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ABSTRACT: A natlonal register of patients undergoing long-term oxygen
therapy In Sweden was started in 1987. Of the population of 8.4 million,
560 patienis (267 males) were registered as undergoing domicillary oxy-
gen (reatment on January 1, 1987. These reglstered patients, aged between
2-86 yrs (mean age 65 yrs), constituted some 90% of all patlents receiv-
ing domiclllary oxygen therapy because of chronic hypoxaemia on that
date. The chronlc respiratory diseases leading to hypoxaemla {more than
one diaghosis could be registered for each patient) were: chronic obstruc-
tive pulmonary disease (COPD) (393), sequelae from pulmonary tuhercu-
losis (92), thoracic deformity (97}, Interstitial fibrosls (44), benign pleural
disease (22) and others (84). Concentrators were used by 253 patients and
high-pressure compressed gas cyllnders by 307. Arterlal blood gas analy-
ses were reglstered for 547 patents. The mean arterial oxygen temsion
(Pao,) when breathing air was 6.5%1.1 kPa and 9.0+1.4 kPa when breath-
ing oxygen. The mean arterlal carbon dioxide tenslon (Paco,)} without
oxygen was 65+15 kPa and 68115 kPa with oxypen. The register forms
a data-base which can be used for the evaluation of different home oxy-
gen systems, regional differences im the access to treatment and treatment
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It has been suggested for some bwenty years that
long-term oxygen therapy may improve pulmonary
hyperiension [1, 2]. The controlled Nocturnal Oxygen
Therapy Trial (NOTT) (1980) [3, 4] and Medical
Rescarch Counci! (MRC) ial (1981) (5] revealed
improved survival in the case of chronic respiratory
insufficiency cansed by chronic cbstructive pulmonary
disease (COPD) as a result of long-term domiciliary
oxygen therapy, The MRC stdy showed that 15 h of
oxygen, including night-time, improved survival when
compared with no oxygen. The NOTT study demon-
strated improved survival and neuropsychiatric function
in patients receiving “continuous” oxygen (slightly less
than 20 h) compared with patients receiving only 12 h
of oxygen, including their hours of sleep, No conirolled
clinical mials have been conducied (o evaluate the
effect of long-tenm lhome oxygen therapy in diseases
causing chronic hypoxaemia and cor pulmonale other
than COPD. Prescription principies similar to those used
for COPD have been recommended for these diseases
[6].

Sweden with ils 8.4 million inhabilams, is divided
into seven health regions, each consisting of 2—5 coun-
lies. The use of domiciliary oxygen therapy has spread
congiderably following the NOTT and MRC studies and
is usually prescribed by chest physicians, except in
some areas without a county chest depariment.

High-pressure compressed gas cylinders and slation-
ary oxygen concentrators are available for domestic use.
Ambulatory patients on continuous oxygen also use
small gas cylinders. Only compressed gas cylinders are
paid for by the National Insurance Service. Concentra-
tors are paid for by some county health authorities.

Due to the regional differences in access to and the
performance of domiciliary oxygen therapy the Swed-
ish Society of Chest Medicine started a register of
patients undergoing long-term home oxygen therapy.
This register forms a dala-base that can be used to
evaluate the long-term effects of oxygen therapy at
home in pagents with chronic hypoxia of varying ori-
gin, It also makes it possible to compare different home
oxygen systems and could be used to compare differ-
ent health regions in terms of home oxygen therapy.
This register could also guide health avthorities when
it comes to the reallocation of resources for home oxy-
gen therapy., This is the first presentation of the
register which includes all the regisiered patients under-
going domiciliary oxygen therapy on Januvary 1, 1987,

Methods

All the Departments of Chest Medicine in Sweden are
paniicipating in the study. One o four physicians are
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responsible for the registration of data in each county.
The record forms were discussed in a reference group
and contain informalion on age, sex, diagnosis, present
or former occupation, smoking habits, medication, pres-
encc of peripheral oedema, blood gas analyses and para-
meters linked 10 oxygen weatment (such as the form of
administration, type of nasal cannulae, oxygen dose,
length of reatment in hours per day).

