6/24/2021

Oxyrliéu phap &
Ho tror hd hap khong xam nhép
& bénh nhan COVID-19 nang
BS Huynh Quang bai

BM H6i strc Cap clru Chéng déc - DPHYD TPHCM
Khoa Hoi strc Cap clru - BV Cho Ray

Muc tiéu

* Trinh bay dwgc chi dinh va muc tiéu cta oxy liéu phap & bénh nhan
COVID-19

* Phan tich duoc chi dinh, cai dat, theo d&i va danh gid dap ing HFNC &
bénh nhan COVID-19

* Phan tich duoc chi dinh cai dat, theo d&i NIV & bénh nhan COVID-19

* Phan tich cac van dé con quan ngai trong ho trg ho hap khdng xam nhap
o bénh nhan COVID-19
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Calam sang

¢ Bénh nhan nit, 66 tudi, tién cdn DTD type 2, THA.

* Dich té: Con trai bénh nhan (s6ng cung nha vdi bénh nhan) phat hién
PCR (+) v&i SARS CoV-2 d3 duoc nhép vién diéu tri.

* Bénh sir: 3 ngay trwdc nhap vién, bénh nhan thubc déi twong F1, khong
cé triéu chirng, cach ly tap trung tai co s& cach ly, PCR SARS CoV-2 (-).
Sau 3 ngay, bénh nhan c6 triéu chirng sét, ho, dau hong, dau mai co.

* Xét nghiém PCR SARS CoV-2 (+).

¢ Bénh nhan dugc chuyén dén bénh vién da chién tai huyén, duoc thiét
|4p diéu tri COVID-109.

Ca lam sang

* Ngay thir 4 sau nhap vién:
— Bénh nhan tinh, héi dap dung
— M 105, HA 140/90

— Thé 28 I/phdt, SpO2 91-
92%/khi troi

— Nhiét d6 39°C
« Da niém héng
+ CC 155 cm, CN 68kg, BMI 28

« Phéi rale n 2 day, thé co kéo
co lién swdn
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Calam sang

Ngay thr 4 sau nhap vién: * Phan mirc do nang?
— Bénh nhén tinh, hoi dap dung - Ppiéu tri?
— M 105, HA 140/90

— Thé 28 I/pht, SpO2 91-
92%/khi troi

— Nhiét do 39°C
« Da niém héng
CC 155 cm, CN 68kg, BMI 28

Phéi rale né 2 day, thé co kéo
co lién suwon

Phan mirc dé nang cua COVID-19

WHO Clinical management of COVID-19: living guidance

1 H Population

This recommendation applies only Disease severity
to people with these characteristics: i
peop Mon-severe Severe Critical
AEnmmeme—

Sp0,=9024
on roam air

Requires life

Patients with Absence of signs
sustaining treatment

of severs or
conﬂ_"nEd critical disease
covid-19

|
|
|
Respiratoryrate | Acute respiratory
=30 in adults 1 distress syndrome
Raised rtzspiratc:ury'u ' Sepsis
rate in children !
| Septic shock
|
|

Signs of severs
respiratory distress

* Nhip thé& > 30 nhip/phit & ngwoi I6n va tré em >5 tudi; > 60 nhip/phit & tré < 2 thang tudi; > 50 & tré 2-11
thang tudi; va > 40 & tré 1-5 tudi.

 DA&u hiéu suy hd hap: st dung co hd hap phu, khong tra 1o hét cau; & tré em biéu hién bang co 16m nguc nang,
th& ngép, tim hodc hién dién bat ky ddu hiéu bénh n3ng nao.
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Phan mdrc dé nang cua COVID-19

- o7 -

§## Population Lwuy:

This recommendation applies only Disease severity ~ R .
to people with these characteristics: * Ngudng SpO2< 90% dé xac dinh bn CO\N/lD—19
nang la qud cing nhac va nén duoc dién gidi
- - Abs fsi Sp0,<90% Ar oz A , A N 5.
e <hromai mot cach thdn trong. Vi du, BS 1dm sang phai
Ly critical disease . ’ . N .2 N ~ N v N
EOIEHT e xac dinh liéu Sp02 giam la dau hiéu nang hay la

binh thwdng & bénh nhan bénh phdi man tinh.
— * Tuong ty, Sp0O2 >90-94% vdi khi phong la bat
sy e thuwdng (& bénh nhan phdi binh thudng) va cé
thé 13 d4u hiéu s&m cla bénh ndng, nhat I3 khi
Sp02 cla bénh nhan cé xu hudng giam dan.

Raised respirato ryo
rate in children

* NGi chung, néu ching ta nghi ngd hay khéng
chac chan, hiy thién vé hudng xem nhu bénh
murc d6 nang.

WHO Clinical management of COVID-19: living guidance

Phan mirc dé nang cua COVID-19

~ 47

NIH guideline, USA
Step 1 - Severity Classification

Assess the patient's severity of disease utilizing NI criteria. — ==
MILD MODERATE | SEVERE M CGRITIGAL

Individuals who have various signs | Individuals who show evidence of I Individuals who have (ANY): U Individuals with (ANY):

and symptoms of COVID-19 (ANY): | lower respiratory disease during 0 Sp02 <94% on room air at | O Respiratory failure

O Fever (ANY): I sea level (in those with normal O Septic shock

O Cough O Cliniqal assessment baseline Sp02 at rest) | O Multiorgan dysfunction

O Sore _throat O Imaging | O Ratio of arterial partial pressure or failure

0 Malaise AND who have: of oxygen to fraction of

g mi%?:ggm [0 Sp02 =94% on room air at sea | inspired oxygen (Pa02/Fi02) I

3 level (in those with normal I <300 mm Hg (if ABG obtained)

d ; i O RR 30 breaths/min

O Loss of taste and smell baseling Sp02 at rest) [ Luna Infilirates »50% |

BUT who do NOT have (ANY): I i e P

O Shortness of breath |

O Dyspnea |

O Abnormal chest imaging (if obtained) SEVERE and CRITICAL Severity - Skip hlSlep 4 (Diagnostic Testing) on Page 2
T [ R S S ——
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Calam sang

* Ngay thir 4 sau nhap vién: * COVID-19 mtrc d6 nang
— Bénh nhén tinh, héi dap ding - Pijéu tri:
-M 105, HA 140/90 — Cung cé’p oxy?

— Thé 28 I/phat, SpO2 91-
92%/khi troi

— Nhiét do 39°C
« Da niém héng
« CC 155 cm, CN 68kg, BMI 28

- Phbi rale né 2 day, thé co kéo
co lién suwon

Liéu phap oxy: chi dinh

« Cung cap oxy ngay lap tlrc cho nhirtng bénh nhan (nguoi Ié6n va
tré em) c6 nhiém khuan hé hap clp cé cac dau hiéu bénh nang:
— DAu hiéu suy hd hap nang: th& nhanh, co kéo co hd hap phu, tim
mdi, thay dbi tri giac
— Giam oxy mau
+ SpO2 < 90% (néu bé&nh nhan c6 huyét dong én dinh)
* SpO2 < 94% (néu bénh nhan c6 b4t cti¢ ddu hiéu cép nao vé dudng
thé, hé hap hoac tuan hoan).
*« Sp0O2< 92-95% (néu phu n c6 thai).
— Nhiém khuan huyét c6 gidm twdi mau hodc sbc

KHONG tri ho&n viéc cung cap oxy

10
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Liéu phap oxy: chi dinh

Am. J. Trop. Med. Hyg., 104{Suppl), 2021, pp. 60-71
doi:10.4269/ajtmh.20-0796

Copyright © 2021 by The American Society of Tropical Medicine and Hygiene

Pragmatic Recommendations for the Management of Acute Respiratory Failure and Mechanical
Ventilation in Patients with COVID-19 in Low- and Middle-Income Countries

Ary Serpa Neto,"23* William Checkley,>€ Chaisith Sivakom,” Madiha Hashmi,® Alfred Papali,® and Marcus J. Schultz® %" for the
COVID-
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Liéu phap oxy: chi dinh

We suggest starting
supplementary oxygen when
SpO, is persistently lower than
94% (weak recommendation,
low quality of evidence)

Start
oxygen

We recommend supplemental

Supplement oxygen to

Surviving sepsis campaign COVID-19

l- Actual recommendations guideline

In adults with COVID-19, we suggest starting
supplemental oxygen if the peripheral
oxygen saturation (SpO,) is 92% (weak
recommendation, low-quality evidence) and
recommend starting supplemental oxygen
if SpO, is 90% (strong recommendation,
moderate-quality evidence)

keep SpO, at 88-95%

In adults with COVID-19 and acute hypoxemic
respiratory failure on oxygen, we recommend

2 oxveen Giens  recammEnd o, i that SpO, be maintained no higher than 96%
e ne ; N8 (strong recommendation, moderate-quality
quality of evidence) i)
Am. J. Trop. Med. Hyg., 104(Suppl), 2021, pp. 60-71
12
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Céac dung cu cung cap oxy

Chéc chan
tai da day
Cannula mii Mat na don gian Mat na c6 tai dw triv
02 liéu 1-5 L/min 02 liéu 6-10L/phut 02 liéu 10-15 L/min

FiO, wérce tinh 0.3-0.4 FiO, wére tinh 0.4-0.6 FiO, wére tinh 0.6-0.9

13

Theo d6i mrec dé oxy mau

« Dé&u hiéu lam sang khéng phai la chi
s6 tin cay cla thiéu oxy mau.

