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Moderately severe chronic airflow obstruction. Can
corticosteroids slow down obstruction?
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ABSTRACT: In a former study in patients with severe chronic airflow
ohstruction (CAO), (forced expiratory volame in one second (FEV )} ranging
from 350-910 mi}, we concleded that daily oral corticosteroids might slow down
the progression of disease. The resulls of the present long-term (14-20 yr) study
on 139 non-allergic patients with less severe CAO (FEV, > 12060 ml, FEV, as a
percentage of vilal capacity (FEV,%VC) 40-55%) confirm and extend our
former observations. Four patterns of the course of FEV, and inspiratory vital
capacity (YC) in time were recognized: 1) linear decrease; 2) no change; 3)
initial increase, followed by decrease; 4) initial decrease, followed by increase.
Groups 1 and 3 had a higher functional residual capacity as a percentage of
total lung capacity (FRC%TLC) as compared to group 2 and 4; the work of
breathing was lower in group 2 than in the other three groups., Otherwise the
initial 82 parameters, including the degree of reversibility of airflow obstruction
and smoking habits were comparable in the foar groups. The four patterns of
FEY,; showed a strong association with the long-term use of prednisolone, When
orsl prednisolone was instituted or increased to a dose of at least 10 mg/day
continuously, FEV, cither remained constant, decreased more slowly or even
increased over many years of follow-up. When the oral dose was diminished to
below 10 mg/day, FEV, decreased. The results of this retrospective
{oncontrolled) study again suggest that the long-term use of oral prednisolone,
in a dose of above 7.5 mg/day, may slow down progression of disease in CAO,
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both in patients with “irreversible’ and partly reversible airflow obstruction.
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Chronic airflow obstruction (CAQ) is penerally
believed to be an unremittingly progressive disease.
Except for the fact that oxygen may alter the course
and prognosis [1], it has been difficult to demonstrate
the usefulness of any other specific form of therapy in
producing an objective change in the progression ol
the disease or in survival 3, 11].

In a former, retrospective, study in patients with
very severe airflow obstruction [14], we showed that
the long-term use of prednisolone was associated with
survival and a slowing of the decline of [lorced
expiratory volume in one second {FEV,). Alter
stopping the prednisolone, or decreasing the dose
below 10 mg/day, FEV, continued to decline.

These patients had very severe CAQO, FEV, ranging
from 350-910 ml (mean+sp: 0.61+0.31 {}). The
present study on 139 patients with less severe air-
flow obstruction (FEV,>1200 ml} confirms the
observations mentioned above on the possible benefi-
cial influence ol prednisolone on the course of the
FEV,.

Patients and methods

All patients mceting the following criieria were
included in the investigation: 1) referral because of

symptoms and signs of CAQ; 2) first clinical
observation for CAO between January 1, 1964 and
December 31, 1972; 3) FEV, equal to or higher than
1200 ml; 4) FEV, as a percentage of the inspiratory
vital capacity (VC), between 40 and 55%, increase on
bronchoditation <15%; 5) no allergy, <2 positive
skin tests and eosinophils < 300/mm?; 6) first clinical
observation in a stable phase of the disease; 7} regular
out-patient clinic visits after the first observation; 8)
no other known progressive or life-limiting disease.
The first observation period included carelul re-
cording of history, physical examination, chest radi-
ography, and a 12-lead electrocardiogram. Lung
function studies included VC, FEV,, lorced inspira-
tory volume in one second (FIV,) and maximal
breathing capacity (MBC) (Lode D53R spiromeier).
Residual volume (RV) was determined by the closed-
circuit helium-dilution method. Total lung capacity
(TLC) was calculated as the sum of VC and RV. The
pulmonary nitrogen wash-out rate was determined
with a nitrogen analyser. Blood gas tensions at rest
were measured with Radiometer membrane elec-
trodes. Volume-Pressure (V-P) diagrams of the iungs
were made using an intra-oesophageal balloon;
compliance and viscous work of breathing were
calculated from V-P diagrams. Predicted values for
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each patient was surveyed, was in the same groups:
97+9% (meantsD); 29+41%; 56+19%; and
69 + 12% respectively (table III).

