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Relation of pulmonary lymphangio-
leiomyomatosis to use of the oral contraceptive
pill and fertility in the UK: a national case

control study

I Wahedna, S Cooper, J Williams, I C Paterson, J R Britton, A E Tattersfield

Abstract
Background - Pulmonary lymphangio-
leiomyomatosis is a rare progressive
disease ofunknown aetiology affecting pre-
menopausal women. Since the oral con-
traceptive pill has been implicated in its
pathogenesis, a case control studywas car-
ried out to determine whether women with
the disease were more likely to have taken
the oral contraceptive pill, and whether
the disease was associated with other con-
ditions related to sex hormones including
pregnancy, parity, and fibroids.
Methods - All chest physicians in the UK
were asked for details of all live patients
with pulmonary lymphangioleiomyomat-
osis; the patient's family doctor was
then asked for four age and sex matched
control subjects from their patient re-
gister. Details of lifetime use of the oral
contraceptive pill, pregnancy, parity, his-
tory of fibroids, and smoking were ob-
tained from cases and controls. Relative
odds of exposure to potential risk factors
were estimated by conditional logistic re-
gression.
Results - Medical details were obtained
from all 23 cases of lymphangioleiomyo-
matosis identified; questionnaires were
completed by 21 cases (one by proxy) and
by 46 matched controls ofmean (SD) age
43 (10) and 44 (11) years, respectively. The
patients had a mean age of 34 (9) years at
onset of symptoms and a median (range)
time of 2 (0-29) years from onset ofsymp-
toms to diagnosis. Compared with control
subjects, cases did not differ in the use of
the oral contraceptive pill (odds ratio (OR)
0 39, 95% CI 0 09 to 1.68), diagnosis of
fibroids (OR 3-12; 95% CI 0 52 to 18.7),
age of menarche, menstrual history, or
lifetime smoking. They were, however,
less likely to have been pregnant (OR 0 14,
95% CI 0-03 to 0-71) or to have had children
(OR 0*13, 95% CI 0 03 to 0.67). More preg-
nancies had ended in spontaneous abor-
tion (28% v 8%) but the proportion of
women undergoing spontaneous abortion
was similar in cases and controls (OR 2-13,
95% CI 0-47 to 9-3).
Conclusions - This study does not support
the hypothesis that use of the oral con-
traceptive pill is causally associated with
the development of pulmonary lymph-
angioleiomyomatosis. Sex hormones may

be involved, however, since patients were
less likely to have been pregnant or to have
had children, and tended to have had more
spontaneous abortions and an increased
incidence of fibroids.

(Thorax 1994;49:910-914)

Pulmonary lymphangioleiomyomatosis is a rare
disease which affects premenopausal women.
It is characterised pathologically by extensive
peribronchial, perivascular, and perilymphatic
smooth muscle proliferation which results in
airways obstruction, alveolar disruption, and
the development ofcysts in the lungs. 2 Patients
present with dyspnoea, recurrent pneumo-
thoraces, haemoptysis, and chylous pleural
effusions. The disease usually progresses to
cause death from respiratory failure.
The aetiology of pulmonary lymph-

angioleiomyomatosis is unknown, but sex hor-
mones have been assumed to be important
since the disease develops exclusively in women
and almost invariably women of reproductive
age.'3"6 Treatment has usually invoved anti-
oestrogen measures in the form of oophor-
ectomy347 or treatment with tamoxifen, 8-'0
medroxyprogesterone,8 '- and luteinising
hormone releasing hormone analogues. 14 None
of these treatments has been assessed in a
controlled trial and their value is uncertain. 5
Reports of the disease occurring in women
on the oral contraceptive pill2 16 -18 and of
exacerbations of the disease during pregnancy8
have added to the suspicion that sex hormones
are involved. We have therefore conducted a
case control study to determine whether pul-
monary lymphangioleiomyomatosis is asso-
ciated with the use of the oral contraceptive
pill or other conditions associated with sex
hormones such as pregnancy, parity, and
fibroids.

