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ABSTRACT: Classic ergolines, such as bromocriptine, methysergide and ergota-
mine, can induce chronic pleuropneumonitis.  We present the cases of eight patients
who developed similar changes whilst on other ergolines.  

In this retrospective case study spanning 1985–1995, clinical data, radiological
material, pulmonary function, bronchoalveolar lavage and histopathology were
reviewed. Earlier literature on ergoline-induced pleuropulmonary changes was
reviewed.

Eight middle-aged to elderly individuals of both sexes developed pleuropulmonary
changes during long-term therapy with regular dosages of nicergoline (n=4), dihy-
droergocristine (n=3), or dihydroergotamine (n=1).  Bibasilar pleural thickening with
or without pleural effusion was present on chest radiographs and computed tomo-
graphic (CT) scans in six cases.  Increased erythrocyte sedimentation rate was seen
in most. Pure interstitial pneumonitis developed in two patients on dihydroergo-
cristine and was reversible in each.  Bronchoalveolar lavage was performed in four
cases and was abnormal in all, but demonstrated no consistent pattern.  Most patients
exhibited lung restriction.  The outcome was favourable showing slow improvement
in all cases following discontinuation of the ergoline.  Slight residual pleural thick-
ening was seen in five out of the six cases with pleural involvement.

Nicergoline and dihydroergotamine can induce a syndrome of chronic pleural
thickening/effusion that slowly improves after drug withdrawal.  Dihydroergocristine
can induce reversible interstitial pneumonitis.
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Several drugs used by neurologists (e.g. carbama-
zepine, dantrolene, hydantoins, fluoxetine and tricyclic
antidepressants) can induce adverse respiratory reactions,
such as pneumonitis with or without blood eosinophilia,
noncardiogenic pulmonary oedema or a severe systemic
hypersensitivity syndrome [1, 2].  A distinctive pattern
of pleuropulmonary changes was first described by GRAHAM

et al. [3] in 1966. This syndrome occurred during the
use of the ergoline drug, methysergide.  Since that time,
other cases have been reported during the use of methyser-
gide [4–16], as well as other ergolines, such as bromocrip-
tine [17–32], dopamine agonists [33, 34], and ergotamine
[12, 35–40].

In the present report, we describe pleuropulmonary
changes and/or pneumonitis in eight patients receiving
ergolines, most of which had not been implicated earli-
er as causative agents for such changes.  Furthermore,
two of these cases developed ergoline-induced pneu-
monitis, a pattern of adverse effects hitherto undescribed
during the use of such compounds [1, 41].

Patients and methods

The eight patients came from four different French
medical institutions during the period 1985–1995.  Since

bromocriptine-induced pleuropulmonary changes have
been well described in the recent past [17–32], only
patients with adverse respiratory effects from other ergo-
lines were studied. A systematic search for other pos-
sible causes for pleural changes was performed in each
case. In particular, a careful history of possible occu-
pational exposure to asbestos or tuberculosis was record-
ed.  In the two patients with interstitial pneumonitis (Nos.
4 and 7), a careful search for other possible causes, such
as exposure to aeroantigens was made but they were
excluded. In each of the eight cases, a detailed drug
history was taken, with particular emphasis on drugs
that may potentially damage the respiratory system [1,
41].

Chest radiographs were available for review in all cases;
computed tomographic (CT) scans were available in five
cases and pulmonary function tests in seven.  Fibreoptic
bronchoscopy and bronchoalveolar lavage (BAL) were
performed in five and four cases, respectively.  A closed-
chest pleural biopsy was performed in one case and video-
assisted thoracoscopic biopsy in two.

All patients were regularly followed-up after drug with-
drawal and the shortest follow-up period was 10 months.
Earlier literature was reviewed via the Index Medicus,
Medline, and Current Contents.  All data are presented as
mean±SEM.



Results

Demographics

Demographic data of the eight patients (five males and
three females) are presented in table 1.  Age ranged 55–86
(mean 70±3) yrs.  One patient was a current smoker, two
were ex-smokers and five were lifelong nonsmokers. 

