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Calam sang

e Bénh nhan nam 65 tudi, nhap vién vi khé thd

* Tién can COPD nhom B, dang diéu tri LAMA

e Bénh si: Ho dam trang 3 ngay, khéng sét, 2 ngay
nay khé thé tang dan, hit salbutamol khéng giam
-> vao vién. Tai Cap ctru, BN thd 30 U/ph, SpO,
82%, xu tri methylprednison 40mg, khi dung
SABA, oxy mask venturi 40% -> chuyén NG&i ho

Tai khoa No6i h6 héap:

Co kéo co hd hap phu nhe, VAS 9 diém

NT: 28 /ph, M: 106 /ph, HA: 138/82 mmHg, Nhiét
dé: 37,9°C

SpO, khi phong: 87%

Nghe phoi: ran rit, ran ngay hai bén

BC 10K/ul, CRP 8mg/L

X- quang phoéi: tdng sang 2 phé truong
KMBM:pH/PaC0,/Pa0,/HCO, 7,37/ 46 /52/ 25
Chan doén: Bgt cdp COPD nang (Rome)/ COPD

nhdm B

hap.
Bénh nhan nay can phwong thirc ho tro
hé hap nao la téi vu?
A. Oxy canula mui
B. Oxyqua mask Venturi
C.HFNC
;I(';ZsG r—
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o Sinh ly dot cap COPD va sw phu hop ciia HFNC

Cac bang chi*ng lam sang vé hiéu qua cia HFNC
trong dot cap COPD

e Cap nhat khuyén cao vé HFNC trong dot cap COPD



Sinh ly dot cap COPD va sw phu hop cia HFNC
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Tai sao can quan tam HFNC trong dot cap COPD?

Dot cap COPD la nguyén nhan hang dau gay nhép vién,
thd may va tir vong ngan han.

NIV (& tiéu chuan vang dé diéu tri dot cap COPD c¢6
tdng CO,, nhung 30-50% bénh nhan khéng dung nap.
HFNC la phuong thie ho trg hé hap tiém nang ddi véi

suy h6 hap giam oxy mau trong nhiéu bénh ly, trong do
co COPD.

Nhitng nghién cttu 2018-2025 cho thady HFNC khong
kém hon NIV trong dot cap COPD tang CO, nhe-trung

binh va cé kha nang dung nap tot hon.

1.
2.
3.
4.

GOLD. Global Strategy for COPD. GOLD Reports 2025-2026.

Ding L et al. HFNC in acute exacerbations of COPD. Respir Res. 2022.
Cong Z et al. HFNC versus NIV in AECOPD: RCT. Respir Med. 2023
Rezagli E et al. Non-invasive respiratory support in ARF. Crit Care. 2025.
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Sinh ly bénh dot cap COPD

Tang khang luc dudng thd: co that,phu né, dam dac.

Dynamic hyperinflation: EELV tang lién tuc theo nhip thao.

Giam dung tich khi hit vao (IC) tuwong &ng vai tang kho tha va
tang han ché co hoc.

Nhip thd nhanh » giam thoi gian thd ra > tang air-trapping.

K&t qua: auto-PEEP, tang cong thd, tang CO,, nguy ca suy ho

hap.

2026

GOLD. Global Strategy for COPD. GOLD Reports 2025-2026.

O’Donnell DE et al. Ventilatory mechanics in COPD exacerbations. Thorax. 2006.
O’Donnell DE et al. Dynamic hyperinflation & dyspnea in COPD. Clin Chest Med. 2005.
Singh D et al. Management of Asthma & COPD. Lancet. 2025.
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Cac tac dong cua HFNC phu hop sinh ly bénh COPD

Dong khi cao rira sach khodng chét hau hong, giup giam
téi hit CO,.

Tao ap lwc duong nhe cudi thi thd ra (PEEP-like effect),
giup can bang auto-PEEP, lam gidm xep phdi va cai thién
trao doi khi.

