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CLINICAL REVIEW

COPD Recent Findings: Impact on Clinical Practice
Annabelle Couillard (annabelle.couillard@yahoo.fr), Jean François Muir (jean-francois.muir@chu-rouen.fr),

and Daniel Veale (veale.dan@gmail.com)

Fédération Antadir, 66 boulevard Saint Michel, Paris, France

ABSTRACT

Chronic obstructive pulmonary disease is now considered as a systemic disease originating
in the lungs. The natural history of this disease reveals numerous extrapulmonary manifesta-
tions and co-morbidity factors that complicate the evolution of COPD. Recent publications
have documented these systemic manifestations and co-morbidities and clarified somewhat
the role of muscle dysfunction, nutritional anomalies, endocrine dysfunction, anaemia, osteo-
porosis and cardiovascular and metabolic disorders as well as lung cancer and psychological
elements in this complex disease. Importantly, recent studies have shown that effort intoler-
ance, exertional desaturation, loss of autonomy and reduced physical activity, loss of muscle
mass and quadriceps strength as well as dyspnoea and impaired quality of life can be consid-
ered as independent predictive factors for survival in COPD. Use of these data may advance
understanding of mechanisms; improve evaluation and thereby patient management in COPD.

INTRODUCTION

Although the data vary in relation to the definition used,
COPD is recognised as a major cause of increased mortality
and morbidity. Despite being a treatable and preventable dis-
ease, the prevalence of COPD continues to rise because of the
worldwide epidemic of smoking. COPD is projected the third
most important cause of mortality in the world by 2020 (1). It is
largely evidenced that a specific therapy for COPD should start
with cessation of exposure to the most important risk factor:
tobacco smoke. It is now established that COPD can not simply
be considered as a simple pulmonary disease.

Although this disease is evidently of respiratory origin, many
extra pulmonary manifestations exist and a number of common
co-morbidities complicate the natural history of COPD, thereby
altering the prognosis and the quality of life of patients (2–4)
(Figure 1). Among those are muscular dysfunction, nutritional
and metabolic abnormalities, hormonal deficit, anaemia, and in-

Keywords: COPD, Systemic disease, Co-morbidities, Survival
Correspondence to:
Annabelle Couillard
Fédération Antadir
66 Boulevard Saint Michel
75006 Paris
phone: 33 1 56 8 40 60; fax: 33 1 56 81 40 61
email: annabelle.couillard@yahoo.fr

creased prevalence of osteoporosis, lung cancer, cardiovascular
diseases, diabetes, anxiety and depression.

For many years the level of airflow obstruction has been con-
sidered the single prognostic factor in COPD. However, recent
publications have shown that many other factors, even non pul-
monary, play an important role in the natural evolution of this
disease. Thus, effort intolerance, exertional desaturation, loss of
autonomy, the level of regular physical activity, the level of loss
of muscle strength in the quadriceps, breathlessness and quality
of life status are now recognized as independent predictive fac-
tors for survival in this disease. More recently a constellation
of these factors has been proposed as an integrated predictor of
survival in the BODE (Body-mass index, airflow obstruction,
dyspnoea and exercise) index that predicts five year survival in
COPD (5). It is thus important that we look beyond the lungs in
this disease and address the patient in global terms. Use of these
new data may advance understanding of mechanisms; improve
evaluation and thereby patient management in COPD.

EXTRAPULMONARY MANIFESTATIONS
AND CO-MORBIDITIES

Peripheral muscle dysfunction. In patients with chronic
obstructive pulmonary disease, peripheral muscle dysfunction
is clearly demonstrated by the significant reduction in both
strength and endurance in the muscles of locomotion in compar-
ison with healthy subjects. Indeed, patients with severe COPD
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Figure 1. While COPD is evidently of respiratory origin, many extra pulmonary manifestations exist and a number of common comorbidities
complicate the natural history of this disease, thereby altering the prognosis and the quality of life of patients.

have on average a loss of 50% in endurance function (6–9)
and an increased fatigability of peripheral muscles (10). These
abnormalities are related to alterations in aerobic metabolism,
essentially a drastic reduction in the proportion of type I muscle
fibers observed within quadriceps muscles (11). Patients with
severe stable COPD also have on average a loss of 30% in
strength in the quadriceps muscles, mainly explained by a loss
in muscle mass (12, 13).