» May do bao hoa oxy (Pulse oximetry)
nén c6 san tai tat ca noi c6 cham soc
nhirng bé&nh nhan nhiém khuan hd
hdp cap va dwoc s dung dé do
SpO2 trwde vién, khu vuwc cép ciu,
khoa nhiém, va ICU.

14
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Theo doi mwrec dd oxy mau

M3y phan tich khi mau nén
c6 san tai ICU, cap ctu, do
pH, PO2, va PCO2.. cho
nhirng bénh nhan:

— Thd may

— Thiéu oxy mau ndng
— Nguy co tang CO2

— Séc

15

Piéu chinh oxy dé dat muc tiéu

* Piéu chinh oxy dé dat muc tiéu:
— Sp02 92-95% & nguoi lon va tré em
— Sp02 88-92% & bénh nhan cé bénh phéi man tinh
— Sp02 95%-98% bénh nhan cd thai
— Sp02 95%-98% néu tré em hodc ngudi Ién cé diu hiéu suy da tang,
bao gém: sdc¢, suy giam y thirc, thi€u mau ndng cho dén khi hoi sirc
on dinh, sau d6 tiép tuc muc tiéu > 90%.
 Piéu chinh FiO2 tang 1&n va gidm xudng dé dat muc tiéu
* Cai oxy khi bénh nhan 6n dinh

16
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Liéu phap oxy: muc tiéu

Surviving sepsis campaign COVID-19
Actual recommendations guideline

In  adults with COVID-19 and acute
hypoxemic respiratory failure on oxygen, we
of recommend that SpO, be maintained no
higher than 96% (strong recommendation,
moderate-quality evidence)

We recommend supplemental oxygen to
2 Supplement keep SpO, at 88-95%  (strong
oxygen recommendation, high quality
evidence)

We suggest higher targets for SpO, in

3 Supplement settings where continuous pulse oximetry is

oxygen not available (SpO, at 95-97%) (weak
recommendation, low quality of evidence)

Not discussed

We recommend using low-flow oxygen
systems, for example, nasal prongs, a
4 Supplement sponge-tipped catheter, or a facial mask for
oxygen supplementary oxygen, and, where
available, a non-rebreathing mask (strong
recommendation, low quality of evidence)

Not discussed

Am. J. Trop. Med. Hyg., 104(Suppl), 2021, pp. 60-71
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Ca lam sang

* Ngay thir 4 sau nhap vién:
— Bénh nhan tinh, héi dap dung
— M 105, HA 140/90

— Thé 28 I/phdt, SpO2 91-
92%/khi troi

— Nhiét d6 39°C
« Da niém héng
+ CC 155 cm, CN 68kg, BMI 28

« Phéi rale n 2 day, thé co kéo
co lién swon

18
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Calam sang

* Ngay thir 4 sau nhap vién:
— Bénh nhéan tinh, héi dap dang

— M 105, HA 140/90

— Thé 28 I/phat, SpO2 91-

92%/khi tr&i
— Nhiét do 39°C
« Da niém héng

» Cung cap oxy: oxy cannula 5 I/ph
- nhip thé 25 I/phat, Sp02

95%/oxy cannula 51/ph
e Diéu trj dac hiéu?

« CC 155 cm, CN 68kg, BMI 28
- Phbi rale né 2 day, thé co kéo

co lién swon

19

Ca lam sang

* Ngay thir 4 sau nhap vién:
— Bénh nhan tinh, héi dap dung

— M 105, HA 140/90

— Nhip thé 25 I/phat, SpO2
95%/oxy cannula 5I/ph

— Nhiét d6 39°C
« Da niém héng

Phdi rale nd 2 day
e Th& co kéo nhe

CC 155 cm, CN 68kg, BMI 28

DISEASE SEVERITY

Not Hospitalized,

Mild to Moderate COVID-19

Hospitalized but Does Not Require
Supplemental Oxygen

Hospitalized and Reguires
‘Supplemental Oxygen

PANEL’S RECOMMENDATIONS

For patients who are not at high risk for disease progression,
provide supportive care and symptomatic management (Alll).

For patients who are at high risk of disease progression (as de-
fined by the FDA EUA criteria for treatment with anti-SARS-CoV-2
meneclonal antibodies), use cne of the follewing combinations:

+ Bamlanivimab plus etesevimab (Alla)

« Casirivimab plus imdevimab [Alla)

There are insufficient data to recommend either for or against the
routing use of remdesivir. For patients at high risk of disease
progression, the use of remdesivir may bs apprapriate.

Use one of the following options:

* Remdesivir” (e.g.. for patients who require minimal
supplemental oxygen) (Blla)

* Dexamethasone® plus remdesivir* (e_g., for patients who
require increasing amounts of supplemental oxygen) (BII*

* Dexamethasone® (2.9., when combination therapy with
remdesivir cannot ba used or is not availabla) (BI)

Hospitalized and Requires Oxygen
Delivery Through a High-Flow Device
or Neninvasive Ventilation

Usa one of the following options:
+ Dexamethasone® (Al]*

* Dexamethasone® plus remdesivir-® (BIll)**

For patients who were recently hospitalized' with rapidly increasing
oxygen needs and systemic inflammation:

* Add tocilizumab® to one of the two options above (Blla)

COVID-19 Treatment Guidelines Panel. Coronavirus Disease 2019 (COVID-19) Treatment
Guidelines. National Institutes of Health.

20
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Calam sang

Ngay thir 4 sau nhap vién: * Oxy cannula 5 I/ph

— Bénh nhéan tinh, héi dap
— M 105, HA 140/90

dung

Dexamethasone 6mg/d TM
* Remdesivir (néu cd)

— Nhip thé 25 |/phut, SpO2 * Khang dong

95%/oxy cannula 5I/ph
— Nhiét dé 39°C
Da niém héng
CC 155 cm, CN 68kg, BMI
Phdi rale nd 2 day
Thé co kéo nhe

— Lovenox 40mg TDD
* Khang sinh
 Diéu trj triéu chirng

28 .
— Ha sot: Paracetamol, celecoxib

— BU nudc, dién giai

e Diéu tri b&nh nén: Insulin

21

Calam sang

Ngay th 6 sau nhap vién:

— Bénh nhan tinh

— Than mét, khé thé nhiéu hon

— M 115, HA 130/80

— Thé 30 I/pht, SpO2 88%/oxy

cannula 6 I/ph
— Nhiét d6 39°C
Phdi rale nd 2 bén
Tim nhanh
Thé& co kéo co hd hap phu

22

11
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Calam sang

* Ngay thir 6 sau nhap vién:
— Bénh nhan tinh

— Than mét, khé thé nhiéu hon

— M 115, HA 130/80
— Thé 30 I/phat, SpO2
92%/oxy mask 8 I/ph
— Nhiét d6 39°C
« Phéi rale né 2 bén
» Tim nhanh
« Thé& co kéo co hd hap phu

pH/PaC02/Pa02/HCO3:
7.45/29/61/22

P/F: 122
Lac 1.69

WBC/Neu/Lym/PLT:
8.5/6.2/0.9/127

D-dimer: 626 = 2133
Fib 4.09 - 4.46 g/dL
LDH 619 U/L

PCT 0.46 ng/ml

23

Phan mirc dé nang cua COVID-19

1 H Population

This recommendation applies only Disease severity

to people with these characteristics:

confimmed
covid-19

of severe ar
critical disease

e -

Patients with Absence of signs

Sp0y=9024 Requires life
on room air sustaining treatment
Respiratory rate Acute respiratory
=30in aduls distress syndrome
Raised respiratory'ﬂ Sepsis

rate in children
Septic shock
Signs of severe
respiratory distress

https://www.bmj.com/content/370/bmj.m3379

24
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Ban lwa chon gi tiép theo?