Table 1. — Prescribing guidelines for long-term oxygen
tharapy in chronic hypoxaemia

Patlent selection criteria:

- COPD or olher diseases leading 10 chronic hypoxasmia;
- stable course of disease on oplumum medical Lherapy for
at least three weeks;

- arterial oxygen tension when breathing air still less Lhan
7.0-7.5 kPa or signs of cor pulmonale or haematocrit >50%
and room eair Pa0, of around 7.5 kPa.

Oxygen dose:

- oxygen ireatment should be started and the dose adjusted
while Lhe patient is in hospital;

- continuaus flow by double or single nasal cannulae, mini-
mum 16 h, (hours of night included), preferably 24 h;

- artcrial Pao, of 8 kPa or higher.

COPD: chronic obstructive pulmonary disease; Pa0,: arterial
oXygen tension.

The guidelines for prescribing long-term domiciliary
oxygen therapy have been issued by the Swedish
Association of Chest Medicine (lable 1). Patients al-
ready on home oxygen therapy on January 1, 1987, and
patients discharged from hospitals on home oxygen for
the first ime afler this date are included in a prospec-
tive study. All the record forms, including follow-up
record forms every six months, are sent 1o the
registration centre in Yaxjo for data processing and sta-
tistical evalvation. The data processing is performed
with the aid of the Quest dala-base programme [7].
Comparisons between groups were performed using -
tests. Mann-Whitney non-parametric tests were used for
small groups [8}. Informed consent was obtained from
each paticnt and the study was approved by all the re-
gional Ethical Committees, the Swedish Board of Health
and Wellare and the Data Inspeclion Board.

Resulis

Patients

During the first months of 1987, 56( patients under-
going home oxygen treatment because of chronic
hypoxia on January 1, 1987, had been reported to the
registration cenlre in Vixj8, The prevalence of patients
receiving home oxygen therapy due 1o respiratory fail-
ure was estimated with the aid of reports given by the
local pharmacies supplying oxygen cylinders and iocal
hospital technical workshops supplying oxygen equip-
ment o the panicipating physicians. The majority of

hypoxic patienis who were not registered lived in Stock-
holm. An additional check on the use of home oxygen
in Stockholm was therefore made by the National
Corporation of Swedish Pharmacies and the resulls were
reporied to the registration centre in Vixjd,
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This survey found 76 unregisiered patients receiving
domiciliary oxygen therapy because of respiratory [fail-
ure, including patients who had been asked to par-
ticipatc in the register but had refused. In an additional
seven patients no diagnosis was found. Taken together,
these reports have shown that some 90% (1987-1988)
of all patienis in Sweden receiving domiciliary oxygen
therapy because of respiratory failure were included in
the register. There were 267 men and 293 woinen with
a mean age of 65 yrs (range 2-86 yrs). Two palients
were less than twenty years old (fig. 1). A history of
peripheral oedema was found in 327 patienis (63%).
Twenty-six patients (5%) were still at work (housework
not included). 507 patients (91%) lived at home, while
40 patients lived in flats or homes for the elderly.
Domiciliary oxygen is not recommended for smokers.
Nevertheless, 44 patients (8%) were noted as current
smokers.

Diagnosis L

More than one diagnosis could be registered for cach
patient and the record forms did not permit the rank-
ing of the different diagnoses noted. COPD} was one
cause of hypoxaemia in 393 patients; in other words,
COPD was not present in 167 patients {30%). Sequelze
of tuberculosis was the cause of or a contributory
factor to hypoxaemia in 102 patients (18%). In 106
paticnts (19%) ncither COPD nor sequelac of tubercu-
losis was a factor contribuling to respiratory failure
{table 2).

