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ABSTRACT: We have analysed the predictors of survival in patients starting long-term 
domiciliary oxygen therapy (LTO) for chronic hypoxia caused by parenchyma) lung dis
ease. 

In 240 patients (136 males) LTO was started at a mean age of 70 yrs. Survivors have 
been followed up for a minimum of 28 months (range 28-57 months). Interstitial 
fibrosis was the sole cause of hypoxia in 51 patients, and late sequelae of pulmonary 
tuberculosis in 48 patients. More than one (mixed) disease caused hypoxia in 1.24 
patients. Patients with tuberculosis (TB) started LTO with significantly higher values of 
arterial carbon dioxide tension (Pacoz> and markedly lower spirometry volumes than 
patients with interstitial fibrosis. 

In the total patient group survival was correlated in the univariate analysis to 
cau.se(s) of hypoxia, perfoi1Jl80U status and Pacoz when breathing air. TB had a rel
atively good prognosis, whilst interstitial fibrosis implied a poor long-term survival A 
Paco1 of below 5.5 kPa and a poor performance class was associated with increased 
mortality rates. In TB patients, survival was better when thoracic deformity 
contributed to hypoxia. In patients with interstitial fibrosis, a forced vital capacity 
of below 2.1 I was associated with increased mortality. ConcomiU4nt chronic obstruc
tive pulmonary disease was associated with better survival than interstitial fibrosis 
alone. In the multivariate analysis, survival was found coiTelated to performance sta
tus, presence or absence of thoracic deformity and forced expiratory volume i.n one 
second (FEV1) and forced vital capacity (FVC). A high FEV1 and a low FVC were 
associated with increased mortality rates. After consideration of spirometry values, 
cau.se(s) of hypoxia, apart from thoracic deformity, was not significantly associated 
with survivaL 

The reason for the increased mortality rate in patients developing chronic hypoxia at 
high FEV1 levels could be more advanced diffusion impairment or veotilation-perl'usion 
mismatch in patients developing chronic hypoxia at less advanced stages of obstruction. 
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Long-tenn domiciliary oxygen therapy (LTO) improves 
survival and quality of life when administered to patients 
with chronic hypoxia caused by chronic obsbuetive pul
monary disease (COPD) [l-3]. In these patients, the forced 
expiratory volume in one second (FEV1) and World Health 
Organization (WHO) perfonnance status [4] have been 
identified as two of the best prognostic factors of survival 
(5-8]. No controlled trials have been published on the 
impact of L TO on chronic hypoxia caused by pulmonary 
diseases other than COPD. The outcome of patient groups 
with hypoxia from various causes when treated with L TO 
has been reported from some countries [9, 10]. There are 
no data in the literature on the prognostic factors of survival 
in patients starting LTO for chronic hypoxia caused by 
diseases other than COPD. 

Oxygen Register when starting LTO between January 1st 
1987 and June 30th 1989. The Swedish Oxygen Register 
is a national register covering 8~90% of the patients receiv
ing LTO in Sweden, which has a population of 8.5 million 
[11).. 

We have analysed the outcome and predictors of sur
vival in 240 patients with chronic hypoxia caused by 
parenchyma! lung diseases, registered in The Swedish 

Methods 

Details of the organization of the Swedish Oxygen 
Register have been published, and it will therefore only be 
described briefly [11]. All the departments of Lung 
Medicine, two departments of Infectious Diseases and one 
department of Internal Medicine participate in the registra
tion. Prescribing guidelines for LTO, with a cut-off point 
for hypoxia of around 7.5 kPa, were issued in 1985 [11]. A 
three w~k period assessing the stability of hypoxia during 
optimum medical treatment is recommended. The oxygen 
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dose is adjusted in hospital, and an arterial oxygen tension 
(PaoJ when breathing oxygen of above 8 kPa is preferred. 
Oxygen is prescribed for a minimum of 16 h·day·1, prefer
ably longer. 