[n the LIN group, the decrease in FEV | per year
was 78145 mi {mean +5p). The 12% of patients who
used =10 mg of prednisolone daily for a shorter
period of follow-up (10-55 months, 6-29% of total
time of lollow-up (n=10)), showed a decrease in
FEV, of 42412 ml per year, the other 71 paticnts
revealed a decrease of 82+46 ml (p<0.05). In the
same ten patients who did use prednisolone, there was
a significant correlation between the duration of
follow-up that prednisolone was used, and the
decreasc of FEV, per year (r=0.71, p<0.05). No
differences in initial characteristics between these two
subgroups were found.

In the NCH group, six of the eighteen patients did
not use > 10 mg of prednisolone during the whole
period of observation. These six patients (table IV)
had a significantiy higher degree of reversibility of
airflow obstruction, a higher initial FEV,, as a
percentage of the predicted value alter bronchodila-
tion, and a higher percentage of non-smokers, as
compared to the other twelve patients of the NCH
group and the 71 patients in the LIN group who did
not use daily prednisolone. Otherwise the patients
were comparable in initial characteristics. The other
twelve patients in the NCH group all used >10 mg
prednisolone during the whole period of follow-up.

In the CON+ group, reduction of prednisolone to
7.5 mg or less was always followed by a decrease in
FEV,. One patient took only 7.5 mg prednisolone per
day, but nevertheless his FEV, increased over 4 yr of
follow-up. He started smoking again and stopped

Table IV. - initial characteristics of 8 patiants in the NCH
group who did not use 2 10 mg prednisolone continuou-
sly, compared with the rest of thea NCH group and pat-
iants in the LIN group who never used pradnisolone.

NCH NCH LIN
never or
temporary always no
steroids steroids steroids
Number of patients 6 12 71
FEV|, %predicted, pb 791 14%* 67119 6911
AFEY %initial 361 8* 27110 8+14
% smokers 0 38 23
% ex-smokers 100 62 77

FEY, %predicted pb: FEV | afier bronchodilation as a percentage
of the predicted value; AFEV,‘%im’ﬁal: increase of FEY, after
brenechodilation as a percentage of the prebronchodilator value.
* significantly different from other two groups.

medicine, subsequently the FEV, decreased signifi-
cantly. When this patient is omitted from the group,
there is a significant correlation between the moment
of reduction of prednisolone to 7.5 mg per day or
lower and the time ol decrease in FEV, (r=10.57,
p <0.05).

In the CON — group no prednisclone at all or < 10
mg per day was used during the time that FEV,
decreased; when prednisolone was instituted or
increased over 7.5 mg per day, however, FEV, always
increased. There is a strong correlation between the
moment of start of increase of prednisolone to 10 mg
per day, and the time of increase of FEV, (r=0.80,
p<0.001).

Thirteen patients were excluded from this study;
five paticnis because of fewer than seven values ol
FEV, at follow-up, and eight because the coursc of
the FEV, and VC were discongruent (e.g. FEV,
linear increasc and VC no change). In these eight
patients, the course of lung function however, always
correlated with the use of predmisoione. No signifi-
cant differences between the initial parameters of
these patients and the other 126 patients were found.

Discussion

The results of this study in 139 patients with CAQ
are in accordance with the outcome ol a previous
study [14], viz. that the use of prednisolone is
associaled with a beneficial effect on the course of
FEV,. In the former study [14] in patients with a very
low initial FEV, (mean value 0.61 /), three patterns of
FEV, in the time were recognized; LIN, CON+ and
NCH. These patterns showed a strong association
with the long-term use of prednisolone. When the
daily dosage of prednisolonc was less than 10 mg, the
FEV, decreased continuously. The same pattern in
course of FEV, and VC and the same association
with the use of prednisolone was found in the present
study. Moreover, this study includes a group of
patients with an initial decrease of FEV,, followed by
an increase {CON —). The strong significant correla-
tion belween the institution, or increase ol oral
prednisolone dose to > 10 mg/day and the increase in
FEV,, corroborates the former observation that
prednisolone may slow down the progression of
disease. The finding that those patients in the LIN
group who used corticosteroids for only a few
months, had a slower decrease of FEV, in time as
compared with the patients who did not use cortico-
steroids at all, also strongly suggests the influence of
prednisolone on the progression of the disease.

Selection of the patients may have influcnced the
outcome of this study. Paticnts with CAQ b~ wetl
benefit most Mrom short term courses of
steroids seem to be those with more revers
airway obstruction on bronchodilation [8, 10
philia, and atopy [15, 16), and those with wh
a predominant sympiom [l10, 5] We
selected a group of patients without 3
eosinophilia: the initial degree of obstruction








