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Chronic obstructive lung disease (COPD) is a progressive

functional disorder of the respiratory system with high

prevalence in the older population and is presently the

fourth cause of mortality and supposed to be the third in the

2020 in the world [1]. Large part of COPD morbidity and

mortality is due to extra-pulmonary effects rather than

pulmonary consequences of this disorder, mainly when the

airway obstruction is mild or moderate [2]. Among the

extra-pulmonary effects, osteopenia and osteoporosis, as a

consequence of a loss of bone mineral density (BMD),

have been widely recognized as a major comorbidity in

COPD patients [3].

While age, female sex and smoking are common path-

ogenetic factors, other factors such as reduced daily

physical activity, malnutrition, low body mass index,

hypogonadism, vitamin D deficiency, chronic renal insuf-

ficiency, chronic hypoxemia, and drugs (especially corti-

costeroids), due to COPD occurrence and progression, have

been invoked to explain such a frequent association [4].

However, the presence of a low BMD even in COPD

patients with milder airflow obstruction in whom the above

mentioned, associated risk factors are less prevalent, may

suggest another link between these two conditions.

In this article of the Journal, Liang and Feng add evi-

dence to the belief that low-grade systemic inflammation,

frequently observed in clinically stable COPD patients,

could be the main underlying mechanism able to explain

this relationship [5]. In this respect, the frequent

coexistence of COPD and metabolic syndrome [6] may

increase the systemic burden of pro-inflammatory cyto-

kines due to their overproduction by the increased visceral

adipose tissue mass.

More than 60 % of their COPD patients had osteopenia

(34 %) and osteoporosis (29 %). Using the plasma level of

CRP, IL-6 and TNF-a as surrogate marker of systemic

inflammation, the authors found significantly higher levels

of these cytokines in those COPD patients with abnormal

BMD. Moreover, the risk of a low BMD was significantly

increased by a factor 3 in the presence of elevated degree

of systemic inflammation and only the levels of TNF-a and

IL-6 were retained as independent predictors at a multi-

variate logistic analysis for a low BMD [5].

Two relevant facts clearly emerge from this study: again

the high prevalence of osteopenia and osteoporosis, when

properly assessed by dual-energy X-ray absorptiometry, in

COPD patients showing moderate-to-severe airway

obstruction and the strong relationship between the pres-

ence of COPD-related systemic inflammation and low

BMD, even after adjustment for age, sex, use of inhaled

corticosteroids (ICS), and severity of airflow obstruction.

Although the influence of other potential risk factors,

particularly the daily physical activity that can be markedly

reduced also in the mild-to-moderate COPD patients, was

not taken into account, it is important to be aware that the

severity of airway obstruction and the use of ICS are less

strongly associated with the loss of BMD, than the

increased plasma level of pro-inflammatory cytokines.

Based on a cross-sectional analysis, however, this study

cannot determinate a causal relationship between low-

grade systemic inflammation and development of both

osteopenia and osteoporosis in patients with COPD.

The nature of the low-grade systemic inflammation in

COPD is still debated, but the significant BMD
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improvement 1 year after lung volume reduction surgery in

severe emphysematous COPD patients as compared with a

similar control group of COPD patients treated with

respiratory rehabilitation, suggests that mechanical

derangement of lung structure because of air trapping and

parenchymal destruction might be pathogenetically rele-

vant in sustaining an overall chronic inflammatory

response and its consequences [7].

In any case, the high prevalence of osteopenia, and

mostly, osteoporosis in COPD, as confirmed also in the

study of Liang and Feng, indicates the necessity of care-

fully assessing BMD in COPD patients, at least in those

with other associated risk factors, to avoid the most com-

mon clinical sequela of osteoporosis represented by the

vertebral compression fracture [8]. This is even more rel-

evant considering that for the same BMD loss, these kind

of fractures are more frequently seen in COPD patients

with severe-to-very severe disorder than in general popu-

lation, possibly because during exacerbations prolonged

cough, burst of systemic oral corticosteroids, accompanied

by a sharp increase of systemic inflammation, may act as

adjunctive negative stress factors especially in the thoracic

vertebral bone. It is not useless to remember that in average

for each thoracic vertebral fracture a 9 % fall in forced

vital capacity (FVC) can be expected [9]. Since forced

expiratory volume in the first second (FEV1) results from

FEV1/FVC x FVC, any FVC decrease implies a FEV1

decrease, aggravating the airflow reduction in COPD

patients in a sort of vicious circle that could be easily

prevented [10].
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