Methods
CASES AND CONTROLS
Chest physicians in the UK on the British
Thoracic Society register were sent an ex-
planation of the study and asked for details of
all known live patients with pulmonary lymph-
angioleiomyomatosis. The physicians were
asked to forward to such patients a written
request asking them to participate in the study,
plus a questionnaire and consent form which

Division of
Respiratory Medicine,
City Hospital,
Nottingham NG5 IPB,
UK
I Wahedna
S Cooper
J Williams
J R Britton
A E Tattersfield

County Hospital,
Sewell Road,
Lincoln LN2 5QY,
UK
I C Paterson

Reprint requests to:
Professor A E Tattersfield.
Received 4 January 1994
Returned to authors
5 April 1994
Revised version received
20 May 1994
Accepted for publication
27 May 1994

910

 on M
ay 22, 2023 by guest. P

rotected by copyright.
http://thorax.bm

j.com
/

T
horax: first published as 10.1136/thx.49.9.910 on 1 S

eptem
ber 1994. D

ow
nloaded from

 

http://thorax.bmj.com/


Relation ofpulmonary lymphangioleiomyomatosis to use of the oral contraceptive pill and fertility in the UK

asked the patient to allow us to approach their
family doctor to obtain further information
about their treatment.
The family doctor was then sent an ex-

planation of the study and asked to provide
details of the patient's previous drug treatment
and to identify four control women from their
age/sex register who were within five years in
age to the case. Each control subject identified
by the family doctor was then sent the same
questionnaire and consent form as the cases.
Letters to the cases, family doctor, and control
subjects were followed up with a telephone
reminder when necessary.
The study was approved by the Nottingham

City Hospital ethics committee.

QUESTIONNAIRES
The questionnaire sent to consultants asked
for details of the date of diagnosis, method
used to reach the diagnosis, and treatment the
patient had received after the diagnosis. The
general practitioner's questionnaire asked for
details about medical and surgical treatment
history before and after the diagnosis was made.
The questionnaire sent to patients and control
subjects asked about children, pregnancies,
menstruation, smoking history, use of the oral
contraceptive pill, hormone therapy, history of
fibroids, oophorectomy, and hysterectomy.

DATA ANALYSIS
Odds ratios and their 95% confidence intervals
were determined for lifetime use of the oral
contraceptive pill, children, parity, smoking,
uterine fibroids, and the proportion of women
who had been pregnant and had had a spon-
taneous abortion in relation to disease status
using conditional logistic regression ofmatched
data in the programme EGRET (SERC, Se-
attle, USA). The proportion of pregnancies
that ended in spontaneous abortion were com-
pared by the x2 test, and the pregnancy rate
before the development of symptoms was com-
pared in cases and controls by a Normal ap-
proximation for comparison of two Poisson
rates.

Results
Of the 400 consultant chest physicians
approached 358 (89 5%) responded to our
inquiry and 23 patients with pulmonary lymph-
angioleiomyomatosis were identified. Medical
details were obtained from the consultants for
all 23 patients. One patient did not wish to
take part in the study and consultants asked
us not to contact a further two although the
consultant provided details for one. The family
doctors sent details on 62 matched control
subjects with at least one control subject for
each patient. One control subject did not wish
to take part in the study and a further 15
did not respond despite reminder letters. Thus
details were obtained on 21 patients and 46
matched control subjects.

PATIENT DETAILS
The diagnosis had been made by open lung
biopsy in 18 of the 23 patients and by trans-
bronchial biopsy in three. In two patients the
diagnosis was based on compatible features on
a chest radiograph and computed tomographic
scan.
The mean (SD) age at the onset ofsymptoms

was 34 (9) years and the median (range) time
from onset of symptoms to time of diagnosis
was 2 (0-29) years. The age distribution of
patients is illustrated in the figure. One patient
had cutaneous and neurological features of
tuberous sclerosis. The median interval since
the onset of symptoms was six years, with eight
patients having survived for more than 10 years
since the onset of symptoms.

