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• Carl Wilhelm Scheele (1842-1927) discovered oxygen in 1771

• Joseph Priestley (1733-1804) isolated oxygen in 1774

• Antoine Lavoisier (1743-1794) named oxygen in 1778: “vital air”

Discovery of oxygen

React Oxyg Species (Apex). 2016 Jan;1(1):1-8.
https://www.nytimes.com

https://www.sciencefocus.com



• Alvan Barach (1895-1977), John Scott Haldane (1860-1936) and others 
introduced and developed oxygen therapy in 1900s to 1920s 

Early clinical use of oxygen

JAMA. 1922;79(9):693-699.
https://www.facebook.com/columbiasurgery

https://asthmahistory.blogspot.com



Experiments of John Scott Haldane

J Physiol. 1895 Nov 16;18(5-6):430–462.



J Physiol. 1895 Nov 16;18(5-6):430–462.



• During World War I, John Scott Haldane designed the first gas masks 
and oxygen therapy equipment for victims.

• He recommended up to 41% oxygen administration “continuously” for 
hypoxic patients. 

• He criticized intermittent therapy

• ‘intermittent oxygen therapy was like brining a drowning man to the 
surface of the water – occasionally’

Indian J Anaesth. 2014 May-Jun;58(3):350–352.

Oxygen therapy and John Scott Haldane



Br Med J. 1917 Feb 10;1(2928):181-3.

Oxygen therapy and John Scott Haldane



• Early 1960s: Oxygen therapy was contraindicated in COPD

• 1967: Levine BE et al. reported benefit of long-term oxygen 
administration in patients with chronic airway obstruction with 
hypoxemia 

• 1980s: Randomized trials (NOTT in 1980, MRC in 1981) demonstrated 
survival benefit of long-term oxygen therapy (LTOT) in COPD

History of oxygen therapy

Ann Intern Med. 1967 Apr;66(4):639-50.
Ann Intern Med 1980; 93:391.

Lancet 1981; 1:681.



Comparison of NOTT and MRC

Eur Respir Rev. 2023 Mar 22;32(167):220159.



Comparison of NOTT and MRC

Respir Care. 2013 Jan;58(1):18-31.



NOTT: Survival benefit of LTOT (vs. nocturnal O2) in COPD

Eur Respir Rev. 2023 Mar 22;32(167):220159.



MRC: Survival benefit of LTOT in COPD

Respir Care. 2013 Jan;58(1):18-31.



NOTT and MRC: Survival benefit of LTOT in COPD

Respir Care. 2013 Jan;58(1):18-31.



2025 GOLD Report

2025 GOLD Report



2025 GOLD Report



Am J Respir Crit Care Med. 2020 Nov 15;202(10):e121-e141.



LOTT trial (2016)

N Engl J Med. 2016 Oct 27;375(17):1617-1627.

• Long-term Oxygen Treatment Trial (LOTT)

• Patients: stable COPD and resting or exercised induced moderate 
desaturation (N = 738, 42 centers) 
• Resting moderate desaturation: SpO2 89 – 93% 

→ 24-hour oxygen vs. no oxygen

• Exercised induced moderate desaturation: during 6-minute walk test (6MWT), 
SpO2 ≥80% for 5 minutes and SpO2 <90% for 10 seconds
→ Oxygen during sleep and exercise vs. no oxygen

• No significant difference in
• Time to death or first hospitalization
• Rates of all hospitalizations, COPD exacerbations, COPD-related hospitalizations, 

quality of life measurements, lung function, 6MWT



N Engl J Med. 2016 Oct 27;375(17):1617-1627.

LOTT trial



INOX trial (2020)

N Engl J Med. 2020 Sep 17;383(12):1129-1138.

• International Nocturnal Oxygen (INOX) trial

• Patients: COPD with nocturnal desaturation (N = 243, 28 centers)
• Nocturnal home oximetry recording: SpO2 <90% at least 30% of the time in bed

• Excluded severe daytime hypoxemia, sleep apnea

→ Nocturnal oxygen vs. placebo (ambient air from a sham concentrator)



N Engl J Med. 2020 Sep 17;383(12):1129-1138.