Gidm tan s6 thd (VRR): Nho giam cong thd va tang hiéu
qua théng khi, bénh nhan giam théd nhanh, lam tang thoi
gian thd ra > giam dynamic hyperinflation.

Airway obstruction and gas trapping:
T Airway resistence
4 Elastic recoil parenchyma
4 Function mucociliary
1 Inspiratory effortt
1 Dyspnea

Pulmonary gas exchange abnormalities
Arterial hypoxemia
With or without hypercapnia

Respiratory center:
4 Respiratory drive
IRR
4 Minute ventilation

Cai thién PaO,: Dong khi cao cung cap FiO, 6n dinh, cai

thién oxy héa dong mach. Pl
Ischemic heart disease
Heart failure
Bronchiectasis
., ] . ., . Slqep disorders
Giam WOB (work of breathing): HFNC lam giam gang Skeloa sco wasing
su'c hé hap nho giam auto-PEEP, giam su'c can dudng e oot
thd trén, va gidm nhu cau huy dong co ho hap phu.
2026 1. Colaianni-Alfonso N et al. Physiological effects of HFNC in AECOPD. Respir Physiol Neurobiol. 2024.
2. Rezoagli E et al. Non-invasive respiratory support guide. Crit Care. 2025.
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Upper Airways and lungs:
1 CO, clearence
1 PaO,
1 Paw
T EELV
1 Lung compliance
T Clearance mucociliar

Diaphragm
4 Inspiratory effort
4 WOoB




Luwu lwong cao giup rira khoang chét
phu hop cho liéu phap oxy co kiém soat

Unhealthy (i.e. pneumonia) Healthy

ﬂ

Room air

\
25 "G
8.4 mg/L N\
41% RH
Kiém soat NHF  NHF
15 Liphit 30 Lipht

35 bpm Respiratory rate

H Rs 1. Vapotherm®. Clinical Guide to High-Flow Nasal Cannula.
2026 2. Vapotherm Inc. Educationalillustrations on nasal high-flow therapy (NHF): dead-space
washout mechanism.
3. Moller W et al. Nasal high-flow clears anatomical dead space. J Appl Phys'fl. 201?. I «”—”l
— Tiw
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Su phu hop cua HFNC trong dot cap COPD

. ol 2. 5 e

§Spoz’ s PaCOy’ S WORK OF S RESPIRATORY  DYSPNEA®
= = BREATHING® T RATE™

Respiratory
support

Flow: 2 - 60 L/min

Reduction Dynamic
positive

airway
pressure

Patient
hydration comfort

Supplemental
oxygen

Medical Gas O,

Lenglet H, et al. Respir Care. 2012.
Jeong JH, et al. Am J Emerg Med. 2015.
Bell N, et al. Respir Care. 2015.
Makdee O, et al. Ann Emerg Med. 2017.
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HFNC cai thién ho hap va téng thanh thai dam
trong dot cap COPD

5 Tléu ChUén nhén bénh (’ 82 patients with: e
. z z ARF due to AECOPD with pH = 7.35;
i Suy hO hap Cap dO E HRCT showing bronchiectasis
AECOPD, pH 2 7,35 ﬁ ;\_ RR = 26 bpm on Venturi mask up to 10 L/min ) /' 15 NIV in ED \1
S 8 pH <7.35
G o 2 BRR<26bpmatlh
« HRCT xac nhan co = 12 domiciliary long-term NIV
: " I:L> & malignancy
bronchiectasis 9 pneumonia
2 tracheostomy
. > A p S 7 severe heart failure
+ Nhip th& = 26 1an/phat : T—— A e/
E Switched to HFNT up to 50 I/min + 02
. ) E Target 5p02 > 92%
* Dang tho Venturi mask < =
10 L/phut U
i
E Assess RR, ABG, BORG, sputum quantity , VAS ease of
H R s 4§ expectoration, VAS device tolerance
o atl, 24,48, 72h
2026 Crimi C et al. COPD. 2020;17:184-190 —
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HFNC c6 cai thién hé hap trong dot cap COPD

Table 3. Assessment of study outcomes at the different time-points.