Clinical data, including the cause of hypoxia (more than 
one cause could be registered), haematocrit. arterial blood 
gas tensions when breathing air and oxygen, each for a 
minimum of 20 min, FEVI' FEY 1 percentage predicted (% 
FEV1), forced vital capacity (FVC), FVC percentage pre
dicted(% FVC) and WHO performance status [4] are reg
istered at the start of LTO. The predicted normal values of 
FEV1 and FVC were obtained from BF.RGLUND et al. [12]. 
The record forms did not pennit the ranking of the different 
diagnoses noted as causes of hypoxia COPD was defined 
as chronic bronchitis, emphysema, alpha1-antitrypsin defi
ciency or asthma, or any combination of these diagnostic 
subgroups contributing to chronic hypoxia. The WHO per
formance status scale is a clinical classification, comprising 
five classes ranging from 0 meaning capable of normal 
activity to 4 meaning bedridden (table I) [4]. The fol
low-up of the patients is reported every 6 months. 

Oxygen is administered from concentrators or high
pressure compressed gas cylinders. Small cylinders were 
available for patients who were prescribed oxygen during 
ambulation. Compliance with oxygen therapy was con
trolled with concentrator meter readings, pharmacy reports on 
oxygen cylinder deliveries and fall in haematocrit during 
the first 18 months of LTO [13]. During follow-up, 13 pa
tients with late sequelae of pulmonary tuberculosis received 
artificial ventilation at home, in addition to LTO, during part 
or all of the entire observation period. 

All the patients gave their informed consent. The regis
ter was approved by the Swedish Board of Health and 
Welfare, the Data Inspection Board and all of the regional 
Ethics Committees. 

Statistical metlwds 

The data processing was performed with the aid of the 
Quest data-base progranune [14]. Comparisons between two 
groups were made using Student's t-tests or the Mann
Whitney rank test, if the data distribution was skewed indi- . 
eating abnormal distribution. Comparisons between groups 
with different types of lung disease were performed using 
one-way analysis of variance (ANOV A) and Spearman's 
rank correlation. The influence of age, sex, clinical history, 
smoking history, haematocrit. arterial blood gas tension 
when breathing air and oxygen, spirometry values and per
formance status on survival was analysed Univariate analy
sis of survival was performed using the Kaplan-Meier method 
and a log-rank Chi-squared test was used for comparison of 
survival between groups [15]. Patients receiving home 
ventilator treatment have been excluded from the analyses 
of survival, unless otherwise specified. Patients who were 
withdrawn from LTO due to improvement of hypoxia or 
lack of co-operation were withdrawn from the analyses of 
survival on the day of withdrawal from LTO. 

Survival was analysed in the following patient groups, 
with exclusion of ventilator patients: all patients, patients 
with late sequelae of pulmonary tuberculosis constituting the 
sole parenchymal cause of hypoxia ("TB"), patients with TB 
being the sole cause of hypoxia ("TB-sole"), pa~ents with 
interstitial fibrosis constituting the sole parenchymal cause of 
hypoxia ("IF"), patients with IF being the sole cause of hy
poxia ("IF-sole").. Survival was also analysed in patients 
with TB as the sole parenchymal disease causing hypoxia, 
including the ventilator patients. Confidence ·limits for the 
relative risks were calculated as test-based confidence inter
vals according to M!ErnNEN [16]. Cox's proportional hazards 
model was used for multivariate analysis of the relationship 
between the following baseline variables and survival: age, 

Table 1. - Characteristics of patients with parenchyma! lung diseases at the 
start of long-term oxygen therapy by disease (n=223) 

Cause of hypoxia 
Characteristic TB Fibrosis Mixed p value 

Patients n 48 51 124 
Males % 46 63 58 NS 
Lifetime nonsmokers % 56 39 36 <0.05 
Age yrs 70±7 72±11 70±7 NS 
Haematocrit 45±6 44±6 45±6 NS 
Pao2 (air) lcPa 6.4±0.9 6.3±1.0 6.5±0.9 NS 
Paco2 (air) kPa 7.0±1.3 5.5±1.3 6.2±1.2 <0.001 
FEVI 1 0.8±0.4 1.6±0.6 1.0±0.6 <0.001 
FEVI % pred 35±18 61±26 38±20 <0.001 
FVC 1 1.3±0.5 2.2±0.8 1.8±0.9 <0.001 
FVC % pred 36±15 56±19 48±18 <0.001 
Performance class 1.4 1.5 1.5 NS 

Data are presented as mean±so. Performance class (WHO): O=normal activity; 
}:::restricted in activity, but ambulatory; 2=confmed to bed part of walcing hours, up 
and about for more than 50% of walcing hours; 3=confined to bed for more than 
50% of walcing hours; 4=totally confmed to bed. TB: tuberculosis; Pa~: arterial 
oxygen tension; Paco2: arterial carbon dioxide tension; FEV1: forced expiratory 
volume in one second; FVC: forced vital capacity; NS: nonsignificant; WHO: World 
Health Organization. 