INOX trial



N Engl J Med. 2020 Sep 17;383(12):1129-1138.

INOX trial



REDOX trial (2024)

N Engl J Med. 2024 Sep 19;391(11):977-988.

• Registry-Based Treatment Duration and Mortality in Long-Term Oxygen 
Therapy (REDOX) trial

• Patients: 18 years or older who met established criteria for the receipt 
of long-term oxygen therapy for chronic severe hypoxemia (N = 241)
• COPD 71%, pulmonary fibrosis 14%

→ LTOT 24hr/day vs. 15hr/day, “the more hours oxygen, the better”?



LTOT of 24 hours a day, not better 

N Engl J Med. 2024 Sep 19;391(11):977-988.
PLoS One. 2016 Sep 20;11(9):e0163293.

• REDOX trial (2024) showed no significant 
difference in mortality, hospitalization

• A Swedish COPD cohort study showed no 
significant difference in mortality rate.     
(N = 2,249)



AmbOx trial (2018)

Lancet Respir Med. 2018 Oct;6(10):759-770.

• Patients: Fibrotic ILD, not hypoxic at rest, SpO2 ≤88% on 6MWT (N = 74)

• Intervention: Ambulatory oxygen vs. placebo air 

• Primary outcome: health-related  quality-of-life  (HRQoL) assessed by 
King’s Brief ILD questionnaire (K-BILD)



AmbOx trial

Lancet Respir Med. 2018 Oct;6(10):759-770.



Study (Year) Population O₂ Therapy vs Control Key Outcomes Findings

NOTT & MRC Trials (1980–81)
Severe hypoxemia, COPD (PaO₂ ≤55 
mmHg)

LTOT ≥15 h/day vs no oxygen (or 
nocturnal)

Mortality
LTOT demonstrated mortality reduction.
; established LTOT standard of care.

LOTT Trial (2016)
Moderate hypoxemia, COPD (SpO₂ 89–
93% or exercise desaturation)

Long-term O₂ (continuous or during 
exercise/nocturnal) vs none

Composite: time to death or first 
hospitalization; QoL

No significant benefit – oxygen did not improve survival, time to hospitalizations, 
or QoL in moderate hypoxemia or exercise desaturation.

INOX Trial (2020)
COPD with isolated nocturnal 
desaturation (normal daytime 
oxygenation)

Nocturnal O₂ during sleep
vs placebo air

Composite: death or need for LTOT; 
exacerbations, QoL

No significant benefit – nocturnal-only oxygen showed no effect on progression to 
LTOT or survival, and no improvement in exacerbations or QoL​.

Lancet Meta-analysis (2022)
COPD with moderate hypoxemia and/or 
isolated nocturnal desaturation – 5 RCTs, 
N=1002

Home oxygen (LTOT or nocturnal) vs 
control

3-year Mortality
No mortality benefit – oxygen had little or no effect on 3-year survival in 
moderate hypoxemia and/or isolated nocturnal desaturation in COPD.

REDOX Trial (2024) Chronic severe hypoxemia LTOT of 24hr/day vs 15hr/day Mortality; hospitalization No significant difference between LTOT of 24hr/day and 15hr/day.

AmbOx Trial (2018)
Fibrotic ILD with exertional hypoxemia 
(resting SpO₂ >94%)

Ambulatory O₂ during activity vs no 
oxygen (crossover design)

Health-related QoL (K-BILD 
questionnaire)

Improved HRQoL – ambulatory O₂ was associated with better QoL scores and 
patient-reported mobility.

SOPHA Trial (2024)
Precapillary PH (PAH or CTEPH) with mild 
hypoxemia at rest and during exercise

Oxygen ≥16hr/day for 12 weeks vs no 
oxygen

6-minute walk distance; QoL
Improved exercise capacity – O₂ users had +42 m greater 6MWD vs controls​, with 
signals of improved exertional symptoms​.