Baseline 1h 24h 48h 72h p
RR (breaths/min) 29.6 (2.7) 26.2% (2.7) 23.1% (2.9) 213 (33) 19.6 (2.3) <0.001
pH 740 (0.03) 7.41 (0.03 742 (0.02) 742 (0.02) 742 (0.02) 0.02
pCO2 (mmHg) 584 (13) 53.9% (9.1) 51.6* (8.2) 48.9* (7.3) 479 (6.5) <0.001
p02 (mmHg) 61 9 (4.8) 65.3 (1.6) 67.1 (2.1) 67.8 (2.4) 68.6" (2.6) <0.001
BORG Score 7 (1.4) 4.9 (1.6) 41%* (13) 33(12) 3(1) <0.001
Mucus Quantity 1 (0.6) 2.1%(0.7) 24 (0.7) 2.5(0.7) 23 (0.7) <0.001
Ease expectoration 4 (1.3) 5.5% (1.3) 6 (1.5) 6.5 (1.8) 6.8" (1.7) < 0.001
Device Tolerance - 6.2 (1.2) 6.6 (1.1) 6.7 (1.1) 6.7 (1.1) 0.02

Mean (SD), p value was calculated assuming sphericity or Greenhouse-Geisser correction.

*Statistically different from the previous time-point.
*Different from baseline.
RR: respiratory rate.

« HFNC dwoc dung nap tot, gitp giam kho thé, gidm nhip thé, cai thién oxy, CO,

HRS va dac biét la tang thanh thai dam.

2026

Crimi C et al. COPD. 2020;17:184-190
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’ HFNC khong thua kém hon NIV ;
vei suy ho hap tang CO, nhe - trung binh trong dot cap COPD

Muc tiéu giam PaCO, Muc tiéu cai thién SpO, Muc tiéu cai thién pH
Mean Difference Mean Difference Mean Difference
IV, Fixed, 95% CI IV, Fixed, 95% Cl IV, Fixed, 95% CI
10.2: 9;31:97-35 0.11[14.71,493) 11.4.1pH <7.35 —_— 351pH 5 7.35 —
. 590 -0.14, 11.94 [ Cong 2019 -0.82-3.14,1.50) —— Cong 2019 -00240.04,000) —e—t
Corteglan 2020 F0.14,11.94) 1 Cortegian 2020  1.36 [-1.05, 3.77) —— Coregian 2020 -002}0.05,001]  —4—
Lee 2018 -260(882,362) . | Rezael 2021 2.00(0.57, 3.43) > L00 2018 0.00£0.03,009 :—
Rezael 2021 -453112.16,3.10) - p , ‘a Rezael 2021 0.00-0.02,0.02)
Subtotal (95% C)  1.25[0.16, 2.34] Subtotal (95% C1) -0,01-0.02, 0.00]

Subtotal (95% CI) 0.19[-2.78, 3.16)

I 11.42pH>7.35 B 35.2pH>7.35

15.2pH>7.35 Papachatzakis 202 0-40 F1.50, 2.30] 7 Pag \is 2020 0.0040.06,006)
Papachatzakis 2020 -520111.18,078) ~_ gl Ay 2 1.00 -0.17, 217 - e sinr-ogimgipod ppepye S =

Sklar 2018 0.27 [-10.85,11.40) Subtotal (95% cny  0.84 [-0.16, 1.83)

Subtotal (95% CI)  -3.97[-9.24, 1.30)

0, = N o
Total (95% CI): 0.81(-3.40 - 1.77) Total (95% Cl): 1.03(0.29 - 1.76) |@ Total {85% (Cl)=-0:01:0.02:~100) .
20 40 0 10 20 4 -2 0 2 4 01 -005 0 005 01
Favours [HFNC] Favours [NIV] Favours [NIV] Favours [HFNC) Favours [NIV] Favours [HFNC])

« O ca hai phan nhém pH, HFNC khéng lam gidm PaCO, cai thién pH tét hon NIV
« HFNC cai thién oxy héa tdt hon, dac biét khi chwa c6 toan hd hap = Phu hop véi bénh nhan
dot cAp COPD wu thé gidm ox
HRS . p g y

u E Guan L et al. HFNO in hypercapnic respiratory failure: systematic review & meta-analysis. Eur J Intern Med. 2025.