The ergoline in use was nicergoline (Sermion; Labora-
toire Spécia, Groupe Rhone-Poulenc-Rorer, Paris, France)
in four cases (Nos. 1, 2, 6 and 8), dihydroergocristine
(Iskedyl: Laboratoire Pierre Fabre, Castres, France) in
three (Nos. 3, 4 and 7), and dihydroergotamine (Laboratoire
Sandoz, Rueil, France) in one (No. 5).  The reason for pre-
scription was stroke in two cases (Nos. 1 and 7), migraine
in one (No. 5) and the so-called organic brain psycho-
syndrome of the elderly in five (Nos. 2, 3, 4, 6 and 8).
Daily dosage was that recommended by the manufac-
turer in all cases.  Treatment duration ranged between 8
months and 15 yrs (mean 62±15 months) (table 1).

One patient (No. 5) recalled a possible but limited expo-
sure to asbestos whilst she was employed as an ironer,
as ironing boards used to be installed with asbestos in the
past. Right-sided pleural tuberculosis had been suspect-
ed 58 yrs earlier in case No. 3, but no drug treatment had
been given. Dantrolene, amitriptyline and naproxen had
been taken in cases Nos. 1, 2 and 5, respectively.

Thoracic changes (table 1)

Symptoms developed insidiously and progressively
over weeks or months. The exact time at which symp-
toms were first noticed was difficult to track in retrospect.
Seven out of the eight patients complained of dyspnoea,
three of cough and three of malaise and weight loss.
Two patients complained of chronic chest pain.  In these
two, a work-up for coronary artery disease proved neg-
ative. Two patients presented with recurrent or chronic
fever, not exceeding 38.8°C.  Moderately reduced breath
sounds were noted in the bases in most cases, and crack-
les were heard at auscultation in three.

Pleural changes. Predominant pleural changes were seen
in six of the eight cases, mainly in the form of pleural
thickening in both costophrenic sulci in all six cases (figs.
1a and 2a).  Definite pleural effusion amenable to tho-
racentesis was present in only one case (fig. 1a) and the
pleural fluid was an exudate containing 43 g of proteins,
4,800 cells·mL-1 of which 85% were lymphocytes.  At
CT examination, the pleura was diffusely thickened.
However, changes were most prominent in lung bases
(figs. 1b and 2b), bilateral in all six cases, and asym-
metrical in three. No patient had sharply demarcated
pleural plaques, such as those seen following exposure
to asbestos.  Linear pleural calcifications were seen at CT
scan in only one case (No. 5).  At video-assisted thora-
coscopic examination, pleural changes were confined to
the parietal pleura, which appeared uniformly whitish
and thickened.  There were numerous adhesions between
the parietal and visceral leaflets, but the latter appeared
uninvolved.
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b)

a)

Pulmonary changes. Two patients (Nos. 4 and 7) pre-
sented with interstitial lung disease, and dihydroergocris-
tine was in use in both. In those with interstitial lung
disease, duration of treatment with the ergoline tended to
be shorter than in patients with pleural thickening (table
1). Dyspnoea was present and crackles were heard at the
auscultation in both. Chest pain and fever were present
in case No. 4. The chest radiograph showed a dense
biapical infiltrate in case No. 7 (fig. 3) and bibasilar infil-
trates in case No. 4 (not shown).

Bronchoalveolar lavage.  An interpretable BAL was obt-
ained in 4 of the 8 cases, the two with interstitial lung dis-
ease and two with pleural thickening.  The total number
of cells was within normal limits and averaged 247±29
cells·µL-1 of BAL fluid. The cellular BAL pattern was
abnormal in all four cases, and included neutrophilia in
cases Nos. 3 and 7 with figures of 25 and 50%, respec-
tively (normal: less than 3%), and lymphocytosis in cases
Nos. 4 and 5 with figures of 78 and 40%, respectively
(normal: less than 14%). There was no correlation between
BAL findings and the clinical-radiographic pattern of
involvement.
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a)

b)

Fig. 1.  –  Case No. 1 a) (June 1989) bilateral pleural thickening, right-
sided pleural effusion and enlarged cardiac silhouette after long-term
treatment with nicergoline.  b) Contemporary computed tomographic
(CT) scan showing pleural and pericardial thickening/effusion.

