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Chronic obstructive pulmonary disease (COPD) is 
recognized as a major cause of death in developed 

countries, as it is currently the fourth leading cause 
of death in the world. By the year 2020, COPD 
might become the third-leading cause of combined 
mortality and disability worldwide.1  The Global 
Initiative for Chronic Obstructive Lung Disease 
(GOLD) guidelines defined COPD as a disease that 
is characterized by airflow limitation that not fully 
reversible and carried out that is usually slowly 
progressive.2  Although multiple observational studies 
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have identified predictors of COPD progression, 
there are no uniformly accepted parameters to use 
in monitoring COPD progression. Forced expired 
volume in one second (FEV1) is used to define the 
staging of disease severity in recent guidelines. 
For past several decades, low FEV1 and age were 
accepted as the most important factors related to 
mortality.3,4 However, in recent studies, it has been 
shown that mortality rates were also associated with 
other factors such as cigarette smoking, baseline 
hypercapnia, untreated hypoxemia, body mass index 

Objectives:  To analyze the factors affecting survival 
of patients with chronic obstructive pulmonary disease 
(COPD) during the follow-up period using a 4-year 
prospective study. 

Methods:   The study included 276 out-patients with 
COPD.   The study took place in  Ankara University, Cebeci 
Hospital, Ankara, Turkey between September 2000 and 
January 2005.  We used cox proportional hazards model in 
investigating the effects of clinical variables on survival. 
Risk factors related with mortality were analyzed.

Results:  Forty-nine patients (17.8%) died and the mean 
survival time was 43.40 ± 0.65 months. The survival rates 
were 97% at one year, 89% at 2 years, 84% at 3 years, and 
73% at 4 years. Cox proportional hazard model revealed 
that long-term mortality was significantly associated with 
age (relative risks [RR]: 1.13, 95% confidence interval: 

ABSTRACT

1.09-1.17), the level of dyspnea (RR: 1.99, 95% confidence 
interval: 1.44-2.74), the number of hospital admission for 
acute exacerbation of COPD (RR: 1.33, 95% CI: 1.07-
1.67) and the number of scheduled physician visits (RR: 
0.75, 95% CI: 0.58-0.95). Also, the presence of hypoxemia 
was correlated with survival of COPD patients (RR: 0.99, 
95% CI: 95-1.00). 

Conclusion: Patient’s age, level of dyspnea, hypoxemia 
and the number of hospital admission were more closely 
correlated with mortality in COPD. The regular follow-up 
patients increased the survival of this disease.  According 
to this study patients with COPD may be followed in the 
specialized out-patient COPD clinics to decrease their 
morbidity and mortality rates.
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(BMI), health related quality of life, dyspnea level and 
exercise intolerance.5-11 Celli et al10 proposed multi-
dimensional disease staging in COPD patients and 
this grading system (based on degree [BODE] index 
of airflow limitation dyspnea 6 min. walking distance 
and BMI) showed to be mostly useful at predicting 
the risk of death from respiratory cause among 
patients with COPD.  Besides the impact of COPD, 
mortality depends on the interactions of the disease 
with comorbid conditions.12  Hospitalization for acute 
exacerbation of COPD carries both an immediate and 
long term risk for mortality.5,7  The effect of smoking 
on gender-specific mortality has been examined on a 
number of occasions and the results may be related 
to mortality because smoking had greater impact 
on the lung function of females than males and 
females with COPD lose more years of their lives 
than males.13,14 Several studies have been performed 
to establish parameters associated with an increased 
risk of death in COPD patients; however, there is not 
enough prospective and long-term follow-up survival 
analyses. For this reason, the present report was 
designed to assess the survival analyses and potential 
determinants of mortality during the follow-up period 
in patients with COPD using a 4 year prospective 
study with scheduled physician visits, in the COPD 
out-patient clinic.