These muscle effects are seen predominantly in the lower
limb muscles in COPD patients while upper limb muscles tend
to be preserved (14). This peripheral muscle dysfunction, which
is now recognized as one of the main systemic effects of COPD,
contributes greatly to exercise intolerance and reduced quality
of life of COPD patients. Disuse is almost certainly an important
factor in the skeletal muscle dysfunction of COPD. However,
the most recent data indicate that disuse only partly explains
the severe morphological, metabolic and functional abnormal-
ities observed in peripheral muscle in COPD. Instead, the data
support the concept of an intrinsic myopathy (15).

The physiopathological mechanisms (i.e., inflammation, ox-
idant stress, and hypoxemia or pharmacological interventions
such as use of corticosteroids. . .) of this myopathy have not
been completely clarified. From this perspective, physical
training, perhaps in association with other therapeutic strate-
gies, may be useful. This possibility, as well as defining the
best training modality for these patients, needs to be further
investigated.

Abnormalities in body composition. The first studies in this
domain show an increased prevalence of weight loss in COPD
that can be up to 25 to 50% of patients according to the level
of severity of the disease (16). Conventional wisdom says that
COPD patients lose weight because of malnutrition (i.e., a mis-
match between energy intake and energy use). However, these
patients have increased metabolism at rest, probably explained
by increased work of respiratory muscles, the treatments use
and generalised inflammation (17). Furthermore, patients often
have depression and breathlessness at rest which spontaneously
limit daily caloric intake (18). However, recent studies have
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shown that COPD patients have more a problem of muscle loss
(amyotrophy) than a general problem of weight loss.

It is now recognized that a simple calculation of body mass
index (BMI) is insufficient for correct evaluation of body mass
and in particular malnutrition in COPD patients. Indeed, the
COPD patients may have a raised or reduced body mass index
when stable, while others may have manifest nutritional prob-
lems within the normal limits of BMI. Studies have shown that
a normal body weight might hide a significant loss of muscle
mass in COPD patients (19, 20). This amyotrophia is associated
with a cachexic process: predominantly an accelerated loss of
muscle mass. This may be related to a specific nutritional deficit
in protein metabolism, perhaps with systemic inflammation as
part of the disease process, or hormonal deficit or the effects of
hypoxemia or oxidant stress (21).

Usually the diagnosis of malnutrition is established by a body
mass index <21 Kg.m2 and/or a fat free mass <15 Kg for women
and <16 Kg for men. Impedancimetry is preferable to a simple
calculation of BMI for the diagnostic of body composition ab-
normalities in COPD. One study has shown that 7% of COPD
patients have greater than 10% weight loss in a year while the
prevalence of malnutrition evaluated by body composition was
54% (22).

Endocrine anomalies. Despite certain clinical indicators,
no study has clearly shown endocrine anomalies in COPD pa-
tients, apart from the most severe and hypoxemic cases (23).
Indeed, the concentrations in the serum of thyroid hormones
and testosterone are abnormally low and the level of reduction
correlates with PaO2 in this population (24, 25). As in other
chronic diseases, the levels of circulating cortisol, DHEA and
growth hormone mediators (Insulin like growth factors) also
tend to be abnormally low in COPD patients (26).

On the other hand, other studies have reported an increase in
the concentrations of growth hormone in the most severe cases
of COPD, possibly related to physiological stress combined
with hypoxemia and bronchoconstriction (27). However, these
data are scarce and controversial. Further studies are required
to clarify the cause of these endocrine anomalies in COPD, to
justify the recommendation of hormonal supplementation on a
solid scientific basis.

Anaemia. Recent studies have shown a large number of
COPD patients to be anaemic. This may be from 15 to 30% of
COPD patients and predominantly the more severe cases, while
the prevalence of erythrocytosis is estimated at 6% (28–30).
The mechanisms of this anaemia are not completely clarified
but may be related to resistance to the effects of erythropoietin
since her erythropoietin concentrations are abnormally rised in
this population (31). Consequently, the treatment of anaemia by
erythropoietin or by iron supplements may be inadapted, and
blood transfusion may be more effective (32). Anaemia is a
recently described manifestation of systemic disease in COPD
that should be sought and evaluated in the management of these
patients.

