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John Scott Haldane 
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somministrazione di 
ossigeno supplementare

Haldane JS. The therapeutic administration of 
oxygen. BMJ 1917;1:181–183.



Long-term oxygen therapy, the first intervention that was shown 
to improve survival in patients with both severe hypoxemia and 
chronic obstructive pulmonary disease (COPD), had an effect
size so large that data from fewer than 300 patients were all that 
was needed to establish its efficacy.

N Engl J Med 391;11 nejm.org September 19, 2024
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… two small trials, performed more than 45 years ago, are the 
basis on which multiple professional societies and medical 
policy makers around the world recommend the use of long-
term oxygen therapy for at least 15 hours per day in patients 
with severe resting hypoxemia.

N Engl J Med 391;11 nejm.org September 19, 2024



In the Nocturnal Oxygen Therapy Trial (NOTT), 
performed in North America, 203 patients with COPD and 
severe hypoxemia were randomly assigned to receive 
continuous oxygen supplementation (24 hours per day) or 
nocturnal oxygen therapy for 12 hours per day

Nocturnal Oxygen Therapy Trial Group. Continuous or
nocturnal oxygen therapy in hypoxemic chronic 
obstructive lung disease: a clinical trial. 
Ann Intern Med 1980; 93: 391-8.



In another trial, which was conducted by the 
U.K. Medical Research Council (MRC), 15 
hours per day of oxygen therapy was 
compared with no supplemental oxygen in 
87 such patients.

Long term domiciliary oxygen therapy in chronic hypoxic
cor pulmonale complicating chronic bronchitis and emphysema: 
report of the Medical Research Council Working Party. 
Lancet 1981; 1: 681-6.
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Thorax 2015;70:i1–i43.
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Severe resting hypoxemia was defined as a PaO2<55 mm Hg (7.3 kPa) or a PaO2<59 mm Hg 
(7.9 kPa) plus one of the following: edema, hematocrit>55%, or P pulmonale on ECG in the 
NOTT (Nocturnal Oxygen Therapy Trial) (Ann Intern Med 1980;93:391–398.); 
or was defined as a PaO2 of 40–60 mm Hg (5.3–8.0 kPa) in patients with at least one prior 
episode of ankle edema in the MRC (Medical Research Council) study (Lancet 1981;1:681–
686.). 

In the pre- versus postintervention study, eligibility criteria were not reported; participants 
(n=6) had a PaO2 of 41.5–46.5 mm Hg (5.5–6.2 kPa) (Ann Intern Med 1967;66:639–650.). 

The observational studies enrolled individuals with a PaO2<55 mm Hg (7.3 kPa) (Rehabil 
Nurs 2017;42:268–273., Monaldi Arch Chest Dis 1993;48:445–446.).
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Severe chronic resting room air hypoxemia



Severe chronic resting room air 
hypoxemia

1) PaO2 ≤ 55 mm Hg (7.3 kPa) o SpO2 ≤ 88%.

2) PaO2 = 56–59 mm Hg (7.5–7.9 kPa) or SpO2 = 
89% più una delle seguenti condizioni cliniche: 
edema, ematocrito ≥ 55%, o P pulmonale all’ECG.

Moderate chronic resting room 
air hypoxemia

E’ così definita se presente una SpO2 89–93%.

Home Oxygen Therapy for Adults with Chronic Lung Disease
An Official American Thoracic Society Clinical Practice Guideline
American Journal of Respiratory and Critical Care Medicine Volume 
202 Number 10 | November 15 2020
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ATS recommendation. 

In adults with COPD who have severe chronic resting room
air hypoxemia, we recommend prescribing LTOT for at least 15 
h/d (strong recommendation, moderate-quality evidence).

Severe chronic resting room air hypoxemia
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Proper reassessment of home oxygen needs

It is so important that it has been identified as one of the top five areas for further improvement in 
adult respiratory medicine.

Patients who commence LTOT after a COPD exacerbation should be reassessed 4–8 weeks after 
hospital discharge to ensure continued eligibility (Respirology 2016;21:76–78.). 
In patients prescribed home oxygen for severe chronic resting room air hypoxemia, the GOLD
initiative recommends reassessing the need for oxygen after 60–90 days; when home oxygen is
started to treat severe hypoxemia after a COPD exacerbation, the GOLD initiative recommends
reassessing the home oxygen requirement. 
Ideally, reevaluation should occur at home to capture context and barriers to use. 
Expert opinion suggests that patients should be monitored, at minimum, every 6 months to confirm 
continued oxygen use, a current oxygen prescription, and adequacy of the equipment used.
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In summary based on the results of this study, we
conclude that cutaneous oximetry measurements currently
cannot be substituted equivalently for measurements
of Pa02 for decisions regarding initiation of
long-term oxygen therapy.
Cutaneous oximetry may be useful for screening; if the 
Sa02 is less than 85 percent with the patient at rest, then 
the need for direct measurement of Pa02 is obviated. 
Additional studies are needed to explore the other 
potential roles for cutaneous oximetry in identifying 
patients likely to benefit from ambulatory oxygen 
therapy;



In conclusion, 
in a heterogeneous group of patients with advanced respiratory disease, the present authors 
report that carbon dioxide arterial tension status can impair the agreement between arterial 
oxygen saturation and arterial oxygen saturation measured by pulse oximetry, particularly in 
patients with hypercapnia. In addition, the present results in a large number of paired 
samples show that agreement between arterial oxygen saturation and arterial oxygen 
saturation measure by pulse oximetry worsens as hypoxaemia values decrease. Therefore, it 
is likely that arterial oxygen saturation measured by oximetry may not be sufficiently accurate 
when assessing patients for long-term home oxygen therapy and should not substitute the 
gold standard arterial oxygen tension measured in arterial blood.

