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Objectives   This study investigated the possibility of pleuropulmonary lesions, which can occur as rare but
serious side effects of different ergot drugs, occurring more commonly in persons earlier exposed to asbestos.
Methods   All reports of pleuropulmonary side effects of the ergot drugs used in Sweden in the Swedish side
effect registry from 1985 to 2003 were studied. In addition, the literature was reviewed.
Results   In the registry, 47 men and 3 women were found. Of the men, 24 were exposed to asbestos, and 2
denied such exposure; 2 of the 3 women were exposed. In the literature, 111 patients were found—32 had
confirmed exposure and 15 denied it. For most of the patients, it was not possible to determine exposure.
Conclusions   Enough evidence exists to postulate that earlier asbestos exposure in combination with the intake
of ergot drugs can cause pleuropulmonary lesions.
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Ergotamines are a family of drugs that have potent ef-
fects on vasoconstriction and are also dopamine ago-
nists. They are used for a variety of diseases: vascular
headaches such as migraine (ergotamine, methysergide,
cabergoline), hypotonia (dihydroergotamine), and Par-
kinson disease (bromochriptine, pergolide). A rare, but
well-known side effect of these drugs is pleuropulmo-
nary reactions. A few years ago, it was suggested that
this particular side effect occurs more commonly in per-
sons earlier exposed to asbestos (1, 2), which is also well
known to cause lesions of both the pleura and the lung
parenchyma. To investigate this intriguing connection
between an occupational exposure and a drug given for
medical reasons further, we decided to investigate all
reports on the pleuropulmonary side effects of the er-
got drugs used in Sweden in the Swedish Side Effect
Registry. In addition, we made a literature review.

Study population and methods

The Swedish Registry for Side Effects of Medicines reg-
isters and evaluates all reported cases of suspected side
effects from medical drugs prescribed by physicians.

Reports are made on a voluntary basis only, but all se-
rious cases should be reported. Reported cases are eval-
uated at the registry office and additional information
is, in most cases, demanded from the reporting physi-
cian, often including a copy of the patient report. The
quality of the registry is high with an evaluation of the
likelihood that the case has a connection with the sus-
pected drug. All reports are computerized. The value of
the registry has been shown in several publications, and
the validity of the reports is high. Investigators can have
access to the case reports in unidentified form. Unfor-
tunately, in many cases, information on occupation and
possible asbestos exposure is missing. The reports made
before 1985 were very few and contained no pertinent
data, and we therefore decided to accept only those from
1985 to 2003. Thus all reports on the pleuropulmonary
side effects of ergotamine drugs used in Sweden (ergot-
amine, dihydroergotamine, bromocriptine, cabergoline,
and methysergide) were scrutinized; pergolide is not
used in Sweden.

The reports from the registry were carefully stud-
ied. Only cases involving lesions of both pleura and lung
were included in the study. For the ergot drugs, we noted
dosages, how long the drug in question had been used,
and when the symptoms first occurred. In particular, we
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determined whether the patient had been exposed to as-
bestos or not. Only if explicitly stated in the papers did
we note asbestos exposure, all the others being classi-
fied as “unknown”. The occupation of the patient was
also noted.

For the literature review, PubMed was searched for
all articles published in Western languages on the pleu-
ropulmonary side effects of ergot drugs up to 2003 (“Er-
got Alkaloids”[MeSH] AND “Respiratory Tract
Diseases”[MeSH]). The articles were studied, and all
earlier reports on the topic that could be found from
1968 on and not included in the search were also or-
dered. The articles were scrutinized for definite or pos-
sible former asbestos exposure of the patients. As in the
registry study, pulmonary fibrosis alone or other side
effects not including the pleura were disregarded.

Results

Registry study

Forty-seven men and three women fulfilled the inclu-
sion criteria. Of the men, 24 had confirmed exposure to
asbestos, while, in two cases, such exposure was denied.
For the remaining cases, possible exposure was not re-
ported. Of the three women, two had confirmed expo-
sure, one being paraoccupational (tables 1 and 2). The
mean age of the patients was 65 (range 46–81) years.
The latency from the first asbestos exposure and the start
of the disease was three or more decades. The dosages
used for the ergotamine drugs were within the normal
range (table 3).

Literature review

Altogether 41 articles describing 111 patients were
found. In most of them, exposure or nonexposure to as-
bestos was not possible to ascertain. For 32 patients,
such exposure was confirmed, and for 15 it was denied
(table 4).