Osteoporosis. In recent years, studies have shown a marked
prevalence of osteoporosis and loss of bone mineral density in
COPD, which may be present in 9 to 75% of cases depending on

the studies and independent of gender. This prevalence is much
higher in COPD compared to normal subjects and compared to
patients with other chronic diseases (33–35). The risk factors
for osteoporosis and loss of bone mineral density in the COPD
population may include systemic inflammation, increased lev-
els of certain catabolic proteins, malnutrition, disease severity,
long-term corticosteroids, age (>55 years), vitamin D deficit
and physical inactivity (36–38). It is necessary to improve diag-
nosis and use of adapted treatments to limit the risk of fractures
in this population. Fractures such as vertebral collapse are rel-
atively frequent and may lead to scoliosis which further limits
pulmonary function in this population.

Anxiety and depression. These two disorders are closely
linked and well recognized in COPD (39). Nevertheless the
prevalence varies according to the methods of the studies, for
example size of sample, characteristics of the population, ques-
tionnaires used . . . (40). Overall the prevalence of anxiety is
variably estimated between 2% and 96% in COPD patients.
Generally we can distinguish a generalised illness associated
with chronic anxiety, whose prevalence can be estimated be-
tween 10% and 33% of the COPD population, from repeated
transient episodes of intense anxiety whose prevalence is es-
timated between 8% and 67% according to different studies
(41).

It seems that an anxiety state is more frequent in the fe-
male population, in smokers and in those with dissatisfaction
in personal relationships (42, 43). Apart from these known risk
factors, it would seem that the feeling of a lack of control of dis-
ease symptoms, in particular dyspnoea, plays the greatest part
in the patient’s anxiety (44). Statistics regarding depression are
also extremely varied. The overall estimation of the prevalence
of depression in COPD varies from 6% to 80%, with a mean
value in the most rigorous studies of around 40% (45).

It is important to distinguish severe depression requiring
medical intervention that is estimated at a prevalence of 19
to 42% in stable COPD patients (44, 46). Recent studies indi-
cate that the underlying cause of depression in COPD involves
several components including genetic predisposition, the psy-
chological stress generated by the disease itself (loss of function,
loss of autonomy, loss of self-esteem. . .) and the neuropsycho-
logical effects of chronic illness (hypoxia, inflammation, long
term treatment, smoking. . .) (45; 47). In practice, therapeutic
education and help with smoking cessation are of capital impor-
tance in the management of COPD patients and necessary for
the treatment of anxiety and depression in this population.

Diabetes and metabolic syndrome. Longitudinal studies on
thousands of patients have shown that COPD is an important risk
factor (× 1,5-1,8) for the development of type II diabetes, even in
moderate disease (48). Long-term steroids do not seem to be the
prime cause of this co-morbidity and chronic inflammation may
play an important role. Thus, it has been shown that certain pro-
inflammatory cytokines that are specifically elevated in COPD
(such as TNF alpha, and interleukin 6) favor insulin resistance
and thus the development of diabetes (49). This increased insulin
resistance, related to inflammatory processes is characteristic of
the metabolic syndrome.
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Although definitions vary between countries and health care
systems, there are two diagnostic systems in use (1999- WHO
amended and 2001 – American National cholesterol educational
program). Thus, the metabolic syndrome is defined clinically
by the presence of at least three of the following risk fac-
tors: abdominal obesity (girth >88 cm females, >102 cm in
men), raised fasting triglycerides (≥1.5 g/L), arterial hyperten-
sion (>130 mmHg systolic/ ≥85 mmHg diastolic), low fasting
HDL cholesterol (<0.5 g/L for females and <0.4 g/L for men)
and raised fasting blood sugar (≥1 g/L). Recent studies have
shown that the prevalence of metabolic syndrome may be twice
as common in COPD patients compared to healthy subjects
matched for age and sex (50, 51). In COPD, the metabolic
syndrome is associated with an increased level of circulating
inflammatory markers and a significant reduction in physical
activity; this is more commonly found in overweight and obese
patients compared to patients with normal weight (52). In prac-
tice, it is necessary to identify patients at high risk of developing
metabolic syndrome and to adapt their management since it has
been well demonstrated that patients with metabolic syndrome
are at increased risk of developing diabetes, cardiac disease and
strokes.