HFNC c6 uu diém vuot tréi hon Oxy chuan véi suy hé hap tang CO2
trong dot cap COPD

 HFNC cai thién théng khi

t6t hon oxy chuan

e HFNC dao nguogc toan
nhe tot hon oxy chuan

e Uu diém l&n nhat cla
HFNC la dung nap vugt

troi

Muc tiéu giam PaCO2 Mean Diference
IV, Fixed, 95% CI
_Study or Subgroup IV, Fixed, 95% CI_ -+
Li 2020 -280}4.98,-062) e
Longhini 2019 -1.58 |-8.06, 4.90) -
Xia 2022 1421344, ,061)
Total (95% Ch .2.03[-3.48, .0.59) 1 ‘ ’ 1 1
40 5 0 5 10

Kha nang dung nap

Favours [HFNC] Favours [COT)

Mean Difference
IV, Random, 95% CI

Muc tiéu cai thién pH Mean Difference
IV, Fixed, 95% CI
Sty or Suboroun) IV, Fluad. 95% 1 .
Li 2020 0.01[0.00,0.02) —
Longhini 2019 0.01 0.02,0.04) ——
Xia 2022 0.01[0.00,0.02
Total (95% CI) 0.01[0.00, 0.02) ’

005-002%5 0 0025 005

*

~Study or Subgroup IV, Random, 95% CI

e Chua du bang ching
khang dinh HFNC gidm
dat NKQ hoac ti vong so

7

VOl
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Guan L et al. HFNO in hypercapnic respiratory failure: systematic review & me}a-analysis. Eur J Intern-Med:2025.

Li 2020 1.60 [1.30,
Longhini 2019 212181,

Total (95% CI)

1.90) +

243)

1.86 [1.35, 2.37) ‘

} L

L |l

2 0 l
Favours [COT) Favours [HENC

Favours [COT) Favours [HFNC)
That bai diéu tri Risk Ratio
M-H, Fixed, 95% Cl
s B
Study or Subqroup M-H, Fixed, 95% CI__ L
Li 2020 0.52(0.29,0.91)
Longhini2019 05710.21,155 ¥
Xia 2022 1.09[0.65,1.81)
Total (95% C1) 0.74[0.52, 1.05)
o1 1 10
Favours [HFNC] Favours [COT)



HFNC an toan khong thua kem NIV

« C6 9 RCT véi tdng cdng 786 bénh nhan dwoc dwa vao phan tich gop.

o Ty lé ttr vong: khdng c6 khac biét cé y nghia thong ké gitra hai nhém (12 = 0,0%, P = 0,818;
RR = 1,000; 95% CI: 0,638-1,569; P = 0,999).

o Ty lé dat ndi khi quan: cling khédng khac biét cé y nghia thong ké&(1? = 22,1%, P = 0,253;
RR = 1,401; 95% CI: 0,790-2,484; P = 0,249).

o That bai diéu tri: HFNC c6 xu hwéng tang ty 1& that bai diéu tri so vai NIV, tuy nhién khéng
dat y nghia théng ké(I = 36,2%, P = 0,180; RR = 1,553: 95% Cl: 0,955-2,524: P = 0,076).

o Khéng dung nap diéu tri: HFNC giam dang ké tinh trang khéng dung nap so vdi
NIV(I* =0,0%, P = 0,976; RR = 0,145; 95% CI: 0,048-0,438; P = 0,001).

2026 Zhong et al., BMC Pulm Med 2025
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Khuyén cao ctia ESICM 2020 vé HFNC

.

