showed that the outcome was influenced by the following eight variables:  %IBW and BMI, serum albumin
concentration, coexistence of malignancy, dyspnea ranking (rank 4 and 5), FEV/FVC%, coexistence of
bronchiectasis as determined by HRCT and hemoglobin level (hemoglobin <11.0 g/dl}.  Furthermore,
multivariate analysis of predictors (Table 4) indicated the following three to be major factors worsening the
outcome:  %IBW(>85), ranking of dyspnea (rank 4 and 5), and coexistence of malignancy.

Previous reports have also suggested that nutrition is a major prognostic factor in cases of severe COPD
[10-15]. The present data suggest that %IBW is a sensitive indicator of serum albumin concentration.

It has been known that poor daily activity of living was associated with a high mortality rate [19]. Although
dyspnea at rest or exertion is not a criterion for LTOT, improvement of dyspnea with oxygen inhalation is
known [18], and various mechanisms including improvement of ventilatory drive, minute ventilation,
ventilatory muscle fatigue, or direct central perception have been speculated.  However, perception of
severe dyspnea is a major limiting factor for daily activity in elderly COPD patients [23].  Various benefits of
LTOT for severe COPD patients are known [24] and the elderly patients who reach close to the average life
expectancy may be benefitted as well. More recently the ANTADIR group has reported that severe COPD
diagnosed on the basis of spirometry is associated with a survival similar to that among the hypoxemic
patients[25].  However, the mean age of patients in their study was approximately 64 yr, which was 15 yr
younger than in the present study.  The present resuits indicate that the effects by LTOT must be studied in
terms of improvement of quality of life in elderly COPD patients who already have the stated disability [26].
Particularly, it should lay particular emphasis on older patients whose age is close to the average life
expectancy as in the present study.  Further study is clearly needed.

In conclusion, we have analyzed factors that influence the outcome in elderly COPD patients receiving
LTOT. The overall 5-year survival rate in COPD patients receiving LTOT was only 10.9% although LTOT
might effect better outcome in younger patients. Three major variables were found to affect the
outcome:  %IBW, dyspnearanking, and coexistence of malignancy.  The dyspnea ranking is a major
limiting factor in disabled elderly COPD patients.  The benefits of LTOT should be assessed from this

standpoint.

Figure Legends
Fig 1.  Changes in cumulative survival rates in elderly COPD patients receiving long-term oxygen therapy.
Survival rates in the present study and in the general population were compared. ‘The survival rates

declined linearly until five years after the introduction of long-term oxygen therapy.

Fig2.  Changes in cumulative survival rates between groups aged over and under 80 yr of age.

The survival rates between the two groups did not differ.
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Fig 3.  Changes in cumulative survival rates among three groups according to FEV1.0/FVC (%).
The largest value of FEVL.0/FVC (%) was associated with the poorest survival rate, on the other hand the
smallest value of FEV1.0/FVC (%) was associated with the longest survival rates among the three groups

(P<0.05).

Fig 4. Changes in cumulative survival rates among three groups according to % ideal body weight.
The largest % ideal body weight (%IBW) associated with the best cumulative survival rates, whereas the

smallest %IBW appeared to be associated with the poorest cumulative survival rate (P<0.0G1).

Fig 5. Changes in cumulative survival rate among three groups according to body mass index.
The largest body mass index (BMI) was associated with the best cumulative survival rates, whereas the

smallest BMI appeared to be associated with the poorest cumulative survival rates (P<0.01).

Fig 6. Changes in cumulative survival rates among three groups according to serum albumin concentration.
The highest serum albumin concentration was associated with the best cumulative survival rates, whereas
the smallest serum albumin concentration appeared to be associated with the poorest cumulative survival rates

(P<0.0X).
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Table 1  The thirty-six variables analyzed in this study

Baseline disease P20z WBC

Cor pulmonale PaCO2 Lymphocyte number
Bronchiectasis AaDQ:z Lymphocyte %
Gastric ulcer FEV 10 %predict Body Height
Gastric ulcer (post therapy? FEV 10/FVC% Body Weight
Arrhythmia MVV IBW
Hypertension _ BVC %IBW
Ischemic heart disease FEV 1o BMI
Malignancy RV/TLC% Arm span
Smoking history FEV10/VC Total protein
Brinkman Index Albumin

the duration of LTOT Hb

Sex

Age
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Table 2 Characteristics of patients at the start of LTOT

Variables All patients
(n=157)
Age, y 79.2+6.01
Sex
Male, % n=121 77.1
Female, % n=36 22.9
Period of LTOT, y 281
FEVy, 2 0.80+0.39
FVC, @ 1.72+0.61
FEVVFVC, % 4817

Body mass index, kg/m? 18.6+3.8

%IBW, % 91.5+19.5
PaQz, mmHg 67.0+£12.95
PaCO2, mmHg 42.8+8.56
Dyspnea ranking 3.79+0.89
Serum Albumin, g/dl 3.85+0.43
Hemoglobin, g/d0 12.4711.66

Breakup of diagnosis of COPD

COPD, % n=83 52.9
COPD+BA, % n=40 25.5
COPD + Post Tbe, % n=34 21.6

IBW : Ideal Body Weight, BA : Bronchial asthma, Post The :
Post pulmonary tuberculosis sequelae
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Table3

Univariate analysis of predictors of mortality in COPD patients receiving LTOT

Factors R, ) ?ﬁg"’;’;‘ e 3-SE Hazard Ratio  95% CI
HIBW (70’826%7% ) (80’8253% ) 0.7660£0.2147 2151°" 141328
BMI (80,1%3% ) (70’1257% ) 0.7598+0.2215 2138 138330
Alb (39,3‘56%1% ) (1093"‘5126% ) 0.5940+0.2285 181" 1.16-283
Malignancy a1, 3;";_7% ) (12, “;0_3% ) 0.6134+0.2360 1.847" 1.16-2.93
Dyspnea ranking (102?’ 62_ 49%) 5 4’25 4?6% ) 0.5554+0.2445 1.743" 1.08-2.81
FEV10/FVC% ( 53’5259% ) (99,5 25%1%) 0.4557+0.2167 1.577" 1.03-2.41
Bronchiectasis @, Y s (13, "9 5% ) 1.37570.5201 3958""  1.43-10.97
Hb (301,1;)9%% | (121,1'555% X 0.6178::0.2308 1855"" 116297
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Table 4  Multivariate analysis of predictors of mortality in COPD patients receiving LTOT

Hazard Ratio 85% CI
%IBW (=85 vs >85) 2078 ** 1.32-3.26
Albumin (=3.5 vs >>3.5) 1.424 0.88-2.30
Malignancy (yesvs no) 2023 ** 1.24-3.30
Dyspoea ranking (4, 5vs 2, 3) 2.040 ** 1.20-3.47
FEV 10/FVC% (=50vs >50) 0.521 ** 0.33-0.82
++« p<0.01
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Figure 1 Survival rates in COPD patients receiving LTOT
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Figure 2
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Figure 3 Changes in cumulative survival rates among three groups according to FEV, ,/FVC (%).
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Figure 4  Changes in cumulative survival rates among three groups according to % ideal body

weight.
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Figure 5 Changes in cumulative survival rate among three groups according to body mass index.
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Figure 6  Changes in cumulative survival rates among three groups according to serum albumin

concentration.
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FEV, (L) 1,10 = 0,43 039 - 2.56
FEV, (%pred) 41.5 = 15.6 15.1 - 778
MRC scale 2=x1 1-5
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MRC: Medical Research Council;
SF-36: Short form 36 health survey questionnaire.
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Figure 2
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