Cardiac diseases. The anatomical and functional relation-
ship between heart and lung is such that dysfunction of one has
consequences for the other. These interactions are important in
COPD and these patients have an elevated risk of cardiovascular
events which, in fact, are one of the principal causes of death in
this population (53). The main cardiovascular co-morbidities in
COPD are cardiac failure, coronary atherosclerosis, cerebrovas-
cular accidents, cardiac arrhythmias and pulmonary artery hy-
pertension.

Heart failure is difficult to diagnose in COPD because of
overlapping symptoms and clinical signs in both disorders and
the difficulties and under use of echocardiography in this pop-
ulation. One study has shown that over 20% of COPD patients
had undiagnosed heart failure (54). The prevalence of heart fail-
ure has been estimated at 20–30% in COPD patients and this
comorbidity may be the cause of 5% of the overall mortality in
this population (53). The prevalence of coronary artery disease
in COPD patients varies according to studies from 15 to 25%, in
relation to population heterogeneity. Patients with emphysema
who are candidates for surgical lung volume reduction seem
particularly susceptible (55).

Cardiac arrhythmias are frequent in COPD patients, less by
night than by day. Overall supraventricular dysrhythmias are
more frequent in patients in respiratory distress while ventricular
dysrhythmias are often seen in stable patients. However the
prevalence of dysrrythmia varies from study to study, because
of different definitions, different grades of severity, different
levels of clinical stability and different diagnostic methods (56).

Thus, up to 84% of stable COPD patients show some cardiac
arrhythmias on ECG monitoring while only 20% have arrhyth-
mias on standard ECG at rest (57). Pulmonary arterial hyper-
tension (PAH) is another well known complication in COPD.
When present, PAH is usually mild to moderate in severity dur-
ing stable periods of the illness. Thus, the possibility of evolu-

tion towards cardiac failure is limited. However the pulmonary
artery pressure may increase during exercise, in certain phases
of sleep and during disease exacerbations (58).

PAH marks the beginning of the effects of COPD on the pul-
monary circulation and thereby on the right side of the heart.
Thus the increased work load on the heart induced by PAH may
eventually lead to right heart failure with right ventricular hyper-
trophy and dilation of right heart chambers, eventually affecting
the left side of the heart. This is cor pulmonale (59). Thus, nearly
50% of patients with severe COPD that were evaluated for vol-
ume reduction surgery or transplantation were found to have
moderate to severe PAH (60). Besides this specific population
the prevalence of PAH is estimated at 5% in advanced stages of
the disease.

Lung cancer. Even if smoking is the major cause of lung
cancer, certain non-smoking patients also develop the disease.
In view of this, it has been postulated that certain non can-
cerous pulmonary diseases may increase susceptibility to lung
cancer (61). Thus, various longitudinal studies containing tens
of thousands of individuals have shown that the presence of
COPD significantly increase the risk of developing lung cancer
(62–66). A meta-analysis (67) based on longitudinal studies of
over 5000 subjects matched for smoking reported that the pres-
ence of bronchial obstruction multiplied the risk of developing
lung cancer by 2.23 in men and by 3.97 in women.

It should be emphasised that this risk remains elevated even
in patients with mild airflow obstruction (62, 64) and in those
who had quit smoking (66). Exacerbation of the disease and a
rapid decline in respiratory function significantly increases the
risk of lung cancer in COPD patients (64, 65). Finally, several
studies have shown that the risk was greater in women with
COPD than in men with this disorder (63, 66). The mechanisms
for this increased susceptibility of lung cancer in COPD patients
and particularly in women remain to be elucidated.

Altogether associated co-morbidities in COPD induce the
patients into a real vicious circle dominated by effort intolerance,
increased breathlessness and sedentarity, with consequent social
isolation and loss of autonomy. This evolution degrades the
quality of life punctuated with frequent hospitalisations and
raised mortality.