25

Ho tro hd hap cho bénh nhan COVID-19

Wendel Garcia et al. Crit Care (2021) 25:175

https://doi.org/10.1186/513054-021-03580-y Critical Care
. . . ®
Implications of early respiratory P

support strategies on disease progression
in critical COVID-19: a matched subanalysis
of the prospective RISC-19-ICU cohort

Pedro D. Wendel Garcia'?, Hernan Aguirre-Bermeo?®, Philipp K. Buehler!, Mario Alfaro-Farias®, Bernd Yuen®,

26
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Ho tror hé hap cho bénh nhan COVID-19

« Phuong phap: phan tich dir liéu quan sat tién ctru
« Bénh nhan chi thanh 4 nhém theo phuong phap hd tro hd hip lic nhap
ICU:
— Standard oxygen therapy >10 L/min (SOT)
— High-flow oxygen therapy (HFNC),
— Noninvasive positive-pressure ventilation (NI1V)
— Early IMV

« “Propensity score matching” duoc str dung dé dam bao kha ning so sanh
gitra cac nhom

Crit Care 25, 175 (2021). https://doi.org/10.1186/s13054-021-03580-y

27

Ho6 tro hd hap cho bénh nhan COVID-19

Standard Oxygen Therapy == High Flow Oxygen Therapy == Non-Invasive Positive-Pressure Ventilation == [nvasive Mechanical Ventilation

Intubation a
80%
64% p=0.025
60% ;
40% :
2
]
20% 5.
0%
soT —
2 1A Fv ~. 2 7 N : ’ Time since IGU Admission (;ays)
Tilé dat NKQ thap hon & nhém HFNCvaNIV . . . . .
so voi nhom thé oxy qua mask — v v w  w  a  a

Crit Care 25, 175 (2021). https://doi.org/10.1186/s13054-021-03580-y

28
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Ho tror h6 hap cho bénh nhan COVID-19

Standard Oxygen Therapy == High Flow Oxygen Therapy == Non-Invasive Positive-Pressure Ventilation == Invasive Mechanical Ventilation

ICU Mortalit b
40%
p=0.016
30% :
25% 1
209
20% 18% o 2
£
10%
0%
soT HFNC IMV

T 0 [ £ % 2
Time since ICU Admission (days)

So véi cac phwong phap khac, NIV lién quan
dén tiang ti 1é t&r vong ICU.

n 0 70
o o 5 8 6 55 55
= . " rn o0 ™ © o

seeg
8

sasy

Crit Care 25, 175 (2021). https://doi.org/10.1186/s13054-021-03580-y

29

Khuyén cdo HENC trong COVID-19

Am. J. Trop. Med. Hyg., 104{Suppl), 2021, pp. 60-71
doi:10.4269/ajtmh.20-0796
Copyright @ 2021 by The American Society of Tropical Medicine and Hygiene

Pragmatic Recommendations for the Management of Acute Respiratory Failure and Mechanical
Ventilation in Patients with COVID-19 in Low- and Middle-Income Countries

Ary Serpa Neto,"2>%* William Checkley,>® Chaisith Sivakorn,” Madiha Hashmi,® Alfred Papali,® and Marcus J. Schultz®'%"" for the
COVID-LMIC Task Force and the Mahidol-Oxford Research Unit (MORU)

Surviving sepsis campaign COVID-19
Actual recommendations guideline

We suggest using of HFNO or NIV
with  monitoring and isolation
considerations (especially for NIV) in
patients who remain hypoxemic,
despite using low-flow oxygen therapy
(weak recommendation, low quality of
evidence)

For adults with COVID-19 and acute
hypoxemic respiratory failure despite
conventional oxygen therapy, we
suggest using HFNC over
conventional oxygen therapy (weak
recommendation, low-quality evidence)

Supplement
oxygen

Am. J. Trop. Med. Hyg., 104(Suppl), 2021, pp. 60-71

30
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Calam sang

* Ngay thir 6 sau nhap vién:
— Bénh nhan tinh,
— Than mét, khé thé nhiéu hon
— M 115, HA 130/80, T 39°C
— Thé 30 I/phdt, SpO2 92%/oxy
mask 8 I/ph
« Phéirale né 2 bén
« Thé& co kéo co hd hap phu

* pH/PaC02/PaO2/HCO3:
7.45/29/61/22 D

* PIF: 122 ,

31

— Phai thé oxy vdi lvu luvgng >9 |/ph dé duy
tri Sp02 >92%, va/hoac

— Bénh nhéan cé tinh trang suy hé hap kéo
dai v&i thd nhanh >24 |/ph, co kéo co hd
hdp phu, cir dong nguwc bung nghich
thudng hoac

— P/F <200

* Chidinh: A

Gas blender

Heater

Cannula Heated circuit

32
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Oxy lwu lwong cao qua cannula mai (HFNC)

Flow meter
E] 5 Nasal cannula
= 2

%) | Air-oxygen
@ $7¢)

blender

Heated inspiratory circuit

Active humidifier

Respir Care 2016;61(4):529 -541

33

Oxy lwu lwong cao qua cannula mai (HFNC)

H: Heated & Humidified = provides heated and humidified gas X

 the
I: Inspiratory Demands = can better meet elevated peak ey £ ) y!
inspiratory flow demands W r

F: Functional Residual Capacity = increases FrC likely via
delivery of PEEP

@

L: Lighter = More easily tolerable than CPAP or BiPAP TN,
0O: Oxygen Dilution = can minimize oxygen dilution by meeting flow l'fﬂ;;
A ‘%'
S —
W: Washout of dead space = provides high flow rates leading * 4
to wash out of pharyngeal dead space (CO2 removal) J

34
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Oxy lwu lwong cao qua cannula mai (HFNC)

Continuous high flow
oxygen washes out the
upper airways piicgidegeres b )
Reservoir of oxygen in
upper airway (pharynx)
available for gas o
e"ChQnQe s, nas.t:;maryngeal
Avoids rebreathing of CO2 / At siifog \

and therefore decreases yasalcannula

anatomic dead space N

\

B

35

HFNC & RR, PaCO2

Breathing frequency (breaths/min)

35 - 55 — * Itagaki
O Sztrymf
< Roca
® Stephan
50 — + Schwabbauer
o A Peters
(=2} * Lenglet
30 T O Carratalas Perales
£ 45
£
o~ b--o___
QO T T Teemeemoo
Q 40 - D
25 - e p——r—
W ST AT i
~L 35 =
20 30
Comparative therapy HFNC Comparative therapy HFNC

Respir Care 2016;61(4):529 -541

36
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HFNC & PEEP

o ° Peak
N .
= 5 expiratory
£ 5 [
S S . pressure\
o 2 4 Expiratory
é 4 o pI::t?tau
o @ 3| starts
a3 =© Start of
S o = inspiration
:t?», X > T 2 p
> > E
8 &< 1 Start of
T < R
< 1 e s expiration
2 a2 0 — - z
% 7 %5 2 30 L/min 40 L/min 50 L/min
Nasal Flow (L/min) -1
Flow Airway Pressure Average Plateau Peak Expiratory Average Expiratory Average Inspiratory
L/min (cm H,0) Pressure Pressure Pressure Pressure
2 (cm H,0) (cm H,0) (cm H,0) (cm H,0)

30 1.52 0.6 1.71 £0.73 3.01 = 1.18 2.1 +0.83 0.55 = 0.38

40 22108 2.48 =094 381 =145 2.88 = 1.04 1.11 £ 0.51

50 31012 341124 4.86 = 1.79 3.81 = 1.33 1.77 £ 0.69

Values are mean = SD.

