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Muc tieu

«Dac diém sinh Iy bénh ARDS do COVID
 Chi dinh thd may (dat ndi khi quan)
« Cai dat may tho

—Cai dat thé tich khi Iwu théng

-Nghiém phap huy ddng phé nang va PEEP



T mot quan séat ban dau ...
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Gattinoni, COVID-19 pneumonia: different respiratory treatments for different phenotypes?, Intensive Care Med 2020 Jun;46(6):1099-1102.



RL trao déi khi va co hoc hd hap trong ARDS-Covid 19

P/F PaC0, (mmHg) VR crs(mL/cmH,0) pp(cmH,0)
Schenck [Ann Am Thorac Soc 103 (82-134) 44 (38-52) VR 1.79 (1.47- 28 (23-38) 14.0 (11.0-17.2)
2020;17(9):1158-1161] 2.27)
Ferrando [Intensive Care Med. 120 (83-177) 45 (37-55) VR 2 (1.49- 35 (27-45) 12 (10-16)
doi:10.1007/s00134-020-06192- 2.63)
2]
Botta [Lancet Respir Med. doi: 158-8(128-6— 435 (37-5-51:0) NA 31-9 (26-:0-39-9) 14-0 (11-2-16-0)
10.1016/S2213- 200-5)

2600(20)30459-8

Covid gay ARDS kha nang:

giam oxy mau, tang than va giam dé dan né hé ho hap

P/F: PaO,/FiO,; VR (ventilator ratio): chi s6 thdng khi; Crs (respiratory system compliance): d& dan nd hé hé hap; DP (driving pressure): ap lwc day



So sanh C-ARDS va classic-ARDS vé co hoc hd hap
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Pé dan n& hd hdp ARDS-Covid > ARDS-classic: khac biét P/F twong quan v&i compliance: co ché’chl’nh gay giam oxy
c6 y nghia thdng ké nhung khong ¢ y nghia lam sang mau trong C-ARDS la giam dién tich phoi dwgc théng khi

Grasselli. Pathophysiology of COVID-19-associated acute respiratory distress syndrome: a multicentre prospective observational study. Lancet Respir Med 2020. doi: 10.1016/ S2213-260
Grieco. Respiratory physiology of COVID-19-induced respiratory failure compared to ARDS of other etiologies. Critical Care (2020) 24:529



Tom tat vé RL trao doéi khi va co’ hoc hd hap trong C-ARDS

» Giam trao ddi khi kha nghiém trong (P/F) thép
D6 dan n& hé hd hap
-Giam nhe hon classic-ARDS
-Khoang giao déng dd dan né hé hé hap khéa nhiéu (36%)

-C6 twong quan v&i P/F (1a co ché quan trong gay gidm oxy mau)

Covid-ARDS gan nhw twong dong ARDS kinh dién ve thay ddi co’ hoc

ho hap varoi loan trao doi khi



Thei diem dat ndi khi quan trong ARDS-Covid

Pat néi khi quan sém Pat néi khi quan mudn
» Uu diém: tranh P-SILI, gidm lay « Ju diém: han ché VAP
nhiém, tranh dat noi khi quan gap . Khuyet didm- suy kiét co ho

(crash intubation) nhiéu bién haAo. nauv co nawna ho hao-
chtng, tranh suy kigt co o hap tuapr; hga?\/ keogdal St]ho’l glaﬁ

« Khuyét diém: tang VILI (cai dat thé may
may thd khoéng thich hop), tang
VAP, tang chi phi

Tobin. Basing respiratory management of COVID-19 on physiological principles. Am J Respir Crit Care Med Vol 201, Iss 11, pp 1319-1320, Jun 1, 2020



Théi diem dat néi khi quan trong classic-ARDS
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| « 351 dat ndi khi quan, trong vong 24 gio du
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Figure 4. Kaplan-Meier curve showing probability of suraval at follow-up.
A, At B0-d and (B). At 2-yr follow-up.

