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NOQI DUNG CHINH

Pinh nghia hé tr¢ ho hap khong xam lan
Vi sao can trién khai NRS ngoai ICU?

Chién lwoc trién khai: Chon bénh, quy trinh ky thuit, dao tao...

Két luan & thong diép
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® Suy ho hap cap tinh 12 mot chi dinh pho bién de nhap vién vao don
vl cham soc tich cuc. Thong khi co hoc xam lan, dic biét 1a thong
khi ap luc duong la can thiét.

- Bat chap nhiing tién bo trong quan ly cham soc tich cuc, cac bién
chu:ng va ty I¢ tir vong li€én quan dén dit noi khi quan va thong khi
ap luc duong van khong hé nho.

» Qua tai ICU dién ra thuong xuyén tai nhiéu bénh vién.

Do do, nhu:ng nd luc nham tranh thong khi co hoc xam lan
thong qua vi€c su dung cac thiét bi khong xam lan: HFNC,
CPAP, NIV da thu hut nhiéu su cha .
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Vi sao can trien khar NRS ngoa1 ICU?
» Tang s6 bénh nhan suy ho hap can ho trg
e Giam tai ICU va toi wu nguon luc

* HO tro som lam thay do1 tién lwong, giam thot gian nam vién

1.Rittayamai, Nuttapol AU, Pravarnpat et al. Safety and efficacy of noninvasive ventilation for acute respiratory failure in general medical ward: a

H Rs prospective cohort study JF - Journal of Thoracic Disease; Vol 15, No 10 (October 31, 2023)
2.Pettenuzzo T, Boscolo A, Pistollato E ef al. Effects of non-invasive respiratory support in post-operative patients: a systematic review and network meta-

2026 analysis. Crit Care 28, 152 (2024)
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Noninvasive Respiratory Support for Adults with

Acute Respiratory Failure

Authors: Laveena Munshi, M.D., Jordi Mancebo, M.D., and Laurent |. Brochard, M.D. Author Info & Affiliations

NIV & CPAP

Cung cap ap luc duong, cdi thién qua trinh trao déi khi dan dén gidm st dung co hé hap phu

* Tao PEEP hiéu qua hon (c6 thé ro ri quanh mask) « Giam thiéu pha loang néng dé oxy trong khi th®
e Gidm tién tai va hau tai * Tao PEEP nhe
* Cung céap ap luc duong trong thi hit vao * Rtra khoang chét

e C6 tac dung co hoc giup khac phuc tinh trang auto- ¢ Tang stic can duong thd gitp kéo dai thi thd ra
H Rs PEEP hoadc déng dudng thd sdm e Lam 3m khi th&

2026

Munshi L, Mancebo J, Brochard LJ. Noninvasive respiratory support for adults with acute respiratory failure. Hardin CC, organizador. N Engl J Med. 2022;387:1688—98
Yy W | B | T !l



CPAP(Continuous Positive Airway Pressure)

* Vo1 CPAP, bénh nhéan tu thd vo1 mot mire ap luc duwong lién tuc duoc duy
tri trong ca thi hit vao va tho ra. CPAP co thé duoc st dung bang cac may
thd trong ICU, hé thong continuous flow + PEEP valve.

» Ting FRC(Functional Residual Capacity) — cai thién trao d6i khi, giam
shunt.

» Ngiin xep phé nang: sau phau thuit 6 bung hoic 16ng nguc
* Giam cong thé bang cach:
- Chong lai intrinsic PEEP (auto-PEEP),
- Cai thién co hoc ho hap.
* Cai thién oxy héa ma khong thay doi PaCO: (trir khi giam WOB 13).
HRS
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Chi dinh CPAP

» Suy hé hap giam oxy (Type I):

- Phu phoi cap do tim (hiéu qua tot nhat).
- Viém phéi murc d§ nhe — trung binh.

- Xep phoi sau mo.

 OSA (ngung thé khi ngu do tic nghén).

* Sau rut ngi khi quan (post-extubation support) 6 nhdm nguy co cao.

HRS
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NIV (Noninvasive Ventilation)

* NIV la thong khi ap lyc duwong khong xam lan, st dung mask (full-
face/nasal/helmet) dé cung cap hai mirc ap luc cho bénh nhan ty the,
nham ho tro ca oxy hoa va thong khi. NIV ‘thudng dung Pressure
Support Ventilation (PSV) két hop PEEP

 Ho tro thong khi (Ventilatory support)
- PS lam ting thé tich khi lwu théng (Vt) — ting thong khi phut —

giam PaCO:..
- Giam cong thd bang cich giam tai co hd hap (unload respiratory
muscles).