1266 K. STROM ET AL. 

cause of hypoxia, smoking history, perfonnance status, arte
rial blood gas tensions while breathing air, FEY, and FVC. 
Multivariate analysis was performed in all patients together, 
and separately for patients with TB, TB-sole, IF and IF-sole 
excluding patients receiving ventilator treatment. It was 
also performed in patients with TB and TB-sole including 
ventilator patients. 

A twcrsided p-value of <0.05 was accepted as significant 
For plotting the survival graphs the actuarial method was 
used. 

Results 

Patients 

During the period January 1st 1987 to June 30th 1989, 
240 patients (136 men) were included as they started LTO 
for chronic hypoxia caused by parenchymal lung disease, 
as classified by the treating physicians. The patients have 
been followed for a mean of 21 months (range I day to 57 
months). The surviving patients have been followed up for 
a minimum of 28 months. More than one disease process 
(mixed disease), whefuer more thlUl one parenchymal disease 
or other disease contributing to hypoxia, such as COPD, led 
to respiratory failure in 124 patients. In patients with 
mixed disease, COPD was present in 96 patients (77% ). 
Interstitial fibrosis was the cause of hypoxia in 77 patients, 
and the sole cause of hypoxia in 51 patients (IF-sole). 
Tuberculosis was the cause of hypoxia in 118 patients, lUld 
the sole cause of hypoxia in 48 patients (fB-sole). In the 
remaining 17 patients, chronic hypoxia was caused by sar
coidosis in 9, pneumoconiosis in 4, exogenous allergic alve
olitis in 2, and a collagen disorder in 2 patients. 

The clinical characteristics of patients with hypoxia caused 
by the single disease processes TB-sole and IF-sole and pa
tients with mixed disease at the start of L TO are presented 
in table I. One hundred patients were noted as lifetime non
smokers, 137 as ex-smokers and two as cwrent smokers. In 
women, 64% were lifetime nonsmokers, while 24% of men 
were lifetime nonsmokers (p<O.OOl). COPD was present in 
7 lifetime nonsmokers and 14 ex-smokers with IF. In 
patients with TB, COPD was noted in 14 lifetime non
smokers and 40 ex-smokers. A past smoking history was 
more common in women with IF than in women with 
chronic hypoxia caused by TB (p<0.05). LTO was started 
at a mean age of 70 yrs (range 24-87 yrs). In women, ex
smokers were younger at the start of LTO than lifetime non
smokers. This smolcing-correlated difference in age at the 
start of LTO was seen in women with IF-sole (67±8 yrs 
when compared with 78±6 yrs. p<O.Ol), but not in women 
with TB or mixed disease. In men, there was no significant 
difference in the mean age at the start of LTO due to 
smolcing history. 

Long-tenn oxygen therapy 

Oxygen was prescribed for a mean of 18 h·day·1 in the 
whole patient group. The oxygen concentration varied 
from 39-100%. In patients with TB-sole, oxygen was pre
scribed for a mean of 17 hours·day-1, which was significantly 

lower than the mean daily hours of oxygen prescribed for 
patients with IF-sole (19 h) and mixed disease (18 h) 
(p<0.05). LTO was withdrawn in 11 patients (5%) due to 
the improvement of hypoxia, and in one patient due to the 
lack of co-operation. Concentrator meter readings and 
pharmacy reports of cylinder use were sometimes unreliable, 
due to concentrator breakdown and insufficient cylinder 
filling or emptying. The calculations showed that compli
ance might have been deficient in some 30% of the patients. 
The fall in haematocrit during the first 18 months of LTO 
was 2.0%. The fall in haematocrit from baseline during the 
first 18 months of LTO was significantly higher in patients 
with IF and IF-sole than in patients with TB and TB-sole 
(p<0.05). 

