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ROLE OF HYPEROXIA IN THE TREATMENT
OF COVID-19 AND OTHER PNEUMONIAS

Tran Viet Ha', Phan Thanh Tai*

Vo Truong Toan University - National Highway 1A, Thanh Xuan Commune, Can Tho City, Vietham
2Vo Truong Toan University Hospital - National Highway 1A, Thanh Xuan Commune, Can Tho City, Vietham

Received: 18/10/2025
Revised: 04/11/2025; Accepted: 07/01/2026

ABSTRACT

Objectives: Synthesize contemporary evidence on the benefits and harms of hyperoxia-
supraphysiologic arterial oxygen caused by high inspired oxygen-in adults with COVID-19 and other
pneumonias, and translate findings into pragmatic oxygen targets.

Methods: We consulted WHO and NIH living guidelines, professional society guidance,
randomized trials of acute hypoxemic respiratory failure (including COVID-19), and mechanistic
reviews through October 17, 2025. Outcomes included mortality, organ dysfunction, ventilator-
and oxygen-free days, and oxygen-related adverse events.

Results: Guidance converges on titrated oxygen that avoids both hypoxemia and sustained
hyperoxia, typically targeting SpO, 92-96% for most adults and 88-92% for those at risk of hyper-
capnic respiratory failure. Large ICU trials (HOT-ICU) and a COVID-19-specific trial (HOT-COVID)
show no survival advantage with higher PaO, targets (~90 mmHg) compared with lower targets
(~60-70 mmHg). Mechanistic and clinical data link hyperoxia to oxidative lung injury, absorption
atelectasis, impaired microcirculation, and CO, retention in predisposed patients.

Conclusions: In COVID-19 and other pneumonias, liberal oxygen strategies aiming for
supranormal saturations confer no mortality benefit and may cause harm. Practice should
prioritize goal-directed, conservative oxygenation-aim for SpO, 92-96% (or 88-92% in CO,
retainers), reassess frequently, and wean FiO, early with appropriate PEEP.
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TOM TAT
Muc tiéu: T6ng hgp bang chiing cap nhat vé (i ich va nguy co ctia oxy cao ap - PaO, vugt muc sinh
ly do th& FiO, cao - & ngudi l6n méc COVID-19 va cac viém phdi khac, dong thai chuyén héa bang
ching thanh muc tiéu oxy thuc hanh.

Phuong phap: Tham khdo huéng dan séng ctia WHO, NIH; huéng dan chuyén nganh; cac thi ng-
hiém ngau nhién vé suy hé hap thiéu oxy cdp (bao gdm nghién cltu chuyén biét COVID-19); va céc
téng quan co ché dén ngay 17/10/2025. K&t cuc gobm t& vong, rdi loan co quan, s6 ngay khéng thd
may/khéng can oxy va tac dung bat Lgi lién quan oxy.

K&t qua: Cac hudng dan qudc t& théng nhat chuan dd oxy nhdm tranh thiéu oxy va ting oxy kéo dai,
vdi muc tiéu SpO, 92-96% cho da s0 va 88-92% cho nhém nguy co gilt CO,,. Th* nghiém ICU quy md
&n (HOT-ICU) va thir nghiém chuyén biét COVID-19 (HOT-COVID) khéng cho thay lgi ich séng con
khi nham PaO, cao (~90 mmHg) so v&i thap hon (~60-70 mmHg). DI liéu co ché va lam sang cho
thay hyperoxia lién quan t6n thuong phéi do oxy hoa, xep phdi do hép thu, réi loan vi tuan hoan va
tang CO, & bénh nhan c6 khuynh hudéng.

K&t luan: Trong COVID-19 va céc viém phéi khac, chién lugc dung oxy ty do dé dat bao hoa/Pa0,
trén murc sinh ly khdng cai thién s8ng con va cé thé gay hai. Thuc hanh nén vu tién oxy bao ton theo
muc tiéu: SpO, 92-96% (hodc 88-92% néu nguy co gitt CO,), danh gia thudng xuyén va gidm FiO,
s&m két hgp PEEP phu hop.

Tir khéa: Hyperoxia, liéu phap oxy, COVID-19, viém phéi, muc tiéu bao hoa, ICU.

2. PHUONG PHAP TONG QUAN

Nguén di lieu: WHO “Clinical management of
COVID-19: living guideline” (2023), huéng dan
NIH (2024), tém tat/huéng dan cta BTS/IDSA, thur

1. DAT VAN DE

Oxy la mot “thudc” thiét yéu trong diéu tri suy h6 hédp do
viém phdi va COVID-19. Tuy nhién, hyperoxia tinh trang
b&o hoa/Pa0, vugt murc sinh ly kéo dai do th& FiO, cao

c6 thé gay ddc tinh phéi va ngoai phdi. Trong dai dich
COVID-19, vu tién ban dau la ngan nglra thiéu oxy; dau
vay, bang chirng lAm sang tich liy cho thay chién lugc
dung oxy tu do dé dat bao hoa rat cao khéng cai thién tur
vong va c6 thé lam tang bién cé.