 Cai thién oxy hoa
- EPAP (PEEP) — tang FRC, mé lai phé nang — ting PaO..
HRS
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Chi dinh NIV

» Suy hé hap Type II (Ting PaCO2)

- Pot cap COPD (Chi dinh tot nhat, bang chiing cao)
- Con hen nang (chon loc)

- Bénh than kinh-co (ALS, GBS, myasthenia...)

- Béo phi — giam thong khi (OHS)

» Suy hé hap Type I (giam oxy)

- Viém phoi muc do vira

- OAP/ARDS nhe, néu phu hop

* Hb tro sau rat NKQ é nhom nguy co cao suy hé hap.

HRS
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High-Flow Nasal Cannula (HFNC): Rationale and Advantages
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HFNC vs. Conventional oxygen in Acute Respiratory Failure
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HFNC: Chi dinh?

e Suy giam chire niing ho hap
* Bénh nhan tu the ¢0 mot hoac nhiéu dau hi¢u sau: |

;,\@t Van de lam sach chat nhay (dam)
J

= Dau hiéu tdng cdng thé (e.g. any RREWS #0)
KG

 —— S

- -

Kho thé hodc cac dang khé chiu vé hé hap khac

o_.{ C6 nhu cau sir dung oxy (e.g. any Sp0, EWS #0)
HRS
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Early use of HFNC reduced intubation rate

ORIGINAL ARTICLE

f X in @ W

High-Flow Oxygen through Nasal Cannula in Acute
Hypoxemic Respiratory Failure

Authors: Jean-Pierre Frat, M.D., Arnaud W. Thille, M.D., Ph.D., Alain Mercat, M.D., Ph.D., Christophe Girault, M.D., Ph.D.,
Stéphanie Ragot, Pharm.D., Ph.D., Sébastien Perbet, M.D., Gwénael Prat, M.D., +23 , for the FLORALI Study Group and
the REVA Network™  Author Info & Affiliations

Design Results
23 center RCT Reduced 90-day mortality Reduced intubation rate*
Patients p=0.02 p = 0.009
50 50
n =310 AHRF % & 58%
(PaO,:FiO, < 300 mmHg) <0 g 40
9 9
Intervention 2 § 30
S 20 S 20
NHF s 23% s
Control 10 10
Non-rebreather mask or NIV NHE coT NIV NHE coT NIV
Outcome n=106 n=94 n=10 n=83 n=74 n=8i
*Patients with PaO,FiO, < 200 mmHg
Number of patients intubated « Significant increase in ventilator-free days on NHF.
at day 28 (not attained) » NHF significantly reduced intensity of respiratory discomfort and dyspnea.
2026 | Setting: Optiflow Starting flow rate: Mean flow rate: Mean FiO,:
ICU NHF used: 50 L/min 48 + 11 L/min 0.82 + 0.21

Patient characteristics

Main causes of
respiratory failure:

Community-acquired
pneumonia

Hospital-acquired
pneumonia

Extrapulmonary sepsis
Aspiration/drowning

Pneumonia related to
iImmunosuppression

Other

The NEW ENGLAND
JOURNAL of MEDICINE

197

37
16

20
34
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Early use of HFNC reduced intubation rate

Intensive
Care
Medicine

High flovw nasal canmnnula compared with
conventional oxygen therapy for acute
hypoxemic respiratory failure: a systematic

review and meta—analysis

Systematic Review | Published: 19 rMmarch 2019
Volume 45, pages 563—572,(2019) Cite this article

Patient characteristics
NHF Sys COT
Acute respiratory failure (immunocompromised) 880
Patients with acute hypoxemic respiratory failure Acute undifferentiated shortness of breath 100
Acute hypoxemic respiratory failure (pre-intubation) 313
Decreased risk Decreased escalation No difference Acute hypoxemic respiratory distress 729
of requiring intubation of oxygen therapy in mortality o
Cardiogenic pulmonary edema 136
{00 G LAt 04 Mild-to-moderate hypoxemic respiratory failure 60
[95% C1] 0.74-0.99 [95% C1] 0.51-0.98 [95% CI] 067-13] L bl