Summary of key or recent trials in LTOT



Am J Respir Crit Care Med. 2020 Nov 15;202(10):e121-e141.

Types of oxygen devices



Am J Respir Crit Care Med. 2020 Nov 15;202(10):e121-e141.



Future directions for LTOT?



J Clin Med. 2020 Nov 26;9(12):3832.

(1) High-flow nasal cannula (HFNC)



J Clin Med. 2020 Nov 26;9(12):3832.

(1) High-flow nasal cannula (HFNC)



Am J Respir Crit Care Med. 2022 Dec 1;206(11):1326-1335.

(1) High-flow nasal cannula (HFNC)



Am J Respir Crit Care Med. 2022 Dec 1;206(11):1326-1335.

(1) High-flow nasal cannula (HFNC)



Arch Bronconeumol (Engl Ed). 2019 Jun;55(6):319-327.

(2) Automatic oxygen titration



Thorax. 2023 Apr;78(4):326-334.

(2) Automatic oxygen titration



Thorax. 2023 Apr;78(4):326-334.

(2) Automatic oxygen titration



Thorax. 2023 Apr;78(4):326-334.

(2) Automatic oxygen titration



Thorax. 2023 Apr;78(4):326-334.

(2) Automatic oxygen titration



Tuberc Respir Dis (Seoul). 2023 Nov 29;87(1):100–114.

(3) The issue of adherence: the need for telemonitoring?



N Engl J Med. 2016 Oct 27;375(17):1617-1627.

(3) The issue of adherence: the need for telemonitoring?



Chron Respir Dis. 2019 Jan-Dec:16:1479972318767724.

(3) The issue of adherence: the need for telemonitoring?



Chron Respir Dis. 2019 Jan-Dec:16:1479972318767724.
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마이숨:케어서비스시스템



마이숨, 보호자1&2, 병원
서비스공급업체 24시간콜센터, 주보호자 1&2, 주병원응급실
버튼을누르면바로통화영상통화연결가능

산소수첩
매일산소포화도측정, 상태설문지작성
산소처방전정보확인

나의일기
고령환자의나의일상화상기록

마이숨:케어서비스케어비전



마이숨:케어서비스케어비전_산소수첩

No 질문 답변

1 오늘호흡불편정도는어떤가요?
녹색: 1 (상태좋음)
노랑: 2 (보통)
빨간색: 3 (나쁨)

2 객담의상태는어떤가요?

3 지난밤잘주무셨나요?



마이숨:케어서비스케어비전_산소수첩



마이숨:케어서비스케어비전_산소수첩



마이숨:케어서비스케어비전_사용기록

환자및가족,
본사방문담당자와함께
산소사용정보및상태측정값을
(이전 1개월의산소사용정보..)
통계자료로확인하여
치료순응도를한눈에확인가능





Visit 0
(등록일: Baseline)

Visit 3
(48주)

Visit 2
(24주)

Visit 1
(12주)

4주
기기
데이터
확인

8주
기기
데이터
확인

16주
기기
데이터
확인

20주
기기
데이터
확인

28주
기기
데이터
확인

32주
기기
데이터
확인

36주
기기
데이터
확인

40주
기기
데이터
확인

44주
기기
데이터
확인







Ann Am Thorac Soc. 2018 Dec;15(12):1369-1381.



• Long-term oxygen therapy (LTOT) is an established treatment for 
patients with severe hypoxemia (PaO2 ≤55 mmHg)
• Improves morbidity and mortality, as well as quality of life

• Evidence is insufficient for moderate hypoxemia, nocturnal hypoxemia, 
or exercise desaturation

• Technological advancements can pave the way to improve the efficacy 
and alleviate the burdens of LTOT

• HFNC

• Automatic oxygen titration

• Telemonitoring

Summary
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