Parkel et al. Respiratory Care October 2013, 58 (10) 1621-1624

37

Hiéu qua lam sang cua HFNC

~ 47

SYSTEMATIC REVIEW

: ®
High flow nasal cannula compared

with conventional oxygen therapy for acute
hypoxemic respiratory failure: a systematic
review and meta-analysis

B. Rochwerg'%?2'®, D. Granton', D. X. Wang?, Y. Helviz*, S. Einav**, J. P. Frat®’# A Mekontso-Dessap™'?,
A. Schreiber'’, E. Azoulay'*'?, A. Mercat™, A. Demoule'>', V. Lemiale'?"3, A. Pesenti'”'® E. D. Riviello'®,
T Mauri''® 1 Mancebo®, L Brochard?! and K. Burns?’

© 2019 Springer-Verlag GmbH Germany, part of Springer Nature
Intensive Care Med 45, 563-572 (2019)

38
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HFNC giam nguy co dat NKQ
g guy .

HFNC Standard 02 Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight IV, Random, 95% CI IV, Random, 95% CI
1.1.1 Low or Probably Low ROB
Azoulay, 2018 150 388 170 388 74.8% 0.88 [0.75, 1.04)
Frat,2015 40 106 44 94 20.0% 0.81(0.58, 1.12] -
Makdee, 2017 63 0 65 0.2% 3.09 [0.13, 74.55]
Subtotal (95% CI) 557 547 95.0% 0.87 [0.75, 1.01] ¢
Total events 191 214
Heterogeneity: Tau® = 0.00; Chi* = 0.85, df = 2 (P = 0.65); I’ = 0%
Test for overall effect: Z = 1.85 (P = 0.06)
1.1.2 High or Probably High ROB
Bell, 2015 0 48 1 52 0.2% 0.36 (0.02, 8.64]
Jones, 2016 9 165 16 138 3.4% 0.47 [0.21, 1.03) ]
Lemiale, 2015 5 52 4 48 1.3% 1.15 [0.33, 4.05] —
Rittayamai, 2015 0 20 0 20 Not estimable
Subtotal (95% CI) 285 258 5.0% 0.59 [0.31, 1.14] -
Total events 14 21
Heterogeneity: Tau® = 0.00; Chi’ = 1.51, df = 2 (P = 0.47); I’ = 0%
Test for overall effect: Z = 1.58 (P = 0.12)
Total (95% CI) 842 805 100.0% 0.85 [0.74, 0.99] ¢
Total events 205 235
Heterogeneity: Tau® = 0.00; Chi’ = 3.61,df = 5 (P = 0.61); I’ = 0% 6 051 l=0 106
Test for overall effect: Z = 2.16 (P = 0.03) ’ " Favours [HFT] Favours [standard 02)
Test for subgroup differences: Chi* = 1.26, df = 1 (P = 0.26), I’ = 20.5%

Intensive Care Med 45, 563-572 (2019)
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HFNC giam n bénh tién trié 2
giam nguy co’ bénh tién trien nang
HFNC Standard 02 Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight IV, Rand 95% CI IV, Rand 95% ClI
1.5.1 Low or Probably Low ROB
Azoulay 2018 150 388 170 388 36.0% 0.88(0.75, 1.04] —&
Frat 2015 45 106 51 94 30.4% 0.78 [0.59, 1.04) e i
Makdee 2017 2 63 3 65 3.2%  0.69(0.12, 3.98)
Parke 2011 29 12 27 6.8%  0.23[0.07, 0.74]
Subtotal (95% CI) 586 574 76.4% 0.78 [0.59, 1.03] <
Total events 200 236
Heterogeneity: Tau® = 0.03; Chi* = 5.38, df = 3 (P = 0.15); I’ = 44%
Test for overall effect: Z = 1.75 (P = 0.08)
1.5.2 High or Probably High ROB
Bell 2015 2 48 10 52 4.5%  0.22 [0.05, 0.94]
Jones 2016 9 165 16 138 12.2%  0.47(0.21, 1.03) e
Lemiale 2015 8 52 4 48 6.9%  1.85(0.59, 5.74]
Rittayamai 2015 0 20 0 20 Not estimable
Subtotal (95% CI) 285 258 23.6%  0.60 [0.20, 1.81) e —
Total events 19 30
Heterogeneity: Tau® = 0.63; Chi* = 5.99, df = 2 (P = 0.05); F = 67%
Test for overall effect: Z = 0.91 (P = 0.36)
Total (95% CI) 871 832 100.0% 0.71 [0.51, 0.98] B =
Total events 219 266
Heterogeneity: Tau® = 0.07; Chi* = 12.52, df = 6 (P = 0.05); I’ = 52% o :OS é 2:0
Test for overall eﬁeq: Z=2.07 (lf = 0.04) Favours [HFNC] Favours [Standard 02)
Test for subgroup differences: Chi* = 0.20, df = 1 (P = 0.66), I’ = 0%
Intensive Care Med 45, 563-572 (2019)
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Calam sang

* Ngay thir 6 sau nhap vién:
— Bénh nhan tinh,
— Than mét, khé thé nhiéu hon
— M 115, HA 130/80, T 39°C

— Thé 30 I/phat, SpO2 92%/oxy
mask 8 I/ph

« Phdi rale n6 2 bén
« Thé& co kéo co hd hap phu

* pH/PaC02/PaO2/HCO3:
7.45/29/61/22

* PIF: 122

* Bénh nhan duoc chi dinh thé

HFNC

* Caidat HFNC?

41

Lwu y trong thwe hanh

« Hau hét céac lgi ich cia HFNC
la nh& dong khi lwu lwgng cao
dwoc lam dm va lam &m
— Nguwdi Ién: 50-60 L/min
— Tré em: 2L/Kg/min

 Khéi dau:

— Téi da héa Iuu lwgng ma bénh
nhan c6 thé dung nap

— Diéu chinh Fi02 dé duy tri muc
tieu SpO2 can dat

Meets Inspiratory Demands

Decreases Oxygen Dilution

Lighter = More Compliance

Increased FRC

Dead Space Washout

42
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Calam sang

* Ngay thir 6 sau nhap vién:
— Bénh nhan tinh,
— Than mét, khé thé nhiéu hon
— M 115, HA 130/80, T 39°C

— Thé 30 I/phat, SpO2 92%/oxy
mask 8 I/ph

« Phdi rale n6 2 bén
« Thé& co kéo co hd hap phu

* pH/PaC02/PaO2/HCO3:
7.45/29/61/22

* PIF: 122

* Bénh nhan duoc chi dinh thé
HFNC

* Caidat HFNC
— Flow 30 = 40 - 50 I/ph
— FiO2 100% - 60%

43

Calam sang

* Ngay thir 6 sau nhap vién:
— Bénh nhan tinh,
— Than mét, khé thé nhiéu hon
— M 115, HA 130/80, T 39°C

— Thé 30 I/phat, SpO2 92%/oxy
mask 8 I/ph

« Phdi rale nd 2 bén
« Thé co kéo co hd hap phu

* pH/PaC02/Pa0O2/HCO3:
7.45/29/61/22

* P/F: 122

Use one of the following options:

= Remdesivir'® (e.g., for patients who require minimal
supplemental oxygen) (Blla)

» Dexamethasone® plus remdesivir* (o.g., for patients wha
require increasing amounts of supplemental oxygen) (BII=*

= Dexamethasane® (e.g., when combination therapy with
remdesivir cannot be used or is not available) (BI)

Hospitalized and Requires
Supplemental Oxygen

Use one of the following options:
= Dexamethasone” (Al)*

Hospitalized and Requires Oxygen * Dexametl desivir® (BIll)**
Delivery Through a High-Flow Device -
e For patients iy hospitalized" with rapidly increasing

oxygen needs and systemic inflammation:
* Add tocilizumab? to one of the two options above (Blla)

* Dexamethasone® (Al)"

Hospitalized and Requires Invasive

For patients wha are within 24 hours of admission to the ICU;

+ Dexamethasone® plus tocilizumab® (Blla)

Mechanical Ventilation or ECMO

44
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Calam sang

* Ngay thitr 6 sau nhap vién: * HFNC Flow 50 I/ph, Fi02 0.6
— Bénh nhan tinh, « Dexamethasone 8mg/d TM
— Than mét, khé thé nhiéu hon < Tocillizumab
— M 115, HA 130/80, T 39°C « Khang déng
— Thé 30 I/phat, SpO2 92%/oxy _ Lovenox 40mg x 2 TDD
mask 8 I/ph

. Phdirale nd 2 bén * Khang sinh: C3, pip/taz

« Thé co kéo co hd hap phu

* pH/PaC02/PaO2/HCO3:
7.45/29/61/22

* PIF: 122

e Diéu tri b&nh nén: Insulin

45

Lwu y trong thwe hanh

« Khong quén NIV: NIV van 13 liéu phap dau tay & bénh nhan suy
hé hap tang than khi trong dot cdp COPD hodc phu phéi cip do
tim.