Kangelaris, Matthay. Timing of intubation and clinical outcomes in adults with acute respiratory distress syndrome. Crit Care Med 2016; 44:120-129



Thoi diém dat néi khi quan trong C-ARDS

Early group Late group Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight [V, Random, 95% CI IV, Random, 95% CI
COVID-ICU group 957 2635 244 741 40.4% 1.10 [0.98, 1.24]
Grasselli G 1514 2929 79 164 20.1% 1.07 [0.91, 1.26]
Hernandez-Romieu AC 47 133 16 42 2.6% 0.93 [0.59, 1.45]
Karagiannidis C 696 1318 70 141 17.5% 1.06 [0.89, 1.27)
Lee HY 13 23 7 16 1.2% 1,29 [0.67, 2.50] —
Matta A 54 76 20 a5 5.2% 1.24 [0.90, 1.71] I
Mellado Arigas R a9 312 15 49 2.6% 1.04 [0.66, 1.63] - r
FPandya A 17 ar 20 38 2.5% 0.87 [0.55, 1.39] I
Roed| K 55 128 19 39 3.7% 0.88 [0.60, 1.29] -1
Saida 1B 4 4 3 3 2.4% 1.00 [0.62, 1.60] .
Siempos |l 51 19 5 14 0.6% 0.88 [0.34, 2.32] -
Zuccon W 4 25 12 23 1.2% 0.69 [0.36, 1.33] - 1
Total (95% CI) 7639 1305 100.0% 1.07 [0.99, 1.15] »
Total events 3471 510
Heterogeneity: Tau® = 0.00; Chi¥ = 5.54, df = 11 (P = 0.80); " = 0% Io p olz uls ) 2 5 1{:’

Teslt for overall effect: £ = 1.74 (P = 0.08)

Favours early group  Favours late group

Fig. 2 All-cause mortality of patients with COVID-19 undergoing early versus late intubation. Pooled risk ratio (RR) and 95% confidence intervals (CI)
were calculated using a random effects model

L

Early group Late group Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Hemandsz-Romisu AC 1006 7.898 133 9 614 42 24.5% 1.06 [-1.25, 3.35] -
Karagiannidis © 184 1241 1318 171 127 141 25.0% -2.00 [-4.20, 0.20] -
Lee HY 1267 158 23 28,67 39.02 16 1.4% -16.00 [-36.18, 4.18] -
Matta A 10,41 7.53 76 L 35 20.9% 241 [-0.68, 5.50] ™
Pandya A 585 84 37 103 B7B 38 17.6%  -4.44 [-8.33, -0.55] —u
Siempos Il 15,89 1027 19 1429 7.99 14 10.5% 1.60 [-4.63, 7.83] -
Total (95% Cl) 1606 286 100.0% -0.58 [-3.08, 1.893]

Heterogeneity: Tau® = 5.12; Chi* = 13,57, of = 5 (P = 0.02); I* = 63%
Test for overall effect: £ = 0.46 (P = 0.65)
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Fig. 3 Duration of mechanical ventilation of patients with COVID-19 undergoing early versus late intubation. Mean difference (MD) and 95%

TIenice ILeErValsy Ty Wele CalCUlaled USING a Tandiolm STTells THod el

Phan tich gbp 12 nghién ctru,
8944 ca C-ARDS

Dat ndi khi quan sém (trong
vong 24 nhap ICU): 7639

Dat ndi khi quan mudn (sau nhap
ICU 24 gi©): 1305 (14.5%)
Twrvong vath&igian the may
twong tw gilba dat noi khiquan
s&@m va dat noi khi quan mudn

Papoutsi. Effect of timing of intubation on clinical outcomes of critically ill patients with COVID-19: a systematic review and meta-analysis of non-randomized cohort studies. Crit Care (2021) 25:121



Chi dinh dat NKQ

« Chi dinh tuyét doi:
- Ngwng hd hap-tuan hoan
- Mat kha nang bao vé duwdng thé
» Chi dinh twong doi:
-Gidm oxy méau khdng dap rng diéu tri khac
-Tang cong tho
» Cac yéu to anh hwéng quyét dinh dat NKQ:
- banh gia lam sang
- Quan diém diéu tri
- Co s& vat chat va nhan lwc hién co
- Nguyén vong nguwoi bénh.



Chi dinh dat ndi khi quan

Chi dinh dat NKQ

Tai sao dit NKQ dwoe tien hanh hodc cén nhac?

Ngung hé hép Mit kha nang bao vé Suy hé hap, tan so Giam oxy mau, Sp02 < 93% (khi

tudan hoan dwérng thér thér > 30 lan/phit phéng), Pa0:Fi0; < 300 mmHg

¥

Tinh trang Iam sang dang xdu din hodc
nguy ceor dién tién xau hon?