Arterial blood ga.:·; tensions 

With oxygen treatment, the mean Pao2 rose from 6.5±0.9 
to 9.0±1.4 kPa. At the first foUow-up recording, the mean 
Pao2 (air) had risen in patients with TB-sole (p=O.OOl) and 
in patients with mixed disease (p=0.001), but not in patients 
with IF-sole. The arterial carbon dioxide tension (PacoJ 
(air) at the start of LTO was significlUltly lower in patients 
with IF-sole than in patients with TB-sole and mixed disease 
(table l) (p<O.OOl). The P~ (air) decreased from the start 
of LTO to the first follow-up in patients with TB-sole 
(p<0.05) and mixed disease (p<0.05), but not in patients with 
IF-sole. 

Lifetime nonsmokers started LTO at significantly higher 
values of Paco2 than ex-smokers and cwrent smokers in all 
patients and patients with IF (p<0.05). A similar tendency 
was seen also in patients with IF-sole (p=0.06). 

Spirometry 

Patients with IF-sole and, to a lesser extent, patients with 
mixed disease started LTO at significantly higher dynamic 
lung volumes than patients with TB-sole (table 1) (p<O.OOl). 

Patients with TB and with concomitant thoracic defor
mity started LTO with significantly lower values of FEY, 
(p<O.OS), FVC (p<O.Ol) and % FVC (p<O.Ol) than patients 
without thoracic deformity. % FEY1 and arterial blood gas 
tensions did not differ significantly between these two pa
tient groups. Patients with concomitant COPD had signifi
cantly lower values of FEY 1 and % FEY 1 in all patients 
(p<O.Ol) and patients with TB (p=O.OI). 

There were significant negative correlations between FEY 1 
(p=O.OOO, r=-0.6331), FVC (p=O.OOO, r=-0.5591) and Paco2 
(air). There were no significant correlations between per
formance status class and Paco2 (air) in any patient group 
(p>0.5). 

Thirteen patients with TB, 12 of whom also had a tho
racic deformity caused by tuberculosis, received home ven
tilator therapy during some part of the follow-up period. 
Patients receiving home ventilator treatment bad higher 
values of Paco2 (air) (7.5±1.0 kPa in ventilator patients 
versus 6.6±1.2 kPa in patients without ventilator) and P~ 
(oxygen) than patients not receiving ventilator treatment 
(p<O.OS). The arterial oxygen tensions and spirometry 
values did not differ significantly between patients receiving 
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and not receiving ventilator treatment, but there was a ten
dency to lower % FVC values in patients with ventilator 
treatment (p=0.06). 

Cause and place of death 

One hundred and forty four patients (60%) died during 
follow-up. No patient was lost to follow-up. Respiratory 
disease was the only or a contributory cause of death in 
87%, and cardiovascular disease in 7% of the patients who 
died. One hundred and twenty five patients (87%) died in 
hospital, one died during transport to hospital, and 18 
patients (12%) died in their homes. Death was sudden in 
seven of the patients, who died at home. 

Predictors of survival 

The median survival in the whole patient group was 23 
months. In the univariate analysis, survival correlated with 
the following characteristics registered at baseline: cause 
of hypoxia (p<O.Ol), performance status (p<O.Ol), Paco2 
(air) (p<O.Ol), FEY1 (pcdl.Ol) and FVC (pcdl.Ol). Univariate 
analysis of survival showed that survival was better in 
patients with TB-sole than in patients with IF-sole and 
mixed disease (fig. 1) (table 2). Patients with a poor per
formance status had an increased mortality rate (table 2). 
Patients with a Pacxl.l (air) of above 5.5 kPa had a better sur
vival rate than patients with lower values of Paco2 (air). 
Survival was better in patients with low values of FEY1 and 
FVC. Survival was not correlated with smoking history. 

In the multivariate analysis, performance status, presence 
or absence of thoracic deformity, FEY1 and FVC were 
found to be independently associated with survival (table 3). 
Patients with a poor performance status and patients without 
thoracic deformity had increased mortality rates. Patients 

1.0 

c 

~ 0.8 
0 a. e 
a. 

~ 0.6 
·~ 
;:::, 

"' Q) 

J; 0.4 
as 

""5 
E 
;:::, 

(.) 0.2 

, __ 
-........ 

