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From the authors: 

Meak.in et al. have examined the problems created by 
storing Turbuhalers uncapped, in an atmosphere of 75% 
relative humidity, for up to 60 days. Their studies sim
ply demonstrate that a relative humidity of 75% will satu
rate the dessicant within the Turbuhaler, and this will 
result in inefficient delivery of drug from the device.· The 
manufacturers of the Turbuhaler do, of course, recom
mend that the cap should be replaced immediately after 
it is used, on every occasion. 

The statement by Meak.in et al. that the Turbuhaler is 
less efficient when it is used in an atmosphere of high 
relative humidity is correct, but this does not have any 
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relevance to their experiments. The efficiency of the 
Turbuhaler in a highly humid atmospheres is due to the 
air which is .entrained through the device, and its effect 
on disaggregation of the particles already in the dosing 
chamber. It is nothing to do with the dessicant within 
the device. The efficiency of all dry powder inhalers is 
decreased when they are used in atmospheres of high 
relative humidity. This is not a phenomenon which is 
peculiar to the Turbuhaler. 

G.K. Crompton 
Western General Hospital, Crewe Road Edinburgh EH4 
2XU. 

Influence of in vivo prednisolone on increased in vitro 
02-generation by neutrophils in emphysema 

To the Editor: 

We read with interest, the paper by RENi<EMA et al. 
[1], implicating a role for neutrophil oxidants in the 
pathogenesis of emphysema, and the potential beneficial 
effects of steroids. We believe that the paper raises sev
eral issues requiring further consideration. The authors 
reported that neutrophils from patients with emphysema, 
upon stimulation, produced more superoxide radical than 
cells from healthy control subjects. It was noted that all 
patients included in this study were receiving j3

2
-agonists, 

anticholinergics, methylxanthines, or a combination of all 
three. The authors state that the literature suggests that 
these agents are inhibitory to neutrophil superoxide 
generation [2, 3], which would strengthen their conclu
sions. 

We would like to raise two issues; firstly, the articles 
cited describe studies of the agents in vitro, without 
any evidence of their effects in vivo, which may be quite 

different. For example, we have shown previously that 
the non-steroidal anti-inflammatory drug, indomethacin, 
had no effect on neutrophil function in vitro, but in vivo 
had a marked inhibitory effect on chemotaxis of neutro
phils from normal subjects, when administered over a 
period of 2 weeks. This suggested an effect on the dif
ferentiating neutrophil in the bone marrow, rather than on 
the mature blood cell [4]. Thus, in vitro findings can
not with confidence always be ascribed to in vivo circum
stances, without assessment of the agents in vivo. 
Secondly, the literature is not even clear about the effect 
of bronchodilator agents on neutrophil functions in vitro. 
The authors cited two publications showing a suppression 
of superoxide production by these drugs. Other writers, 
however, have shown a bimodal effect of theophylline on 
neutrophil superoxide generation [5], with stimulation of 
superoxide release at low levels (therapeutic levels), and 
inhibition at higher levels. This is thought to be due to 
two classes of adenosine receptors, A1 receptors of high 
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affinity which are stimulatory, and Az receptors of low 
affinity which are inhibitory [5]. Thus, therapeutic lev
els in vivo could actually lead to increased superoxide 
generation by activated neutrophils. 

RENKEMA et al. [1] suggest that oral prednisolone may 
have a beneficial effect in patients with emphysema, 
through inhibition of superoxide generation. Whereas 
this may be true, corticosteroids have, more importantly, 
been shown to have an inhibitory effect on other key 
neutrophil functions, chemotaxis and connective tissue 
degradation by proteinases [6]. These effects may have 
more relevance in the pathogenesis of chronic destructive 
lung diseases, and explain the protective role of corti
costeroids. 

The authors have concentrated on the role of super
oxides, because they were unable to demonstrate an in
creased release of elastase by neutrophils in patients with 
emphysema in an earlier study [7]. Other studies sug
gest, however, that it is proteinase-mediated connective 
tissue degradation that is the key to emphysema. In sup
port of this, we have previously shown an increase in 
elastase release from neutropbils in some patients com
pared to controls [8]. The discrepancy of our data with 
the authors previous work may relate to the subjects stud
ied, but the fact that the authors were unable to show 
increased elastase release does not preclude the impor
tance of this enzyme. Actively metabolizing neutrophils 
release only a very small proportion of their total elastase 
content when they effect proteolysis of extracellular con
nective tissue proteins [9]. We have also shown that 
neutrophils from patients with chronic obstructive bron
chitis show enhanced chemotaxis [10], possibly resulting 
in greater recruitment to the lung and, thereby, increas
ing the elastase burden. This has also been reported by 
other workers [11]. Furthermore, the cells were able to 
degrade more connective tissue by release of elastase than 
healthy controls, [10] indicating a greater potential to 
cause tissue damage. The evidence suggests that this 
process is effected wholly by elastase, and that superoxide 
radicals play no direct part [9]. We believe, therefore, 
that neutrophil-mediated connective tissue damage in 
chronic obstructive bronchitis is largely due to proteinases, 
especially elastase, and that corticosteroids may have a 
beneficial effect on these mechanisms. 
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Nedocromil sodium effective treatment for asthma 

To the Editor: 

We wish to respond to the recent editorial [1] concern
ing our paper entitled "The clinical efficacy of inhaled 
nedocromil sodium (Tilade®) in the treatment of asthma" 
[2]. We would like to emphasize certain statements made 
in the paper: we included all placebo-controlled, 

double-blind trials that have been supplied and analysed 
by Fisons. We were not selective in any way other than 
to exclude centres (not studies) that contributed less than 
nine patients per treatment group. The results presented 
gave a fair and unbiased assessment of nedocromil 
sodium compared with placebo. 

We have conducted an additional analysis, that 