Acute dyspnea and hypoxemia 40
Hypoxic respiratory failure 14

HRS
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Early use of HFNC reduced intubation rate

High flow nasal cannula compared with
conventional oxygen therapy for acute
hypoxemic  respiratory failure: a systematic

review and meta—analysis

Systematic Review | Published: 19 mMmarch 2019
Volume 45, pages 563—572, (2019) Cite this article

Flow (L/min) Patients

Analyzed RCTs 10 15 20 25 30 35 40 45 50 55 60 Subjects (n)  Inclusion criteria

[T
Makd t al. 2017 ‘- ()
o L LT L —
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Rochwerg et al. 2019, Intensive Care Medicine
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Early use of HFNC reduced intubation rate

High-Flow Nasal Cannula in the Immediate Postoperative
Period

A Systematic Review and Meta-analysis

Dipayan Chaudhuri, MD © - David Granton, BSc ¢ - Dominic Xiang Wang, BSc © - ... - Ewan C. Goligher, MDA -

Laurent Brochard, MD de. Bram Rochwerg, MD & @b X ... Show more

NHF VS CoT NHF VS NIV
Preventing intubation in
post-operative patients
NHF is associg'ged yvith a I_ower risk No difference in:
of requiring intubation Intubation rate, rate of respiratory
[RR] 0.32 [95% Cl] 0.12-0.88 therapy failure, or ICU LoS
NHF is associated with a decreased Skin breakdown: More common
escalation of respiratory support with NIV after 24 hours
[RR] 0.54 [95% Cl] 0.31-0.94 (p < 0.001)

HRS
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Patient characteristics

Elective lung resection

Thoracic surgery

Cardiopulmonary bypass (BMI > 30 kg/m,)
Abdominal and or thoracic surgery
Cardiopulmonary bypass

Thoracotomic lung resection

CABG (BMI > 30 kg/m,)

Cardiothoracic surgery

Off-pump CABG

Thoracoscopic lobectomy due to lung tumor
Elective cardiac surgery

39
51
155
220
341
96
100
830
148
1o
100
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High-Flow Nasal Cannula in the Immediate Postoperative
Period

A Systematic Review and Meta-analysis

Dipayan Chaudhuri, MD @ - David Granton, BSc ® - Dominic Xiang Wang, BSc € - ... - Ewan C. Goligher, MD ¢ -
Laurent Brochard, MD de . Bram Rochwerg, MD A Qa b X ... Show more

Flow (L/min) . Patients

Analyzed RCTs ‘ 10 15 20 25 30 35 40 45 50 55 60 Subjects (n) | Inclusion criteria

“ Elective lung resection

Ansari et al. 2016

Brainard et al. 2017 “ Thoracic surgery

e CTT—
T R
o0 Tomeam
EI
T oo
e
o0 e

Chaudhuri et al. June 2020,
American College of Chest Physicians

H Rs Zochios et al. 2018




Clinical Practice Guidelines

ESICM CLINICAL PRACTICE GUIDELINES

Rochwerg B, et al. Intensive Care Medicine. 2020.

e

Acute

hypoxemic
respiratory
failure

NHF is preferred to
conventional oxygen
therapy (COT) for
patients with
hypoxemic
respiratory failure.

Peri-intubation

No recommendation
s made regarding use
of NHF in the
peri-intubation period.

NHF during intubation
should be continued
for patients who are

already receiving NHF.

Post-extubation respiratory
failure

NHF is preferred to COT
following extubation in patients
with any high-risk feature who
were intubated for >24 hours.

NIPPV is preferred to NHF in
patients who would normally
be extubated to NIPPV.

3

Post-operative

NHF is preferred to COT in high risk
and/or obese patients undergoing
cardiac or thoracic surgery to
prevent respiratory failure in the
immediate postoperative period.

Prophylactic NHF to prevent
respiratory failure in other
postoperative patients is not
recommended.




Clinical Practice Guidelines

ERS CLINICAL PRACTICE GUIDELINES
Oczkowski S, et al. European Respiratory Journal. 2021.

Acute
hypoxemic
respiratory

failure

NHF is preferred to
COT or NIV in
patients with acute
hypoxemic
respiratory failure.

Acute

hypercapnic
respiratory
failure

Trialling NIV prior to
use of NHF in
patients with COPD
or acute hypercapnic
respiratory failure.