When should high flow nasal cannula (HFNC) be used in the clinical setting?

Hypoxemic respiratory failure

Following extubation

Postoperative HFNC in high risk
and/or obese patients following
cardiac or thoracic surgery

Peri-intubation period

{moderate certainty) (moderate certainty) (moderate certainty)
(moderate certainty)
ﬁ d @ GAH 3
Strong Conditional Conditional No
recommendation recommendation recommendation recommendation

Fig. 1 Scheme of recommendations

e ESICM nhan manh can thém nghién cfu &ng dung HFNC
cho bénh nhan COPD

ESICM Clinical Guideline 2020




Khuyén cao

ERS 2022

HFENC hon
truyén thong, NIV

Oxy

trong suy hoé hap

cap gidm oxy mau

HFNC khi khéng
dung nap NIV &
bénh nhan COPD
suy hdé hap céap

tang CO, mau

1. Should HFNC or COT be used in patients with acute

hypoxaemic respiratory failure?

2. Should HFNC or NIV be used in patients with acute

hypoxaemic respiratory failure?

. Should HFNC or COT be used during breaks from NIV in

patients with acute hypoxaemic respiratory failure?

. Should HFNC or COT be used in post-operative patients

after extubation?

. Should HFNC or NIV be used in post-operative patients

after extubation?

. Should HFNC or COT be used in nonsurgical patients after

extubation?

. Should HFNC or NIV be used in nonsurgical patients after

extubation?

8. Should HFNC or NIV be used in patients with acute

hypercapnic respiratory failure?

TABLE 2 Population, intervention, comparison, outcomes (PICO) questions and recommendations

The ERS task force suggests the use of HENC over COT in patients with acute
hypoxaemic respiratory failure (conditional recommendation, moderate
certainty of evidence)

The ERS task force suggests the use of HENC over NIV in acute hypoxaemic
respiratory failure (conditional recommendation, very low certainty of evidence)

The ERS task force suggests the use of HENC over COT during breaks from NIV in
patients with acute hypoxaemic respiratory failure (conditional
recommendation, low certainty of evidence)

The ERS task force suggests the use of either COT or HFNC in post-operative
patients at low risk of respiratory complications (conditional recommendation,
low certainty of evidence)

The ERS task force suggests the use of either HFNC or NIV in post-operative
patients at high risk of respiratory complications (conditional recommendation,
low certainty of evidence)

The ERS task force suggests the use of HFNC over COT in nonsurgical patients
after extubation (conditional recommendation, low certainty of evidence)

The ERS task force suggests the use of NIV over HFNC for patients at high risk of
extubation failure, unless there are absolute or relative contraindications to NIV
(conditional recommendation, moderate certainty of evidence)

The ERS task force suggests a trial of NIV prior to use of HENC in patients with
COPD and acute hypercapnic respiratory failure (conditional recommendation,
low certainty of evidence)

HFNC: high-flow nasal cannula; COT: conventional oxygen therapy; NIV: noninvasive ventilation; ERS: European Respiratory Society.

HRS
2026

ERS Task Force. HFNC in acute respiratory failure. Eur Respir J. 2022
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Vai tro HFNC trong dot cap COPD

109, mo
. X
o 1P G0 4 ‘}]’

Dot Cap COPD ' Gis

HFNC

Néu xuat hién toan ho ha
NIV | < ' P
' Khéng
Can nhic . That bai - dung nap .| Can nhac
dat NKQ HFNC
: T - x /\
San san San sang
! 5ang cai NIV nlANEE
cal may v o Thay thé oxy truyén thong
2 o Luwa chon khi NIV khéng dung na
NIV chuyén HFNC SN 5 & nap
o HO trorut NKQ

Pisani L et al. HFNC in COPD: current practice. Respir Care. 2022.
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Cap nhat GOLD 2026 khuyén cao

Key Points for the Management of Exacerbations

Figure 4.6

* HFNC cho suy ho o o . L
Short-actinginhaled beta,-agonists, with or without short-acting anticholinergics, are
h3| p giam oxy mau recommended as the initial bronchodilators to treat an acute exacerbation (Evidence C)

