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SUMMARY
The author has analysed the influence of patient and treatment
characteristics at the start of long term domiciliary oxygen
therapy (LTO) on survival in patients with chronic obstructive
pulmonary disease (COPD).

The study consisted of 403 patients (201 males and 202
females), registered in the Swedish National Oxygen Register,
at the time they were started on home oxygen therapy because
of hypoxaemia due to COPD. In the majority of cases the
oxygen therapy was started and supervised by a chest physician.
The patients were followed at 6-monthly intervals and the effect
of various patient characteristics and treatment variables at the
start of LTO was analysed. Patients with a cut-off point for
hypoxia of around 7.5 KPa (56 mmHg) in spite of a 3-week
period of optimal medical treatment were prescribed LTO. The
dose of oxygen was adjusted in hospital. Most of the patients
used oxygen concentrators at home and oxygen was prescribed
for a mean of 18 hours a day with a double nasal cannula. Small
oxygen cylinders were available for the patients' use during
ambulation. All the surviving patients were followed for a mean
of 28 months (range 15-45).

About 78% of the patients had emphysema and the rest had
chronic bronchitis or alpha-l-antitrypsin deficiency. There were
no significant differences in age, history, haematocrit, arterial
blood gas tensions, spirometry values and performance status in
women receiving or not receiving oral steroid medication at the
start ofLTO. Ankle oedema was present in 52% of patients who
had higher mean values of Pac02 than patients without ankle
oedema. The mean age at the start of LTO in men was 68 years
and in women 66 years. The mean forced expiratory volume in
1 second was 0.8 L in men and 0.6 L in women and the mean
packed cell volume (PCY) was 46%. LTO was withdrawn in
14 patients because of an improvement in hypoxia and in
4 patients because they did not cooperate. A total of 186patients
(46%) died during the follow up period. Respiratory disease was
the main or contributory cause of death in 92%. There was no
significant difference in the cause of death between patients
receiving and not receiving oral steroids.

The mortality rate was higher in patients over 70 years of age
and in patients with a Pac02 greater than 60 mmHg. Overall, the
performance status and oral steroid medication were significantly
associated with survival. In patients not receiving steroids,
survival was better in women (70%) than in men (50%). The
performance status and FEY] were significantly related to
mortality in male patients. Survival rates were 72% when the
FEY] was greater than 0.8 L in men compared to only 42% when
the FEY] was below 0.8 L. In females the performance status
and oral steroid medication were significantly associated with
mortality. The survival rate was only 35% in women receiving
oral steroids compared to 70% in those who did not receive oral
steroids. Oral steroid medication was thus correlated with an
increased mortality rate in women (relative risk of death 2.13;
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95% CI: 1.38-3.29) while in men it showed no tendency towards
improved survival.

COMMENT
The first reports of out-of-hospital oxygen to aid ambulation
in chronic respiratory insufficiency were from the UK in
19561 and from North America in 1959.2 Both reports offered
anecdotal evidence that portable oxygen could improve
exercise ability and they advocated its domiciliary use. The
impetus to the use of domiciliary oxygen came from the
Nocturnal Oxygen Therapy Trial (NOTTP of the USA and
the Medical Research Council (MRC)4 working party
controlled clinical trial. Both enrolled patients with
advanced COPD with similar degrees of impairment. The
NOTT study' demonstrated that continuous oxygen therapy
(about 18 hours a day) doubled the survival time when com-
pared with nocturnal therapy alone (12 hours a day). The
MRC study' showed that oxygen therapy for a minimum of
15 hours a day improved survival when compared with no
oxygen at all. Survival improved from the start of LTO in
NOTT patients receiving continuous oxygen therapy while it
was evident only after 500 days of oxygen treatment in the
male MRC patients, a delay that has never been adequately
explained. A review of the data from the NOTT trial showed
that a survival of up to 8 years was related to the fall in mean
pulmonary artery pressure during the first 6 months of LTO. 5

Chronic obstructive pulmonary disease represents the
most advanced stage of a lung disease process, the outcome
of which is mainly determined by the rate of decline in airway
function. LTO therapy is an important adjunct in the treat-
ment of many of these hypoxaemic patients. It is important
that physicians acquire a knowledge of the rationale for
oxygen therapy, the indications for its use and the most
appropriate delivery system for individual patients. Current
guidelines for the use of LTO are based primarily on the
NOTT and MRC studies." These include: (i) patients with
underlying disease of the lungs, airways or thoracic cage
resulting in severe hypoxaemia not responding to appro-
priate medical therapy, and (ii) with Pao, ~55 mmHg on
room air or Pao, <60 mmHg on room air with clinical
evidence of secondary tissue hypoxia such as cor pulmonale
or polycythaemia. Oxygen therapy is prescribed continuously
(at least 15 hours a day) at a minimal flow rate to correct Pao,
to at least 60 mml-Ig."