Pregnancy
Eleven of the 21 patients had been pregnant
(table 1). Of the 32 pregnancies nine ended in
spontaneous abortion, including five from one
patient. Seven of these nine pregnancies oc-
curred before the onset of chest symptoms.
Three pregnancies ended with an induced abor-
tion and are assumed to have been normal for
the analysis. Of the normal pregnancies six
women had all their pregnancies (17 in total)
before the onset ofchest symptoms, two women
had all their five pregnancies after the onset of
chest symptoms, and three women had some
pregnancies before and some after the onset of
symptoms of the disease (five before and five
after). Ten patients had never been pregnant
of whom one was advised against pregnancy
after the disease was diagnosed, three failed to
become pregnant despite attempts to do so,
two did not specify reasons, and four chose not
to become pregnant.

Treatment of lymiphangioleionmyomatosis
At the time of the questionnaire eight patients
were taking no treatment, 12 were receiving
medroxyprogesterone (one with prednisolone,
four with tamoxifen), and one was taking

U Age at onset of symptoms
6 Age at time of study

5

C
QD'z02.iI

15-20 26-30 36-40 46-50 56-60
21-25 31-35 41-45 51-55 61-65

Age in five year groups
Distribution of age of patients and age at the onset of chest
symptoms in patients with pulmonary
lymphangioleionZyonZatosis.

911

 on M
ay 22, 2023 by guest. P

rotected by copyright.
http://thorax.bm

j.com
/

T
horax: first published as 10.1136/thx.49.9.910 on 1 S

eptem
ber 1994. D

ow
nloaded from

 

http://thorax.bmj.com/


Wahedna, Cooper, Williams, Paterson, Britton, Tattersfield

Table 1 Details of menarche, menstruation, pregnancies, and spontaneous abortions in
patients with lymphangioleiomyomatosis and control subjects

Cases Controls p value

No. of subjects 21 46
Age at onset of menarche (years)
Mean 13 13
Range 11-16 10-16

No. (%) of patients currently menstruating 10 of 21 27 of 46 NS
(48%) (59%)

Duration of bleeding (days)
Mean 4.4 4.7
Range 3-7 3-6

Description of menstrual blood loss
Heavy 4 3
Normal 6 19
Light 0 4

No. of subjects becoming pregnant 11 41
No. of pregnancies (spontaneous abortions)

Total 32 (9)* 126 (10) <0 01
Before symptoms 22 (7) 103 (8)t <0 01
After symptoms 10 (2) 23 (2) <0 01

No. of patients having one or more spontaneous 4 8 NS
abortion

* Figures in parentheses refer to number of spontaneous abortions.
t Number of pregnancies (abortions) in controls below the age at which their matched case
noticed symptoms.

tamoxifen alone. One patient had had bilateral
oophorectomy for pulmonary lymphangio-
leiomyomatosis and one had had a hys-
terectomy and bilateral oophorectomy for an
ovarian mass which showed features of lymph-
angioleiomyomatosis on histological ex-
amination. The two patients with the longest
disease duration (31 and 16 years) had both
had a hysterectomy and oophorectomy 10 years
previously; at the time of the study one was on
medroxyprogesterone and tamoxifen and the
other was on no treatment. Two patients had
had a heart-lung transplant.

COMPARISON OF CASES AND CONTROLS (tables
1 and 2)
The mean (SD) ages of the patients and control
subjects were closely matched (43 (10) years
and 44 (11) years). There was no difference in
age of menarche or menstrual history between
the two groups and the mean (SD) age at first
pregnancy was similar (24 (4 7) and 24 (4 3)
years).