Fig. 2.  –  a) After 3 yrs of treatment with nicergoline (Case No. 6),
pleural thickening, linear parenchymal opacities and lung masses develo-
ped.  A pretherapy chest radiograph was normal.  b) At computed tomo-
graphy (CT), the masses faced areas of maximal pleural thickening
and probably represented lung shrinkage or atelectasis.

Fig. 3.  –  Biapical lung infiltrates during the use of dihydroergocris-
tine (case No. 7).  One month after withdrawal of the drug, lung infil-
trates had cleared.



Pulmonary function tests. A restrictive lung function
defect (defined by a reduction both of forced expiratory
volume in one second (FEV1) and vital capacity (VC)
to less than 80% of predicted) was present in five out of
the seven cases tested (table 1).  FEV1 was slightly more
reduced than VC, with average values of 55±3 and 63±4%
of predicted, respectively.

Histopathology. Biopsy of the parietal pleura was per-
formed in three cases (Nos. 1, 6 and 8).  Histologically,
the pleura was thickened by parallel layers of fibroblasts
and intervening fibrosis.  The inflammatory cellular infil-
trate was sparse (fig. 4).  Histology of the lung was avail-
able in none of our cases.

Pericardial changes. Pericardial thickening and effusion
were detected on CT and echocardiography in case No.
1, and the cardiac silhouette was enlarged on the chest
radiograph (figs. 1a and b).

Laboratory investigation

Blood chemistry was normal in most cases.  The blood
neutrophil count was moderately raised in three patients.
Erythrocyte sedimentation rate was increased in all eight
cases (range 20–129 mm·h-1; mean=55±11 mm·h-1).
Antinuclear antibodies (ANA) were tested in five cases
and stained weakly positive in three (Nos. 1, 4 and 5) and
negative in two (Nos. 3 and 7).  There was no correla-
tion between ANA positivity and the clinical-radiographic
pattern.  Rheumatoid factor was tested in four cases and
found positive in one at a level of 1 in 160 (No. 3).

Follow-up

The ergoline was simply withheld in seven of the eight
cases.  In addition, prednisolone was given in one case
with interstitial pneumonitis (No. 4). All eight cases
improved clinically and radiologically (compare figures
1a and b and 5a and b).  It took a few weeks for the chest
radiograph to normalize in the two patients with intersti-
tial pneumonitis.  Improvement was slower in the six pat-
ients with pleural thickening, who improved gradually

over 2 months to 4 yrs.  In four of the latter six cases,
slight residual pleural thickening persisted in areas of
previous pleural involvement.

Clinical-radiographic improvement translated into
improvement in lung function in all cases tested.  Mean
VC increased from 63±4% of predicted at diagnosis to
84±3% of predicted 3 weeks to 6 months later. At the
time of writing, seven patients are alive, asymptomatic
and well, with little or no significant residual disease
or impairment in lung function.  Case No. 3 developed
progressive dementia and died at 90 yrs of age. Eight
hours following inadvertent rechallenge with dihydro-
ergocristine in case No. 4, high-grade fever, dyspnoea,
and substernal chest pain developed, but a chest radio-
graph was not taken.  Rechallenge was not performed
in the other cases.

Discussion

The eight patients developed either a syndrome of pleur-
al thickening/effusion or, less often, reversible interstitial

P. PFITZENMEYER ET AL.1016

a)

b)

Fig. 5.  –  Case No. 1 (November 1994)  five and a half years after
discontinuation of nicergoline, pleural and pericardial effusion have
progressively improved both on: a) the chest radiograph and b) the CT
(computed tomography) scan.

Fig. 4.  –  Biopsy of the parietal pleura obtained at thoracoscopy (case
No. 6) showing marked pleural thickening by parallel layers of mature
collagen and intervening fibroblasts.  Inflammatory cells are sparse.
(Haematoxyllin and eosin stain; magnification ×167; bar=100 µm).



pneumonitis during long-term use of the ergolines, nicer-
goline, dihydroergocristine or dihydroergotamine.