Ca
L

Thé oxy lvu lrorng cao 2 gidr hodc tho
may khéng xdm lan c6 hiju qua?

m o

Meng, Intubation and Ventilation amid the COVID-19 Outbreak: Wuhan's Experience. Anesthesiology. 2020;132(6):1317-32




Muc tiéu théng khi xam 1an trong Covid-ARDS

-m —

Thong khinhan tao Cai thién trao d6i khi Cai dat Vt PaO2 55-80 mmHg

Tranh VILI, P-SILI Cai dat PEEP Sp02 88-95%
- Théngkhim& phéi pH 7.30-7.45
- Anthan gian co Tang CO2 chap nhén

duoc

Attaway, Severe covid-19 pneumonia: pathogenesis and clinical management, BMJ 2021;372:n436
Marrini, Management of COVID — 19 acute respiratory distress syndrome, JAMA 2020, 323 (22): 2329 - 2330
Meng, Intubation and Ventilation amid the COVID-19 Outbreak: Wuhan's Experience. Anesthesiology. 2020;132(6):1317-32



Khuyén cao vé ARDS do COVID-19

Khuyén céo Khuyén
cao

S dung Vt thap 4-8 mL/kg, gilr Pplat < 30 cmH20 Manh

- ARDSnet sr dung Vt 6 mL/kg, co thé tang dén 8 mL/kg néu c6 nhip th®
don hoac ap lwvc duwdng thd giam dwdi PEEP

S dung chién lwgc PEEP cao doi véi BN ARDS do Yéu

COVID vtra —nang
- Khi PEEP cao (> 10 cmH20) nén theo dbi nguy co chan thwong ap luc
(barotrauma)

O bénh nhan tut oxy khdng dap ng véi thong khixam  Yéu

lan théng thwérng, nén huy déng phé nang
- Khi huy ddng phé nang, khéng nén tang dan PEEP.

Bang
chirng
Trung

binh

Thap

V &

Thap

Alhazzani, Surnviving Sepsis Campaign Guidelines on the Management of Adults With Coronavirus Disease 2019 (COVID-19) in the ICU: First Update, Critical Care Medicine, 2021, 49 (3), 219-234



Thuwec té cai dat may thé

Nghién clru Vt (mL/kg) Nam sap (%)

Schmidt [Intensive Care Med, 6.1 12 70%
doi:10.1007/s00134-020-06294-X] (5.8-6.7) (10-14)

Ferrando [Intensive Care Med. 6.9 12 80 79% 76%
doi:10.1007/s00134-020-06192-2] (6.3—7.8) (11 - 14) (60 —100)

Botta [Lancet Respir Med. doi: 6.3 14 60 1% 25%

10.1016/ S2213-2600(20)30459-8] (57-7.1)  (11-15)  (50-80)

LUNG SAFE [JAMA. 2016:315(8):788- 7.6 8.4 65 20.9% 7.9%
800. doi:10.1001/jama.2016.0291] (7.5-7.7) (8.3-86) (64—65)



