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Better knowledge of inflammation teaches us that airways and the circulation are much closer than
we thought http://ow.ly/szroQ

In the present issue of the European Respiratory Journal, CHUNG et al. [1] report the results of a longitudinal
epidemiological study in Taiwan which adds significant evidence for the existence of a link between asthma
and the risk of developing pulmonary embolism (PE). The authors are to be congratulated for following
31356 asthmatic patients for a total of 186 182 patient-years and matching them with 125157 non-
asthmatic individuals (743 374 person-years). This is relevant, truly representative epidemiological work,
as it appears to include the entire (99%) population diagnosed with asthma in this country. Its results
will hopefully have far reaching implications, helping to finally eliminate the distance between the airways
and the (pulmonary) vessels, which is still astronomical in the minds of many pulmonologists and
vascular specialists.

Venous thromboembolism (VTE), encompassing both deep vein thrombosis (DVT) and acute PE, is the
third most frequent cardiovascular disease with an overall annual incidence of 1-2 per 1000 population
[2, 3]. Its most threatening clinical manifestation, acute PE, is a major cause of mortality, morbidity, and
hospitalisation in Europe. The magnitude of the problem is supported by an epidemiological model which
estimated that up to 317000 deaths were related to VTE in six countries of the European Union (with a
total population of 454.4 million) in 2004 [3]. It is important to emphasise that, in the vast majority of early
PE-related deaths, the disease remains undiagnosed during life due either to a fulminant clinical course or,
apparently, to a low level of awareness and clinical suspicion.

Until now, most of the existing data on the epidemiology and risk factors of PE have been derived from
studies that examined VTE as a whole [4, 5]. Apart from the well-known factors listed in existing guidelines
[6], inflammation has increasingly been recognised as a predisposing condition for the development of
venous thrombosis and its consequences. Recent findings indicate that respiratory, urinary tract, skin and
abdominal infections, as well as sepsis are related to an almost doubling of the risk to develop VTE [7].
Patients with inflammatory bowel disease also have an increased risk of VTE, which is now considered a
relatively common extra-intestinal manifestation of ulcerative colitis and Crohn’s disease [8] and accounts
for increased inpatient mortality as well as higher hospital costs [9]. Furthermore, cohort studies from the
UK [10] and Sweden [11] confirmed an association between DVT/PE and a large number of immune-
mediated disorders. Clearly, systemic inflammation is associated with both a procoagulant state and damage
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to the vessel wall. Aside from the well described effects of numerous inflammatory cytokines, more recently
discovered pathomechanisms include microparticles [12] and neutrophil extracellular traps (NETs).
The former are derived from immune (and other) cells; they accumulate at sites of vascular injury and can
act as procoagulants, expressing tissue factor, among others. The latter are structures of chromatin (DNA/
histones) and antimicrobial proteins derived from polymorphonuclear cells. NETs are actively expelled into
the extracellular space during bacterial infections and inflammation [13]; they activate the intrinsic pathway
of coagulation and may initiate the formation of venous or arterial thrombi [14].

Let us return to the lungs, focusing on inflammatory airway diseases. Chronic obstructive pulmonary
disease (COPD) is a major health burden worldwide, and may become the fourth or even third leading
cause of death within the next two decades [15, 16]. COPD is a risk factor for PE, with the prevalence of PE
being as high as 25% in patients with exacerbations of COPD [17, 18]. This finding may be of particular
importance, as acute undiagnosed PE may contribute to COPD-related mortality. In fact, most COPD-
related deaths are due to exacerbations, 30% of which are of “unknown” cause [19]. Recently, MAJOOR ef al.
[20] investigated the relationship between asthma of different severities and VTE in a cross-sectional study
with an external reference population. In 684 patients, 283 of whom had severe asthma and 365 of whom
had mild-to-moderate asthma, the incidence of PE was 0.93 per 1000 patient-years in patients with severe
asthma compared with 0.33 per 1000 patient-years in those with mild-to-moderate asthma and only 0.18
per 1000 patient-years in the reference population. This corresponded to standardised rate ratios of 8.93
and 3.97 for severe and mild-to-moderate asthma, respectivelyl Asthma severity was, besides oral
corticosteroid use, an independent predictor of PE in asthma patients. In contrast to the impact on PE,
patients with asthma did not exhibit a significant increase in the incidence of DVT compared with the control
group [20]. Although less impressive, the results of the study by CHUNG et al. [1] now confirm, complement
and extend the findings of MAJOOR et al. [20], showing a hazard ratio for PE of 3.24 in the asthmatic cohort
compared with non-asthmatic controls; the rate of DVT was not examined in the present study.

The message of the study by CHUNG et al. [1] is consistent with that of the study by MAJOOR et al. [20] and
with the studies on patients with COPD: inflammatory airway diseases are a predisposing or risk factor
for PE, perhaps more so than for DVT. All these observations suggest that both systemic and local
inflammatory mechanisms may link inflammation of the airways and thrombosis, and that perhaps some of
the reported cases may be due to in situ pulmonary arterial thrombosis rather than VTE. Whatever the
predominant pathomechanism, the implications for clinical practice are quite clear: physicians can no
longer afford to “compartmentalise” in their minds the diseases of the airways and those of the pulmonary
circulation. Pulmonologists caring for patients with asthma or COPD should not ignore the effects that
these diseases, their severity and their treatment may have on the pulmonary vasculature, and should always
think of PE as a possible cause of (or contributor to) the exacerbations with which their patients may
present. Conversely, cardiologists and vascular physicians treating patients with acute PE should actively
seek a history suggestive of asthma or COPD in their patients. These important comorbidities may affect
therapeutic decisions in the acute phase, particularly with regard to the detection and reversal (e.g. with
fibrinolysis) of acute right ventricular failure, which may be devastating in patients with pre-existing
pressure overload and cardiorespiratory compromise. After the acute phase, they may also affect the referral
to pulmonologists for appropriate diagnosis and specific treatment, the duration of anticoagulation for
secondary prophylaxis after PE, and the need for primary prophylaxis during exacerbations of asthma or
COPD in the future. Better knowledge of inflammation brings our disciplines closer together, and teaches
us that airways and the circulation are much closer than we have been thinking all this time.
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