Bai tdng quan nay nham:

1. Trinh bay sinh ly bénh va co ché dbéc tinh do
hyperoxia;

2. Tém tat khuyén cdo muc tiéu oxy hién hanh;

3. T6ng hop dir liéu thir nghiém so sanh muc tiéu oxy thép
hon véi cao hon & viém phéi/COVID-19;

4. Bé xuét khuyén nghj thuc hanh trong béi canh Viét Nam.

*Tac gia lién hé

nghiém HOT-ICU (NEJM 2021) va HOT-COVID (CHEST
2025), cung cac t8ng quan co ché vé doc tinh oxy dén
ngay 17/10/2025.

Tirkhoa: hyperoxia, oxygen targets, ICU, SpO,, PaO,, FiO,,
COVID-19, pneumonia.

Tiéu chiduwavao: nghién ctru ngudi l&n c6 COVID-19/viém
phai gay suy hd hap thiéu oxy; so sanh muc tiéu oxy hodc
néu ré muc tiéu SpO,/Pa0_; téng quan co ché lién quan
ldm sang.

Tiéu chi loai trir: nhi khoa/sd sinh; oxy cao ap trong buong
cao &p; nghién cu chi phau thuat.

Téng hop theo phuong phap tudng thuat cé cau tric.
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3. KET QUA
3.1.Sinh ly bénh va co ché ddc tinh

Hyperoxia lam tang sinh cac géc oxy tu do (ROS), réi loan
chirc nang ty thé, kich hoat dudng tin hiéu viém va chét
t€ bao; hau qua la viem phdi do oxy va xo hda khi phaoi
nhiém kéo dai. FiO, cao tao diéu kién xep phdi do hap thu
(absorption atelectasis) khi nito bi thay thé bang oxy khi
d& hap thu vao mau lam giam thé tich phé nang. O bénh
nhan c6 khuynh huéng gitr CO, (COPD, béo phi giam
thong khi), tdng oxy c6 thé lam giam kich thich hé hap va
gay tang CO, do mat co mach phéi ¢ vung V/Q thap [1-4].

3.2. Muc tiéu oxy theo huéng dan

WHO va NIH khuyén nghi chuén dé oxy dé dat SpO, 92-
96% cho da s& ngudi ldn, va 88-92% cho ngudi cé nguy
ca gitr CO,; tranh SpO, > 96% kéo dai néu khéng cé chi
dinh d&c biét. BTS/IDSA cling nhdn manh chi dinh oxy khi
c6 thi€u oxy khach quan va ing hé muc tiéu bao tén [5-7].

3.3. Thi* nghiém ngau nhién & suy ho hap thi€u oxy cap

HOT-ICU (NEJM 2021) tuyén 2928 bénh nhan (= 58% viém
phdi) so sanh dich PaO, khodng 60 mmHg véi 90 mmHg;
khong khéac biét tir vong 90 ngay va khong cé tin hiéu lgi
ich & cac phan nhém chinh [8]. Thir nghiém chuyén biét
COVID-19 (HOT-COVID, CHEST 2025) cho thay dich thap
khéng kém an toan, cé xu huéng ting ngay tu do hd trg
oxy/thiét biva khong ghinhan lgiich ctia dich cao [9]. Cac
nghién ctu hudng t&i “normoxemia” chirng minh giam s
dung oxy ma khong tang thiéu oxy hay tir vong [10].

3.4. Ap dung cho viém phdi khac ngoai COVID-19

Nguyén téc titration 4p dung tuong ty & viém phéi do vi
khuan, viém phdi cong dong hay bénh vién. O’ dot cap
COPD c6 viém phéi, muc tiéu 88-92% gitip han ché tang
CO, do oxy. & ngudi nguy ca xep phdi (ngudi cao tudi,
nam lau), PEEP/huy déng phdi quan trong hon tang FiO,
don thuan [5-7].

4. BAN LUAN

4.1. Bang chirng héi tu tir huéng dan va thir nghiém cho
thay: (1) Hyperoxia gay hai qua nhiéu co ché; (2) Khdong co
lgi ich t&r vong khi nham dich PaO_/b4o hoa cao & suy ho
h&p do viém ph&i/COVID-19; va (3) Chién lugc “normox-
emia” la hgp ly. Diéu nay dac biét quan trong trong boi
canh str dung HFNC/NIV/IMV & COVID-19 nang, khi nhu
cau FiO, c6 thé cao trong giai doan dau. Thay vi leo thang
FiO, dé dat SpO, > 96%, nén t6i uu héa PEEP/luu lugng
va huy déng phdi an toan, sau do giam FiO, xubng < 0,6
cang sém cang tot.