* Bénh nhan thd HFNC phai duoc theo d&i nghiém ngat

* Didu quan trong la khong dwoc dat NKQ cham tré néu that
bai HENC

46
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DPanh gia dap rng/that bai véi HENC

* Danh gia dap &ng v&i HENC
— Bénh nhan cé giam kho tha?
— Tinh trang tang cong hé hap co cai thién?
— Oxy mau co cai thién khong?
— C6 thé gidm dan Fi02 <60% duoc khéng?

47

Panh gia dap rng/that bai véi HENC

 Diéu chinh théng s6 cai dat HFNC:
—Trong truong hop bénh nhan dap ng, giam FiO2 trudc, khi
FiO2 < 0.5, bat dau giam lvu lwong.
—Khi FIO2 <0.4 va flow rate <20 L/min, c6 thé ngung HFNC
chuyén sang th& oxy truyén théng

48
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DPanh gia dap rng/that bai véi HENC

* Tiéu chuan that bai HFNC = dat NKQ

— Suy hé hap gidm oxy mau véi Sp02 <90% mac du FiO2 va flow t6i da
cho phép (Flow 60I/ph, FiO2 100%)

— Suy ho hap tdng than khi véi pH <7.3

— Tan s6 thd >35 lan/phat kém kém suy kiét co hd hap

— Toan chuyén hda nang kém tut huyét ap (HATT <90mmHg hodc HATB
<65mmHg) mac du bu dd dich va/hodc vdn mach liéu cao

— R&i loan tri gidc can bao vé duwdng thé hodc hit sac

— Ngung tim

49

Panh gia dap rng/that bai véi HENC

Byung Ju Kang Failure of high-flow nasal cannula therapy may
ChacMan Lim delay intubation and increase mortality
Retrospective electronic search of patients
treated with high flow nasal cannula at the
Asan Medical Center in Korea between
January 2013 and March 2014 (n=616)
439 patients were excluded
o1 Improved, and weaned from high flow nasal cannula (n=341)
Deteriorated, but not intubated (n=85) 55%
Changed oxygen device before intubation (n=13}
Critically ill patients with intubation despite
of high flow nasal cannula therapy (n=177)
—ﬂ Naot transferred to intensive care unit (ICU) {(n=2) I
74% 26%
-
Patients with high flow nasal cannula Patients with high flow nasal cannula
early failure, within 48 hours (n=130) late failure, after 48 hours (n=45)
[HFNC early failure group] [HENC late failure group]
50
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DPanh gia dap rng/that bai véi HENC

Intensive
DOL 10,16

Byung Ju Kang
Younsuck Koh
Chiae-Man Lim
Jin Won Huh

Failure of high-flow nasal cannula therapy may
delay intubation and increase mortality

¥

Patients with high flow nasal cannula
early failure, within 48 hours (n=130)
[HFNC early failure group]

¥

¥

L 4
Patients with high flow nasal cannula
late failure, after 48 hours (n=45)
[HENC late failure group]

Transfer to ather
hospitals before
weaning (n=10)

[ vertilator weaning (n=72) ][ Deatns (n=48) |

Transfer to other
hospitals before
weaning (n=2)

I Ventilator weaning (n=13) " Deaths (n=30)|

.
| Tracheostomy (n=23) | Extubation {n=48) | Tracheostomy (n=6) | Extubation {n=7)
Alive at ICU Deaths at ICU || Alive at ICU Deaths at ICU Alive at ICU Deaths at ICU || Alive at ICU Deaths at ICU
discharge discharge discharge discharge discharge discharge discharge discharge
(n=23) (n=0) (n=48) {n=3) {n=5) (n=1) (n=7) {n=0})
51

Panh gia dap rng/that bai véi HFNC

Extubation success, n

28-Day mortality from
intubation, n (%)

Length of ICU stay

Ventilator-free days to day 28

28-Day mortality from HFNC
application, n (%)

81 (46.3)
56 (32.0)
85 (48.6)

7.3+£9.7

83 (47.4)

87 (49.7)

12.0 (5.0-22.0)

51 (39.2)
49 (37.7)
72 (55.4)
8.6+10.1
60 (46.2)

60 (46.2)

11.0 (5.0-19.3)

30 (66.7)
7 (15.6)
13 (28.9)
3.6+7.5
23 (51.1)

27 (60.0)

16.0 (7.5-28.5)

Characteristics All patients Early HFNC failure | Late HFNC failure
(n =175) group (n = 130) group (n = 45)
Overall ICU mortality, n (%)

(%)

Ventilator-weaning, n (%)

0.001
0.006
0.002
0.001
0.566

0.109

0.065
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Tién doan dap tng/that bai véi HFNC

* Viéc dé bénh nhan thd HFNC qué 1au ma khong c6 dap tng thich
hop c6 thé lam tri hodn dat noi khi quan, va co thé lién quan dén két
cuc xau cho bénh nhan.

53

Tién doan dap trng/that bai véi HENC

An Index Combining Respiratory Rate and Oxygenation to Predict
Outcome of Nasal High-Flow Therapy

Oriol Roca'*?, Berta Caralt'®, Jonathan Messika*>®, Manuel Samper”, Benjamin Sztrymf®®, Gonzalo Hernandez'°,
Marina Garcia-de-Acilu', Jean-Pierre Frat'"''3, Joan R. Masclans®>’, and Jean-Damien Ricard*>®

'Critical Care Department, Vall d’Hebron University Hogpital, Vall d’Hebron Research Institute and ®Departament de Medicina,
Universitat Auténoma de Barcelona, Barcelona, Spain; “Ciber Enfermedades Respiratorias, Instituto de Salud Carlos 1l, Madrid,

ROX Index = (SpO2/FiO2)/RR

Am J Respir Crit Care Med Vol 199, Iss 11, pp 1368-1376, Jun 1, 2019
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Tién doan dap trng/that bai véi HFNC

Survival proportions according to ROX
index at 12h of HFNC

ROX Index = (SpO2/FiO2)/RR

Table 4. Sensitivity, Specificity, Positive Predictive Value, Negative Predictive Value,

Likelihood Positive Ratio, and Likelihood Negative Ratio of ROX Index =4.88 at
Different Time Points in the Validation and Training Cohorts

S 100 | —e— ROXz4.88
bt <0.001
2 p=<t —m- ROX < 4.88
! 80 +
E 2h Validation
§ § 60 Training
e > 6 h Validation
2= Training
o 40 +
= 12h Validation
E g Training
g 20
I5] 18h  Validation
0 r . Training
0 4 16 24n Validation
Length of HFNC therapy (days) Training

Number at risk
ROX =488 120 51
ROX <488 39 20

Se (%)

69.6
371

83.8
50.5

86.8
70.1

87.7
81.0

89.1
80.7

Sp (%)

60.0
738

50.0
60.0

52.2
724

47.4
66.7

42.9
72.2

PPV (%) NPV (%) LR+ LR-
755 52.7 174 051
76.6 33.7 141 085
76.6 61.2 168 032
76.6 31.8 126 0.82
81.8 615 182 025
89.4 42,0 254 041
83.3 56.2 200 022
88.9 516 243 028
83.1 55.6 156 025
93.1 44.8 290 027

Definition of abbreviations: LR+ = likelihood positive ratio; LR— =likelihood negative ratio; NPV =

negative predictive value; PPV = positive predictive value; Se = sensitivity; Sp = specificity.

Am J Respir Crit Care Med Vol 199, Iss 11, pp 1368-1376, Jun 1, 2019
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Panh gia dap rng/that bai véi HENC

Lam sang

e Giam kho tha?