PREDICTIVE FACTORS FOR SURVIVAL IN
COPD

Loss of autonomy, effort intolerance and exertional desatu-
ration. It has been shown for over 35 years that even mildly
affected COPD patients have reduced effort tolerance compared
to healthy subjects. This exercise intolerance has two compo-
nents: firstly respiratory, related to dynamic hyperinflation and
hyperventilation and secondly related to peripheral muscles with
deconditioning and myopathy. COPD patients are limited as re-
gards increasing effort but also, according to disease severity in
activities of daily life. Thus, some patients when severely af-
fected have such a degree of breathlessness and muscle wasting
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Figure 2. Two year mortality progressively decreases as the 6-min
walking distance (6MWD) increases. For distances < 100m (n =
19), for 101–200 m (n = 61); for 201 et 300 m (n = 57); for 301-400
m (n = 46) and for >400 m (n = 15). [Ref. 73]

that they become partially or totally dependent and require help
for such simple activities as washing, dressing and walking.

One study using the Barthel index examined the changes
in autonomy over a period of hospitalisation for an episode of
respiratory failure (68). The results showed that by the second
day of hospitalisation, these COPD patients had lost 50% of
their autonomy compared to 15 days prior to hospitalisation.
After a mean of 9 days of hospitalisation the level of autonomy
improved gradually but remained at 33% of the base level. 60%
of patients did not completely recover the level of autonomy
by 3 months and remained with a loss of autonomy of 12%
compared to prehospital values.

The level of functional dependence is recognised as a fac-
tor predictive of mortality during or after a decompensation
episode (69–71). Thus, mild dependency (Barthel index 85 and
40), moderate dependency (Barthel index 39-20) or total depen-
dency (Barthel index 19-0) at the time of admission multiplies
the risk of mortality respectively by 3; 3.5; 3.5 during hos-
pitalisation. The chances of survival at 1 year for patients who
survive a decompensation episode are closely related to the level
of autonomy on leaving the hospital.

Effort intolerance and exertional desaturation are also recog-
nized as predictive of survival in patients with COPD. Several
studies have shown a relationship between aerobic effort ca-
pacity (72), 6-minute walk distance (6MWD) (73–75), oxygen
desaturation during 6-min walk test (6MWT) (74, 75) and 5-
year survival in COPD patients (Figure 2). Casanova et al. (75)
have enrolled 576 stable patients with COPD and observed them
for at least 3 years (median 60 months). They measured baseline
FEV, body mass index, PaO2 at rest, comorbidities, 6MWD and
oxygen saturation during the 6-min walk test (desaturation was
defined as a fall in SpO2 ≥4% or SpO2 <90%).

Their results showed that the 6 MWD was a good predic-
tor of all-cause and respiratory mortality primarily in patients
with FEV <50% prédicted (p< 0.001) after adjusting for all
covariates. This study provides more evidence to support the

implementation of 6-min walk test (6MWT) in the routine eval-
uation in COPD, primarily in those patients with FEV <50% of
predicted. The authors also reported that approximately 50% of
the patients with severe COPD and PaO2 >60 mmHg had a fall
in SpO2 <90% during the 6MWT.

They observed that the patients with fall in SpO2 ≥ 4%,
and in particular those with SpO2 <90%, had decreased sur-
vival independent of the walked distance, thus suggesting that
monitoring of oxygenation could add some information to help
predict which patients are more likely to have a poor outcome
independent from the distance walked. The 8-year mortality rate
of COPD patients with desaturation to this level was 67%, com-
pared with 38% for patients without desaturation (p < 0.001).
In this study, oxygen desaturation predicted mortality (relative
risk 2.63; 95% confidence interval 1.53 to 4.51; p < 0,001) but
with less power than PaO2 at rest. The authors discussed that
the resting PaO2 is likely to more precisely reflect differences in
disease severity compared with the flatter response of SpO2 lev-
els measured in patients with normal or mild hypoxemia. Thus,
changes in PaO2 at the flat portion of the oxygen-hemoglobin
dissociation curve may have a clinical significance that is not
detectable by the small changes in simultaneoulsy measured
oximetry.

Finally, it is important to consider that there is no evidence
that maintenance of normoxemia during exercise improves the
survival of patients with COPD (75). Further studies are needed
to determine the efficacy of oxygen supplementation during ex-
ercise on survival in patients with COPD and clarify the criteria
for oxygen prescription in this population.

