Severe COVID-19
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Key Findings From the Chinese CDC Report

Spectrum of disease (N = 44 415)
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Mortality

Case-fatality rate

* 14.8% in patients aged 80 years (208 of Age 70.80 - b 96%
1408)

® 2.3% (1023 of 44 672 confirmed cases)

¢ 8.0% in patients aged 70-79 years (312
of 3918)

Age>80 - 14.77%

Total I 2.29%

® 49.0% in critical cases (1023 of 2087)
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Key laboratory parameters for the outcomes of
patients with confirmed COVID-19
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Key laboratory parameters for the outcomes of
patients with confirmed COVID-19
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2. 2EE®RBEIY (HFNC) LA/ A (NIV)
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Pa0,/FiO, {200 mmHg )i 4 FHFNCE NIV
(1) & #HFNCENIVIE Y
® HFNC#] % A i 3% 7 % & 40~60L/min, & & Sp0, % & FiO,

® 144 NIV 1k & ¥ 1% & 5~8cmH,0, & & ¥ i% & 5~20cmH,0
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HFNC

Airvo MR IBTTIY

® High concentration oxygen: 21~100%

® High flow: ~60L/min (decrease dead

space)
® Heated and humidified air (100% RH)

® CPAP effect: low levels of PEEP

@ £ KRR T KE B New Engl J Med 2015,372;2225 A HE MF EL
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HFNC: Physiology-CPAP for high flow

High flow nasal oxygen generates positive airway
pressure in adult volunteers

Nicole Groves Bachelor of Nursing, Post-Graduate Diploma in Advanced
Clinical Nursing (Critical Care)”,
Antony Tobin FRACP FJFICM
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HFNC: Physiology-CPAP for high flow

CPAP level by HFNC

0.5~1 cmH20 / each 10 L/min
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Physiology: NIV vs IMV
Key issues: Interface
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2. 2EE®RBEIY (HFNC) LA/ A (NIV)
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Awake prone position: Early intervention for
patients with critical condition

Critical care management

\ 4 v ¥
NIV or HENC Restnctl_ve flmd AV\{ake prone position
resuscitation (With alveolar collapse)
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Sun et al. Ann. Intensive Care (2020) 10:33 https://doi.org/10.1186/s13613-020-00650-2
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RESEARCH LETTER

Respiratory Parameters in Patients With COVID-19
After Using Noninvasive Ventilation in the Prone
Position Outside the Intensive Care Unit

E Spo, trend Pa0,:F10, trend Respiratory rate trend
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The graphs represent trends of respiratory parameters in the individual patient at the 3 time points. Before pronation: immediately
before initiating NIV while the patient was still in the supine position.

During pronation: after 1 hour of receiving NIV treatment while the patient was in the prone position. After pronation: 1 hour after NIV
treatment stopped when the patient was in the supine position.

T » - JAMA, Published Online: May 15, 2020. doi:10.1001/jama.2020.7861
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Timing: HFNC TO Intubation/MV

Byung Ju Kang Failure of high-flow nasal cannula therapy may
Chae-Man Lim delay intubation and increase mortality
Jin Won Huh

Seunghee Baek

Classified according to whether intubation started early (within 48 h) or late (at least 48
h) after commencing HFNC

Ventilator 299
weaning 55%

Extubation 16% [ LATE-Intubation
success 38% M EARIY-Intubation

. 67%
e 35%
0% 20% 40% 60% 80%
'@ R K FHE T XE BT Intensive Care Med 2015, DOI 10.1007/s00134-015-3603-5/2 1 % 4T 24



Timing: NIV to intubation/IMV

* Multicenter, randomized trial

e n-=221from 37 centersin 8
countries

* ARF after extubation (MV >48h)

* ARF criteria: presence of two or
more of the following

Respiratory acidosis (pH < 7.35
with PaC02>45 mm Hg)

Clinical signs of respiratory-
muscle fatigue

RR> 25 /min for two consecutive
hours

Hypoxemia: Sa02 <90% /Pa02
<80 with Fi02>50%

50%

40% +

30% +

20% +

10% —+

0% -

H NIV group H Standard group

38%

25%

Mortality for all P=0.048 Mortality for reintubation P=0.02

@) rmxemas xER

N3 _-/ ZHONGDA HOSPITAL SOUTHEAST UNIVERSITY

N EnglJ Med 2004;350:2452-60 4w #4 M4+ 2%



Timing: NIV to intubation/IMV

15
B Time to re-intubation
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HFNC OR NIV vs IMV for outcome in
critically ill patients with COVID-19