Patients were less likely to have ever taken the
oral contraceptive pill (13 of 21) than control
subjects (32 of 44 subjects) although this was
not statistically significant (odds ratio 0 39,
95% CI 0 09 to 168; p=02). Patients were
significantly less likely to have been pregnant
(11 of 21 patients) than control subjects (41
of 46 subjects) giving an odds ratio of 0-14
(95% CI 0 03 to 0-71; p<0-01) and the total
number of pregnancies per woman was less
(1-52 v 2-74; p<001). The number of preg-
nancies per case and control that occurred

Table 2 Matched odds ratio with 95% confidence intervals (95% CI) and p values for
suspected risk factors in patients with pulmonary lymphangioleiomyomatosis compared
with control subjects

Factor Odds ratio 95% CI p value

Use of the oral contraceptive pill 0 39 0 09 to 1-68 NS
Children 0-13 0-03 to 0-67 <0-01
Parity 0-14 0 03 to 0-71 <0-01
Smoking (past and present) 0-58 0.20 to 1-71 NS
Known fibroids 3-12 0-52 to 18 7 NS
Spontaneous abortion amongst women 2-13 0 47 to 9 3 NS
who had been pregnant

below the age at which the case first noticed
symptoms (1-01 v 2-24) was also significantly
different (p<0-0 1). Cases were also significantly
less likely to have had children (10 of 21 pa-
tients) than control subjects (41 of46 subjects),
giving an odds ratio of 0-13 (95% CI 0 03 to
0 97; p<0-01). Amongst the cases nine of 32
pregnancies ended in spontaneous abortion
compared with 10 of 126 pregnancies in the
control subjects (x2=9 13; p<001), although
the proportion of cases and controls who had
been pregnant and had had a spontaneous
abortion did not differ significantly (four of 11
v eight of 41; odds ratio 2 13, 95% CI 0G4 to
9 3).
More cases (five of 21) had had uterine

fibroids than control subjects (four of 46) al-
though this was not statistically significant
(odds ratio 3-12, 95% CI 0-52 to 18&7; p=
0 2). There was no difference in the number
of cigarette smokers between patients (eight of
21) and control subjects (22 of 46), (odds ratio
0-58; 95% CI 0-20 to 1-71; p=03).

Discussion
This study compares patients with lymphangio-
leiomyomatosis with age-matched control sub-
jects to try to determine whether the disease is
associated with the use of the oral contraceptive
pill or other factors related to sex hormones.

Because pulmonary lymphangioleiomyo-
matosis is rare it is difficult to obtain hard data
on risk factors or to determine the effectiveness
oftreatment. In the largest retrospective clinical
review of 32 cases of pulmonary lymph-
angioleiomyomatosis from a tertiary referral
centre the authors found it difficult to draw
firm conclusions on the relation of the disease
to pregnancy and use of the contraceptive pill
or the effectiveness of treatment because of the
variable nature ofthe disease and because many
patients had had more than one form of treat-
ment.'9 Our study is the first controlled study
to try to determine risk factors in patients with
pulmonary lymphangioleiomyomatosis. The
response rate from chest physicians was high,
so our 21 patients probably include most of
the cases available in the UK. Nevertheless,
the number of subjects even at a national level
is small, so our findings are relatively sus-
ceptible to a type I error. Our patients are likely
to be more representative of patients with the
disease in the general population than studies
based on tertiary referral, although the findings
will be biased towards patients who survive
longer.
Female sex hormones have been assumed to

play an important part in the pathogenesis
of pulmonary lymphangioleiomyomatosis for
several reasons. The disease develops in pre-
menopausal women and there are several re-
ports of the disease occurring in patients on
the contraceptive pill,2"1 1618 of exacerbation of
the disease during pregnancy,8 of prolonged
survival following the menopause,202' and of
an association with uterine fibroids (five of the
11 who had died in one review had fibroids').
We found no association between oral con-