Anh hwéng cua VT den két cuc

Lorw tidal wolurne Mo bow tidal volume Risk Ratio Risk Ratio
Study or Subgroup Ewents Total Ewvents Total Weight M-H, Random, 85% Cl  Year M-H, Random, 95% C1 Predictive MEI’Q hs with 95% Cls
Open Lung
Amaio 19598 11 2 7 24 0.0% 0.54 [0.31, 0.91] 1298 e
Willar 2008 17 i) 25 45 10.6% 0.61 [0.38, 0.98] 2006 L — ] RR O 91
Subiotal [96% CI) T8 3] 1806% 0.58 [0u41, 0.8F] il O 73 1 13
Tolal evenls 28 42 ( i S )
Helerogeneity: Tau® = 0.00; Ch¥ = 014, df = 1 [P = 0.71); F = 0% Py * 1
Tast for cverall affect: £ = 3.07 (P = 0.002) = i *
Mo Open Lung E T H
Wu 1298 12 x 15 24 B7% 0.60 [0.35, 1.03] 1998 l‘?_‘ &
Brochard 1998 a7 ] 22 R 11.7% 1.23[0.80, 1.88] 1998 —_— e E ® o T i
Brower 1999 13 28 12 28 B.3% 1.08 [0.62, 1.91] 1999 & RR O 56 -
East 15999 36 103 a2 a7 13.0% 1.06 [0.72, 1.66] 1998 —_— g 4 * i
ARDSNet 2000 13 a7 174 426 21.4% 0.76 [0.E3, 0.81] 2000 —_— (0,40—0 : 79) i
O 2003 15 i) 27 EO 0.3% 0.56 [0.53, 0.93] 2003 Ol L
Sun 2009 16 43 14 42 B.0% 1.2 [0E3, 1.89] 2009
Subtotal [98% CI) 748 Tz B0.4% 0.57 [0.T0, 1.08] -
Tolal evenls 282 08
Helerogeneity: Tau” = 0.04; Chi® = 11.12, & = & [P = 0.08); [~ = 6% — -
Tast for cverall affect: £ = 1.26 (P = 0.21) T T T T T T T T T T T T
40 &0 &0 100 120 140 160 180 200 220 240 260 280
Total [95% CI) az8 Bol  160L0% 0.50 [0S, 0.98] e PaO2FIO2 at dayDd
Tolal evenls 280 38
Helerogeneity: Tau® = 0.04; Chi® = 14.50, df = 8 (P = 0.08); I = 48% T T Tradiional tidal walume . Lo fidal volme
Taxi far oweral affect: T = 2,18 (P = 0.03) 0z 05 1
Test for subgroup differences: Chi® = 382, df = 1 [P = 0.05); F = T3.8% Favons low tidal walume Farvars trad

Chién lwoc théng khi Vt thap cha yéu c6 lgi trén nhém ARDS nhe - trung binh

Walkey, Low Tidal Volume versus Non— Volume-Limited Strategies for Patients with Acute Respiratory Distress Syndrome A Systematic Review and Meta-Analysis, Ann Am Thorac Soc 2017, Vol 14, S271-S 279
Shen, Interaction between low tidal volume ventilation strategy and sewverity of acute respiratory distress syndrome: a retros pective cohort study, Critical Care (2019) 23:254



Vt c6 that sw anh hwéng dén ket cuc ?

More Protected Less Protected ’Q
Overall Population Subpopulation Subpopulation p Value E
o
Arterial blood gases :' _
=p 100 2 <
Pag,:Fip,, mm Hg 134 + 38 149 + 34 102 + 24 0.009 g R==0.795
o P =0.001
Ventilatory variables b
Tidal volume, mi/kg predicted i 80 +
body weight 6.0+ 03 6.0+ 03 6.0+ 03 NS RS
Plateau pressure, cm H,O 26.6 = 1.8 255+ 0.5 289 =09 0.006 ?‘.. Eﬂ
Static compliance, ml/cm H,0 26.5+ 5.9 26.2 * 6.1 264 * 6.3 é_‘ 2 60 -
Respiratory rate, breaths/min 25+5 22+ 4 30 £ 4 0.008 § _;
Minute ventilation, L/min 10.5 = 2.8 9.2 + 2.1 12.7 + 2.7 0.001 g“ %
Fio, 0.64 = 0.16 0.56 = 0.11 0.80 = 0.11 0.0008 25 40
PEEP, cm H,O 10.4 = 2.8 9.3 +23 126 = 2.5 0.005 =] ;
Intrinsic PEEP,* cm H;O 3.7+ 23 39 +23 3.5+ 2.0 NS '§ g
= =
Percent total lung volume c:,: 20
MNonaerated (between +100 and =100 HU) 17.7 = 8.6 16.1 = 7.7 271 =143 0.002 '%
Poorly aerated (between -101 and -500 HU) 206 = 7.6 12.7 + 6.1 10.5 =49 NS ‘g 0 , . . ,
Norm._ally aerated (between -501 and -900 HU) 50.9 + 10.2 68.2 +11.3 39.1 =198 0.003 — 24 25 'EE} 27 28 29 30
Hyperinflated (between -901 and -1,000 HU) 10.8 = 10.6 3.0+ 22 23.3 =101 0.01 =
:‘; PIILA'I‘ (CmHED)

- 2 nhém bao vé phdi nhiéu (20 BN) va it (10 BN) dwoc théng khi Vt 6 mL/kg

- KQ: nhém dwoc bao vé phdi nhieu hon cé Pplat cao hon (p = 0.006), thé tich phdi & khi cao hon (p =
0.01), ndng dd cytokine cao hon (p < 0. 05).