', 

0.0 +--.---.---.--.,--...--.,--...--,--....----,,---...,..----,~----, 
0 6 12 18 24 30 36 42 

Survival time months 

Fig. I. - Survival in patients with parenchyma! hmg disease trealli.d with 
long-tenn oxygen therapy according to cause(s) of chronic hypoxia. - - - · : 
mixed=more than one cause of hypoxia (n=210); --: 1'B-sol=jualae of 
lllllerruk:Qs sole cause of hypoxia;-: IF-sole:=intelstiJia fibra;is sole cause 
of hypoxia 

Table 2. - Relative risks of mortality (RA) with 95% oon
fidence irnelvals (Cl} in pa!ienlS v.mh parenchyma! lung dseases 
receMng long-tellTI oxygen 1herapy, by univariate analysis 

Characteristic RR Cl 

All patients (n=227) 
Cause of hypoxia 

Sequelae of tuberculosis 1 
Interstitial fibrosis 2.48 1.44-4.27 
Mixed 1.84 1.18-2.68 

WHO Performance status 
0, 1 1 
2 1.80 1.32-2.45 
3, 4 2.11 1.42-2.13 

Paco2 

<5.5 kPa 1.64 1.18- 2.28 
>5.5 kPa I 

Tuberculosis patients (n=lOS) 
WHO performance status 

0, 1 I 
2 3.8 1.84-7.40 
3, 4 9.1 3.09- 27.03 

Thoracic deformity 
Present 1 
Absent 1.78 1.05- 1.70 

Interstitial fibrosis patients (n- 77) 
FVC 

<2.1 l 1.89 1.01- 5.53 
>2.1 l I 

COPD 
Present I 
Absent 2.60 1.25- 5.43 

COPD: chronic obstructive pulmonary disease. For further abbre
viations and details of perfonnance status see legend to table 1. 

with high FEV 1 values had an increased mortality rate, and 
patients with high FVC values bad a decreased mortality 
rate. Paco2 and other diagnoses contributing to chronic 
hypoxia than thoracic deformity did not significantly influ
ence mortality in the multivariate analysis. 

Tuberculosis 

In TB patients, performance status (p<O.Ol) and the pres
ence or absence of thoracic deformity were correlated with 
subsequent survival in the univariate analysis (fig. 2) (table 
2). Patients with a co-existing thoracic deformity had a bet
ter survival rate (p<0.05). Patients with concomitant COPD 
displayed a tendency towards increased mortality (p=O.OS). 
In patients with TB-sole, survival was correlated with per
formance status (p<O.Ol) alone. 

In the multivariate analysis, presence or absence of tho
racic deformity was the only significant predictor of survival 
in TB patients (table 3). In patients with TB-sole, presence 
or absence of thoracic deformity and performance status 
were significant predictors of survival. 

When the survival analysis was performed including the 
ventilator patients, survival was correlated with performance 
status (p<O.Ol), presence or absence or thoracic deformity 
(p<O.Ol) and FVC (p<0.05) in the univariate analysis. 
Patients with a good performance status and patients with 
concomitant thoracic deformity had better survival rates. 
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Table 3. - Relative risks of mortality (RA) with 95% con
fidence intervals (Cl) in patients with parenchyma! lung dis
eases receiving long-term oxygen therapy, by multivariate 
analysis 

Characteristic 

All patients (n- 227) 
WHO performance status 

Class 0, I 
Class 2 
Class 3, 4 

Thoracic deformity 
Present 
Absent 

FVC 

Reference 
Reference + I I 

RR 

1 
1.70 
2.89 

1 
2.16 

I 
1.92 

Reference I 
Reference + I I 0.52 

Tuberculosis patients (n*IOS) 
Thoracic deformity 

Present 
Absent 2.27 

Interstitial fibrosis patients (n•77) 
FEV1 

FVC 

Reference 
Reference + I l 

Reference 
Reference + I I 

1 
3.77 

I 
0.29 

Cl 

I.24-2.34 
1.53-5.46 

1.22-3.82 

1.14-3.22 

0.34-0.82 

1.07-3.34 

1.26-11.25 

0.11-0.74 

For definitions of abbreviations and details of perfonnance status see 
legend to table 1. 
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Fig. 2. - Survival in palienls with late sequalae of pulmowuy ruberculosis 
trealed with long-leml oxygen therapy according to the presence or absenre of 
thoracic deformity (n=l05). --: deformity; ~ : oo deformity. 

