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ABSTRACT:  D-penicillamine-associated bronchiolitis obliterans (BO) is a rare but
well-known pulmonary complication in patients with rheumatoid arthritis or pro-
gressive systemic sclerosis. It has been assumed that in most, if not all cases, BO is
a complication of the underlying disease rather than a side-effect of treatment.

We report the case of a 46 year old man with scleroderma localized to his lower
legs (morphea), who received a daily dose of 750 mg D-penicillamine. During the
treatment of 1 yr duration, he developed progressive shortness of breath due to a
worsening obstructive ventilatory defect suggesting BO, which was confirmed by
surgical lung biopsy (constrictive BO). Bronchial obstruction progressed over the
next 5 yrs and did not respond to corticosteroids. The patient finally underwent a
successful single left lung transplantation. The histological features of constrictive
BO were confirmed in the explanted lung.

This observation suggests that D-penicillamine may induce bronchiolitis obliter-
ans in the absence of a systemic connective tissue disease.
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D-penicillamine is used to treat rheumatoid arthritis,
progressive systemic sclerosis and primary biliary cir-
rhosis [1, 2]. Side-effects are numerous and may involve
the skin, the gastrointestinal tract, the kidneys or the hae-
mopoetic system. D-penicillamine may also induce neu-
romuscular alterations or lupus erythematodes. A wide
spectrum of pulmonary complications, such as bronchio-
litis obliterans (BO), interstitial pneumonitis, alveolar hae-
morrhage and bronchospasm have been described [1].
However, almost all pulmonary side-effects except pul-
monary haemorrhage [3, 4] are found exclusively in
patients treated with D-penicillamine for rheumatoid arth-
ritis or progressive systemic sclerosis [1, 5–16]. Further-
more, it is well-known that BO may occur in patients
with rheumatoid arthritis who have never received D-
penicillamine [15]. Therefore, most authors suggest that

BO is a complication of rheumatoid arthritis itself and
not a side-effect of treatment with D-penicillamine [16].

Case report

A 46 year old car mechanic presented in November
1987 with localized skin lesions on both lower legs. His
previous medical history was unremarkable. He had
stopped smoking 12 yrs previously (10 pack-yrs).  The
indurated skin lesions were 5 cm in diameter and showed
central ulcerations. Otherwise, physical examination was
normal apart from a truncal vitiligo. The following labo-
ratory examinations were within normal limits: com-
plete blood count, serum electrolytes, glucose, creatinine,
urinanalysis, liver function tests, immunoglobulins A, G
and M (IgA, IgG and IgM), serum complement, serum
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Table 1.  –  Pulmonary function tests

Date  8/1988 8/1989 12/1991 6/1992 8/1993 5/1994 7/1994 10/1994 4/1995

VC L 5.1 3.7 4.5 3.7 3.3 2.5 4.5 4.2
% pred 108 77 91 77 67 55 96 90

FEV1 L 4.3 1.4 1.2 1.0 0.85 0.82 2.9 2.8
% pred 120 39 31 27 23 22 81 78

TLC  L 8.7 10.6 10.4 7.9 7.1
% pred 120 145 142 110 100

RV L 4.2 7.3 7.4 3.3 2.76
% pred 191 324 324 148 121

TL,CO % pred 105 70 68

VC: vital capacity; FEV1: forced expiratory volume in one second; TLC: total lung capacity; RV: residual volume;
TL,CO: single-breath transfer factor of the lung for carbon monoxide; % pred: percentage of predicted value.

Si
ng

le
 l

un
g

tr
an

sp
la

nt
at

io
n



A. BOEHLER ET AL.1318

rheumatoid factor, anti-nuclear antibodies, anti-smooth
muscle cell antibodies, anti-ribonucleoprotein, anti-single
strand A and B, anticentromere and anti-Scl 70. A chest
radiograph was normal. The patient did not exhibit Ray-
naud's phenomena, sicca symptoms, shortness of breath
or dysphagia. Localized scleroderma (morphea) was diag-
nosed.

In August 1988, a treatment consisting of 750 mg D-
penicillamine daily was initiated. Pulmonary function
tests were normal (table 1) and the patient used to cycle
20 km·day-1. 

During the 12 months of therapy, he developed pro-
gressive dyspnoea on exertion, and cough. The symtoms
were not preceded by an upper respiratory tract infec-
tion. Examination of the lung revealed bilateral inspira-
tory squeaks. Further physical examination was within
normal limits. The skin lesions were unchanged but the
central ulcerations had disappeared. All the above-men-
tioned laboratory findings were repeated and were nor-
mal. An electrocardiogram and a lung perfusion scan
were unrevealing.  The chest radiograph showed marked
hyperinflation and a computed tomographic (CT) scan
revealed a mosaic pattern. Pulmonary function tests docu-
mented severe airflow obstruction (table 1). Open lung
biopsy revealed several bronchioles with a broad sub-
mucosa consisting of fibroblastic tissue proliferation and
infiltrates of lymphocytes, plasma cells and some eosino-
phils. The lumina of the bronchioles were markedly nar-
rowed but open (fig. 1). The cell infiltrates extended into
the peribronchiolar regions but the alveoli were of nor-
mal structure. A diagnosis of constrictive BO was made.