- BN ARDS ARDS cang nang/ xep phéi nhiéu c6 nguy co VILI cao hon du dat VT thap

- Gi®i han Pplat dé bao vé phbi

Terragni, Tidal Hyperinflation during Low Tidal VolumeVentilation in Acute Respiratory Distress SyndromeAm J Respir Crit Care Med, 2007 Jan 15;175(2):160-6



Anh hwéng cua elastance |én hiéu qua cta Vi

":':' = |Lower Tidal Volums
NC héi ctru, 1096 bénh nhan, Vt thap vs Vt — Higher Tial Voume
cao (6.4 vs 11.5 mL/kg) o
Ers = DP/ Vt

Loi ich cha Vt thap Ién ti 1& sdng con thay dbi

theo Ers 93% vé&i OR méi 0.8 cmH20/[ml/kg]

(0.63 — 1.02)

> théng khi bao vé phdi nén dat muc tiéu
theo DP hon la Vt

Postarior probability of death
=
&=

=
[
Pe

Ers = DP/ Vt

0.00

1 2 3 4 5 &
Momalized elastance fem HzOAmLkg))

Goligher, Effect of Lowering Vt on Mortality in Acute Respiratory Distress Syndrome Varies with Respiratory System Elastance,Am J Respir Crit Care Med Vol 203, Iss 11, pp 1378-1385



Khai niém phoi “baby” trong ARDS

Anatomical babylung Functionalbaby lung Shrinking babylung

« \Ung phdi xep chl yéu & ving phu thuéc trong lwc
« DO bién dang nhu md phdi phu thudc thé tich viing phdi con dwoc théng khi

Gattinoni, The lung concept and the COVID-19 era, Intensive Care Med (2020) 46:1438-1440



Stress, strain va VILI

- Lwc nen (STRESS): ap suat phat sinh
bén trong phe nang gay ra lwc_n¢ phdi,
twong &rng voi ap suat xuyén phdi (Ptp)

- Stress = Ptp = Paw - Ppl

- Bién dang (STRAIN) cua nhu mo phdi: 1a
ti 1& thay déi thé tich phdi khi n& ra so voi
khi nghi trong chu ky hé hap.

- Total strain = (Vt + PEEP)/ FRC

- Strain = Stress x k

- Theo doi Ptp dé danh gia tac dong
cua théng khi vao phdi

PE RIFHE AL PERPHERAL



Yéu to thwe sw lién quan den két cuc?

D6 dan nd phdi (C)
D6 dan hoi phéi (E,)

P/F

Thé tich phéi
cudi kithdra
(EELV)

Vt

\ Murc do nang
ARDS

Cai dat PEEP

Murc do nang
nguyén nhan

/

Tl vong

Huy dong phé nang




Tang khoang chét do Vit

« Chi s6 théng khi (VR)

__ VE do duoc
VE du doan

PaCO2 doduvoc _ VCO2

X — = X
PaCO2 dv doan 1-VD/VT

VE dy doan = CN du doan x 100 mL/phut
PaCO2 dy doan & 37.5 mmHg (5kPa)

- Chi s0 thdng khi c6 twong quan v&i khoang
ché sinh ly, phan anh hiéu qua théng khi

Sinha 2019, Am J Respir Crit Care Med, 199(3):333-341
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Chi so théng khi trong ARDS do COVID

Variables Low V7 (Initial 4 Patients) Intermediate V1 (Initial 4 Patients) P Value Intermediate Vv (8 Patients)
VT, mli/kg PBW 7.0+086 7.7+0.8 0.022 75+06
Paco, mm Hg 57.7+5.2 441+ 3.6 0.003 41.8 + 3.7
Pag, /Fip, ratio 207 = 61 241+ 38 0.402 230 + 49
RR, beats/min 215+20 21.0+1.4 0.182 201 1.5
VE, L/'min 91+1.0 98+1.0 0.020 93+1.0
Ventilation ratio 21+03 1.7+0.2 0.018 1.6 0.2
Pplat, cm H.0 23.3+22 23.3+3.1 =0.999 23.6 2.7
PEEP, cm H20 11.0+1.2 10,014 0.250 96+1.2
AP, em H20 123 +1.7 135+27 0.080 141 +25
Cst, ml/em H20 35,7 +5.8 361+7.9 0.595 339+76
EELV, ml —_ 2,559 + 61 —_ 2,285 + 355

8 BN C-ARDS: P/F 102.0 £ 29.7, SOFA 9.1 + 2.7
* VT thap ban dau: PaCO2 cao, VR cao
e Sau tang VT: PaCO2 giam, VR giam, P/F tang, Pplat tang it

Liu, Am J Respir Crit Care Med 2020, 201(10): 1297-12909.



