, 100%

Tan sO thd: 8 — 20 / phut

Thoi gian hit vao 1 — 3 giay

Mcdrc ap lwc P level 15cmH,0

PEEP 25 - 35 cmH,0O

PIP 40 — 50 cmH,0

Thoi gian: 1 — 3 phut

Kacmarek RM, Essensials of MV 2014, 183-184




THU THUAT MO PHOI
Tha thuat mé phdi hiéu qua hon & cac bn
ARDS do nguyé&n nhan ngoai phoi

EXTRAPULMONARY ARDS PULMONARY ARDS

J J

HIGH ABDOMINAL PRESSURE PULMONARY ENDOTHELIUM ALVEOLAR EPITHELIUM

| d !

REDUCED TRANSPULMOMARY INTERSTITIAL EDEMA, ALVEOLAR EDEMA HIGH TRANSPULMONARY PRESSURE
PRESSURE

d { J J

PREVALENCE OF ATELECTASIA FPULMOMNARY CONSOLIDATION

I J

HIGH POTENTIAL OF ALVEOLAR RECRUITMENT LOW POTENTIAL OF ALVEQLAR RECRUITMENT

Figure 1 — Pathophysiology and Response to Alveolar Recruitment Strategies in the Pulmonary and Extrapulmonary Acute Respiratory
Distress Syndrome.




Nghién coru ART

_

JAMA | Original Investigation | CARING FOR THE CRITICALLY ILL PATIENT

Effect of Lung Recruitment and Titrated Positive
End-Expiratory Pressure (PEEP) vs Low PEEP on Mortality
in Patients With Acute Respiratory Distress Syndrome

A Randomized Clinical Trial

Writing Group for the Alveolar Recruitment for Acute Respiratory Distress Syndrome Trial (ART) Investigators

RCT, 120 ICU, 9 qudc gia, 11/2011 - 4/2017; 1010 bn
ARDS trung binh va nang

=501 bn can thiép: chién Iwoc théng khi mé phdi (OLA)

=509 bn trong nhém ching: VT thap (4-8 mL/kg PBW) va
PEEP thap

JAMA. 2017:318(14):1335-1345.



RM dwoc str dung trong nghién clru ART

A/C théng khi ap lwc,
P=15 cmH,0

Tang PEEP 25, 35, 45
cmH,O trong 4 phut,
sau do giam dan PEEP,
chon PEEP c6 dé gian
n& tinh cao nhat.

Sau dé mé& phbi lai va
cai PEEP da chon + 2

cmH,0.
Trial. ARDSnet 2012

- -

70 Lung New
recruitment recruitment

PEEP titration

i i
L1} 1 1

Airway pressure (cmH,0)
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Figure 1: ART strategy: maximum alveolar recruitment maneuver associated with PEEP
titration.

Mentions: Summary of mechanical ventilation procedures in the ART strategy
groupvs. ARDSNet strategy group
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Lung recruitment
and titrated PEEP

Low PEEP

Mortality, %
a
o

Hazard ratio, 1.20 (95% Cl, 1.01-1.42); P=.041

0 4 8 12 16 20 24 28
Days After Randomization

Table 2. Outcomes Among Patients Treated With Lung Recruitment Maneuver With Positive End-Expiratory Pressure (PEEP) vs Low-PEEP Strategy

Lung Recruitment

Maneuver With PEEP
Titration Group Low-PEEP Group Type of Effect Estimate

Qutcome (n = 501) (n = 509) Effect Estimate (95% Cl) PValue
Primary Outcome
Death <28 d, No. of events/total No. (%) 277/50@ 25 1/50@ HR 1.20 (1.01 to 1.42) @
Secondary Outcomes e
Death, No. of events/total No. (%)

In intensive care unit 303/500 (60.6) 284/509 (55.8) RD 48 (-1.5t011.1) 13

In hospital 319/500 (63.8) 301/508 (59.3 RD 4.5 (-1.7 to 10.7) .15

Within 6 mo?® 327/50( 305/50 HR 1.18 (1.01 to 1.38)
Length of stay, d

Intensive care unit, mean (SD) 18.2 (22.4) 19.2 (25.9) MD -1.0 (-4.0 to 2.0) .51

Median (IQR) 12.0 (5.0 to 23.0) 14.0 (7.0 to 23.0)
Hospital, mean (SD) 2555 (5213) 26.2 (31.7) MD -0.7 (-4.6 to 3.3) 74
Median (IQR) 15.0 (5.0 to 32.0) 18.0 (7.0 to 35.0)

No. of ventilator-freed fromd 1 tod 28, 5.3(8.0) 6.4 (8.6) MD -1.1(-2.1 to -0.1)
mean (SD), d

Median (IQR) 0.0 (0.0 to 11.0) 0.0 (0.0 to 14.0)
Pneumothorax requiring drainage <7 d, 16/5 6/5 RD 2.0(0.2 to 3.8)
No./total No. (%)
Barotrauma <7 d, No./total No. (%) 28/5@ 8/50@ RD 4.0 (1.5 to 6.5) .001

JAMA. 2017:318(14):1335-1345.
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Should the ART trial change our practice?