51 1CUs Mortality

N=829

IMV 60%

NIV or HFNC

54%

Non-NIV/HFNC or IMV - 9%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90%

From January one to February 29, 2020
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® PaO,/FiO, <150 mmHg, R #RAEHE, LALLMV

o EATEREHAFTRKEM A EFKAMENIERZITHR, T
i ¥ 453 PaO,/FiO, & & kAT 1E A AE e AR A LK R A W 38 4E
T R 46 R B W KA I Fn 28 8 3 e 15 UL 52 B AT R4S

o HRERHE, HRATHE, WRANAETHRERX
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Aerosol Generating Procedures and Risk of Transmission

RR of SARS transmission

HFNC B 0.4
HFO [ 0.7
Chest physiotherapy |l 0.8
Manual ventilation || NN 1.3
Bronchoscopy |GG 1.9
Suction after ETT || 1.3
Suction before ETT _ 3.5
N [, s
Tracheotomy |, - >
Manipulation of oxygen... _ 4.6
Tracheal intubation |, 5.

0 1 2 3 4 5 6 7

Tran K, Cimon K, Severn M, Pessoa-Silva CL, Conly J (2012) Aerosol Generating Procedures and Risk of Transmission of Acute Respiratory Infections to

}'E li'] kgj_l» ]zﬁ- /.3—21 cl:v }—-\ L?,g_ }% Healthcare Workers: A Systematic Review. PLoS ONE 7(4): €35797. doi:10.1371/journal.pone.0035797 /g_ fé ﬁ.,g— é{ﬁ‘ i _g
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LAFHEENWIEFTEENAEN THMEE. FEUTHIE, NMER
HwE, ERAWUIREA.

(1) "REEMERRALE % LHEHFNCENIVIET i, KA MmE
L HE (Sp0,593% ) , BHPHRMEA(RR23I5K/4). BAE LK
(>9~10ml/kg IBW ) B KA % &% &
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Inspiratory effort: driving
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Inspiratory effort: Vt>9~10ml/kg IBW

mindray
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(1) NHAREES

® 7 A4k H A & 6ml/kg IBW

® MHEIKE (FHM) =50+0.91[% 5 (cm)-152.4] kg, HEHEAKE (L) = 455
+0.91 [# & (cm)-152.4] kg

® -7 & & 483t 30cmH, 0k IR ) & 4 it 15cmH,0, i # — # (L # A&, LB

P AR K i 454 B KU
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Low VT: Lung protective ventilation in ARDS

1| * 6ml/kg IBW ]

2 | * Upper limit goal for Pplat 30 cm H,0 ]

0% P=0.007

39.8

40% -

31

30% -

20% -

Hospital mortality (%)

[N

o

X
|

0% -

Low tidal volume (6mi/kg)  High tidal volume (12ml/kg)

@ RaAsmATRER NEJM 2000,342:1302 Atk T RIT 2L



IBW base Vt setting

® PBW is not the real weight
— males = 50+0.91[height (cm)-152.4] kg

— females = 45.5+0.91[height (cm)-152.4] kg

Atk ¥ T 2L



Pplat based Vt setting
Pplat <30 cmH,0O

ARDSnet

NIH NHLBI ARDS Clinical Trials Network

Mechanical Ventilation Protocol Summary
www.hedwig.mgh.harvard.edu

INCLUSION CRITERIA Acute onset of:

1. PaO,/FiO, < 300 (corrected for altitude)

2. Bilateral (patchy, diffuse or homogeneous) infiltrates consistent with
pulmonary edema

3. No clinical evidence of left atrial hypertension.

PART I: VENTILATOR SETUP AND ADJUSTMENT

1. Calculate Ideal body weight (IBW)

Male= 50 + 2.3 [height (inches) - 60]

Female= 45.5 + 2.3 [height (inches) - 60]

Select Assist Control Mode

Set initial TV to 8 mi/kg IBW

Reduce TV by 1 ml/kg at intervals < 2 hours until TV= 6 ml/kg IBW.
Set initial rate to approximate baseline VE (not > 35 bpm).

Adjust TV and RR to achieve pH and plateau pressure goals below.
Set inspiratory flow rate above patient demand (usually >80L/min)

N I 010D

OXYGENATION GOAL: PaO, 55-80 mmHg or SpO, 88-95%
Use incremental FiO2/PEEP combinations below to achieve goal.

FIO, 03 04 0.4 0.5 0.5 06 0.7 0.7
PEEP 5 5 8 8 10 35 =-10 12

FIO, 0.7- 08 0.9 0.9 0.9 1018 1.0
PEEP 14 14 14 16 18 20 22 24

PLATEAU PRESSURE GOAL: <30 CM H,0
Check Pplat (0.5 second inspiratory pause), SpO,, Total RR, TV, and pH
(if available) at least g4h and after each change in PEEP or TV.

If Pplat > 30 cm H,0: decrease TV by 1 mi/kg steps (minimum = 4
ml/kg).