¢ Tinh trang tang
céng hé hap cé cai
thién?

e Oxy mau co cai
thién khéng?

e Cé giam duwoc Fi02
khoéng?

ROX: 2h, 6h, 12h

e ROX 24.88: nguy
co thap phai dat
NKQ

e ROX £3.84: nguy
co cao phai dat
NKQ

ROX: 3.85-4.88

e Theo doi sat LS,
danh gia lai ROX
sau 1-2h

¢ ROX ting: kha
nang thanh cong
tang

¢ ROX giam: kha
nang dat NKQ

e Né&u ROX khéng
déi: danh gia lai
sau 1-2h

NS
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Calam sang

* Ngay thtr 6 sau nhap vién: * HFNC Flow 50 I/ph, Fi02 0.6
— Bénh nhan tinh, e Sau cai dat 12h
— Than mét, khé thé nhiéu hon —Bénh nhém cam thiy khoe
— M 115, HA 130/80, T 39°C hon, bét kho thé
— Thé 30 I/phat, SpO2 92%/oxy — Sp02 95%
mask 8 I/ph

— Nhip thé 26 I/ph
— ROX= (95/0.6)/26 = 6.1

Phéi rale né 2 bén
Thé co kéo co hd hap phu

pH/PaC02/Pa0O2/HCO3:
7.45/29/61/22

P/F: 122

57

Panh gia dap (rng/that bai véi HFNC
& bénh nhan COVID-19

High-flow nasal cannula for Acute Respiratory Distress Syndrome (ARDS) due to COVID-19

Carolina Panadero,' Araceli Abad-Ferndndez,' M* Teresa Rio-Ramirez,' Carmen Maria Acosta Gutierrez,' Mariara
Calderon-Alcala,' Cristina Lopez-Riolobos,' Cristina Matesanz-Lopez,' Fernando Garcia-Prieto,' Jose Maria Diaz-

1.0
196 patients admitted to pulmonology unit in the study period with
COVID-19 pneumonia

0.81

146 excluded

*|  treated with conventional O2 or NIV

0.6

50 patients with Acute Respiratory Distress Syndrome (ARDS) treated

with high flow nasal cannula 0.4+

10 excluded 0.2

log rank p = 0.01
[~ did no met the inclusion criteria

Cumulative probability free of intubation (%)

— ROX >4.94
o — ROX<4,94’

40 patients included in study l 6 1:“: 2b

10
Length of HFNC (days)

l l 52% xoa00 13

J AOX <488 27

19 success 21 failure (intubation)

58

Fig‘lre l‘ FIOWChm 0f dle s‘udy. _
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Panh gia dap rng/that bai véi HFNC
& bénh nhan COVID-19

High-Flow Nasal Cannula Therapy in COVID-19: Using the ROX Index Pa{";gﬁ;gg confiied SOVID:A9
to Predict Success

393
Abhimanyu Chandel, Saloni Patolia, A Whitney Brown, A Claire Collins, Dhwani Sahjwani, Vikramjit Khangoora, Paula C Cameron,
Mehul Desai, Aditya Kasarabada, Jack K Kilcullen, Steven D Nathan and Christopher S King Excluded
Respiratory Care June 2021, 86 (6) 909-919; DOI- https://doi org/10 4187/respcare 08631 121

Do-not-intubate: 66
Switched to NIV: 21

#1 No trial of HFNC prior to

* Nghién ctru quan sat, da trung tdm hoi ibuctnd [ ek e

Electively intubated for
surgical procedure: 1

ctru bénh nhan suy hé hidp do COVID- ’ ol
\

19 duwoc diéu tri bang HFNC & Inova S s
Health System tu thang 3/2020- E;l
6/2020. i

Improved and weaned from HFNC Intubated after HFNC failure
164 (60.3%)

* The Inova Health System cé 5 bénh
vién, bao gdbm mot trung tdm cham séc

108 (39.7%)

dal hOC Ié’n Vé 4 bénh Vién Céng d‘éng. Fai\ureof!FNCsmh Fallureof!FNCMBh
61(56.5%) | I 47 (43.5%) |

59

7 Panh gia dap (rng/that bai véi HFNC
o & bénh nhan COVID-19

High-Flow Nasal Cannula Therapy A ) "B
to Predict Success e g
Abhimanyu Chandel, Saloni Patolia, A Whitney Brown, A Claire Co\\ins:g ° g &
Mehul Desai, Aditya Kasarabada, Jack K Kilcullen, Steven D Nathan i@ a1 g =3
Respiratory Care June 2021, 66 (6) 909-919; DOI. https./doi. urg'10.41@7«‘respca$ %
Eh - - r r O*L
0 025 0.50 0.75 1 o 0.25 0.50 0.75 1
1 - Specificity 1 - Specificity

AUC (12h) = 0.78 (Cl 0.72-0.84). ae ‘
* ROXindex >3.67,84.1.% se, 49.4% sp, . °] 3

PPV 71.5%, NPV 57.1% z
e ROXindex >4.57,72.4% se, 75.9% sp, ° 2

PPV 82.1%, NPV 64.6%. ol

0 025 0.50 0.75 1
1 - Specificity
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Panh gia dap rng/that bai véi HFNC
& bénh nhan COVID-19

High-Flow Nasal Cannula Therapy in COVID-19: Using the ROX Index
to Predict Success

Abhimanyu Chandel, Saloni Patolia, A Whitney Brown, A Claire Collins, Dhwani Sahjwani, Vikramjit Khangoora, Paula C Cameron,
Mehul Desai, Aditya Kasarabada, Jack K Kilcullen, Steven D Nathan and Christopher S King
Respiratory Care June 2021, 66 (6) 909-919; DOI: https://doi.org/10.4187/respcare. 08631

All Subjects Early HFNC Failure Late HFENC Failure

Data presented as s (%) or median (interquartile range).
HENC = high-flow nasal cannula
ECMO = extracorporeal membrane oxygenation

(n =108) (n = 61) (n=47) P

Primary outcome

Overall hospital mortality 49 (45.4) 24 (39.3) 25(53.2) 18
Secondary outcomes

Progression to ECMO 15 (13.9) 8 (13.1) 7(14.9) 79

Mortality at 14 days following HFNC 27 (25.0) 15(24.6) 12 (25.5) > .99

Mortality at 14 days following intubation 31(28.7) 15 (24.6) 16 (34.0) .29

Mortality at 28 days following HFNC 41 (38.0) 21(344) 20 (42.6) 43

Mortality at 28 days following intubation 45 (41.7) 21 (34.4) 24 (51.1) .12

ICU length of stay, d 14 (8-21) 14 (9-20) 15 (8-23) 95

61

Panh gia dap (rng/that bai véi HFNC
& bénh nhan COVID-19

ROX: 2h, 6h, 12h

Lam sang

e Giam kho tha?

¢ Tinh trang tang
céng hé hap cé cai
thién?

e Oxy mau co cai
thién khéng?

¢ Cé giam duwoc Fi02
khong?

e ROX 25.5: nguy co
thap phai dat NKQ

e ROX £3.5: nguy co
cao phai dat NKQ

¢ Theo doi sat LS,
danh gia lai ROX
sau 1-2h

¢ ROX tang: kha
nang thanh cong
tang

e ROX giam: kha
nang dat NKQ

e Né&u ROX khéng
dé&i: danh gia lai
sau 1-2h

N
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Calam sang

Ngay thi 5 sau nhap vién:
— Bénh nhén dang thé HFNC
50I/ph, Fi02 80%

— Thé 30 I/phdt, SpO2 91%
— Bn tinh, than mét, kho tho
— M 115, HA 120/70

— Nhiét d6 38.5°C

Phéi rale n6 2 bén

Thé co kéo co hd hap phu

pH/PC02/P0O2/HCO3:
7.44/34/67/21, P/F: 84

, flow

« ROX=(91/0.8)/30 = 3.8

* Bansélam gi?

63

Panh gia dap (rng/that bai véi HFNC
& bénh nhan COVID-19

Lam sang

e Giam kho thé?

¢ Tinh trang tang
céng hé hap cé cai
thién?

e Oxy mau co cai
thién khéng?

¢ Cé giam duwoc Fi02
khong?