Eur Respir J 2008; 32: 1053–1059



The LOTT study defined moderate hypoxemia at rest on the basis of 
room air SpO2 of 89–93% (no PaO2 threshold specified) and 
desaturation only on exertion on the basis of SpO2>80% for >5 min 
and ,90% for >10 s during a 6-min-walk test .

Gorecka study (Thorax 1997;52:674–679) defined moderate 
hypoxemia on the basis of PaO2 of 56–65 mm Hg (no SpO2 
thresholds specified)

Moderate chronic resting room air hypoxemia
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Severe chronic resting room air 
hypoxemia

1) PaO2 ≤ 55 mm Hg (7.3 kPa) o SpO2 ≤ 88%.

2) PaO2 = 56–59 mm Hg (7.5–7.9 kPa) or SpO2 = 
89% più una delle seguenti condizioni cliniche: 
edema, ematocrito ≥ 55%, o P pulmonale all’ECG.

Moderate chronic resting room 
air hypoxemia

E’ così definita se presente una SpO2 89–93%.
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The Long-Term Oxygen Treatment Trial (LOTT)

N Engl J Med 2016;375:1617-27.



The Long-Term Oxygen Treatment Trial (LOTT)

N Engl J Med 2016;375:1617-27.



ATS recommendation. 

In adults with COPD who have moderate chronic resting 
room air hypoxemia, we suggest not prescribing LTOT 
(conditional recommendation, low-quality evidence).

Moderate chronic resting room air hypoxemia
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N Engl J Med 2020;383:1129-38.

INOX ClinicalTrials



N Engl J Med 2020;383:1129-38.

INOX ClinicalTrials



N Engl J Med 2020;383:1129-38.

Our trial did not show evidence of an effect of nocturnal 
oxygen therapy on survival or progression to long-term 
oxygen therapy in patients with COPD with isolated nocturnal 
oxygen desaturation.

INOX ClinicalTrials



N Engl J Med 2024;391:977-88. 

The findings support that there is no clear disadvantage of supplemental oxygen use for 15 
hours per day rather than 24 hours per day in terms of reducing the risk of hospitalization or 
death within 1 year. Therapy-free intervals up to 9 hours per day may substantially reduce the 
limitations and burdens of long-term oxygen therapy for many patients. This registry-based, 
randomized, controlled trial showed that among patients with severe hypoxemia, long-term 
oxygen therapy used 24 hours per day did not lead to a lower risk of hospitalization or death 
within 1 year than therapy for 15 hours per day.

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



N Engl J Med 2024;391:977-88. 

The findings support that there is no clear disadvantage of supplemental oxygen use for 15 
hours per day rather than 24 hours per day in terms of reducing the risk of hospitalization or 
death within 1 year. Therapy-free intervals up to 9 hours per day may substantially reduce the 
limitations and burdens of long-term oxygen therapy for many patients. This registry-based, 
randomized, controlled trial showed that among patients with severe hypoxemia, long-term 
oxygen therapy used 24 hours per day did not lead to a lower risk of hospitalization or death 
within 1 year than therapy for 15 hours per day.

The Registry-Based Treatment Duration and Mortality 
in Long-Term Oxygen Therapy (REDOX) 
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LTOT flow rates (BTS guidelines)

▸ Patients eligible for LTOT should be initiated on a flow rate of 1 L/min and titrated up in 1 
L/min increments until SpO2 >90%. An ABG should then be performed to confirm that a
target PaO2 ≥8 kPa (60 mm Hg) at rest has been achieved. (Grade B)

▸ Non-hypercapnic patients initiated on LTOT should increase their flow rate by 1 L/min during 
sleep in the absence of any contraindications. (Grade B)

▸ Patients initiated on LTOT who are active outdoors should receive an ambulatory oxygen 
assessment to assess whether their flow rate needs increasing during exercise. (Grade B)

Hardinge M, et al. Thorax 2015;70:i1–i43. 
doi:10.1136/thoraxjnl-2015-206865



Ipossiemia cronica severa a riposo in aria ambiente in 
adulti con Malattia Interstiziale Polmonare (ILD) 

Severa ipossiemia durante esercizio in aria ambiente in 
adulti con Malattia Interstiziale Polmonare (ILD) 
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Contenitori Criogenici Base

Contenitori Criogenici Portatili 
Standard





Concentratori ossigeno 
fissi



Concentratori ossigeno 
portatili



Grazie  per 
l’attenzione 