If Pplat < 25 cm H,0: TV < 6 ml/kg, increase TV by 1 ml/kg until Pplat
> 25 cm H,0 or TV = 6 ml/kg.

If Pplat < 20 and breath stacking occurs: may increase TV in 1 ml/kg
increments (maximum = 8 mi/kq).

Acndosus Management (pH < 7.30)

If pH 7.15-7.30: increase RR until pH > 7.30 or PaCO, < 25
(Maximum RR =35).
If RR = 35 and PaCO, < 25, may give NaHCO,.

If pH < 7.15: increase RR to 35.
If pH remains < 7.15 and NaHCO, considered or infused, TV may
be increased in 1 ml/kg steps until pH > 7.15 (Pplat target may be
exceeded).

Alkalosis Management: (pH > 7.45): Decrease vent rate if possible.
I:E RATIO GOAL: 1:1.0 - 1:3 Adjust flow rate to achieve goal.
If FiO, = 1.0 and PEEP = 24 cm H,0O, may adjust I:E to 1:1.

(COMPLETE PROTOCOL ONLINE: www.hedwig.mgh.harvard.edu)

*\#@k%m&,‘#k@r

ZHONGDA HOSPITAL SOUTHEAST UNIVERSITY
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Driving presure based Vt setting

2.5
¥ P<0.001 R
ﬁ E_ 2.0+ ..r’
=0 *
-ﬁ T e o
— -
22 15- E .
:: 1
-E Tl:a -
£ 2 LO-------1 ‘@ == AP = VT/CRs<15
= n
= 0 Er =
0.5-
b :
ﬂ-ﬂ( | | ] | | | |
5 10 15 20 25 30 35
Median V;
(10th-90th percentile) — AP (cm of water)
mg/kg of predicted
oty 605575

e ————————————_________
Amato etal, N Engl J Med 2015;372:747-55. DOI: 10.1056/NEJMsa1410639
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(2) PEEPL B
® X EPEEPH, FTHEHFE&EM (&) W )x
® % PEFiO,-PEEP X il % ( ARDSnetty{kPEEP¥ & 7% ) % = WWPEEPH, 1f7F

T EA I E IR, TR RS ok B WAL % i A PEEP
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PEEP titration: Different methods

B Oxygenation PEEP
EJ Compliance PEEP

60—

. oot E] ARDSnhet PEEP

. <0.07

- ‘?_ - p=0.04

] ——-

] =0.03
40—_ F.'— -
20+
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oN o SN &
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(3) A K
® X THEEARDSEH, HAWMNMAAFO,HT0.50, ¥WXAMNEKIEN.
® MR E KSR, HKERERE LML KT *.
o MBI AEH M A AKMRE, NE % EHNPEEPRHAEL.
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(4) fiEMriE A
® Y TERARDSEFRAMEMBAMASNEKRE
® HYFMLHREMLBES (FHI16 ML L)

® i T AR R R R R EM AR A K
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(5) 4L 4 f A AL AR
NTHEZARDSEH, ERSEMERGLM L, WREFHIAFSAHA

AR S GRS E (>15cmH,0) 2B F LA
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(6) HRINMEAHSH
R e EALEKE (Pa0,/FiO, 4 A T200mmHg ) , EwEERE. 1EIHE

s W F 8 JE o T AE LR T

(DR SN Ak #A M 3L
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3REEHE

® fniEA A, BURFEF B AE, AREOEHTE RS LRIER
(&3

o EYMEAEMATK, LERAEREIK; MMATAEEFIET, Wik
B BB RS . RLTSF

® EAGKME NFRENELT, REFRE AKX EzE 2, RHAKBKTN

B A
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KAMNEA S (ECMO) 1E RSN (ECLS) B —FfFE

® FHNARHE MR (AEMARMATIOHE) F g ARK 5 2485, &

BREAE (NTH) BAAARKHZEBREAASLEREN, AR

HABR . i

7 ALIRIT R fe B AL A R R = R B B R IR Y F B
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1. ECMO 2 3 Bl

AL HME AT (FiO,20.8, BAE N6 mikgE &K E, PEEP25 cmH,0,
HEZESIE) , EFRFEBIAFEMLEARRAE, FHEUTZ—, NAFEFHEF
fl 5L ECMO:

(1) PaO,/FiO, <50 mmHg#E it 3h;

(2) PaO,/FiO, < 80 mmHg# it 6h;

(3) i fkmpH<7.25 EPaCO,>60 mmHg#& it6h, ERR>35XK/%;

(4) RR>35K/740t, 3hfkipH<7.2E-F & E>30 cmH,0% Mz & > 15cmH,0;

(5) &30 AR B0 B B

@) xmxgmaTxER Ak 4 R 22
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® [ HECMOHME, HARSUEMBEREH, NAFEHECMOETY. HLikis