Methods.  Three hundred-thirty out-patients 
were prospectively recruited but 40 patients were 
excluded due to other obstructive pulmonary disease 
such as bronchial asthma, uncontrolled systemic 
disease, uncontrolled malignancy, uncontrolled 
cardiovascular disease and also 14 patients did not 
attend regular follow up. Thus, 276 out-patients with 
COPD (24 females and 252 males) were included 
in the study from September 2000 to January 2005 
and all patients were regularly followed during the 
study period. Chronic obstructive pulmonary disease  
was defined according to the standards of GOLD and 
also the patients were staged according to GOLD 
criteria with revisions due to upgrades in every single 
year.2 Entry criteria included: 1) FEV1/Forced vital 
capacity (FVC) ratio of <0.70, 2) Regular attendance 
>3 to 6 months. At the time of the first visit, clinical, 
physiologic and radiographic features of patients 
were examined. The participating chest physicians 
confirmed that the treatment for each patient was 
performed in GOLD standards. Informed consents 
were completed.  The following data were collected: 
anthropometric parameters (including age, gender, 
BMI), medical history (respiratory symptoms, 
duration of disease), smoking status, presence of 
comorbidity, previous treatment, frequency of COPD 

exacerbation per year, previous number of hospital 
admission per year and educational level. These data 
were recorded on standardized forms from patient 
charts. The BMI was calculated by dividing the 
patient’s weight in kg by height squared (m2). The 
number of cigarette pack per year was calculated as 
the product of the period of tobacco use (in years) 
and the average number of cigarettes smoked per day. 
Symptoms of chronic bronchitis were considered 
to be present when cough and sputum had lasted at 
least 3 months for >1 year. Dyspnea was evaluated 
according to the Medical Research Council (MRC) 
scale. Medical Research Council 5-grade scale is a 
5-point scale based on degrees of various physical 
activities that precipitate dyspnea. Comorbidity was 
determined by standard methods (defined as the 
existence of malignancies, cardiovascular disease, 
diabetes mellitus and rheumatologic disease). 
Previous treatment (use of inhaled or oral steroid, 
theophylline and bronchodilators) and the frequency 
of exacerbations per year were also recorded. 
Besides, the date of hospital admission was recorded 
and verified by hospital records in the first visit. 
Pulmonary function tests (PFT) were performed 
according to ATS criteria,15 including spirometric 
parameters (FEV1, FVC, FEV1/FVC% predicted, 
PEFR, FEF25-75) were measured, using “Vmax 229 
Pulmonary Function/Cardiopulmonary Exercise 
Testing Instruments” (SensorMedics, Bilthoven, 
The Netherlands) in all patients. All of the tests 
were performed in sitting position and the best of 
3 attempts were evaluated. Predicted values were 
calculated using European Community for Steel 
and Coal (ECCS) reference values.16 Arterial blood 
gas (ABG) analyses were performed at rest and in 
room air with a Rapid lab 348 pH/blood gas analyzer 
(Chiron Diagnostics Ltd., Essex, UK). Partial pressure 
of oxygen in arterial blood pressure of carbon dioxide 
(PaCO2), pH, and arterial oxygen saturation (SaO2) 
were measured while breathing on room air. Chest 
radiography was examined by 3 chest physicians. We 
prospectively included in the study all patients who 
had been admitted in specialized out-patient clinic of 
COPD in our university hospital between September 
2000 and January 2004. January 2004 was chosen as 
the end point of inclusion in the study. The date of end 
point of follow-up time was January 2005. Follow-up 
time ranged from 12 to 51 months among survivors. 
In our COPD out-patient clinic the regular follow-
up of each patient were organized according to the 
scheduled physician visits, and patients were usually 
examined at per 3-6 months which depends on the 
situation of the patients. For patients who could not be 
followed up, an effort was made to contact the patient 
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by telephone to obtain information regarding survival. 
Also, survival rates were determined at 1, 2, 3 and 4 
years. Information regarding mortality and cause of 
death (due to COPD and COPD related disease) was 
obtained from the medical data or hospital records. 
We examined the clinical course and prognosis of 
the registered patients. We recorded severity of 
respiratory symptoms, treatment history, comorbidity, 
frequency of COPD exacerbation, number of hospital 
admission for acute exacerbation of COPD per year. 
Exacerbations were defined by the presence of one or 
more of the symptoms including increase in sputum 
volume or dyspnea, sputum purulence. Also, number 
of scheduled physician visits per year was recorded 
for each year during the follow-up time. Long term 
use of oxygen therapy (LTOT) was defined as duration 
of oxygen administration >15 hours/day. 