traceptive pill use and the development of
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lymphangioleiomyomatosis; in fact, our ob-
servation of a low odds ratio suggests that oral
contraceptive use might even protect against
the disease. Cases did not differ from control
subjects in age of menarche or menstrual his-
tory but they were significantly less likely to
have been pregnant and to have had children.
This was also true when we looked at the
number of pregnancies per case and control
that occurred before the date at which the case
first noticed symptoms. Only one patient said
she had not had children because ofthe disease.
Spontaneous abortion occurred more often in
cases than control subjects, but this was largely
due to one patient in whom all five pregnancies
before the onset of symptoms ended in spon-
taneous abortion; if this patient is excluded
from the analysis the finding is not statistically
significant. The proportion of women having
a spontaneous abortion did not differ sig-
nificantly between cases and controls. Seven of
the nine spontaneous abortions occurred before
the development of chest symptoms. Since the
reduction in pregnancies and increase in spon-
taneous abortions was seen before patients de-
veloped symptoms, the association with
lymphangioleiomyomatosis is unlikely to be
due to symptoms of lung disease or knowledge
of the diagnosis; it could be due to an effect of
the disease on reproductive capacity or, al-
ternatively, an imbalance in oestrogen and pro-
gesterone causing problems with fertility and
predisposing to lymphangioleiomyomatosis. It
is also possible that our results are influenced
by survivor bias, patients who had been on
the oral contraceptive pill or who had been
pregnant having a worse prognosis.
A relative deficiency of progesterone is sup-

ported anecdotally by the response to treatment
with medroxyprogesterone and would fit with
our finding that oral contraceptive use was less
common amongst cases than the age matched
control subjects, albeit not statistically sig-
nificant. McCarty et al'2 first described im-
provement in a patient with pulmonary
lymphangioleiomyomatosis with a chylous
effusion following treatment with medroxy-
progesterone, and there have been subsequent
reports of benefit, mostly in patients with a
chylous effusion or chylous ascites.8' ' 7 When
reviewing their 32 patients Taylor et al'9 found
more evidence in favour of medroxy-
progesterone than anti-oestrogen measures.
None of the 16 patients undergoing an oo-
phorectomy or nine given tamoxifen had shown
benefit, whereas two of the 19 patients given
medroxyprogesterone for at least six months
had improved and six had remained stable
for an average of 32 months. The two who
improved deteriorated when the dose was re-
duced. Some studies have found abnormal ex-
pression of oestrogen and progesterone
receptors on proliferating smooth muscle cells
in lymphangioleiomyomatosis'7 22 but others
have not2324 and Taylor et al'9 were unable to
find any correlation between oestrogen and
progesterone receptor status and the response
to hormone therapy when reviewing the
literature.8"2'725 How progesterone might be
effective is uncertain, but it may reduce the

responsiveness of oestrogen and progesterone
receptors in the lung. Alternatively progestins
might have a direct inhibitory effect on
myocytes in pulmonary lymphangioleiomyo-
matosis. One report suggested that pregnancy
might exacerbate the disease.8 An observational
study such as this does not allow conclusions
to be drawn on the effects of pregnancy or the
oral contraceptive pill on lymphangioleio-
myomatosis once the disease is established.

In conclusion, patients with pulmonary
lymphangioleiomyomatosis were no more likely
than individually matched control subjects to
have taken the oral contraceptive pill, and al-
though not significant, the odds ratio of 0 39
suggests that the use of the contraceptive pill
is, if anything, associated with a lower risk of
disease. There is some evidence for a role
for hormonal factors. Although there was no
difference in age of menarche, menstrual his-
tory, or the proportion of pregnant women
undergoing spontaneous abortion, patients
were significantly less likely to have been preg-
nant and to have had children, and the number
of spontaneous abortions was higher. The find-
ings argue against the use of oral contraceptives
as a risk factor, but are consistent with the
disease or hormonal factors associated with the
disease affecting parity.
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