Both the NOTT3 and MRC4 studies clearly showed that
the overall 5-year survival rate improved with LTO. They
also showed an improved quality of life in most patients. The
number of admissions to hospital can be reduced, ambula-
tion increased and brain function improved. The original
studies strongly implied that a reversal of pulmonary
hypertension and possibly correction of erythrocytosis might
be the mechanisms for this improvement but a re-analysis of
the NOTT study has shown that the improvement in survival
was best in patients showing a small but statistically significant
improvement in pulmonary haemodynamics.>

The 5-year survival rate in hype.de cor pulmonale without
treatment is less than 40%.4,5 In one study of patients with
hypoxic cor pulmonale given LTO, the 2-year survival rate
was 72% ,7 while another study" observed :!::.' S-year survival
rate to be 62% after LTO, but the 1O-year survival rate was
only 26% indicating an acceleration in death rate at 10 years
despite LTO. Table I compares the survival rates in different
studies with LTO in hypoxic COPD patients.
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TABLEI. Survival rate with LTO in hypoxic COPDpatients

Study Survival proportions (%)
1year 2 years 3 years 4 years 5 years

Control subjects (no oxygen)
Boushy and Coates (1964)9 74 58 47 39 32
Renzetti et al. (1966)10 64 43 32 27
Ude and Howard (1971)11 72 52 40 40 32
MRC(1981)4 71 50 35 25 18

With oxygen therapy
Neff and Petty (24 hours)? 72
NOTIstudy (12 hours)? 79 59 50 40 32
NOTI study (24 hours)" 88 78 68 60 53
MRC study (15 hours)! 88 77 68 60 53
Cooperetal. (15 hours)" 87 83 72 66 62

The prognostic value of the FEVl for survival in COPD
patients is recognized from large studies-when FEVl falls
below 450 ml it is associated with a poor prognosis.l? In
severe hypoxic cor pulmonale without therapy, progressive
pulmonary hypertension becomes an important determinant
of mortality and this may mask the relationship between
FEV 1 and survival. Acute administration of oxygen lowers
pulmonary artery pressure and a fall greater than 5 mmHg
has been associated with better survival for patients on
LTO. 13 LTO appears to interrupt the progression of
haemodynamic disturbances and in doing so has displaced
the correlation of pulmonary hypertension with mortality.
This may be due to two possibilities." Firstly, it may prevent
death from disturbances ofthe pulmonary circulation, so that
mortality is then related to the continuing disease process in
the airways and lung parenchyma. Secondly, it is possible
that correlation of mortality and pulmonary hypertension is
spurious, only masking important pathophysiological events
elsewhere. Chronic hypercapnia is associated with a poor
prognosis. In hypoxic cor pulmonale cardiac output remains
normal or is raised and right ventricular function is only
marginally impaired. Failure to adapt by an increase in
cardiac output leads to a reduction in oxygen delivery to the
tissues and a fall in the mixed venous O2 tension, which has
been associated with poor survival rates in these patients."
Survival is better in patients who are started on LTO within
2 months of first developing oedema.

The present study further confirms the improved survival
of patients receiving LTO therapy. Oral steroid medication
predicted a poor survival in women. This may be due to the
fact that oral steroids are prescribed for patients with more
advanced or brittle disease. An increased mortality in
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women receiving oral steroids might be due to an increased
susceptibility to the side-effects of oral steroids in post-
menopausal women. Thus it can be concluded that LTO
therapy is of benefit in carefully selected patients with
hypoxic COPD, and it should also be considered as a
modality of treatment in all hypoxic patients with cor
pulmonale before they develop severe hypercapnoeic
respiratory failure. The proportion of patients who survive
5 years can be expected to double with LTO and the increased
mortality thereafter appears to be related to the continuing
pathological process within the airways.
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