Discussion

Swedish physicians are requested to report all serious
and earlier unknown suspected side effects from pre-
scribed medicines to the drug side-effect registry. Un-
fortunately, many pleural side effects are probably never
diagnosed as due to ergotamines. The symptoms usual-
ly occur only after prolonged treatment with the drug—
as seen from table 3, up to 25 years. This prolongation
makes the connection less obvious to both the patient
and the physician. Nevertheless, in most of the cases in

Table 1. Asbestos exposure of 50 patients with pleuropulmonary
side effects related to ergot alkaloids and reported to the Swed-
ish Registry for Side Effects of Medical Drugs. No reports on
methysergide were found.

Exposure Bromo- Dihydro- Ergo- Caber- Total
criptine ergo- tamine goline

tamine

Men

Confirmed exposure 19 3 0 2 24
Denied exposure 2 0 0 0 2
Unknown exposure 16 1 1 3 21

Total 37 4 1 5 47

Women

Confirmed exposure 1 0 1 a 0 2
Denied exposure 0 0 0 0 0
Unknown exposure 0 1 0 0 1

Total 1 1 1 0 3

Total 38 5 2 5 50

a Paraoccupational exposure.

Table 2. Occupation and exposure to asbestos of the 50 patients with pleuropulmonary side effects related to ergot alkaloids and
reported to the Swedish Registry for Side Effects of Medical Drugs.

Possible asbestos exposure Unlikely asbestos exposure

Const- Plumb- Cellu- Elect- Auto Iron Dock- Indus- Mach- Engine Grind- Do- Print- Office Teach- Sales Un-
ruction ing lose ronics repair trade yard trial ine repair ing mestic ing work ing (N=1) known
work (N=1) factory (N=1) (N=1) (N=1) work work work (N=1) (N=1) work (N=2) (N=4) (N=1) occu-
(N=9) work (N=1) (N=6) (N=1) (N=1) pation

(N=2) (N=16)

Asbestos 9 1 2 1 1 1 1 4 1 1 1 1 - - - 1 1 26
exposure
confirmed
Asbestos - - - - - - - 1 - - - - 1 - - - - 2
exposure
denied
Asbestos - - - - - - - 1 - - - - 1 4 1 - 15 22
exposure
unknown
Pleural 2 1 1 1 - - 1 1 1 - 1 1 - - - - - 9
plaques

Exposure Total
(N=50)
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which an inquiry into possible exposure to asbestos was
carried out, the patients had indeed been exposed earli-
er. The findings in the literature review point in the same
direction. All of the publications are case reports, and it
is likely that there is a tendency to stress the importance
of the ergot drug in these circumstances and perhaps
unconsciously disregard other exposures.

Some of the ergotamine alkaloids are produced by
the fungus Claviceps purpurea, which grows on vari-
ous members of the grass family in the temperate zones
of the world. Particularly oat and barley, but also wheat
and rye, can be affected. If spring and early summer are
cool and wet, the fungus has maximal growth possibili-
ties. The fungus hyphae can contaminate the crop; the

Table 4. Literature review 1968–2003: pleuropulmonary side effects of ergot drugs and exposure to asbestos.

Drug Asbestos Asbestos Asbestos Total References
exposure exposure exposure
confirmed denied unknown

Methysergide

Men 3 1 11 15 Kok-Jensen & Lindeneg, 1970 (3); Dunn & Sloan, 1973 (4); Akoun et al, 1975,
(5); Mondrup & Nielsen, 1979 (6);Gefter et al, 1980 (7); Lambard et al, 1981
(8); Hansen et al, 1986 (9); Muller et al, 1991 (10); Caes et al, 1997 (11)

Women 0 1 11 12 Kok-Jensen & Lindeneg, 1970 (3); Gefter et al, 1980 (7); Hansen et al, 1986 (9);
Mondrup & Nielsen, 1979 (6)

Total 3 2 22 27

Ergotamine

Men 0 0 6 6 Ibsen & Lindeneg, 1979 (12); Taal et al, 1983 (13)
Women 0 1 3 4 Ibsen & Lindeneg, 1979 (12); Robert et al, 1984 (14); Allen et al, 1994, (15)