All statistical measurements were made using 
SPSS Package for the Social Sciences, Version  11.0  
for Windows (SPSS Inc., Chicago, IL).  Descriptive 
data were presented as mean ± standard deviation 
or number (percentage).  The survival status of all 
subjects after 4 years was assessed. The duration from 
entry to the last attendance or death was recorded.  The 
Kaplan-Meier method was used for the evaluation 
of prognosis, and the survival time was calculated 
using this method.  The Cox proportional hazards 
model was used to investigate the effects of clinical 
variables on survival. The clinical variables were used 
as continuous variables, except that the categorical 
variables of gender, comorbidity, the use of oxygen 
therapy were coded as one or zero for the analysis. 
Relative risks (RR) were calculated for the following 
risk factors; age, gender, BMI, smoking status, 
comorbidity, COPD stage based on GOLD, MRC 
scale, PFT parameters, ABG analysis parameters, 
hematocrit (Htc),  frequency of COPD exacerbations,  
frequency of hospital admissions, number of scheduled 
physician visits, long term oxygen therapy. Results of 
the analysis were presented in terms of the estimated 
RRs with corresponding 95% confidence intervals; 
probability values of less than 0.05 were considered 
statistically significant.

Results.  The characteristics of 276 patients with 
COPD registered in the study were summarized in 
Table 1.  There was male dominance in the study 
group. Thirty-one patients (11.2%) had never smoked 
but they had other environmental factors. All of the 
smoking patients were heavy smokers (49.80 ± 27.62 
pack/year). One hundred-fifty patients (54.3%) had 
comorbid disease (majority of the comorbid diseases 
were cardiovascular diseases). Patients had moderate 
or severe disease according to GOLD criteria (mean 

FEV1 (%): 43.01 ± 15.38). When the patients were 
classified  according to COPD severity based on 
airflow limitation defined by GOLD, 18 patients 
(6.5%) were in stage I, 77 patients (27.9%) were in 
stage II, 104 patients (37.7%) were in stage III and 77 
patients (27.9%) were in stage IV. The mean survival 
time for patients was 43.40 ± 0.65 months which 
was estimated by the Kaplan-Meier method. The 
Kaplan–Meier survival curve was shown in Figure 
1. Forty-nine patients (17.8%) died during the follow 
up period. Majority of the deaths were due to cardio-
respiratory diseases (frequently, COPD and COPD 
related conditions such as respiratory insufficiency or 
right heart failure). For follow-up times, the loss in 
life expectancy was 97% at one year, 89% at 2 years, 
84% at 3 years, and 73% at  4 years. The results of the 
Cox proportional hazards model analysis were shown 
in Table 2. Relative risks for death were calculated for 
each of clinical variables. This analysis demonstrated 

Table 1 - General characteristics of patients with chronic obstructive 
pulmonary disease (COPD).

Characteristics  Data

Number of patients
Age (year)
Gender (Female/male)
Body mass index (kg/m2)
Current/former/never smoker
Smoking (pack/year)
Comorbidity (%)
   Cardiovascular
   Hypertension
   Bronchiectasis
   BPH 
   Diabetes mellitus
   Other  comorbidity
FEV1 (%)
FVC (%)
FEV1/FVC%
PaO2 (mm Hg)
PaCO2 (mm Hg)
Hematocrit (%)
MRC dyspnea scale 
COPD exacerbations/year)
Hospital admissions/year
Scheduled physician visits/year)
Death  (%)

276
  63.55 ± 11.39

24 / 252
25.66  ±  5.08

20/225/31
  49.80 ± 27.62

150    (54.3)
 40   (14.4)
 27     (9.8)
 17     (6.2)
 14     (5.1)
   9     (3.3)
 43   (17.5)

  43.01 ± 15.38
 57.50 ±16.28
  57.36 ± 11.43
  62.44 ± 11.97
38.91 ± 6.46
45.13 ± 4.77
  2.11 ± 0.80 
  2.00 ± 1.87
  0.45 ± 1.38
  2.89 ± 1.18
 49   (17.8)

Data presented as mean ± SD or number (percentage).
FEV1 - Forced expiratory volume in one second, FVC - Forced 

vital capacity, PaO2 - partial pressure of oxygen in arterial blood, 
partial PaCO2  - pressure of carbon dioxide. 

