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ADSTRACT: To examine the influence of Inhated stercids on the bronchial
mucosa, blopsies from slx patients with severe bronchlal asthma were studied
before and after ten years of dally treatment with inhaled sterolds. Biopsles
from six healthy subjects were also examined. In the blopskes taken from
the asthmutic patients before treatment there was a signiflcant Increase In
inflammatory cell numbers compared with the bilopsies from the control
subjects. In all patlents scanning eleciron microscopy showed a reduced
coverage by cilla. Squamous cell metaplasia was seen In two patients. After
ten years of treatment the number of inflammatory cells was sipniflcantly
reduced compared to that before treatment and was not different from the
control biopsies, Most of the epithelial cells showed a cillated surface. Small
focal areas with non-clliated cells could still be seen [n four patients. [n the
two patienls with squamous cell metaplasia before treatment, small areas
of metaplasia could still he seen. Desplte the absence of inflammation and
reduced eplthelial damuge during treatment sll patients stfll had bronchial
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hyperresponsiveness.
Eur Respir J., 1988, 1, 883-889.

Bronchial mucosal inflammation and damage to the
airway epithelium is considered 1o play an important role
in the development and mainicnance of bronchial asthma
[1-3]. Inhaled steroids have been shown to control the
symploms in many patients with bronchial asthma,
probably by their ant-inflammatory effect. Hislopa-
thological studies of bronchial mucosal biopsies from
patients, (realed for vp to threc years with inhaled
steroids, have not shown bronchial mucosal damage as-
socialed wilth such therapy [4-7).

In a previous study [6], bronchinl mucosal biopsies
from cight paticnts with advanced bronchial asthma were
examined by scanning electron microscopy (SEM). They
were examined before and after six months of daily
therapy with up 10 400 g beclomelhasone dipropionate
inhalations.

The present study focuses on long-term reatment and
examines Lhe clficacy of steroid therapy on inflammalion
and cpithelial damage. Six of the cight patienis have been
re-exarmined after morc than ten years of daily treatment
with inhaled steroids.

Patients and methods
Patients
Eight non-smoking patients, six men and two women

(aged 32-56 yrs, median age 50 yrs), entered the study
{6}. All patients had severe itrinsic bronchial asthma.

They had all been weated with oral steroids for some
months during the year before reatment but only one
patient was treated with oral steroids at the tuime of the
first examination [6). One paticni died from his asthma
six years afier the first cxamination and was thus not re-
cxamined, Onc patient was unwilling to participate in the
ten year re-cxamination. The remaining six patcnts are
included in this stndy (tabic 1). During reatment
wilh inhaled steroids, they improved clinically wilh
fewer attacks of asthma. Two patients, however,
needed a higher dosage afler some years Lo remain stable
{table 1). All examinations were performed with the
patienls in a stable phase and without respiraiory tract
infections.

Control subjecis

Six healthy non-smoking volunteers without asthma,
bronchitis or other bronchial disease served as normal
controls. Onc of the volunteers was a woman and five
were men (age 34-40 yrs, median age 37 yrs).

The patients and volunweers were czamined alter
giving Lheir informed consent, The study was approved
by the Ethical Comenitice of Lthe University of Umel.

Prior 10 bronchoscopy the paticnts underwent clini-
cal examination and spiromctry. Vil capacity (V)
and forced expiralory volume in one second (FEV,)
was measured on a Vialograph (Vimlograph Lid,
Buckingham, UK).
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factor in bronchial asthma [2, 3, 14-16]. DunnmL [1]
noled mucosal oedema and separation of mucosal cells
in paticnis dying from asthma. Cutz et al. [17] showed
changes in the lungs of children with severe asthma even
when they were asymptomatic. They noted goblet cell
hyperplasia, "thickening of the basement membrane”,
peribronchial smooth muscle hypertrophy and cosinophilic
infiltration. The luminal surfaces of ciliated cells showed
cytoplasmic blebs and abnormal cilia. We could not
measure any thickening of the basement membrane but
cosinophils were noted before treatment and abnormal
cilia were seen before as well as after eatment.

Barngs [16] has discussed possible mechanisms
whereby epithelial damage conld cause bronchial hyper-
responsivencss. LATTINEN ef al. [2] obscrved epithelial
changes in eight patients with mikd o severe bronchial
asthma. Major epithelial damage appeared as focal le-
sions and different stages of damage could be seen in the
same biopsy specimens. In our study all patients had
focal areas of epithelial changes in the biopsies taken
before reatment with inhaled steroids. Even alier len
ycars of treatment epithelial changes with reduced
numbers of ciliated cells could be seen in biopsies from
all but two patients. The changes were, however, less
pronounced in the biopsies taken aficr ten years of treat-
mcnt compared wilth biopsies taken before treatment.