Activities of daily living: In recent years, there has been
increasing interest in evaluating the clinical impact of physical
activity in COPD patients. A study designed to evaluate the
level of physical activity by subjective and objective methods

Figure 3. Percentages of time spent in each of the activities or
body positions in healthy subjects and patients with chronic ob-
structive pulmonary disease during the day. Others = cycling or
undeterrmined activity (2% in healthy elderly subjects and 3% in
patients with COPD). [Ref. 79]
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Figure 4. Transplant-free survival for patients with normal and reduced quadriceps strength, as defined by quadriceps maximal voluntary
contraction force >120% or <120% of body mass index. The curves are significantly different, p = 0.017 [Ref.12].

showed that COPD patients underestimate time spent sitting
down, and overestimated time walking (77). The increasing use
of actimetry or accelerometry has shown that the daily level of
activity is markedly diminished in COPD patients compared to
age matched healthy subjects (78, 79) (Figure 3). Thus, it has
been shown that time walking is reduced by half, time standing-
up was also diminished while time spent sitting or lying was
greatly increased (79).

Recent studies have emphasised the importance of regu-
lar physical activity in the prognosis of COPD patients. One
study has shown that regular physical activity may improve
alveolo-capillary gas diffusion; thus demonstrating a possible
improvement in gas exchange and oxygen transport in periph-
eral tissues. Physical activity also increased expiratory mus-
cle strength and reduced the raised levels of circulating proin-
flammatory cytokines (80). A study of 2,386 patients showed
that a risk of respiratory decompensation and death was sig-
nificantly raised in patients who performed little or no phys-
ical activity compared to those who performed some activity
on a regular basis (81). Thus it has been shown that a daily
walk of at least 30 minutes may significantly reduce the num-
ber of exacerbations and improve outcome in these patients
(82).

Quadriceps. Peripheral muscle in COPD and in particular
the quadriceps is now recognized as a real independent prog-
nostic factor in the evaluation of the disease. Thus, 2 studies
have shown that independently of bronchial obstruction, life ex-
pectancy at 5 years was increased in relation to muscle atrophy
or loss of strength in the lower limbs (12, 83) (Figure 4). Thus,
for the same level of obstruction, the presence of amyotrophy
or muscle weakness doubles the mortality risk.

Quality of life. Evaluation of health related quality of life
in COPD has been widely studied. All these studies show that
patients have a perception of a poor quality-of-life as regards
relationships with others and daily activities. Since the 2000s,
concepts have advanced beyond simple quality of life evalua-
tion and studies have shown that health related quality of life
scores are independent predictors of survival in COPD. Thus,
it has been established that a total score of a specific health-
related quality of life tool such as the St. Georges respiratory
questionnaire (SGRQ) is related (independently of the level of
airflow obstruction) to increased mortality in COPD patients at
5 years (69, 72, 84–87) (Figure 5). It has also been shown that
an improvement of 4 points in the total score in the SGRQ (con-
sidered as clinically significant improvement in quality of life)
is associated with an improvement in mortality risk of 12.9% at
3 years in COPD patients (88).

Dyspnoea. It has been shown that the level breathlessness
is more closely related to the level of quality of life score than
is the level of bronchial obstruction in COPD patients (88).
Subsequent studies have shown that the level of dyspnoea as
measured by the (Medical Research Council) MRC score was
significantly correlated with 5-year mortality in COPD (90–92)
(Figure 6). There is increased risk of mortality with increased
level of MRC dyspnoea. Compared to stage II dyspnoea, there
is a 2.21-fold increased 5-year mortality for stage III and a
8.31-fold increased for stage IV and finally 6.61-fold increased
mortality for stage V (90).

BODE index. Perhaps the most important advance in eval-
uating prognosis in COPD patients in recent years has been
the development of a composite index based on combination
of single predictive factors. This has led to the BODE index
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Figure 5. Kaplan-Meier survival curves according to tertiles of Saint Georges Respiratory Questionnaire total score (n = 312). [Ref. 88]

which integrates the level of airflow obstruction, of breathless-
ness and 6-minute walking distance and level of BMI (5). Thus,
the BODE index integrates systemic manifestations of the dis-
ease into prognostic evaluation by using factors such as malnu-
trition, loss of muscle and change in ventilatory mechanics that
give breathlessness and reduce effort tolerance.

