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Severe emphysema radically diminishes quality of life. The disease is a result of destruction of lung
parenchyma and is most commonly associated with cigarette smoke exposure or the congenital absence of
α1-antitrypsin. The elastic fibres of the lung, which in a healthy state strive to retract the lungs, are
particularly affected. The inward force determined by these fibres is balanced by the chest wall, which
strives to push outwards. The result is a finely balanced system where only minimal work is needed in
quiet breathing. Emphysema results in a loss of elasticity of the lungs, and thus the inward traction, while
the outward force of the thorax remains unopposed, resulting in lung hyperinflation. Further, the small
airways, that in normal lungs are kept open and wide by the elastic recoil from the lung parenchyma [1,
2], will have predilection for collapse due to the diminished elasticity of emphysema. Thus, even mild
exertion may result in dynamic hyperinflation with air trapping adding to the increased work of breathing.
In the 1950s it was shown that removal of emphysematous regions of the lung could considerably enhance
lung function and quality of life by improving the total elasticity of the lungs [1]. If successful, residual
volume is diminished, small airways collapse is reduced, and the chest will be less hyperinflated allowing
the respiratory muscles to work more efficiently.

Surgical lung volume reduction was extensively studied and its efficacy proven around the millennium
shift [3]. It is now rarely performed, probably due to a high incidence of serious and even life-threatening
complications. These factors have led to a search for less invasive methods that may potentially achieve the
same benefits as surgical lung volume reduction. These methods include installation of endobronchial
valves [4–6] or lung sealant [7, 8] into affected lobes, thermal vapour ablation of selected lobes [9, 10] or
“coiling” of the worst affected lung regions [11, 12]. For valves to be effective, a whole lobe should be
targeted, and there must be no collateral ventilation with other lobes [13, 14]. The aim is to induce
atelectasis of the lobe. Severe complications are rare, but acute pneumothorax and repeated infections are
well-documented. One advantage is the reversibility: the valves are easily removed bronchoscopically.
Larger studies have shown statistically significant differences, but have failed to show clinically meaningful
differences. However, in subgroups with high heterogeneity and complete fissures [4–6], and some small
series [15, 16], the results have been quite good. It is also a well-established method for treating
pleuro-pulmonary fistulas [17]. Coiling is used, especially in Germany, and is promising; however, we still
await a cost/benefit analysis on a larger multicentre trial. This method is in practice irreversible but is
independent of collateral ventilation.

In this issue of the European Respiratory Journal, COME et al. [18] report the results of a large multicentre
study of volume reduction with lung sealant. The study was terminated early because of financial
problems; the data monitoring committee did not recommend termination. The high incidence of severe

Copyright ©ERS 2015

Received: April 27 2015 | Accepted: April 27 2015

Conflict of interest: Disclosures can be found alongside the online version of this article at erj.ersjournals.com

Eur Respir J 2015; 46: 593–595 | DOI: 10.1183/09031936.00065715 593

| EDITORIAL
COPD

http://crossmark.crossref.org/dialog/?doi=10.1183/09031936.00065715&domain=pdf&date_stamp=
erj.ersjournals.com


complications, including two deaths, conceivably affected the sponsor’s willingness to continue financing
the study. At 6 months, more than 50% of the 21 treated patients had achieved minimally clinically
important differences in forced expiratory volume in 1 s, St Georges Respiratory Questionnaire score,
modified Medical Research Council dyspnoea scale score and 6-min walking test. Thus, the efficacy of the
method seems to be fairly good, but the cost in side-effects is high.

One problem with the method is the extent of inflammation induced, presumably contributing to
secondary infections, high rates of repeated hospitalisations in the months after the procedure, and even
deaths. On one hand, a less reactive sealant might solve this problem, but on the other it is presumably
the intense inflammation that causes scarification and volume reduction, resulting in improved lung
function. With such a high incidence of complications, lung sealant can hardly be used in clinical practice.
Thermal ablation also carries a high incidence of similar side-effects [10].

So, where are we now? The remaining less invasive methods at the moment are coiling and valves. The
latter could be used in cases with a whole lobe much more damaged than the remaining one(s) or
heterogeneous in the absence of collateral ventilation; unfortunately this represents only a portion of all
emphysema patients. The selection of patients is crucial. A study is now starting in the UK [19] and
another is ongoing in Europe, where strict selection of patients is required. These studies will hopefully
definitively establish the therapeutic role for endobronchial valve placement. Coils may be used when lung
destruction is not so advanced as to preclude their placement, and have the advantage of being
independent of collateral ventilation. However, we need further studies on long-term follow-up and cost/
benefit analysis; one such study is now ongoing in France [20]. Surgical reduction could be considered in
some cases, especially those with upper lobe predominant emphysema and poor exercise capacity [3].

Thus, since patients are different, the methods are probably not equivalent, and different approaches to
different patients (especially regarding the distribution of the emphysema) are probably necessary to get
the best results. More data from long-term follow-up of these therapies is needed. There are still many
unknowns, but the possibility of substantially improving the life of at least some of those with severe
emphysema is there, and should be pursued.

The ethical questions of trial interruption
The trial by COME et al. [18] also brings attention to a major bias in clinical research: publication bias. The
authors should be commended for their integrity and resolution in publishing their findings, though
incomplete. The trial was interrupted for financial reasons. Although the reader is not able to discern the
specific reasons for the withdrawal of financial support, it is conceivable that it resulted from
disagreements in how to conduct the trial and the large number of complications observed. Nevertheless,
the publication of these findings sheds some light on the safety and effectiveness of lung sealant for the
treatment of emphysema. We must recognise that for the private commercial sponsor this is a business
transaction. So it is in the best interest of the researchers and institutions involved to pursue contracts that
preserve academic freedom, protect the patients involved, protect the integrity of the data and bring the
findings to the patients who need it most.

Investigators and industry are ethically responsible for making results publically available to influence
future research endeavours. Clinical research is only justified if there is reasonable likelihood that the
population in which the research is carried out stand to benefit from the results. When a trial is
interrupted, the subjects who participated of the research are burdened with most of the risk and did not
derive any benefits. The probability of publication of these interrupted studies is low and thus perpetuates
publication bias.

Early termination of industry sponsored trials is not new and may account for more than 10% of all
disputes between academic medical centres and industry sponsors [21]. However, planning during the
contractual agreement may minimise the chances of this occurrence. Avoiding restrictive provisions in
clinical trial agreements between academic institutions and industry is the first step towards transparency.
Perhaps the second step is to implement bonds or penalty clauses for withdrawal of support.
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