MRC - Medical Research Council
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mortality rate is increasing worldwide. Chronic 
obstructive pulmonary disease results in an economic 
and social burden that is both substantial and 
increasing. Mortality data for COPD are inaccurate 
because of inconsistent use of terminology.2  Studies 
on the prognosis of the patient with COPD have 
utilized various indexes as factors related to survival. 
Age and FEV1 are useful prognostic factors but still 
there is considerable variability. In distinctive studies, 
it has been shown that age is the most important 
predictor factor in the survival in patients with 
COPD.7,9,14,17,18 Chronic obstructive pulmonary 
disease  death rates are very low <45 years and 
increase steeply with age.2 Oswald-Mammoser et al18 
demonstrated that survival was statistically decreased 
in patients >63, among 84 COPD patients receiving 
LTOT. Also age was more important prognostic 
factor found in our study and the relative risks were 
raised with age, from year to year. Although airflow 
limitation has been traditionally used as the index of 
disease severity in COPD, there are lots of debates 
about the mortality rate adjustment with low FEV1 in 
COPD patients. Our study group was relatively 
homogeneous, almost all of the included patients had 
moderate to severe disease according to GOLD 

Table 2 - Cox proportional hazards analysis in patients with chronic 
obstructive pulmonary disease (COPD).

Parameters RR (95% CI) P-value

Age (year)
Gender (Female/male)
Body mass index (kg/m2)
Smoking (pack/year)
Comorbidity
FEV1 (%)
FVC (%)
FEV1/FVC%
PaO2 (mm Hg)
PaCO2 (mm Hg)
COPD stage
Htc (%)
MRC dyspnea scale 
COPD exacerbation/year)
Hospital admission/year)
Scheduled physician visits/year)
Use of LTOT

1.13 (1.09-1.17)
0.72 (0.31-1.70)
1.02 (0.97-1.08)
1.00 (0.99-1.01)
1.46 (0.82-2.61)
1.01 (0.99-1.02)
1.00 (0.99-1.02)
1.02 (0.99-1.04)
0.99 (0.95-1.00)
1.02 (0.98-1.06)
0.93 (0.69-1.27)
0.96 (0.90-1.02)
1.99 (1.44-2.74)
1.10 (0.97-1.24)
1.33 (1.07-1.67)
0.75 (0.58-0.95)
1.15 (0.64-2.06)

<0.001
0.45
0.39
0.51
0.20
0.50
0.70
0.16
0.05
0.38
0.66
0.14

<0.001
0.14

<0.05
<0.05
0.64

RR - relative risk, FEV1 - Forced expiratory volume in one second, 
FVC - Forced vital capacity, PaO2 - partial pressure of oxygen in 
arterial blood, partial PaCO2  - pressure of carbon dioxide. MRC 
- Medical Research Council, LTOT - long-term oxygen therapy, 

Htc - hematocrit, CI - confidence intervalFigure 1 -	 Cumulative survival rate of the 276 chronic obstructive 
pulmonary disease patients included in our study.

an increased mortality risk in elderly patients (RR: 
1.13, 95% CI: 1.09-1.17).  The MRC dyspnea scale 
was significantly associated with mortality rate (RR: 
1.99, 95% CI: 1.44-2.74). The one score increase in 
MRC scale led to a 2-fold increase in risk of mortality. 
Also, the number of hospital admission for acute 
exacerbation of COPD and the number of scheduled 
physician visits were significantly associated with 
increased mortality. The risk decreased by 25.4% 
for each number of scheduled physician visits per 
year (RR: 0.75, 95% CI: 0.58-0.95). On the other 
hand, greater number of hospital admission for 
acute exacerbation of COPD per year was associated 
with decreased survival by 1.33 fold for  each  
hospitalization per year (RR: 1.33, 95% CI: 1.07-1.67).  
Smoking intensity (number of pack-years of cigarette 
smoking), comorbidity, BMI, PFT parameters (FEV1, 
FVC, FEV1/FVC% predicted), PaO2, PaCO2, COPD 
stages, hematocrit and the LTOT were not significant 
predictors of survival. Patients with hypoxemia had 
a loss in life expectancy of 22%, and this is on the 
verge of significance (RR: 0.99, 95% CI: 95-1.00) 
(p=0.052). 