This score allows improved evaluation of prognostic outcome
in COPD and also examines pertinent factors for determining

Figure 6. Five-year survival according to the level of dyspnea as
evaluated by the modified 5- point grading system. [Ref. 90]

disease severity. Thus, the BODE index is much more discrimi-
nating that simple airflow obstruction for predicting 5-year mor-
tality (93). The BODE index score notes zero to 10 and 5-year
survival correlates closely with BODE score. When separating
by quartiles, lowest scores (between 0 and 2) have 5-year sur-
vival of 80% while the second quartile of lower score (between

Figure 7. Kaplan-Meier survival curves for the four quartiles of the
BODE index. Quartile 1 is a score of 0 to 2, quartile 2 is a score of
3 to 4; quartile 3 a score of 5 to 6, and quartile 4 a score of 7 to 10.
Survival differed significantly among the four groups (p < 0,001 by
the log-rank test). [Ref. 5]
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3 and 4) have a 70% survival, the third quartile (between 5 and
6) have 60% and the fourth quartile (between 7 and 10) have
20% survival at 5 years (Figure 7). Recently, these quartiles have
also been shown to relate to the number and severity of exac-
erbations in COPD patients (94). Finally, the BODE index may
correlate with quality of life scores (95), and levels of anxiety
and depression (96) in COPD patients.

CONCLUSION

Nowadays, COPD should be considered as a systemic disease
of respiratory origin, given the number of extra pulmonary mani-
festations and co-morbidities that play a major role in the natural
evolution and prognosis of this disease. Thus, diagnostic, test,
evaluation and management of COPD patients require an inte-
grated approach. This approach must not only consider the lungs
but also peripheral muscles, associated co-morbidities, body
composition, hormone balance, effort intolerance, exertional
desaturation, regular physical activity, breathlessness, anxiety,
depression and quality-of-life score. A global vision of “the pa-
tient and the disease” ensures correct diagnosis and management
that is effective and adapted. Passing from theory to practice,
there now exists useful validated tools such as the BODE index
and its subsequent modifications (BODEx, ADO. . .)! These are
simple to use but underused in clinical practice!
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la MPOC investigators. Risk factors of readmission to hospi-
tal for a COPD exacerbation: a prospective study. Thorax 2003;
58:100–105.
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Batlles J, Antó JM. Health-related quality of life and mortality in
male patients with chronic obstructive pulmonary disease. Am J
Respir Crit Care Med 2002; 166:680–685.

89. Hajiro T, Nishimura K, Tsukino M, Ikeda A, Oga T, Izumi T. A
comparison of the level of dyspnea vs disease severity in indicating
the health-related quality of life of patients with COPD. Chest 1999;
116:1632–1637.

90. Nishimura K, Izumi T, Tsukino M, Oga T. Dyspnea is a better
predictor of 5-year survival than airway obstruction in patients with
COPD. Chest 2002; 121:1434–1440.

91. Schembri S, Anderson W, Morant S, Winter J, Thompson P,
Pettitt DM, Macdonald TH, Winter J. A predictive model of hospi-
talisation and death from chronic obstructive pulmonary disease.
Respir Med 2009; Jun 8. [Epub ahead of print].

92. Tsimogianni AM, Papiris SA, Stathopoulos GT, Manali ED,
Roussos C, Kotanidou A. Predictors of outcome after exacerba-
tion of chronic obstructive pulmonary disease. J Gen Intern Med
2009; Jul 14. [Epub ahead of print].

93. Celli BR, Cote CG, Lareau SC, Meek PM. Predictors of survival
in COPD: more than just the FEV1. Respir Med 2008; 102 Suppl
1:S27–S35.

94. Marin JM, Carrizo SJ, Casanova C, Martinez-Camblor P, So-
riano JB, Agusti AG, Celli BR. Prediction of risk of COPD ex-
acerbations by the BODE index. Respir Med 2009; 103:373–
378.

95. Medinas Amorós M, Mas-Tous C, Renom-Sotorra F, Rubı́-
Ponseti M, Centeno-Flores MJ, Gorriz-Dolz MT. Health-related
quality of life is associated with COPD severity: a comparison be-
tween the GOLD staging and the BODE index. Chron Respir Dis
2009; 6:75–80.

96. Funk GC, Kirchheiner K, Burghuber OC, Hartl S. BODE index
versus GOLD classification for explaining anxious and depressive
symptoms in patients with COPD—A cross-sectional study. Respir
Res 2009; 10:1.

COPD: Journal of Chronic Obstructive Pulmonary Disease June 2010 213