Arierial blood gas analyses

Artenial blood gas analyses were registered for 547
patients, The most recent blood gas analyses breathing
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the fwo counfrics was the proportion of oxygen
prescriptions made by chest physicians; 44% in France
and more than 80% in Sweden. This may have some-
thing 10 do with the fact that only 59.4% of the French
patients were prescribed oxygen for more than 12 h
daily. Oxygen treatment for less than 15 h daily is of
unproven therapeutic benefit, at least in COPD paticnts,
and only 8% of the registered patients received so litde
treatment

The geographical distribution of heome oxygen
therapy was found to be markedly uneven. The same
situation has been found in England where home
oxygen therapy is usually prescribed by general
praclitioners [22, 23]. During this century the prevalence
of tuberculosis has been higher in the north of Sweden
f24] and this may account for a small proportion of the
regional dilTerences. The large geographical variation in
home oxygen therapy for COPD cannot be explained
by variations in the age of the population or in the
prevalence of the disease estimated from the mean an-
nual crude death rate from bronchiiis, emphysema and
asthma. The mean age at the start of oxygen therapy
as well as the mean duration of therapy was the same
in the county with the highest prevalence of home oxy-
gen therapy as in the whole of Sweden, This suggests
that the starl of oxygen therapy at an carlier slage in
the course of the discase does not explain the greater
use¢ of oxygen in this county. This county has one of
the major university chest clinics. A substantial part of
the peographical variation can be explained by vari-
ations in the knowledge and intercst of the physicians
in charge of patients with respiratory failure. In some
counties domiciliary oxygen therapy has a long
tradition, while in others the therapy has only
been introduced in recent years, With a few exceptions
domiciliary oxygen is used more frequently in counties
with a chest clinic than in countries where patients
wilth respiratory failurc are secn by specialists in
other disciplines. The highest county prevalence of
home oxygen therapy was 0.048% of (he population
aged 45 yrs or over, This county had the sccond low-
est death rate for COPD. It can be assumecd that the
prevalence of respiratory failure is no lower in the
county as a whole and this means that a minimum of
1,700 patients may be candidates for home oxygen ther-
apy in Sweden,

We have found that home oxygen therapy performs
well and is preseribed for the right patients when it is
initiated and controlled by chest physicians. The uneven
geographical distribution means that patients in several
counties have poor access 0 this therapy. The use of
concentrators, the maost convenient therapy for most
patients, also varies o a great extent.
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Le registre suédois d'oxygénothérapie. Un regisire national
pour loxygénothérapie au long cours dans I'hypoxie
chronique. Résultats préliminaires. K. Strom, J. Boe.

RESUME: Un registre national de patients soumis & une

oxygénothérapie au long cours a commencé en Sudde en
1987, Pour une population de 8.4 millions d’habitants, 550
patients {dont 267 hommes) ont &€ enregismés comme &tant
soumis & une oxygénothérapie & domicile le ler janvier 1987,
Ces patients enregisés, agés de 2 & B6 ans (ige moyen 65
ens), reprégentent environ $0% de tous les patients recevant
de I'oxygénothérapie & domicile pour hypoxémie chronique 2
ceite date. Les maladies chroniques respiratoires conduisant a
I'hypoxémie ont été les suivantes (plus d'un diagnostic peut
&we enregisré pour chaque patient): BPCO (393), séquelles
de tuberculose pulmonaire (92), déformations thoraciques (97),
Rbroses interstitielles (44), affections pleurales bénignes (22),
autres (84). Les concenmateurs ont & uulisés chez 253
patients et des écylindres de gaz comprimé 2 haute pression
chez 307. Les anelyses des gaz du sang eriériel omt été
enregistrées chez 547 palients. La pression artérielle moyenne
d’oxygéne sous respiration d’air est de 6.5t1 kPa; elle est de
9.0t1.4 kPa sous respiration d’oxygéne. La PacO, moyenne
sans oxygéne est de 6.5t1.5 kPa et de 6.811.5 kPa sous
oxygéne. Ce registre constitue une base de données utilisable
pour V'évaluation des différents systimes d'oxygénothérapie 3
domicile, pour celle des différences régionales dans
1'accessibilité au waitement, pour ceile des résuliats du traite-
ment et de décisions en rapport avec 1'économie de la santé.
Eur Regpir 1., 1988, 1, 952-058.