Discussion.  This prospective study demonstrated 
that patient’s age and level of dyspnea were more 
closely correlated with mortality of COPD. Also, the 
number of hospital admission for acute exacerbation 
of COPD was significantly associated with increased 
mortality. The regular follow-up (as scheduled 
physician visits) in specialized out-patient clinic of 
each COPD patient had an influence on the survival 
rate of COPD.  Chronic obstructive pulmonary 
disease  is a common disease whose prevalence and 
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criteria (mean FEV1: 43%). We thought that, this was 
the main point why we were not able to detect an 
association between low FEV1, FVC, FEV1/FVC and 
mortality with Cox proportional Hazard Model 
analysis. Oswald-Mammoser et al18 demonstrated 
that there was no relation between the FEV1, FEV1/
VC and the mortality.  Dubois et al19 included 217 
patients with COPD, and reported that there were no 
difference in FEV1 between those who died and those 
who were living.   Besides, Hersh et al20 reported, in 
severe, early onset COPD patients, a 1% increase in 
FEV1 percentage of predicted led to an 8% decrease 
in the risk of mortality.  It appears that there are the 
discrepancies between the results reported in 
literature.  In COPD, dyspnea is one of the major 
symptoms that gives impact to the patient’s quality 
of life which is a result of complex and multifocal 
mechanisms in patients with COPD. Even though 
dyspnea is a subjective perception of respiratory 
discomfort, it can be quantified using an appropriate 
method in practical setting. Also, patients with COPD 
can be categorized into subgroups based on their 
level of dyspnea. Medical Research Council dyspnea 
scale is simple to administer and it correlates with 
degree of dyspnea in patients with COPD.10  The 
dyspnea grades may give a better estimate of quality 
of life in patients with COPD than disease severity 
alone.21 In a multicenter prospective study, it has 
been shown that categorizing patients with COPD on 
the basis of the level of dyspnea  was closely  
correlated with survival than classification on the 
basis of disease severity as assessed by the percentage 
of predicted FEV1.6 In our study, the MRC dyspnea 
scale was significantly associated with risk of 
mortality (p<0.001) and the one score increase in 
MRC scale led to a double fold increase in risk of 
mortality. Therefore, the level of dyspnea may be 
useful determinant in prediction of survival.  The 
prognosis of patients with COPD has also been 
reported to be related to nutritional status. Several 
studies have shown that a low body weight, expressed 
as BMI, is associated with an increased overall 
mortality.8,9,22,23 Chailleux et al24 found a 5-year 
survival of 24% for those patients with severe COPD 
who had a BMI of <20 kg/m2.24 Contrary, in some 
studies, BMI was not a significant predictor for 
mortality risk.9,24,25 In our study, BMI was not a 
significant prognostic factor which was parallel with 
the studies of Bowen and Nizet. Those previous 
studies of mortality in patients with COPD have 
yielded results compatible with ours. Mean BMI of 
our patients was 25.7 kg/m2, which was similar to the 
mean BMI described in the studies of Bowen et al24 
(24.8 kg/m2)  and Nizet et al25 (25.6 kg/m2).  