Jesus Villar"*’, Fernando Suirez-Sipmann"*’, Robert M. Kacmarek®’

Is there still a role for alveolar recruitment maneuvers in acute
respiratory distress syndrome?

Richard H. Kallet', Michael S. Lipnick’

Lung Recruitment and Titrated PEEP
in Moderate to Severe ARDS

Is the Door Closing on the Open Lung?
Sarina K. Sahetya, MD; Roy G. Brower, MD

State-of-the-ART Trial: Do
Recruitment Maneuvers &
Higher PEEP Raise Mortality?

Kenny J-E S, Sep 2017, https://pulmccm.org/randomized-controlled-trials
/state-art-trial-recruitment-maneuvers-higher-peep-raise-mortality/
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Should the ART trial change our practice?

Jesus Villar"*?, Fernando Suirez-Sipmann"*’, Robert M. Kacmarek®’

“We believe there is still a strong pathophysiological
rationale for the use of RM and decremental PEEP trial in
moderate to severe ARDS, supporting the principle that
“never give the lung a chance to collapse”. Unfortunately,
the ART study forces us to reassess the use of RMs and
decremental PEEP trials since the results of the ART trial
conflict with previously acquired data. The results of this study
have not dampened our enthusiasm for the OLA but have
identified the need for another RCT that is designed and
Implemented in a manner that will more appropriately test the
ability of the OLA to improve outcome in ARDS”

J Thorac Dis 2017;9(12):4871-4877



TU THE NAM SAP

Cai thién oxy mau # 60% bn ARDS
Co ché cai thién oxy mau
- T6i wu hoa théng khi — twdi mau

(co ché chinh)

- Sy thay dbéi clia phan bd nwdc ngoai phoi

- Su thoat chat tiét tir dwdng hd hap tot hon

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




TU THE NAM SAP

CUOI THi THO RA CUOI THI HIT VAO

NAM NGUA . 2.
vung phoi

phu thudc

Fig. 2.—Effects on lung densities of supine positioning at a) end-expiration and at b) end-inspiration, and prone posmonmg at c¢) end-
expiration and d) end-inspiration. At end-expiration, densities moved from dorsal to ventral regions. At end-inspiration, ventilation
improved in prone compared to supine position.

Pelosi et al, Eur Respir J 2002, 20: 1017-1028



TU THE NAM SAP

Giwong thwong

Giwvong Roto-Prone



TU THE NAM SAP

Céc yéu to duw doan bn ARDS cai thién oxy mau khi
chuyén sang tw thé nam sap gom
- Phu phdi lan toa, xep phé nang & ving phdi phu
thU(l_jC Nakos et al, Am J Respir Crit Care Med 2000, 161(2 Pt 1):360-379
ARDS nguyén nhan ngoai phoi
Lim et al, Intensive Care Med 2001, 27(3):477-486
C6 ap lwe 6 bung tang
Mure et al, Am J Respir Crit Care Med 1998, 157(6 Pt 1):1785-1793
Cé dé dan hoi cha thanh ngwe gidm
Pelosi et al, Am J Respir Crit Care Med 1998, 157(2):387-385




TU THE NAM SAP

e NEW ENGLAND
JOURNAL of MEDICINE

JUNE 6, 2013 VOL. 368 NO. 23

Prone Positioning in Severe Acute| Respiratory Distress
Syndrome

The PROSEVA Study Group
NC RCT, 237 bn nam sap, 229 bn nam nga
Giam tw vong ngay 28
(nam sap 16%, nam ngtra 32,8%, p< 0,001)
Giam tw vong ngay 90
(nam sap 23,6%, nam ngtra 41%, p< 0,001)

Guérin et al, N Engl J Med 2013;368:2159-68.




TU THE NAM SAP

Chong chi dinh:

* sOC .
» chdy mau cap o
» da chan thwong o
» phau thuat bung :
* bong nang .
 moi dat may tao nhip

tim .

e ap lwc ndi so >
30mmHg va ap lwc
twdl mau nao < 60
mmHg

gay nhiéu xwong
bénh cdt sdng

co thali

ghép phdi

dang bi huyét khoi
tinh mach sau

mo khi quan hoac
mo xwong e trong
vong 2 tuan

Guérin et al, N Engl J Med 2013;368:2159-68.