D-penicillamine was discontinued.  The patient received
prednisone (1 mg·kg-1 body weight (BW)  daily), which
was slowly tapered over the subsequent months to 10 mg
daily. Despite treatment, the airflow obstruction pro-
gressed over the following 5 yrs and was unresponsive
to bronchodilatators. Pulmonary hyperinflation worsened
but lung diffusing capacity remained within normal lim-
its (table 1).

The patient was finally unable to leave his house and
was listed for lung transplantation in May 1994. At this
time, a re-evaluation with regard to progression from
localized scleroderma to systemic sclerosis, particularly
capillary microscopy, revealed negative results. Systo-
lic pulmonary artery pressure was 24 mmHg. Left ven-
tricular function and coronary angiography were normal.

A left single lung transplantation was performed in July
1994. In the explanted lung, some normal bronchioles
and numerous bronchioles devoid of epithelia and com-
pletely obstructed by connective tussue were visible (fig.
2).

The postoperative course was uneventful and, after
rehabilitation, the patient resumed work. Forced expira-
tory volume in one second (FEV1) increased from 0.82
to 2.9 L (table 1). Repeated surveillance transbronchial
biopsies have shown no signs of recurrence of the under-
lying disease (BO) up to now. Also, the patient's skin les-
ions have not changed.

Discussion

To our knowledge, this is the first case of constrictive
BO in a patient treated with D-penicillamine for locali-
zed scleroderma without evidence of progressive sys-
temic sclerosis or rheumatoid arthritis.

Histopathologically, BO can be divided into two diffe-
rent subgroups: constrictive bronchiolitis with concentric
narrowing of the bronchioles; and proliferative bronchio-
litis with fibrous tissue proliferation in the small airways
[17, 18].  Constrictive BO is observed after bone-mar-
row [19], heart-lung and lung transplantation [20], after
viral infections or infections with mycoplasma [21], after
inhalation of toxic fumes [21], and in association with
ulcerative colitis [22]. These aetiologies were excluded
in our patient. Constrictive BO is also described in asso-
ciation with collagen vascular diseases [23]. In systemic
lupus erythematosis, BO is very rare and only a few
cases have been reported, mostly not biopsy proven [23].
Sjögren's syndrome is known to be associated with dif-
ferent types of BO (follicular and lymphocytic bronchio-
litis) [23]. BO has not been observed in patients with
polymyositis and dermatomyositis.

BO has been observed in patients with rheumatoid
arthritis, mainly affecting middle-aged women, with severe
disease lasting over many years [1, 7, 13, 15, 16, 24].
Recently, a case of constrictive BO as first manifestation
of rheumatoid arthritis was reported [25]. About 50% of
patients with rheumatoid arthritis who developed BO
have been treated with D-penicillamine.  Since the symp-
toms of BO have occurred on average 7.8 months after
D-penicillamine has been started, BO could be a side-
effect of the treatment itself [13].  However, it has been
postulated that patients with rheumatoid arthritis may be

Fig.  2.  –  Explanted lung showing bronchiolus completely obliterated
by scar tissue.  (Haematoxylin and eosin stain, original magnification
×100).

Fig. 1.  –  Open lung biopsy: bronchiolus with marked narrowing of
the lumen due to proliferated fibrous tissue (arrow head) and inflam-
matory cell infiltrates in the submucosa (HE stain, original magnifi-
cation ×160).



particularly prone to the development of BO during treat-
ment with D-penicillamine, since patients receiving this
drug for other indications, such as Wilson's disease, bili-
ary cirrhosis or fibrosing alveolitis, have not been observed
to develop BO (5).

Patients with systemic sclerosis are well-known to deve-
lop restrictive ventilatory defects and impaired gas trans-
fer, due to fibrosing alveolitis [26, 27] and a preferential
involvement of small lung vessels [28].  Few cases of
systemic sclerosis have been reported with biopsy proven
BO [5, 16]. In one case, the symptoms of BO started
before [16], and in another during treatment with D-peni-
cillamine [5].

Our patient developed severe BO during 1 yr of treat-
ment with D-penicillamine. He was suffering from cir-
cumscript scleroderma localized on his lower extremities
and had no clinical or serological evidence for progres-
sive systemic sclerosis or other systemic connective tis-
sue disease. This case suggests that BO may occur as a
side-effect of D-penicillamine, since our patient did not
suffer from rheumatoid arthritis or other disease known
to be associated with BO.

As known from patients with rheumatoid arthritis, the
clinical course of our patient with D-penicillamine-asso-
ciated bronchiolitis obliterans was progressive, although
the drug was discontinued. Lung transplantation in end-
stage disease is a new therapeutic modality and was suc-
cessfully performed in our patient.
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