Patients with a FVC of below median value of 1.3 I had a 
better swvival than patients with higher values of FVC. 
In the multivariate analysis including ventilator patients, 
presence or absence of thoracic deformity and performance 
status, but not FVC, were significantly associated with sur
vival in TB and TB-sole patients. 

Interstitial fibrosis 

In all patients with IF, a FVC value of above the median 
value of 2.1 l predicted a better survival rate in the univariate 
analysis (p<0.05) (fig. 3) and (table 2). In this patient 
group, the presence of COPD was associated with a better 
survival rate (p<0.05). In patients with IF as the sole cause 
of hypoxia, no predictor of survival was found. 

In the multivariate analysis, swvival was predicted by 
FEY, and FVC in patients with IF (table 3). Presence or 
absence of COPD did not significantly influence swvival 
after consideration of the spirometry values. Swvival was 
better in patients with low values of FEY, and in patients 
with high values of FVC. No significant predictor of sur
vival was found in patients with IF-sole in the multivariate 
analysis. 
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Fig. 3. - Survival in patients with interstitial fibrosis treated with 
long-term oxygen therapy according to forced vital capacity (n=77). 
- Q- : FVC <2.11; - - : FVC >2.1/. 

Discussion 

The main purposes of LTO is to improve swvival and 
quality of life. Controlled trials have shown that these 
goals can be achieved in COPD, although to a limited 
extent [1-3]. Preventing and postponing the onset of res
piratory failure and need for LTO are, therefore, of utmost 
importance. Considering the proven effect of L TO in 
COPD, a control group was considered unethical in our 
investigation, and any conclusions concerning the benefit of 
LTO must be drawn by comparing with historical controls 
or other patient groups [17]. When compared with our 
patients with COPD, patients with hypoxia caused by TB 
had a better swvival rate [8, 13]. It therefore seems likely 
that oxygen supplementation was beneficial. 

Patients with symptomatic hypoventilation caused by 
thoracic deformity are best treated with artificial ventilation 
at home (A VH) [18-20]. We have previously shown that 
some of these patients may achieve long-term survival with 
LTO, but that A VH is needed in a growing proportion of 
patients, as hypoventilation worsens with time [21]. The 
patients with hypoxia caused by thoracic deformity registered 
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in the Swedish Oxygen Register had a better survival rate 
when treated with LTO than patients with COPD [13]. 
These patients are checked regularly as out-patients at chest 
clinics, and LTO is substituted or complemented with A VH 
when needed. The fact that patients with high ~ values 
had a better survival rate indicated that chronic hypoxia 
caused by hypoventilation carries a better prognosis than 
hypoxia caused by parenchyma] lung disease [13]. A sim
ilar observation was made in the patients in this investiga
tion: patients with chronic hypoxia caused by thoracic 
deformity in addition to lung parenchyma! disease had a 
better survival rate than patients without thoracic deformity. 
In fact, the patients with TB and without thoracic deformi
ty had a survival rate that was virtually identical to that of 
patients with COPD registered in The Swedish Oxygen 
Register at the same time [13, 22). 