Bién chirng

TU THE NAM SAP

chén ép than kinh

ton thwong do bj ép

(¢ tré tuan hoan tinh mach
sut dng ndi khi quan

han ché hoat ddng clia co hoanh
loét chen ép

di léch catheter

ton thwong véng mac

Guérin et al, N Engl J Med 2013, 368(23):2159-2168




ECMO (oxy hoa mang ngoai co thé)

IIVIC lllustration: Lara Durrant and Peter Kuempel

Oxygenator




PHOI
V-V ECMO
-MauraT™M
-Mau vé TM
ho tro hd
hap (tac
dung nhw
mang trao
doi O, va
CO,)

2 LOAI ECMO CHINH

To patient =

From patisnt
i

F fient
e To patient

ECMO circuitry

0, >
Pump Oxygenator

Heater-cooler

TIM
V-A ECMO
-MauraTM
- Mau vé bM
ho tro’ tuan
hoan (tac
dung nhw
bom day
mau nuodi cac
CO quan)



ECMO (oxy hod mang ngoai co thé)

V-V ECMO:

* mau lay tir TM cha duwéi
qua TM dui

« trao dbi oxy va CO, qua
mang ngoai co’ thé

« sau doé dwoc dwa vé TM
chu trén qua TM canh
trong hoac TM chu duwoi
qua TM dui phia déi bén




ECMO / ARDS

Chi dinh: that bai v&i thé may
PaO,/FiO, <100 mmHg v¢&i FiO, >90% va/hoac
Murray score 3 — 4
(Can nhac: Pa0./FiO, < 150 mmHg vé&i FiO, >90%

va/hoac Murray score 2 — 3)

- Toan hd hap nang du Ppla > 30cmH,0

Chong chi dinh twong doi:

- Tho may = 7 ngay véi FiO, cao, Ppla >30
bn co CCD dung khang dong (dang chay mau, moi
phau thuat, ma&i bi ton thwong ndi so)
Nguyén nhan gay ARDS khdng thé hoi phuc

quidelines 2013



Murray Score

Papworth Hospital NHS

NHS Foundation Trust

Papworth ECMO coordinator: 01480 830541

0 I 2 3 4
PaO2/FiO2 >40 kPa 30-40 kPa 23-30 kPa 13-23 kPa <13 kPa
on 100% O2 300 mmHg  |225-299 mmHg| 175-224 mmHg| 100-174 mmHg| <100 mmHg
CXR quadrants Normal I 2 3 4
(C;IIE_IIEZPO) <5 6-8 9-11 12-14 >15
&ﬁ;:ﬂ;j;‘ge) >80 60-79 40-59 20-39 <19

Piém Murray = tong cla t¥hg dac diém / 4




CAC PIEU TRl HO TRO KHAC

- An than, gidm dau: Fentanyl, diazepam,
propofol...

- (Gian co: norcuron...

+ Dinh dwdng

- Kiém soat dwdng huyét

- Dy phong xuat huyét tiéu hoa
. D phong huyét khéi TM
- Phong ngtra viém phdi thd may




PIEU TRI CAN THIEP QUA TRINH VIEM

Muc dich |la can thiép vao qua trinh viém, cac
ngh|en cru RCT cho dén nay déu cho két

qua am tinh voi:
Corticosteroid (dung sau 2 tuan kh&i phat

ARDS tang ti Ié t&r vong)
Ketoconazole

buprofen

PGE1

L10
Neutrophil elastase inhibitors




6. BIEN CHUNG

Tén thwong phdi do thd may: tran khi trung that,
tran khi mang phoi

Viém phdi thd may: ti 1& cao nhat trong cac nhém
bé&nh can thd may 55%

Suy da co quan

Yéu co

Cac nhiém tring bénh vién khac

Céc bién chirng lién quan dén dung nhiéu KS

Céc bién chirng khac nhuw thuyén tac huyét khoi,
XHTH...




TIEN LUONG

Ti l1é t& vong 26 — 58% T vong som thwdng do bénh
nguyén nhan gay ARDS, t&r vong mudn thuwdng do viém
phdi thd may
Di chirng: giam cham theo thoi gian
R4i loan nhan thirc: 30 — 55% 12 thang sau ARDS,
twong tw cac bn ICU khac

RL tdm than: trdam cam, lo au, stress 40 — 60% 2 nam
sau ARDS.

Gidm kha nang gang strc: 66% 2 ndm sau ARDS
Chirc nang phdi: thdi diém xuat vién gidam kha nang
khuyéch tan 80%, tdc nghé&n dwdng thé 20%, han
ché 20%. Phan I&n bn co két qua phé dung ké binh
thwong sau 6 thang, khd nang khuéch tan binh

thwong sau 5 nam.
UpToDate 2015



7. KET LUAN

Tiéu chuan Berlin 2012 thay thé tiéu chuan AECC
1994 trong chan doan ARDS

Thé may khéng xam lan ap dung cho nhirng
trwong hop nhe

Thé may xam lan véi Vit thap, cai PEEP thich
hop, Ppla = 30cmH,0, chap nhan tang PaCO, dé
bao vé ph0|

Tw thé nam sap hd tro cai thién OXy mau
Tha thuat mé phoi ?
ECMO chi dinh khi that bai v&i thd may

Thwe hién tot cac bién phap diéu tri hd tro dé
giam bién chirng




Xin chan thanh cam on