Co s& str dung PEEP va huy déng phé nang

« Chién lwoc théng khi mé phoi bao gom:
-Thu thuat huy déng phé nang dé mé phdi xep
-S& dung PEEP t6i wu dé gitr phdi mé, tranh xep trd lai

ARDSNet OLC Responder OLC Non-Responder

AL A L 5 Y

van der Zee 2020, Critical Care (2019) 23:73




Khuyén céo str dung PEEP/RM trén bénh nhan ARDS

ATS/ESICM/SCCM clinical
practice guideline [Am J Respir
Crit Care Med 2017;195:1253]

Societe de Reanimation de
Langue Francaise [Ann
Intensive Care 2019;9:69]

Surviving Sepsis Campaign:
Guidelines on the Management
of Critically Ill Adults with
Coronavirus Disease 2019
(COVID-19) [Intensive Care
Med (2020) 46:854—-887]

PEEP cao: ARDS vira — nang

RM: nén thyc hién trong ARDS

PEEP cao trén ARDS trung binh
— nang, ca nhan hoa PEEP dé
khong anh hwéng xau dén do
dan né phdi va huyét dong
Khéng nén huy déng phé nang
thwong quy

PEEP cao: ARDS trung binh —
nang

RM khi giam oxy mau khéng dap
wng cac bién phap khac

Khuyén céo co diéu kién, mdc tin
cay trung binh
Khuyén céo co6 diéu kién, mirc tin
cay trung binh

Grade 2+, dong thuan cao

Grade 2-, dong thuan cao

Khuyén céo yéu, bang ching
thap
Khuyén céo yéu, bang chirng
thap



Tai sao PEEP/ RM khdng cai th

A

én tw vong

LRM Mo LRM Risk Ratia Risk Ratio a
Sty or Subgroup Events  Total Events  Total WWeight M=l Ramdom, #5% C1 M-H, Ramdom, 95% C1
Amao 1998 11 x 17 b % 054 {031, 0.91]
Wang 3007 3 14 7 14 22% 086 039, 1.91] =
Mende 2008 145 475 178 IR I emg 0ET 073, 1.04] =
Hiuh 2R 14 ] 13 7 45% 097 054, 1 4%] - 1
Xi J0 14 55 b | 55 1% LGT 040, 1.01] 7
Hind gwom 20011 3 1] 2 L] 6% 150 032, 7.14]
Lin 3001 14 ] 17 ] 19% 0LEY 046, 1 4%] I
Kacmarek 316 2 k] 7 Tl 5% 0EY 051, 1.34] B
Chumg 2017 4 12 [ 1z 15% L&T 025, 1 .7%] - 1
Yo 3017 a 1 1] 1E 8% 086 041, 1.84]
ART 2017 7T sl IS SsM 3LI% 102 100, 1 26] il
Kumg X119 17 1] 18 1] 43% 0 054, 1.65] - 1
Hind gwom 2009 14 57 15 S 15% 092 049, 1.72] —_—
Corsdandin 2019 X & 49 I 6T 10 [, 159) -r
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T vong chung

>

M& phdi gitp cai thién oxy héa mau (RR 0.69,
0.56 — 0.84) nhwng gay bat loi vé mat huyét
dong (RR 1.19, 1.06- 1.33)

Pensier, Intensive Care Med 2019, 45(12):1691-1702
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0 i o W
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Kacmarek 216 s a9 20101 T.6% 1.23 [0.82 1.85] T
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Test for overall effect: £= 304 (F=10.002)

Favours LEM Favours Mo LEM

Bét loi huyét dong




Tai sao PEEP/RM khong cai thién twr vong

g *Nhin lai nghién ctru ART
s | « Chia 3 nhom:
321 . ~Cluster 1: ARDS do phdi + van mach
2 ® i —Cluster 2: ARDS khdng van mach
N N .- | . { . ~Cluster 3: ARDS ngoai phdi + van mach
o » Ti 1& t&r vong giam khi c6 DP nén cao
g va P/F nén thap
oC 04
Clus'ter 1 Gluslter 2 Glus'!er 3 Duérall

RM c6 legitrén b&énh nhan ARDS cang néng, c6 kha nang huy déng phé nang cao. ]
RM cai thién tor vong khico cai thién oxy héa mau ma khéng lam anh hwong xau den huyet déng.