Systemic corticosteroids can improve lung function (FEV1), oxygenation and shorten recovery time
* NIV cho suy ho hé’p and hospitalization duration. Duration of therapy 5 days (Evidence A)

Antibiotics are indicated in patients with purulent sputum, prior positive sputum bacteria culture,
or requiring mechanical ventilation (invasive or noninvasive) (Evidence A)

tang CO, hay khong

dép l'l’ng HFNC Antibiotics, when indicated, can shorten recovery time, reduce the risk of early relapse, treatment
failure, and hospitalization duration. Duration of therapy 5 days (Evidence B)

High flow oxygen (HFNT) is the first mode of ventilation used in COPD patients with acute
hypoxemic respiratory failure. For patients with hypercarbic respiratory failure or those who do not
respond to HFNT, use non-invasive mechanical ventilation (NIV) unless absolutely contraindicated.
NIV has been shown to: improve gas exchange, reduce breathing work and need for intubation,
decrease hospitalization duration and improve survival (Evidence A)

HRS
2026

Global Initiative for Chronic Obstructive Lung Disease (GOLD). 2026 Reports.




Chi dinh HFNC trong dot cap COPD
Cap nhat theo GOLD 2026

Co it nhat mot trong cac tiéu chi sau:
o Giam oxy mau kéo dai
o Khéng dung nap dwoc thédng khi khédng xam lan (NIV)
o C6 chong chi dinh v&i NIV
o Sau cai NIV
o Phong ngtra dat lai n6i khi quan sau rut ndi khi quan
o Diéu tri cho bénh nhan COPD 6n dinh nhwng c6 nguy co dot cap

* Can cén nhac nguon luc tai co sé dia phuong.

HRS
2026
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Chi dinh HFNC trong dot cap COPD — Phan dé nang dot cap
GOLD 2026

No respiratory failure: Respiratory rate: < 24 breaths per minute; heart rate < 95 bpm, no use of accessory
respiratory muscles; no changes in mental status; hypoxemia improved with supplemental oxygen given via
Venturi mask 24-35% FiO2; no increase in PaCQO..

V| Respiratory failure: Respiratory rate: > 24 breaths per minute; heart rate > 95 bpm, using accessory respiratory
HFNC nuscles; appropriate mental status; hypoxemia improved with supplemental oxygen via Venturi mask > 35%

A

:E‘ t°é“, < FiO,; hypercapnia i.e., PaCO; increased compared with baseline or elevated 50-60 mmHg.
iéu qua

Ventilatory Failure: Respiratory rate: > 24 breaths per minute; heart rate > 95 bpm, using accessory respiratory
muscles; acute changes in mental status; hypoxemia not improved with supplemental oxygen via Venturi mask
or requiring FiO; > 40%; hypercapnia i.e., PaCO; increased compared with baseline or elevated > 60 mmHg
and the presence of acidosis (pH £ 7.25).

2026 1.  Global Initiative for Chronic Obstructive Lung Disease (GOLD). 2026 Reports.
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Két luan
* HFNC phu hop sinh ly bénh ctia dgt cap COPD

e Bang ching 2018-2025 cho thay:
o HFNC khéng thua kém NIV & dgt cap COPD cé tang CO, nhe—trung binh
o HFNC tot hon oxy chuan vé cai thién oxy, PaCO,, pH va dung nap tot
o Khong khac biét tir vong va dat NKQ so véi NIV

 GOLD 2026 & ERS 2022:

o Khuyén cdo HFNC cho suy h6 hap giam oxy mau trong dot cap COPD
o O'ting CO, cap: HFNC dung khi khong dung nap / chéng chi dinh NIV

e HFNC khong thay thé NIV, nhung la lwa chon an toan — hiéu qua — dung nap tot
HRS & bénh nhan chon loc, trong dot cap COPD.

2026
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