ROX: 2h, 6h, 12h

e ROX 25.5: nguy co
thap phai dat NKQ

e ROX £3.5: nguy co
cao phai dat NKQ

¢ Theo doi sat LS,
danh gia lai ROX
sau 1-2h

¢ ROX tang: kha
nang thanh cong
tang

e ROX giam: kha
nang dat NKQ

e Né&u ROX khéng
dé&i: danh gia lai
sau 1-2h

-
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Calam sang

* Ngay th& 5 sau nhap vién: * Cai dat HFNC
— Bénh nhan dang th& HFNC, flow — Flow 50 = 60 |/ph
50l/ph, Fi02 80%, Sp0O2 91% —Fi020.8-> 0.9

— Bn tinh, than mét Danh i [ai >h
[ ]
— Thér 30 I/phat, co kéo co hd hip anh gla fal sau

phu vira
— M 115, HA 120/70, T 38.5°C

* pH/PC02/PO2/HCO3:
7.44/34/67/21

« P/F:84
* ROX=(91/0.8)/30 = 3.8

65

Calam sang

* Ngay thi 8 sau nhap vién: * Caidat HFNC
— Bénh nhén dang th& HFNC, flow — Flow 60 I/ph
50I/ph, Fi02 80%, Sp02 91% _ Fi020.9

— Bn tinh, than mét Danh ei4 lai 2h
— Thé 30 I/phut, co kéo co hd hap anh gla fal sau

phu vira — Bénh nhan than mét
— M 115, HA 120/70, T 38.5°C —Sp02 93%
* pH/PC02/PO2/HCO3: — Nhip th® 30 I/ph
7.44/34/67/21, — ROX=(93/0.9)/30=3.4
* P/F:84

* Bansé lam gi?
« ROX=(91/0.8)/30 = 3.8 : &
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Calam sang

* Ban sé x(r tri gi trong tinh hudng nay?
A. Tiép tuc HFNC véi FiO2 100%, flow 60l/ph
B. Th& khéng xdm 1an BIPAP
C. Dat NKQ va thd may xam lan
D. ECMO

67

Chi s6 ROX & dat NKQ & tir vong

Outcome vs. ROX

. 7727272727722

" 7777777777227/

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

MV mortality = Mortality OI0T Medicina Intensiva 45 (2021) 313319
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UNG DUNG HFNC TRONG COVID-19:
NHU'NG VAN DE QUAN NGAI

69

HFNC c6 lam tang nguy co’ lay nhiém nCoV?

High-flow nasal cannula for COVID-19
patients: low risk of bio-aerosol
dispersion

Jie Li @', James B. Fink' ar
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TABLE 1 Summary of exhaled smoke dispersion distances with different oxygen devices

Oxygen device Flow rate L-min~ Dispersion distance cm Ref.
HFNC 60 17.2£3.3 (6]
30 13.0£1.1 [6]
10 6.5£1.5 [6]
Simple mask 15 11.240.7 [7]
10 9.5£0.6 [71
Non-rebreathing mask 10 24.6+2.2 [7]
Venturi mask at Fio, 0.4 6 39.7+1.6 [7]
Venturi mask at Fiy, 0.35 6 27.2+1.1 [7]

Summary of studies evaluating oxygen delivery devices using a high-fidelity human simulator with smoke
particles of <1 pm [an aerosol of solid particles]. The smoke was illuminated by a laser light-sheet and
high-definition video was used to measure dispersion distance away from the manikin. Indicated dispersion
distances give an idea of proximity of contaminated bio-aerosols, to which healthcare workers may be
directly exposed. HFNC: high-flow nasal cannula; Fip,: inspiratory oxygen fraction.
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HFNC c6 lam tang nguy co’ lay nhiém nCoV?

Exhaled air dispersion during high-flow
nasal cannula therapy versus CPAP via
different masks

David S. Hui'?, Benny K. Chow?, Thomas Lo®, Owen T.Y. Tsang®, Fanny W. Ko',
Susanna S. Ng', Tony Gin ®° and Matthew T.V. Chan®5

TABLE 2 Exhaled air dispersion with 20% normalised smoke concentration during application
of high-flow nasal cannula at 37°C under different severity of lung injury

Scenario Lung condition/injury Flow rate L-min~" Exhaled air dispersion distance mm
1 Normal 60 172£33
2 Mild 60 72+18
3 Severe 60 4816
4 Normal 30 13011
5 Mild 30 6117
[ Severe 30 37+12
7 Normal 10 65£15
8 Mild 10 4310
9 Severe 10 30+8
CPAP c¢cmH20 Lung condition/injury Exhaled air dispersion distance mm
Nuance Pro Gel Swift FX
20 Normal 264227 332+34
Mild 24526 300+31
Severe 217+21 225422
15 Normal 25330 23035
Mild 233429 20824
Severe 193+21 195+26
10 Normal 24130 21432
Mild 211+32 181+20
Severe 164226 161£24
5 Normal 186434 207+40
Mild 170+30 156+16
Severe 148214 149414
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HFNC c6 lam tadng nguy co’ lay nhiém nCoV?

dung:
— NVYT can PPE d3y dd (N95)

thd HFNC
— Cannula mii dang c&
— Flow 30-40 I/ph

(néu cé thé)

* HFNC I3 thd thudt c6 nguy co tao khi

— Peo khu3u trang y t& cho bénh nhéan

— Thyec hién HFNC trong phong ap luc am

72
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HFNC c6 lam tang nguy co’ lay nhiém nCoV?

B  Oxygen entrainer Bacterial/viral filter

Non-vented full-face
mask

Cc Oxygen entrainer Bacterial/viral filter

Non-vented full-face
mask
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AAMR, Argentina [33]

ANZICS (Australia/New Zealand) [35]
CTS (China) [37]

ESICM/SCCM (EU/US) [38]

HFNC
HFENC
HFENC
HFNC

German recommendations for critically ill patients with COVID-19 Helmet NIV

(Germany) [39]

Irish Thoracic Society, (Ireland) [33]
SEPAR (Spain) [41]

SPP (Portugal) [42]

HFNC
HENC
HFNC

US Department of Defense COVID management guidelines [33] HFNC

Recommendations of different International
N Societies for HFNC in COVID-19 patients

Pro
Suggest
Pro
Pro

Restricted

Pro
Maintain > 2-m distance
Pro

Pro

US Surviving Sepsis Campaign/SCCM [33] HFNC HFNC next modality for patient’s not
tolerating supplemental oxy
WHOQO [43e¢] HFNC Not for: COPD, cardiopulmonary
edema, hemodynamic instability
75

Ca lam sang

— Bénh nhan tinh

— Than mét, khé thé nhiéu hon
— M 115, HA 130/80

— Thé 30 I/phat, SpO2
92%/oxy mask 8 I/ph

— Nhiét d6 39°C
Phdi rale nd 2 bén
e Tim nhanh

« Thé co kéo co hd hap phu

Ngay thir 6 sau nhap vién: * pH/PaC02/Pa02/HCO3:

7.45/29/61/22

P/F: 122
* Lac1.69

* WBC/Neu/Lym/PLT:
8.5/6.2/0.9/127

* D-dimer: 626 2 2133
* Fib4.09 > 4.46 g/dL
* LDH 619 U/L

* PCT 0.46 ng/ml
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Ban lwa chon gi tiép theo?