Chronic hypoxaemia developed at different levels of ven
tilation, measured as Paco2 and different ventilatory capac
ity, measured with spirometry, when caused by TB and in 
IF. The reason is evidently the different impact of these dis
eases on the respiratory function. In TB, the disease had 
destroyed large parts of the lungs and the unaffected lung 
parenchyma was presumably relatively normal. Nonnal 
blood gases could, therefore, usually be preserved until 
only a small ventilatory capacity remained. In IF, the alv
eolitis and fibrosis affected most or all of lung parenchyma, 
resulting in impaired diffusion capacity and ventilation
perfusion mismatch, thus explaining why chronic hypox
aemia develops at relatively high ventilatory capacity and 
spirometry volumes. In the multivariate analysis of survival, 
spirometry volumes predicted survival better than the cause 
of hypoxaemia. The paradoxical situation was found, that 
patients with low values of FEV 1 had a better survival than 
patients with high values of FEV1• When patients with TB 
and IF were analysed together in the univariate survival 
analysis, survival was found to be better in patients with low 
FEV1 and FVC values, presumably due to the fact that 
survival was better in TB than in IF, and TB patients start
ed L TO at markedly lower lung volumes than IF patients 
(table 1). In the multivariate analysis, however, survival was 
better in patients with low FEY 1 values, both when all 
patients were analysed together and in IF patients. As 
expected, survival was better in all patients and in IF 
patients with high FVC values, in the multivariate analysis. 
The reason why a low FEY 1 value should be associated with 
a better survival in IF patients is not immediately clear. 
It was not caused by lower values of FEV1 in patients 
with COPD and IF than in patients with IF without COPD. 
It is reasonable to assume that in IF. patients who develop 
chronic hypoxaemia at higher FEV 1 values have more 
advanced diffusion impairment or ventilation-perfusion mis
match contributing to chronic hypoxaemia and, hence, a 
poorer prognosis. 

The reason for the increased mortality in patients with a 
P~ of below 5.5 k:Pa found in the univariate analysis was 
not merely the fact that patients with TB and a better sur
vival rate had a higher mean Paco2 value than patients 
with IF. There was also a tendency towards increased mor
tality both in patients with TB and patients with IF with less 
than median Paco2 values (0.05<p<0.1). With respect to 
patients with IF, the reason might again be that patients with 

higher degrees of minute ventilation, and therefore a lower 
P~ at virtually identical degrees of hypoxia, have more 
advanced diffusion disturbances or a more advanced venti
lation-perfusion mismatch and a poorer prognosis. 

There is conflicting evidence in the literature on the 
impact of respiratory symptoms and smoking on prognosis 
in interstitial fibrosis. Smoking has been shown to influence 
lung function in idiopathic pulmonary fibrosis (IPF) and 
has been suggested as an explanation for at least part of the 
wide variability in lung function in IPF [23]. Chronic 
mucus hypersecretion was found, irrespective of current 
smoking habits, in patients with IPF, by HlwATARI et al. 
[24], and they concluded that it probably represented a 
part of the lung parenchymal disease. They found that in 
patients with IPF who survived for longer than one year 
from the onset of symptoms, survival was better in patients 
without symptoms of chronic mucus hypersecretion [24). In 
contrast, 'TuRNER-W ARWJCK et al. [25] found no correla
tion between sputum production and survival in patients 
with IF at different stages of the disease. In our material ex
smoking women, but not ex-smoking men, with IF started 
their LTO at an earlier age than lifetime nonsmokers. The 
difference in age that we observed in women according to 
past smoking habits cannot be ascribed with any certainty to 
COPD, since it was observed in women without the diag
nosis of COPD. A possible explanation could be that the 
diagnosis of COPD was overlooked in the presence of IF. 
Considering the fact that associated COPD implied a better 
survival rate in our study, and that one-third of our patients 
with IF and COPD were lifetime nonsmokers, it appears 
more likely that smoking had enhanced the fibrosing alve
olitis responsible for the loss of lung function in IF. This 
explanation would also account for the lower levels of 
Paco2 at the start of LTO associated with smoking but not 
with COPD. Our results support the findings of HlwATARJ 

et al. [24] that airways symptoms in interstitial fibrosis 
might be part of the disease process, but not their finding 
that airways symptoms imply a poorer prognosis. 

The fact that patients with IF showed a greater decrease 
in haematocrit than patients with TB indicates that they 
complied better with the daily hours of oxygen. The reason 
might be a greater palliative effect of oxygen in patients with 
IF. 

Our results show that chronic hypoxia usually occurs 
relatively late in life. In women with IF, a smoking histo
ry was associated with starting L TO at a younger age, rais
ing the question of whether smoking had enhanced the 
loss of lung function leading to respiratory failure. Survival 
with LTO is mainly detennined by the disease process in the 
lung parenchyma causing hypoxia. Thoracic deformity, 
whether in conjunction with late sequelae of pulmonary 
tuberculosis or not, is associated with a better survival rate 
than COPD. Patients with IF have a particularly poor sur
vival rate. There is a need for controlled trials to assess the 
effects of L TO in tenns of survival and quality of life in 
interstitial lung fibrosis. 
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