Zampieri, British Journal of Anaesthesia, 123 (1): 88-95, 2019



Chi so huy déng phé nang

g 1
2 o0
™
—_ -1 3. Record expired Vt
) | . | . 1 L
ey 40 F .
E 30 M h f\L 4. Record Pplat ]
20 ]
E 10 \APEEP =10 fl‘L J"( .
o. 0 "I ReduceRR Z:REdulcePEEP - | . -
R _ Crec
— ratio = .
. C rec C I Crs at PEEP,,, or above AOP
Rlratio =———=-—
C baby B AVrec
Crec =

PEEP,,, —PEEP,,,’

Phuwong phap do 1 lan thé so sanh v&i dwérng cong P-V
bias: -21 mL (-119 mL- 76 mL)

Lu Chen, Potential for Lung Recruitment Estimated by the Recruitment-to-Infl ation Ratio in Acute Respiratory Distress Syndrome, Am J Respir Crit Care Med 2020, 201 (2), 1253-1263



Table 2. Response to Postive End-Expiratory Pressure in High Recruiters (Recruitment-to-Inflation Ratio = 0.5) and Low Recruiters
(Recruitment-to-Inflation Ratio < 0.5)

High Recruiters (n=21%) Low Recruiters (n =207)

High PEEP Low PEEP P Value High PEEP Low PEEP P Value
PEEP, cm H50O 16 = 1 6+ 1 — 16 = 1 6+1 —
G =)
po, at fixed Fip, % 95+ 2 93+ 4 0.002 96 = 3 95+4 0.340
Fio, where ABG was measured 0.69 = 0.21 0.73 =0.21 0.115 0.56 = 0.10 0.56 =0.10 0.330
Pag./Fio., mm H 132 += 52 111 + 51 0.004 181 £ 62 178 = 60 0.853
p,alviVT, % 33 =10 30 = 11 0.109 219 21+9 0.616
Mechanics
Absolute EELV, ml 1,765 = 556 1,103 = 416 <0.001 1,922 £ 773 1,341 £ 593 <0.001
PL,end-exp, cm H,O 0+3 —-7*3 <0.001 0+3 -7 +4 <0.001
Elastance-derived Pi,plat, cm H;O 24 + 4 15+3 <0.001 20+ 2 12+3 <0.001
Tidal Crs, ml/cm H20 29+8 358 <0.001 32+9 39 £13 <0.001
Tidal C., ml/cm H-0O 38 =14 46 =13 <0.001 49 +14 62 =18 0.006
Tidal Cew, ml/ecm H;O 139 =60 151 =52 0.342 126 = 62 154 * 84 0.080

Hemodynamics

88 + 21

0.693

87 +18

84 =18

0.882

| 88 + 21
SBP, mm Hg 123 =24 123+ 14 0.178 118 £ 24 124 + 22 0.008
DBP, mm Hg 60 = 11 61+ 11 0.762 60 = 10 61 +8 0.492

« Nhom high-recruiters (RI> 0.5): trao ddi khi cai thién, huyét ap khong doi
« Nhom low-recruiters (RI < 0.5): trao doi khi khéng cai thién, huyét ap tut

Lu Chen, Potential for Lung Recruitment Estimated by the Recruitment-to-Infl ation Ratio in Acute Respiratory Distress Syndrome, Am J Respir Crit Care Med 2020, 201 (2), 1253-1263



Video minh hoa




Video minh hoa

Note: High PEEP needs to be higher than AOP.