NN, SEEEFETR.
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Delayed Initiation of ECMO is Associated with Poor
Prognosis in Severe COVID-19 Patients

>
o

—_

o

o
1

Y
(=
o

—

I Early ECMO

Probability of survival (%)
S
[

Probability of survival (%)
S
1

Early ECMO
- Delayed ECMO
P=0.036 by log-rank test Delayed ECMO P=0.181 by log-rank test
0 | | 1 0 | | 1
0 10 20 30 0 10 20 30
. Time from ECMO onset, d , Time from ECMO indication, d

No. at risk No. at risk
Early ECMO 12 9 8 7 Early ECMO 12 9 8 4
Delayed ECMO 14 8 3 2 Delayed ECMO 14 10 6 2
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2. ECMOZE &3

ECMOX A 4ty 2E Rk, MEREL BT RER, S UT KA,
ECMOBIT MR, A A A XT38 Rk

(V)& IH LR E N R X ER, ™ E AR AR E R .
T P Jeg o

Q) FEIEE T

RV ERENM AR X ELET (FIO,>0.9, F4&&>30 cmH,0) , H#k
HAMATK;

AT EL BE SR,

(5)F 7 Bl Bl K g M|y U B 8 g L, TR L ECMO ML # B 5
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ECMO vs Indication

The PRESERVE score-Pre ECMO

Parameter Score

Age (years)

<45

45-55

>55
Body mass index >30
Immunocompromised
SOFA >12°
MV >6 days
No prone positioning before ECMO
PEEP < 10 cm H,O
Plateau pressure >30 ¢cm H,O
Total score® 0-14

Intensive Care Med. 2013. 39:};%—%_1% M5 3L
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Cumulative probability of survival

1.0

0.8

0.6

0.4

0.2

0.0

ECMO vs Indication (score > 8)

PRESERVE 0-2

PRESERVE 3-4

PRESERVE 5-6

P <0.001, Log-rank test

|_\_\_\— PRESERVE >7

20 40 60 80 100 120
Days after ECMO initiation

140 160 180

AAXFHEFKER

N3 ¥/ ZHONGDA HOSPITAL SOUTHEAST UNIVERSITY
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3. ECMO# R &

® & E A I AR E MR B FHE LR L F %A fE k-7 k5 A ECMO
(V-VECMO) , &N EH T
® =Pk Fn il ERR] WS AN 26 ## k-30 Bk o \ECMO (V-AECMO)

® VA ECMO W I L& F £& A it 7] K I VAV-ECMOZE 5.
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4. ECMOHE FAE X
ECMOHIPA A T AN ENE. EEES. MIMEHREHE R E L NEIRRLT
10 b, EHEEMHEERU EE VRAERER, HECMOMN X IE# I

FoACER AR 7, RIPA Bk R R 2 L8 I ECMOBUAR ).
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5. ECMOR 4 &
(1) #HlbkEAE =

® SEECMOJE, ™ 4% 523 Jif PR 37 4 i 1 < SR W

® HHEMMEWE: Vt<4~6ml/Kg IBW, P,,<$25cmH,0, Hzh/E < 15cmH,0,
PEEP 5~15cmH,O, RR 4~10&/min, FiO,<0.5

® [ EX&F EMLE S

@ A K F W KE R Atk #E T EE

"/ ZHONGDA HOSPITAL SOUTHEA!
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(2) st

® L3F AT % = ECMOM 8] & % il e ke 29 41 .

® )i I B AT MAMN IS, B IAPTT4 5 T40~55s, F/sBACT4
F180~220s, 4F2~4/Ni Wl —k.

® TELANEAFAAY, FHEN MK (PLT) « St ERE (PT) .
FEEE (Fbg) . D-—R1{K (D-Dimer) . SHEEGEME™Y (FDP)
EIT.

® HAAET WMmALHE S B (TEG) B Akt m B |15 35 47 45 & B
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(3) Him

PAREXE MR, FHmH R n R R, HE, &6

TN, LEHFIFRRAE.
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(4) ECMO#M X% & %t

® [T 9k 344 7 B ECMO HFHH IR . HLMRE A B o] fe (EICU B ] JE K.

® BEAMTMENKEHLECMOFET N LN L EMAE (MK mEMEHE.
WELHNE . FEBREMEF) WYL, —BRELEHRRRHETR.

® RMLIMMUUT IR, FEMARYE. MRRELEMREREERAFEIL,
VV-ECMO S5 & 2 v BAAR X i K B L.

® Ty E, R Bk ANE Fe kA W A Akt A AT B R LA
KK (VAP) Wy #1E, LEmRFHAETII.

® ML T Iy B IR i A L RO AR kM R RO K
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Critical Care for Patients