Total 0 1 9 10

Dihydroergotamine

Men 0 0 0 0
Women 1 0 1 2 Malaquin et al, 1989 (16); Pfitzenmeyer et al, 1996 (17)

Total 1 0 1 2

Bromocriptine

Men 24 5 22 51 Hillerdal et al, 1997 (1); Knoop et al, 1997 (2); Bottcher & Gron, 1981 (18);
LeWitt & Calne, 1981 (19); Verget et al, 1984 (20); Douvier et al, 1985 (21);
Wiggins & Skinner, 1986 (22); Mouysset et al, 1986 (23); Tornling et al, 1986
(24); Ward et al, 1987 (25); McElvaney et al, 1988 (26);Kinnunen & Viljanen,
1988 (27), Diot et al, 1990 (28); Todman et al, 1990 (29); Bhatt et all, 1991 (30);
Hely et al, 1991 (31); Vinge et al, 1994 (32); Klaassen et al, 1996 (33); Schmid
et al, 1994 (34); Messiaen et al, 1996 (35); Blomqvist & Palmér, 1995 (48)

Women 0 0 1 1 Todman et al, 1990 (29)

Total 24 5 23 52

Pergolide

Men 4 0 6 10 Shaunak et al, 1999 (36); Varsano et al, 2000 (37); Danoff et al, 2001 (38);
Kastelik et al, 2002 (39); Bleumink et al, 2002 (40); Hirani et al, 2003 (41)

Women 0 0 1 1 Kastelik et al, 2002 (39)

Total 4 0 7 11

Others (nicergoline, cabergoline and dihydroergocristine)

Men 0 5 2 7 Malaquin et al, 1989 (16); Blomqvist & Palmér, 1995 (48); Frans et al, 1992
(42); Ling et al, 1999 (43)

Women 0 2 0 2 Kastelik et al, 2002 (39)

Total 0 7 2 9

Grand total

Men 31 11 47 89
Women 1 4 17 22

Total 32 15 64 111

Table 3. Clinical data for the 50 patients with pleuropulmonary
side effects related to ergot alkaloids and reported to the Swed-
ish Registry for Side Effects of Medical Drugs.

Drug Age Dose Years Mean time
(years) per day treated from first

(mg) with drug asbestos
exposure to
occurrence
of lesion
(years)

Bromocriptine 64 2.5–45 0.4–10 43
Dihydroergotamine 65 10–30 0.4–25 48
Ergotamine 63 Varying >10 ··
Cabergoline 70 2–8 0.5–2 33

Total 65 ·· 0.4–>10 44
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ergotamines are not destroyed by cooking or baking and
can thus be ingested with bread or other foodstuffs (44).
Ergotamines are potent vasoconstrictors and also
dopamine agonists. With intoxication, hallucinations,
gangrene, loss of limbs, and death occur. The first re-
corded major outbreak of ergotism (ie, toxic effects of
high doses) occurred in the Rhine valley in 857, when
thousands of people died after eating bread made from
infected rye. In Limoges in France, 40 000 died in the
year 943. Larger or smaller outbreaks have occurred
throughout history up to the 1920s in the Soviet Union,
and as late as in 1951 four deaths occurred in France
(45). It has affected history in various ways; for in-
stance, in 1721 Peter I of Russia had to abandon his at-
tack on the Ottoman Empire because most of his men
and horses had died or gone mad from eating infected
rye bread.

The potent effects of the ergotamines caused it to
be used in medicine at an early stage. The vasoconstrict-
ing effects are used to fight vascular headaches such as
migraine (ergotamine, methysergide) and hypotonia
(dihydroergotamine), and the dopamine agonist effect
is important in treating Parkinson disease (bromochrip-
tine, pergolide). The first reports on pleuropulmonary
fibroses caused by ergotamines came in 1966 (46), and
the symptoms, radiological findings, and laboratory
findings were well described 10 years later (47).

The first report of the possible combined effect of
asbestos and ergot alkaloids was published in 1995 in
Sweden, when two cases were described (48); these cas-
es were not reported to the registry. In 1997, two inde-
pendent reports were published, one of 11 Swedish and
4 Australian cases (1) and one of 2 patients from The
Netherlands (2). Four of the eleven Swedish cases were
reported to the registry and are thus included in our
present study.