4.2. Quan ly muc tiéu theo bdi canh: Trong phong cap
cltu va ndi téng quat, bat dau oxy khi SpO, < 90-92% hoéc
c6 d4u hiéu suy hé hap; chuan dé dé dat 92-96% (hodc
88-92% néu nguy ca gilr CO,). O COPD/giam thong khi,
can khi mau sém dé c4 thé hoa. Trong ICU, sir dung ABG
dé theo dobi PaO,; dich PaO, 60-70 mmHg hop ly cho da
s0, trir ngoai l&. Can uu tién xr tri cdn nguyén thiéu oxy
(dam tiét, xep phdi, phu phéi) song hanh v&i chuan dé oxy.

4.3. Cac diém thuc hanh then chét: (1) Dat muc tiéu
SpO, r6 trong y lénh; (2) Do lai sau m®i diéu chinh va khi
tinh trang thay doi; (3) Giam FiO, theo bac nho khi SpO,
6n dinh 2 10-15 phut; (4) Canh giac SpO, > 96% kéo dai -
coi nhu “bat thudng” can can thiép gidam FiO,; (5) Uu tién
tang PEEP/luu luong trudc khi téng FiO, khi FiO, 2 0,6; (6)
& COPD va hoi chiing giam théng khi, duy tri 88-92% dén
khi c6 khi mau.

4.4. M& rong

Co' sd sinh ly va ly do chon muc tiéu bao ton.

Cung lugng oxy m6 (DO,) = Cung lugng tim x Ca0,; CaO,
=1,34 x Hb x Sa0O, + 0,003 x PaO,. Khi Sa0, da & “dinh
phéng” (khoang 94-96%), phan déng gép 0,003 » PaO, rét
nho; trong khi do, PaO, cao géy rGi loan ndi Mo, tang tinh
thdm, hoat hda neutrophil va lam nang tén thuong phdi.
TUr g6c nhin quan tri rui ro, chién lwgc bao ton gilp tdi da
hoa lgi ich bién va t6i thiéu héa dodc tinh kumulatif ctia
oxy.

4.5. Chién lwgc chuan dé oxy theo b8i canh lam sang

Cap clu »> ndi khoa > ICU hinh thanh mét “chubi lién
tuc” ctia chudn dd oxy. O' mdi mét xich can cé: (a) Muc
tiéu SpO, viét ro rang; (b) Tan suat danh gia lai; (c) Tiéu
chi tang/gidm FiO,; (d) Biém chuyén dai thiét bi; va (e)
Chién lugc x{r tri can nguyén song hanh (tu thé, dan luu,
hat dam, Lgi tiéu khi phu phdi). Ap dung géi can thiép nay
giup giam thai gian phoi nhiém FiO, cao va giam bién c6
do hyperoxia.

4.6. Theo doi va an toan khi dung oxy

Theo dbi khéng chi la mot s6 do SpO,. Can xem xét: dau
hiéu céng th& (d€m nhip thd, co kéo co hd hap phu), khi
mau (PaO,, Pa CO,, pH), huyé&t déng, va hinh anh. Trén
thd may, phéi hop chi s8 co hoc (compliance, driving
pressure). Khi SpO, cao ma FiO, cling cao, hay tu hoi:
phai chang phdi dang xep va can PEEP/huy déng thay vi
thém oxy?

4.7.Tinh huéng dac biét va ngoai L&

Thi€u mau nang, ngd doc CO/metHb, thai ky, va tién mé
& cac bdi cdnh c6 thé tam thdi can Sp0O,/Pa0, cao hon;
song nguyén tic chung (3 gidm FiO, s6m sau khi qua giai
doan nguy co. O COPD/giam théng khi, uu tién Venturi/
HFNC, ldy ABG s@m, va tranh vugt 92% trong giai doan
dau dén khi kiém soat dugc CO,,.

4.8. Thuat toan thuc hanh

B1) Danh gia thi€u oxy va nguy cao gilt CO, » B2) bat muc
tiéu (92-96% hoac 88-92%) > B3) Lwa chon thiét bi ban
dau (NC/Venturi/HFNC/NIV) - B4) Tai lugng gia sau 5-10
phut > B5) Néu chua dat muc tiéu: tdng luu lugng/FiO,
mot bac va can thiép can nguyén (tu thé, hat dam, PEEP)
> B6) Khi 6n dinh: gidm FiO2 tirng bac; néu FiO2 = 0,6, Uu
tién tang PEEP trudc > B7) Lap k& hoach cai va gido duc
ngudi bénh.
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5. KET LUAN

Obénh nhan COVID-19 va cac viém phéi khéc, chién lugc
nham b&o hda hoac PaO, cao vugt muc sinh ly khong
cai thién sdng con va c6 thé gay hai. Thuc hanh téi vu la
chudn dé oxy dé dat normoxemia, theo ddi ch&t ché, giam
FiO, s6m cung vdi PEEP/huy dong hgp ly, va ca thé héa
theo nguy co gitr CO,,.

LOI CAM ON

Nhom tac gia xin cam on cac déng nghiép tai Truong Dai
hoc V6 Truong Toan va Bénh vién Dai hoc Vo6 Truong Toan
da hé tro'y ki€n chuyén mén cho ban thao.
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