Post-extubation

NHF is preferred to
COT in non-surgical
patients.

NIV is preferred to
NHF in non-surgical
patients at high risk of
extubation failure,
unless NIV is
contra-indicated.

Post-operative

Either NHF or COT
can be used in
post-operative

patients at low risk

of respiratory
complications.

Either NHF or NIV can
be used in post-
operative patients at
high risk of respiratory
complications.

Breaks
from NIV

NHF is preferred to
COT during breaks
from NIV in patients
with acute
hypoxemic
respiratory failure.




Clinical Practice Guidelines

AARC CLINICAL PRACTICE GUIDELINES

Piraino T, et al. Respiratory Care. 2021.

i

General recommendations for the
delivery of supplemental oxygen for
patients who require oxygen

Aim for Sp0, range of 94-98% for most of

Aim for 88-92% for patients with COPD.

Aim for 88-95% for patients with ARDS.

Consider early initiation of NHF.

hospitalized patients (included critically ill patients).

Ty

Post-extubation

NHF is preferred to
COT immediately
post-extubation in

patients who require
supplemental

oxygen.

~
@@
Avoid escalation

NHF is preferred
to COT to avoid
escalation to NIV
or [V in patients
who require
supplemental

oxygen.

RECOMMENDATION
based on

sclentiflc experlence

Immuno-
compromised

Either NHF or COT
may be used in
patients who require
supplemental

oxygen.




Why implement HFENC outside the ICU?

Bénh nhén cé tinh trang suy hd hap tai cac

- e » Cai thién két cuc
khoa noi va khoa cap curu.

* Suy ho hap véi nhu cau oxy ting lén * Swdoc lap
* Khong can phai thd may « van dong sém
* CO6 thé co lgi khi st dung ho trg ho . N
X A . X y * Dinh dudng
hap khong xam lan (HFNC hoac ,
NTTYN e (@iao tiep

* Van d¢ luan chuyén givong bénh: ICU qua tai

* Trang thiét bi: Pon gian va dé s dung, c6 thé
van hanh véi oxy dong thiap hodc bang khi
phong.

HRS
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Why implement HFNC outside the ICU?

PHO HO CHI MINH

KHUYEN CAO SUDUNG MAY THGHFNC /5",
TRONG HO TRQ HO HAP CHO NGU'OI BENH TA‘:\%Y

CAC BENH VIEN TREN PIA BAN THANH PHO &

(ban hanh kém theo Céng van s6 7TUH 5/ ngay 07" thdng 4

5. CAC BUGC TIEN HANH:

LUU PO THO HFNC PO VOINGUOT LON

Negwdi bnh c6 chi dinh HENC
- Cii diit ban dau: FiO: 60% va flow 40 litphit
- Diéu chinh .
+ Piéu chinh FiO: mdi 5 - 10% dé dat dwge mue tiéu oxy trén 1am sang
+ Diéu chinh mitc Flow mdi lin 5 - 10 livphat cé thé lén t&i 60 livphit tuy theo
nhu chu va dép img cua ngwdi bénh

|

3 Mue tigu dat
+ 8p0; > 96% (ngudi bgnh COPD chi cin dat > 92%)
+ Pa0; > 60 mmHg.
+ PaCQs, pH binh thudmg hodic & mie chip nhin duge (khi théng khi chip
nhan ting CO; & ngudi bénh ARDS, hen phé quan, COPD)
+ Nhip thé < 30 lin/phit

nam 2023)

Thang 09 nam 2023

- Khi FiOa < 40%, giam déng mdi
14n 5-10 Liphit mGi 2-4 gidr.
-Khi FiOs <35% vi Flow <20
litdphit

- Nhip the ting > 30 lAn/phit mic
di 43 diéu ehinh ti vu HFNC

- C6 diu higu the byng ngye
nghich thutng sau khi the HENC
-pH<72

= Chi 56 ROX < 3,85 xét dit NKQ

HRS
2026

Ngirng HENC = oxy kinh

Dijt ndi khi quin, thir méy xim
nhip

WE - -
> A O

6
LUU PO THO HENC POI VOI TRE EM

Tré nhii nhi viém tiu phé quan c6 chi dinh thé oxy dong cao HENC
(kém dap fmg thé oxy cannula: con thd nhanh*, ritt 16m nguc, SpOz: 92-94%),