Parkinson disease is fairly common, especially in
elderly age groups. The prevalence is the same for men
and women (49). Except for the very slight cases, bro-
mocriptine has, for many years, been standard treatment.
The fact that it is almost only men (in this study, 37 men
versus 1 woman; in the literature study, 51 men versus
1 woman) who suffer from ergotamine-related side ef-
fects strongly suggests an occupational or possibly a
hormonal co-factor.

The most common reason for using ergotamine is
migraine. As seen from the reported cases, this drug
seems rarely to cause pleuropulmonary side effects,
probably due to its often very intermittent use. The case
reported to the registry was a woman who was paraoc-
cupationally exposed to asbestos. A few years ago one
of us (GH) saw a woman who, for 4 years, had taken
one to three pills a day for her chronic headache. First,
after specific questioning, she admitted this abuse,
and both her headache and the symptoms from her

pleuro-pulmonary reaction disappeared when she was
persuaded to stop this “treatment”. She denied all as-
bestos exposure, but pleural lavage showed asbestos
bodies highly suggestive of significant exposure to as-
bestos (50). This case was never reported to the regis-
try. It illustrates the difficulties in ascertaining asbestos
exposure in some cases, and how sometimes even the
drug exposure is not self-evident.

The mechanisms of the pleural and pulmonary le-
sions caused by ergotamine or asbestos are unknown.
The ergotamine side effects have many systemic fea-
tures: fatigue, anemia, activated inflammatory parame-
ters such as a high erythrocyte sedimentation rate,
weight loss, and the like (1). Thus some kind of immune
response has been triggered by the drug. In the experi-
mental setting, bromocriptine has been shown to have
immuno-modulating effects, mainly immunosuppressive
(51, 52). Bromocriptine can also be used for treating
rheumatic and autoimmune diseases (53).

Asbestos-related pleural lesions are of two kinds:
pleural plaques, which are slowly growing localized
thickenings of the parietal pleura, causing no systemic
effects, and diffuse pleural fibrosis, which involves the
underlying lung parenchyma, can be associated with
pleural effusion, and has a more sudden appearance
(54). However, systemic effects such as anemia, fatigue,
and weight loss, are not seen.

Autoimmune diseases can be defined as “a clinical
syndrome caused by the activation of T cells or B cells,
or both, in the absence of an ongoing infection or other
discernible cause” (55). In a genetically predisposed
person, some trigger is usually required for such a dis-
ease. We suggest that the combination of asbestos and
ergot drugs can cause a systemic reaction, similar to an
autoimmune disease, which, however, is self-limiting
once the ergotamines are stopped but, as a rule, leaves
fibrotic scarring causing a restrictive lung disease. If
treatment continues, the disease can probably be fatal.
In the Swedish registry, at least two patients continued
with the drug until death, and the intense general inflam-
matory reaction clearly at least contributed to the out-
come.

An interesting parallel to the cases described is fes-
cue toxicosis among cattle. Steers grazing on entophyte-
infected tall fescue have chronic intoxication from many
different ergot alkaloids causing, among other things,
decreased weight gain, rough hair coats, and pyrexia. If
challenged with intravenous lipopolysaccharide, they
show an increased response with higher levels of TNF-
alpha (tumor necrosis factor-alpha), cortisol, and IGF-
1 (insulinlike growth factor-1) (56).

It is of certain interest that the first side effects de-
scribed from methysergide therapy was retroperitoneal
fibrosis (46) and that this rare disease has also been
suggested to occur after asbestos exposure (57–59).
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A recently published study definitely confirmed this as-
sociation (60). Fortunately, this is a very rare disease,
but it seems likely that, even in these cases, asbestos and
ergotamines may be co-factors.

In summary, we believe that enough evidence ex-
ists to postulate a combined effect of earlier asbestos
exposure and the intake of ergot drugs as a cause of
pleuropulmonary lesions. We suggest that, before an
ergotamine is prescribed for a patient, an occupational
history, particularly regarding exposure to asbestos,
should be taken, and a chest roentgenogram and a pul-
monary function test, including total lung volume,
should also be performed. Asbestos-exposed patients,
especially if they have pleural plaques, should be fol-
lowed carefully, and, if any signs of pleurisy or restric-
tive lung disease develop, the drug should be discontin-
ued. We also believe that a high erythrocyte sedimenta-
tion rate is an early warning sign. The diagnosis is im-
portant, because, if treatment with the drug continues,
severe restrictive disease, anemia, fatigue, and the like
can develop, and the disease can be fatal.
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