A relatively long time interval elapsed in our patients
between onset of clinical symptoms and recognition of
the drug-induced nature of illness. This translated into an
extensive work-up for such abnormalities before the prop-
er diagnosis was suggested. We interpret this as evidence
that many physicians are unfamiliar with ergoline-induced
pleuropulmonary changes. Notably, the pleuropulmonary
pattern of adverse reaction induced by ergolines is quite
distinctive, as opposed to the pattern of interstitial pneu-
monitis seen with most other drugs [1, 41].

Ascribing the pleuropulmonary changes seen in our
patients to the drug they were taking required careful
exclusion of other possible causes and aetiologies. In no
case was there clinical or biological evidence of a system-
ic illness which might involve the pleura, such as rheuma-
toid arthritis, ankylosing spondylitis, mixed-connective
tissue disease, lupus erythematosus or inflammatory bowel
disease. Similarly, metastatic pleural effusion was ruled
out because patients improved simply following cessa-
tion of the ergoline, and there was no evidence of can-
cer during follow-up periods extending up to five and a
half years. Also, there was no clinical evidence of dis-
seminated carcinoid disease, a recently recognized aetio-
logical context for pleural thickening [43].  In one case,
a history of pleural tuberculosis and in one case expo-
sure to asbestos was elicited.  However, once established,
pleural thickening as a result of tuberculosis or asbesto-
sis has not been reported to improve, and this contrasts
with the observations in all our cases including these
two, following discontinuation of ergoline.

Possible exposure to other drugs was carefully exami-
ned.  The role of dantrolene, taken by patient No. 1, was
ruled out because pleural changes predated institution of
the drug and there was no eosinophilia, as opposed to
published cases of dantrolene-induced pleural effusion
[1, 41, 42].  Case No. 2 received amitriptyline and case
No. 5 was exposed to naproxen.  Both drugs had been
associated with pulmonary infiltrates and eosinophilia, a
clinical-pathological pattern clearly different from that
seen in our cases.  There was no exposure to other drugs.

Temporal relationships between exposure to ergolines
and withdrawal of these drugs, as well as development
and resolution of pleural changes were also instrumen-
tal in establishing the central role of these drugs.  Interest-
ingly, in case No. 6, a pretherapy chest radiograph was
entirely normal, the pleural changes having developed
progressively over 3 yrs of treatment with nicergoline
and improved definitely after the drug was withheld.

Similarly, in all other cases, discontinuation of the ergo-
line led to definite and lasting improvement of the peri-
cardial and/or pleural changes (figs. 1 and 5).

According to previous literature, therapy with such
ergots as methysergide, bromocriptine and ergotamine
has been linked to the development of retroperitoneal
fibrosis [3, 4, 27, 31, 38, 44], fibrosing mediastinitis [16]
and pleuropulmonary fibrosis [3–40].  Regarding extra-
pulmonary involvement, we do not believe that any of our
patients had significant retroperitoneal fibrosis, because a
renal sonogram showed normal kidneys and ureters in
three cases (Nos. 1, 3 and 5), and renal function was nor-
mal in all eight cases. There was also no evidence for
mediastinal fibrosis at CT scan examination in our cases
[16].

The number of cases of pleuropulmonary change report-
ed during the use of methysergide for migraine, bromocrip-
tine for Parkinson's disease, and other ergolines is shown
in table 2. Interestingly, adverse effects from dihydro-
ergocristine and nicergoline, as described in the present
report, have not previously been reported. Duration of
treatment ranged between 3 weeks and 30 yrs and our
patients fell into this wide range. Patients developed
cough, chest pain, friction rubs and bilateral pleural effu-
sion and/or thickening, as did several of our cases.
Unilateral pleural effusion has been described in seve-
ral cases [4, 5, 8, 30, 38]. In all but one cases [30], pleu-
ral fluid was an exudate containing increased numbers
of lymphocytes and/or eosinophils [5, 9, 28, 29, 32, 36],
as seen in case No. 1.  Pulmonary infiltrates in associa-
tion with the pleural changes have been described in 16
of the 37 bromocriptine cases [17, 18, 22–26, 28, 29],
in two ergotamine cases [36, 39], and in one cabergo-
line case [33]. Round or oval-shaped opacities corre-
sponding to foci of parenchymal atelectasis facing areas
of thickened presumably immotile or retracted pleura (the
so-called "folded lung" or "rounded atelectasis" have con-
sistently been reported [4, 9, 12, 32, 34, 36], and were
also seen in two of our cases (fig. 2b).  Lone pulmonary
infiltrates, as seen in cases Nos. 4 and 7 (fig. 3)), have
not previously been reported during the use of ergolines.