It has been suggested (hat inflammation plays an im-
portant role in the pathogencsis of bronchial
hypcrresponsivencss. HoLtzman et al. (19]) noted an
increase in the number of neutrophils in the epithelium
in biopsics from dogs that becamc hyperrcsponsive afler
ozon¢ inhalation. LAITINEN ef al. [2], although observing
cpithelial changes in all the asthmatic palients examined,
rarely noted mast cells, leacocytes were found only
occasionally and eosinophils were not reported. In our
study an imcrease in inflammalory cells above normal
was seen in lhe biopsies 1aken from asthmatics before
trcatment, Lymphocytes and plasma cells were common,
cosinophils could also be seen and neutrophils were rare.
The number of atlacks of asthma decreased during the
ycars of treatment compared with the year before treat-
ment with beclomethasone dipropionate inhalation had
commenced. It is templing Lo suggest that the decreased
number of inflammatory cells following trealment is the
result of the anti-inflammalory effect of inhaled steroids,
and (hat there is a relationship between bronchial hyper-
reactivity and bronchial inflammation {18, 19]. On the
other hand, following treatment all patients were still
hyperresponsive fo methacholine, despite the absence of
histological evidence of inflammation in the biopsies.
Unfortunately, no examinations of bronchial reaciivity
were performed before trecaiment for comparison. All
patients werc cxamincd when their asthma was stable. It
is possible that the dcgree of inflammation is increased
during an acute alack of asthma but assessment by biopsy
is difficult to take during such attacks.

In two paticnis small areas of melaplasia were seen in
the biopsies taken aficr ten years of treatment, in contrast
to the majority of the biopsics from these patients which
had a normal ciliated epithelium. During the last years
these two patients had increased their daily dosage of

inhaled steroids (lable 1). The fact that the biopsies taken
from these two palienls before treatroent also showed
melaplasia of the epithelivm suggests that the mcuaplasia
was not caused by the reatment with inhaled steroids.

The biopsies taken from the bronchial mucosa were
small and it is difficult to be sure that they were
representative of the whole bronchial mucosa. During
bronchoscopy Lhere were, however, no macroscopic signs
of change in the epithelium and sevcral biopsies were
taken to obtain malerial as representative as possible.

In conclusion the present study showed bronchial mu-
cosal inflammation and cpithelial damage in asthmatics.
Long-lerm lreatment with inhaled sicroids significanty
decreased inflammation and also reduced -epithelial
damage, but the patients stli had bronchial hypemespon-
siveness.
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Liudes morphologics des biopsies de la muqueuse bronchigue
chez les patienis asthnatiques avant et aprés dix ans de
traitement avec linhalation de stéroides. R. Lundgren, M.
Séderberg, P. Horstedt, R. Stenling.

RESUME: Pour examiner Finfluence de P'inhalation de siéroides
sur la muqueuse bronchique, nous avons examiné des biapsies

de six patients atteints d’asthme bronchique sévére, avanl et
aprts dix ans de trajtement quotidien par stéroides. Les biop-
sies de six sujels normaux ont également été examinées, Dans
les biopsies prélevées chez les patients asthmafiques avant
traitenent, on note une augmentation significative du nombre
de cellules inflammatoires, par comparaison avec les biopsies
des sujets contrdles, Chez tous les patients, la microscopie
électonique a balayage montre une couverture ciliare réduite.
Chez chaucun de deux patients, une métaplasie épidermoide a
é18 observée. Aprés dix ans de raiumenl, le nombre de cellules
inflammatoires &tait réduit de facon significalive, par comparai-
som avec la siruation avant trailement, et il ne différe plus de
celui des biopsies controles. La plupart des cellules épithéliales
ont une surface cilie. De petites zones facales recouvertes de
cellules non ciliées existent encore chez quatre patients. Chez
chacun des deux patients aneints d*une métaplasie épidermoide
avan{ [raitement, on pouvait toujours voir de petites zones de
métaplasie. Malgré |'absence d'inflammation et la diminution
des 1ésions épithéliales au cours du traitement, wus les patients
avaient encore une hyperréactivité bronchique.
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