High PEEP Set Tidal Volume (VT) VT exhaled @ high PEEP
15 360 335
cm H20 ml ml
Low PEEP VT exhaled from high to low PEEP Plateau Pressure (at low PEEF)
5 1101 13
cm H20 ml cm H20

Calculate

0.52

Recruitment to Inflation Ratio

The value below is the ratio between the compliance of the recruited lung to that of the respiratory system.
Values == 0.5 suggest more potential for lung recruitment with respect to lung inflation.

https://crec.coemv.ca/



Rl & bénh nhan ARDS — COVID 19

125

1.00 +

0.75

0.50 —

025 4

Recruitment-to-Inflation Ratio

0.00 4

Wuhan, 02/2020

Proned Not proned
Patient # Patient #
-6 97 B -9-9 10 @11 912 -1 92 3 o4 5
1.25
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]
€ 1.00
3
g 075
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3
L 050 4————p——————— e
g S Ay
5 025 A— 4
C
0.00
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Observation Day Observation Day

12 bénh nhan ARDS do SAR-CoV-2, 5 ngay NIV: Crs 20 £ 8, P/F 128 + 53, DP 22 cmH20, RI 0.21 £+ 0.14 (83%)

Recruitable: P/F 120 + 61 - 182 + 140

Pan. Am J Respir Crit Care Med. 2020 Mar 23. doi: 10.1164/rccm.202003-0527LE



Rl & bénh nhan ARDS - COVID 19

S e 1 26 bénh nhan ARDS do Covid vira-nang,
do Rl vao N1 va N5 sau th& may bang
nghiém phap single-breath

1%/ 1’”’/ - RI0.55 (0.47-0.77)
o % - 16/25 (64%) high-rectuiter (RI 0.7)
——

Pa0,/Fi0, (mmHg)

- PEEP cao (15 cmH,0) cai thién P/F &
nhom high-recruiter

100

o2 o oF £
o & & &
) = e
& ry & &
2 ,.fp 2 .Q-"C-
Highly recruitable Poorly recruitable

Beloncle, Recruitability and efect of PEEP in SARS-Cov-2-associated acute respiratory distress syndrome, Ann. Intensive Care (2020) 10:55



Dién tién cta RI trong ARDS-Covid 19

banh gia lal Rl vao ngay thr 5:
« 10/16 high-recruiter: 7 high-recruiter
* 5/9 low-recruiter: 4 high-recruiter
Q
E 10 doverrnraneas
&
ﬁ*ﬁh ﬁ'ﬁ‘g ﬁ"ﬂh ﬁ#a
Highly recruitable Poorly recruitable

Beloncle, Recruitability and efect of PEEP in SARS-Cov-2-associated acute respiratory distress syndrome, Ann. Intensive Care (2020) 10:55



Twong quan gitra Rl va APaCoO,

2019

 Rome, ltaly, 03/2020, 30 BN
« 22/30 (73%) high-recruiter,

o oA é
(o Y .
sa 0. 8 o mean RI 0.73 [0.43-1.04]
£ 2 e « Twong quan gitra Rl va
> 9 APaCO2 geoiy dung PEEP cao
23 trén low-recruiter lam tang &
..E P khi phé nang va tadng khoang
- ° r=-0.46 chét
: §=0.010
=20 ' 1 1 1
0 1 2 3

Recruitment-to=-inflation ratio

Grieco, Chen, Brochard. Respiratory physiology of COVID-19-induced respiratory failure compared to ARDS of other etiologies. Critical Care (2020) 24:529



M6t van dé khac. ...

10 BN C-ARDS, theo do0i huy dong
phé nang bang EIT

-RI 0.79 (0.53-1.08)

« PEEP cao: kha nang huy dong phoi
theo EIT theo Rl 0.79 (0.53 — 1.08)

« Bat twong hop V/IQ 34% (32—45%)
VR 2.3 (1.6-3.9)

> Anh hwo’ng cUa tuan hoan phdi va “
vai tro cda vi huyét khoi

Mauri, Potential for Lung Recruitment and Ventilation-Perfusion Mismatch in Patients With the Acute Respiratory Distress Syndrome From Coronavirus Disease 2019, DOI:
10.1097/CCM.0000000000004386



Tom tat

Muc tiéu:

Pa0O2 55-80 mmHg
Sp0O2 88-95%

pH 7.30-7.45

Tang CO2 chap nhan dwoc

Rl >0.5

*

Tang FjOZ
M¢& phoi

ARDS vira — nang

l

Thong khi bao vé phdi Vt 4-8 mL/kg

l

Khong dat muc tiéu

Tac nghén mach
mau phoi

ECCO2ZR

Tang Vt

|

DP <14 cmH20
Pplat < 30 cmH20
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