A restrictive lung function defect has been reported in
several instances [10, 15, 22, 23, 25, 26, 28, 31, 32, 34,
36, 39, 40], and we suspect increased pleural recoil to
be the cause. Bronchoalveolar lavage was performed in
three earlier cases and showed increased neutrophilia in
two [25, 26] and lymphocytosis in one [34]. There are,
thus, too few reports to derive valid conclusions on the
possible role of BAL in the diagnosis of ergoline-induced
pleuropneumonitis.  Histologically, bland pleural fibrosis
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Table 2.  –  Literature data on adverse respiratory disease during the use of ergolines

Drug Pt Clinical usage Sex Age** Dosage Duration Ref.
n M/F* yrs mg·day-1

Methysergide 37 Migraine 15/9 52±0.8 1–8 1 mo–6.5 yrs [4–16]
Bromocriptine 37 PD 37/0 64±0.4 22.5–90 3 wk–4 yrs [17–32]
Ergotamine 12 Migraine 7/5 49±2.1 2–9 2–30 yrs
Dihydroergotamine 1 Migraine 0/1 57 3–9 25 yrs [12, 35–40]
Cabergoline 2 PD 2/0 60±1.6 10 2–14 mo [33, 34]
Lisuride 1 PD 0/1 68 4 15 mo [33]

*: number of males and females may be less than total number of published cases shown in column 2, because gender was not
mentioned in all reports; **: mean±SEM.  Pt: patients; M/F: males/females; PD: Parkinson's disease.

}



with few inflammatory cells, as seen in our cases Nos.
1, 6 and 8, was reported in several cases [4, 5, 9, 12,
22, 26, 28, 29, 32, 36, 37], whilst associated lung fibro-
sis was documented in only a few instances [4, 22, 26,
28].  Pericardial thickening and moderate pericardial effu-
sion, as noted our case No. 1, have occasionally been
reported [4, 22, 37, 40], and only one patient with peri-
cardial tamponade [11].

The vast majority of patients improved within a few
months or years after ergoline was discontinued and no
fatality was reported. Although steroids were used by
some authors [5, 22, 25, 26], their benefit is difficult to
ascertain.  In any event, marked improvement does occur
without the help of steroids, as documented in seven of
our eight cases.

The pathophysiology of ergoline-induced pleural/peri-
cardial thickening remains obscure. Ergolines have differ-
ent pharmacological activities, for instance, methysergide
is a serotonine antagonist whereas bromocriptine is a D1
dopamine antagonist [45]. Whilst these drugs share a com-
mon molecular ring system, they differ in their moieties
attached to their core structure. Despite structural dif-
ferences, ergolines as a whole behave as substances fibro-
genic to mesothelia, mediastinum and retroperitoneum.
Whether fibrogenicity of ergolines is related to their core
structure, to a common metabolite or to their serotonin-
ergic activity [33] is currently unclear.  In this connec-
tion, excess endogenous production of serotinin, as seen
in the carcinoid syndrome, may also be associated with
pleural fibrosis [43].  Finally, pleural thickening as an
adverse effect from drugs is almost specific to ergolines,
and has been seen only with the use of practolol, a β-
blocker recalled in 1976 [46].  The pathophysiology of
ergoline-induced pneumonitis also remains an unsettled
issue.

In summary, a unique syndrome of occasionally painful
bilateral pleural thickening with or without pleural effu-
sion, pericardial thickening with or without pericardial
effusion, increased sedimentation rate or, less commonly,
interstitial pneumonitis can develop in patients treated
with several ergolines taken long-term. These changes
resolve upon cessation of exposure to the drug.  Serosal
changes improve at a slower rate than lung changes.
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