Cai dat théng s6 HFNC ban diu
- FiOz: 30-40%
- Luwu lrgng (Flow) theo cin ning: 2 litkg/phit

Dap tng tt* sau
30-60 phat

Didu chinh théng s§ HFNC theo thi tu
- Tang luu hugng mdi 2-3 liv/phit, t6i da 20-25 lit/phuit ban diu

Tiép tyc duy tri thong sb

FiO2: mBi 3-5%, dén 16i da 60%

]

cb Diip tmg t6t* sa khong
30-60 phut
Diéu chinh théng s6 HFNC theo thir tw Thé NCPAP holic
- Giam dén FiO2: m8i 3-5%, dén 30% Thé méy khdng xam nhéap
- Giam dén luu lugng m3i 2-4 lit/phit, dén < 2 litkgfphit

Pip g 161* sad
6-12 gitr

Neung HENC
| Thé oxy qua

*Nhip thér binh thirémg theo tudi, bot hode hét rit 16m ngue, SpO > 95-97%.




HFNC in the ward and ED

e Tinh trang giam oxy mau can >4 1/ph oxy dé duy tri SpO- muc tiéu

Kho tho va/hoac tang cong tho

e Cannula mii khong dap tng dt nhu cau lvu luong va/hoic nhu cau
FiO:

e Lam am cac dich tiét dic quanh
» Khong dung nap thd may khong xam lan (NIV)
» Piéu tri giam nhe do kho thd va/hoic thiéu oxy ¢ giai doan cudi doi

H Rs Respir Care . 2021 Mar;66(3):357-365. doi: 10.4187/respcare.07960. Epub 2020 Aug 25
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HFNC exclusion criteria

* Lo mo va khdng thé tu duy tri dudng thd
» Toan ho hap ning (suy ho hap do giam thong khi)
Nghi ngo gay xuong mat hoac gay xuong so

* Soc
e Tac nghén dudng thd trén

H Rs Respir Care . 2021 Mar;66(3):357-365. doi: 10.4187/respcare.07960. Epub 2020 Aug 25
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Education

Table 1. Nasal High Flow (NHF) education topics by audience.

Physicians / Residents Nurses Respiratory Therapists

Theory and physiology of NHF therapy X X X
NHF protocol X X X
NHF device set-up and electronic medical record documentation X
NHF device maintenance X X
De-escalation and weaning X X X

HRS
2026
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Cost comparison

Cost Comparison: AirVo versus Vent . "
April 2021
Metric Med Surg Critical Care Difference Diffas% Source
Hourly Rate S 37.02 S 35.73 | S (1.29) -3.5% Per Jim R file 4/5/2021
Cost per 24h (1 day) S 889 S 857 S (31) -3.5%  Calculation
Patients per RN 4.6 1.8 (2.9) -61.6% Per Jim R file 4/5/2021
Cost per patient per day S 192 S 482 S 290 151.0%  Calculation
Device Days, median 3.30 5.84 2.54 77.0% Per Julie Jackson

Cost per patient on device* $ Calculation

*Cost looks only at staffing level during time on device. Costin this model does not consider supplies (oxygen,
medication, disposables, etc.), staffing outside of RN, etc.

If a hospital can successfully treat patienton AirVo rather than a vent:

1) Nasal High Flow (AirVo) patients require less staffing (med surg versus ICU ratios) and fewer device
daysthan ventillated patients.
2) Staffingratios - saves $290 per patientday

H Rs _— 3) Fewerdevice days on AirvVo thanon Vent - days reduced by 77%.

2026

Respir Care . 2021 Mar;66(3):357-365. doi: 10.4187/respcare.07960. Epub 2020 Aug 25
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Take home message

* NIV/NHF ngoai ICU an toan d6i v6i cac bénh nhan duoc chon loc khi
cO co sO ha tang phu hop.

» Can c6 cach tiép can dua trén quy trinh, theo ddi chit ché va su phoi
hgp da chuyén khoa.

* ICU van can thiét cho cac truong hop khong on dinh hodc nguy co
cao.

HRS
2026 1
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HOI HO HAP
THANH PHO HO CHi MINH

HOI NGHI THUGNG NIEN HOI HO HAP - HRS 2026

THE ANNUAL CONFERENCE OF THE HO CHI MINH RESPIRATORY SOCIETY

CAM ON QUY
DONG NGHIEP DA
CHU Y LANG NGHE
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