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Acetylcholine (ACh) is the primary parasympathetic neurotransmitter in the airways, and is traditionally associated with

inducing airway smooth muscle contraction and mucus secretion. Parasympathetic activity is increased in airway inflammation

which is the basis for the use of anticholinergics in asthma and (particularly) COPD. Both the release of ACh and its effects are

regulated and mediated, respectively, by muscarinic receptors, M2- and M3-receptors being the most important in the airways.

Prejuctional M2-receptors limit ACh release whereas postjunctional effects are mainly mediated by M3-receptors. Hence,

selective M3-receptor antagonism is considered of therapeutic advantage since prejunctional M2-autoreceptor blockade

enhances ACh outflow; this is an unwanted side-effect, particularly in allergic asthma in which M2-autoreceptors are already

dysfunctional. Recent studies have shown that ACh is also present in non-neuronal cells, including epithelial-, smooth muscle-

and mast cells, as well as macrophages and granulocytes. Furthermore, ACh, through M3-receptors, may regulate pathological

changes associated with airway remodeling (and inflammation), as observed in asthma and COPD. Indeed, in an animal model of

chronic asthma we recently found that the long-acting, M3-selective antagonist tiotropium bromide protected against increased

airway smooth muscle mass, contractility and contractile protein expression, and submucosal gland hypertrophy, as induced by

repeated allergen-challenges during three months. These and other findings suggest that long-acting anticholinergics like

tiotropium bromide could achieve reductions in airway remodeling and lung function decline in addition to its effects as a

bronchodilator.
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C-reactive protein is a strong predictor of prognosis in COPD
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Rationale: Patients with COPD have an ongoing systemic inflammation, which can be assessed by measuring plasma C-reactive

protein (CRP).

Objective: To determine whether increased plasma CRP in individuals with airway obstruction predicts future hospitalization and

death from COPD.

Methods: We performed an 8-year follow-up study of 1302 individuals with airway obstruction selected from the ongoing

Copenhagen City Heart Study.

Measurements and main results: We measured plasma CRP at baseline, and recorded COPD admissions and deaths as outcomes.

During follow-up, 185 (14%) individuals were hospitalized and 83 (6%) died due to COPD. Incidences of COPD hospitalization and

death were increased in individuals with baseline CRP 43 mg/L vs. p3 mg/L (Log-rank: Po0.001). After adjustment, the hazard

ratios for COPD hospitalization and death were increased at 1.4 (95%CI: 1.0–1.9) and 2.0 (1.2–3.2) in individuals with baseline CRP

43 mg/L vs. p3 mg/L. Adjusted hazard ratios in individuals with CRP 43 mg/L and FEV1 o50% of predicted vs. CRP p3 mg/L and

FEV1 X50% of predicted were increased at 5.4 (3.6–8.0) for hospitalization and 22 (11–46) for death due to COPD. The highest

absolute 10-year risks for COPD hospitalization and death 78% and 85% were found among individuals with CRP 43 mg/L, age

470 years, tobacco consumption 415 g/day, and FEV1% predicted less than 50%.

Conclusions: CRP is a strong and independent predictor of future COPD outcomes in individuals with airway obstruction.
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