Comorbidity was present at entry of study in 54.3% 
of our patients. The most common comorbidities 
found were cardiovascular disease (14.4%), followed 
by hypertension (9.8%) and bronchiectasis (6.2%). 
However, these comorbidities were not associated 
with increased mortality in our study. In contrast to 
our results; Nizet et al25 found that the presence of 
comorbidity (38.3% of patients) predict survival in 
patients with COPD.Comorbidities could not be a 
determinant factor of survival in our patients because 
more than half of them had comorbidity. Severe 
COPD is often accompanied by failure in gas 
exchange. Chronic hypoxemia usually leads to 
pulmonary hypertension and cor pulmonale. 
Therefore, the presence of hypoxemia and 
hypercapnia in patients with COPD are considered to 
be related to poor prognosis.11,23,25 Nizet et al25 
observed a cohort of 47 chronic hypercapnic COPD 
patients for 3.8 years on average. A higher partial 
pressure of oxygen in arterial blood (PaO2) affected 
survival positively. Partial pressure of oxygen in 
arterial blood tended to be lower in survivors, but 
this did not reach statistical significance.25  In our 
study, almost of the patients had mild to moderate 
hypoxemia with normocapnia, which resembles the 
results of Nizet et al (PaO2: 62.4 ± 11.9 mm Hg, 
PaCO2: 38.9 ± 6.5 mm Hg; PaO2: 61.5 ± 8.3 mm Hg, 
PaCO2: 48.8 ± 4.5 mm Hg). On the other hand, our 
results demonstrated a higher PaO2 showed a 
tendency toward decreasing the mortality rate. 
Patients with hypoxemia had a loss in life expectancy 
of 22%, this is on the verge of significance (RR: 
0.99) (p=0.052). Costello et al constructed a survival 
analysis after dividing the group into chronic 
hypercapnic patients, reversible hypercapnic patients 
and normocapnic COPD patients. Five-years survival 
in chronic hypercapnic COPD patients was 
significantly lower where as in normocapnic COPD 
patients 5-year survival rates was higher.11 However, 
in our study, analysis revealed that the level of PaCO2 
was not significantly predictive. In contrast to 
previous studies, only 14% of our patients had an 
initial hypercapnia, because of this low rate we 
thought that it may not be possible to show PaCO2 as 
a mortality determinant. Also in the previous 2 
studies (Nocturnal Oxygen Therapy Trial and 
Medical Research Council Trial) use of LTOT for 
COPD showed that LTOT improved the survival.26 
Statistical analysis of our hypoxemic patients did not 
show better survival rates among those receiving 
LTOT. Forty percent of our patients had PaO2  <60 
mm Hg (24% of the patients PaO2 <55 mm Hg) and 
31.5% of patients were receiving LTOT during the 
follow-up, 21% of them died. Increased mortality 
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rate in patients, who specially had PaO2 <55 mm Hg 
and received LTOT, has to be considered as the 
impact of gas exchange on the mortality of COPD 
patients. Hospitalization for acute exacerbations 
represents a major component of the socioeconomic 
burden related to COPD. The risk of hospital 
admission increases with decreasing lung function 
and when chronic respiratory symptoms are present. 
Hospital admission carries both an immediate and 
long term risk of mortality.2,5 Groenewegen et al, 
included 171 patients admitted to the hospital with 
an acute exacerbation, showed that the mortality rate 
was 8%, increasing to 23% after one year of follow-
up. In addition to several factors, hospital readmission 
was also contributed to the increased mortality rate.7 
Gunen et al27 demonstrated an increase in mortality 
rate, year by year, in COPD patients related to 
hospitalization with acute exacerbation of COPD 
(33% at one year, 39% at 2 years, and 49% at 3, 
years.27 Both of the studies have similar and higher 
mortality rates from the other published studies, 
which included out patient.11,18,20,26  In our study, the 
mean hospital admission frequency with acute 
exacerbation of COPD per year was 0.50. Higher 
number of hospital admission for acute exacerbation 
of COPD per year was associated with decreased 
survival (p<0.05).  The presence of moderate and 
severe COPD at baseline was associated with an 
increased risk of death.28 In our study, the mean 
survival time for patients was 43.40 ± 0.65 months. 
The survival rates were 97% at one year 89% at 2 
years, 84% at 3 years, and 73% at 4 years. Many 
published studies, including Nishimura et al, also 
found similar survival rates (95% at one year, 90% at 
2 years, 83% at 3 years, 78% at  years, 73% at 5 
years).6,11,18,20,26  The present study  is the first  to show  
that following patients with COPD in a specialized 
out-patient clinic with scheduled physician visits 
significantly improves the survival rate. Our intention 
was to construct a specialized out-patient COPD 
clinic and follow the patients regularly (2-4/year) 
with the same and specialized doctors and staff. We 
are expecting patients with COPD to understand the 
nature of their disease, the risk factors for 
progression, their role and the role of health care 
workers. On the other hand, regular follow-up visits 
play an important role in the improvement of their 
diseases by realizing the changes of symptoms and 
complications related to COPD as early as possible. 
Also suggestion of appropriate treatment according 
to guidelines and follow-up strategy must be 
determined during their visits. Current evidence 
indicates that appropriate treatment can make a major 

difference in health outcomes in COPD patients.  The 
present results suggest that, regular visits 
independently decrease the mortality rate. Thus, we 
believe that patients with COPD need to be followed 
in the specialized out-patient COPD clinics to 
decrease their morbidity and mortality rates. The 
frequency and intensity of follow up depend on the 
individual patient’s disease status and course, as well 
as the local healthcare system. However, there are no 
studies that have addressed the specific schedules 
more likely to results in positive outcome. The 
current analysis must be validated in future studies. 
Although there are no routine accepted parameters to 
use in monitoring COPD progression, several clinical 
variables may be used to estimate mortality risk. 
Patient’s age, level of dyspnea, presence of 
hypoxemia and the number of hospital admission for 
acute exacerbation of COPD were more closely 
correlated with mortality in COPD. The regular 
follow-up in COPD out-patient clinic of each COPD 
patient increased the survival of this disease.
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