77

Ho tro hd hap cho bénh nhan COVID-19

Wendel Garcia et al. Crit Care (2021) 25:175

https://doi.org/10.1186/513054-021-03580-y Critical Care
. . . ®
Implications of early respiratory P

support strategies on disease progression
in critical COVID-19: a matched subanalysis
of the prospective RISC-19-ICU cohort

Pedro D. Wendel Garcia'?, Hernan Aguirre-Bermeo?®, Philipp K. Buehler!, Mario Alfaro-Farias®, Bernd Yuen®,
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Ho tror hé hap cho bénh nhan COVID-19

« Phuong phap: phan tich dir liéu quan sat tién ctru
« Bénh nhan chi thanh 4 nhém theo phuong phap hd tro hd hip lic nhap
ICU:
— Standard oxygen therapy >10 L/min (SOT)
— High-flow oxygen therapy (HFNC),
— Noninvasive positive-pressure ventilation (NI1V)
— Early IMV

« “Propensity score matching” duoc str dung dé dam bao kha ning so sanh
gitra cac nhom

Crit Care 25, 175 (2021). https://doi.org/10.1186/s13054-021-03580-y
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Ho6 tro hd hap cho bénh nhan COVID-19

Standard Oxygen Therapy == High Flow Oxygen Therapy == Non-Invasive Positive-Pressure Ventilation == [nvasive Mechanical Ventilation

Intubation a
80%
64% p=0.025
60% ;
40% :
2
]
20% 5.
0%
soT —
2 1A Fv ~. 2 7 N : ’ Time since IGU Admission (;ays)
Tilé dat NKQ thap hon & nhém HFNCvaNIV . . . . .
so voi nhom thé oxy qua mask — v v w  w  a  a

Crit Care 25, 175 (2021). https://doi.org/10.1186/s13054-021-03580-y
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R Pal A n Pal
HO6 tror ho hap cho bénh nhan COVID-19
Standard Oxygen Therapy == High Flow Oxygen Therapy == Non-Invasive Positive-Pressure Ventilation == Invasive Mechanical Ventilation
ICU Mortalit b
40%
p=0.016
30%
25%
20% 2
20% 18% ’ ¥
- I I ::
0%
SOT HFNC IMV
So véi cac phwong phép khac, NIV lién quan - e
dén tiang ti 1é tr vong ICU. =
Crit Care 25, 175 (2021). https://doi.org/10.1186/s13054-021-03580-y
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Tai sao NIV lai tang ti |é'tl]’ vong & bénh nhan
suy ho hap cap?

* VILI: TV >9ml/kg (train) * Bién chirng clia NIV

* Patient self-inflicted lung injury (P-SILI) — Tén thuong da: d9, loét
— G3ng strc do ti de
— Téng ap luc xuyén phdi (Pr,) — Khd mat hay téng tiét

nudc mat
— Chudng bung

— Tang stress

— Tang tinh trang viém (Biotrauma)
Ti 1é that bai cao (Ién dén 80%) — Hitsdc dich vi
Dit NKQ tré
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Chong chi dinh NIV

* Suy h6é hap murc d6 nguy kich:
— De doa ngwng thé

— R&i loan tdm than, rdi loan tri gidc
* Bién dang hay cé ton thwwong ham mat
* Khong cé kha nang bao vé dwong thd
— Tang tiét phé quan: qud nhiéu dam
— Ho khac kém

* Bénh nhan khong hop tac

— R&i loan huyét déng, ngirng tim ngirng thd

83

Khuyén céo NIV trong COVID-19

Supplement
oxygen

Am. J. Trop. Med. Hyg., 104{Suppl), 2021, pp. 60-71
doi:10.4269/ajtmh.20-0796
Copyright @ 2021 by The American Society of Tropical Medicine and Hygiene

Pragmatic Recommendations for the Management of Acute Respiratory Failure and Mechanical

Ventilation in Patients with COVID-19 in Low- and Middle-Income Countries

Ary Serpa Neto,"2>%* William Checkley,>® Chaisith Sivakorn,” Madiha Hashmi,® Alfred Papali,® and Marcus J. Schultz®'%"" for the

COVID-LMIC Task Force and the Mahidol-Oxford Research Unit (MORU)

I- Actual recommendations

We suggest using of HFNO or NIV
with  monitoring and isolation
considerations (especially for NIV) in
patients who remain hypoxemic,
despite using low-flow oxygen therapy
(weak recommendation, low quality of
evidence)

Surviving sepsis campaign COVID-19

guideline

For adults with COVID-19 and acute
hypoxemic respiratory failure despite
therapy, we
over
conventional oxygen therapy (weak

conventional
suggest

oxygen

using HFNC

recommendation, low-quality evidence)

Am. J. Trop. Med. Hyg., 104(Suppl), 2021, pp. 60-71
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Cac bwde tién hanh

Chuan bj

Lwa chon va cai dat ban dau
Theo doi va cham séc bénh nhéan
Diéu chinh cdc thong s6 may thé
Danh gia kha nang dat NKQ

85

Chuén bi

Qiéi thl'ch,,hué’ng dén,‘trén an bénh nhan. Bénh nhan qua lo
lang co thé dung an than nhe.

Hut sach dam nhét trwdre va trong khi thong khi ho tre. Dung
cac bién phap lam loang dam nhuw truyén dich, thudc lodng
dam.

bat sonde da day va nudi an: co thé dat sonde da day trwéc
hodc trong khi théng khi dé giam chuwdng bung va nubi an.
Nén (;Il]ng mask kich thwdc phu hop, b,éng gac dém dé mask
d& can vao mat, thoi gian thé may ngan dé tranh bam loét
song mui.
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Cai dat ban dau

* CPAP:
— Khéi dau la 3-5 cmH20, ¢ thé tang dan dén 10-15 cm H20
* NIV BiPAP:
— Khé&i dau véi mirc IPAP 8-10 cm H20, cé thé ting dan 2-5cm H20/Ian
(sao cho gitt dwoc VT = 6-8ml/kg va nhip thd < 25 1an / phat).
— Mrc EPAP duorc diéu chinh tuwong ty nhw véi CPAP: khéi dau 3-5
cmH20, cé thé tang dan dén 10 cm H20

87

Theo doi bénh nhan

* Muc dich:
— Pénh gid dap ng diéu tri, tién trién cha bénh nhan
— Phat hién kip thi cic bién chirng dé xur tri
* Theo doi:
— Lam sang:
¢ Sinh hiéu va tong trang: xau di hay tot 1én?
* D3u gang strc? Thd ém theo may? C6 ro thoat khi?
— Co hoc phdi va khi mau:
* Dang séng (Flow, Pressure, Volume); VTE; VE; PIP
* Sp02 lién tuc, khi mau dong mach (1h, 4h)
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Pieu chinh cac thong so

 Tang CO2 mau: tang IPAP mbi lan 2 cmH20 néu VT < 6ml/kg, dé tan
s& thé < 25 [an/ phut, khong thé co kéo va bénh nhan cdm thay dé

chiu. Tranh gay PIP vuot qua 35 cmH20

* Giam oxy mau: tdng EPAP mdi [an 2 cmH20 néu Sp02 < 90% vJi

FiO2 > 60%. Khi tdng EPAP phai tdng kém IPAP néu mudn gilr
nguyén murc ap lwc ho tro.

* Duy tri SpO2 & khoang 90% - 95%

89

Chi dinh chuyén sang thé may xam lan

Ngung thé hodc nguy co ngung thd.

NIPPV thét bai (xAu di sau 2 gid hoic khdng cai thién sau 4
gio: PaO; giam  va/ hodc pH giam + PaCO; ting), hodc co
chong chi dinh NIPPV.

Nhip tho > 35 lan/phut.

Roi loan khi mau dong mach ning: Giam oxy méu ning PaO,
< 40 mmHg hodc PaO,/ F;0, < 200, hoic toan hé hap nang pH
<7.25 va/ hoac PaCO; > 60 mmHg.

Tri giac giam (lo mo, hon mé).
Bién chimg tim mach (tut huyet ap, soc) bién chung khac

(chuyén hoa, nhiém trung mau, viém phéi, nhdi mau phdi, tran
dich mang phdi nhiéu, chan thuong nguc do khi ap).
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Oxygen Escalation Strategy

1.NC@6 LPM 3. NC + Non-rebreather 5. Noninvasive ventilation

- - _/\‘\ {
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\& T _,-!":‘
2. Venturi mask 4. HFNC 6. Intubation
up to 50%
Am J Emerg Med. 2020 Oct; 38(10): 2160-2168.
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Outcome vs. support
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Med Intensiva (Engl Ed) . Jun-Jul 2021;45(5):315-317.
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Take-home message

* Cung cap oxy la v6 cung thiét yéu cho bénh nhan COVID-19 cé suy
hé hap giam oxy mau.

« Bénh nhan COVID-19 suy hd hap tién trién can dugc ho tro hd hap

— HFNC la phuong phap ho tro hd hap khdng xam 1an hitu ich, giup
gidm nhu ciu phai dat NKQ va thd may xam 1an. Can theo ddi va danh
gia/tién doan dap ing vai HENC.

— NIV ¢6 thé sir dung néu khdng ¢ HFNC, can theo ddi sat dé danh gia
sy can thiét phai dat NKQ

e Tranh dat NKQ qua mudn!
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