
BRITISH MEDICAL JOURNAL VOLUME 290 *26 JANUARY 1985 269

is there the failure to respond to the stress of severe, possibly
life threatening, bronchoconstriction but in acute severe asthma
it would be expected that all possible dilator mechanisms would
be recruited. Adrenaline is the most potent endogenous
bronchodilator and yet circulating concentrations remained in
the low normal range-well below those necessary to produce
bronchodilatation in asthma."

This surprising failure to increase plasma adrenaline con-
centration might be explained by exhaustion of adrenaline
production by the adrenal gland, by an impairment of release,
or possibly by an increased clearance of adrenaline from the
circulation. Depletion of adrenaline is extremely unlikely, as
the duration of the asthmatic attack in some of these patients
was only a few hours and increased adrenaline secretion in
myocardial infarction is known to persist for over 12 hours.'0
Clearance of adrenaline from the circulation is rapid"3 and does
not appear to be increased, certainly not in patients with stable
asthma."9 Impairment of adrenaline release may be a more
likely explanation of our findings, as there is other evidence for
this in asthma. Although plasma catecholamine concentrations
in stable asthma are normal,6 there is evidence of reduced
adrenaline excretion in response to mental stress'4 and also a
blunted rise in noradrenaline and a block of the normal increase
in circulating adrenaline on treadmill exercise of asthmatic
compared with control subjects.5 16 Impaired catecholamine
release is partial, however, since more profound stimuli such as
hypoglycaemia ' or more strenuous exercise" or histamine
infusion'7 produce a normal plasma catecholamine response in
asthma. Previous ( adrenergic bronchodilator treatment is
unlikely to explain the low adrenaline concentrations, since
large oral doses of salbutamol have no effect on plasma adrenaline
values."'
When acute bronchoconstriction is induced experimentally by

isocapnic hyperventilation,"5 exercise,"5 16 propranolol,20 or
antigen bronchoprovocation2 there is a similar failure to
increase circulating adrenaline concentrations, though this
would be expected to alleviate airway narrowing.

In this study of acute severe asthma plasma noradrenaline
concentrations were increased as anticipated but, though
adrenaline secretion as a bronchodilatator mechanism would

be expected, there was a surprising failure of the plasma
adrenaline concentration to increase. This may be due to
impaired secretion of adrenaline in asthma, although the
mechanism remains uncertain.
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Serial estimation of serum angiotensin converting enzyme
activity during and after pregnancy in a woman with
sarcoidosis
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Abstract

Serum angiotensim converting enzyme activities were
estimated during pregnancy and the puerperium in a
woman with sarcoidosis and a series of normal women.
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In the patient with sarcoidosis- angiotensin converting
enzyme activitywas raised duringpregnancy, particularly
at 21 weeks' gestation, yet she remained well with no
symptoms to suggest relapse of sarcoidosis.
Serum angiotensin converting enzyme activity may

not be of value in monitoring sarcoidosis activity during
pregnancy.

Introduction

Serum angiotensin converting enzyme activity has been studied
extensively in patients with sarcoidosis and has been used both
as a diagnostic test and in assessing the activity of the disease.'
Serum activities tend to be high in acute disseminated disease
when corticosteroid treatment has been withheld.2 Sarcoidosis

 on 20 M
arch 2024 by guest. P

rotected by copyright.
http://w

w
w

.bm
j.com

/
B

r M
ed J (C

lin R
es E

d): first published as 10.1136/bm
j.290.6464.269 on 26 January 1985. D

ow
nloaded from

 

http://www.bmj.com/


270 BRMSH MEDICAL JOURNAL VOLUME 290 26 JANUARY 1985

is generally thought to improve during pregnancy but often
flares up during the puerperium. As far as we know, angiotensin
converting enzyme activities have been assessed only in normal
pregnancies and not in those complicated by sarcoidosis. We
report on a woman with sarcoidosis in whom angiotensin
converting enzyme activity was measured during and after preg-
nancy and comment on the validity of serum angiotensin con-
verting enzyme activity as a monitor of disease activity in
sarcoidosis.

Angiotensin converting enzyme activities in a series
of 52 women without sarcoidosis (controls) and one
woman with sarcoidosis (patient), before, during,
and after pregnancy

Angiotensin converting
enzyme* (nmol/min/ml)

Controls
(mean (2 SD)) Patient

Not pregnant 36 (16)
Gestation (weeks):

9-12 33 (18) 70
18-22 31 (16) 106
34-36 34 (16) 62

Post partum (week):
4-8 47 (26) 30

11 36(16) 129
16-20 36 (16) 62

Conversion: SI to traditional units-Angiotensin
convertng enzyme: 1 nmol/min/ml 0-268 gig/min/
100 ml.
*Measured spectrofluorimetrically using hippuryl-L-
histidyl-L-leucine as substrate.

Case report

A 22 year old white woman presented initially with lassitude but
no appreciable respiratory symptoms. Results of clinical examination
were normal apart from right supraclavicular lymphadenopathy, but
chest radiography and tomography showed bilateral hilar and superior
mediastinal lymphadenopathy with extensive pulmonary infiltration.
Lymph node biopsy showed non-caseating granulomas with occasional
giant cells, consistent with sarcoidosis. The Mantoux test was
negative to 10 tuberculin units.
Over the next 12 months the lymphadenopathy subsided but the

pulmonary shadowing persisted. She remained asymptomatic and
during the next year completed a normal pregnancy. Subsequently
she complained of exertional dyspnoea, and, although chest radio-
logical appearances were unchanged, her gas transfer factor fell to
52% of predicted values. She started taking prednisolone by mouth
and was maintained with a low dose for three years, relapsing on one
occasion when treatment was stopped.

She became pregnant again while taking prednisolone 5 mg daily,
and treatment was stopped at'12 weeks' gestation. The table shows
serial angiotensin converting enzyme activities during pregnancy
and the puerperium, blood having been taken with her informed
consent and sent to the department of biochemistry, Royal Northern
Hospital, London. She had no appreciable chest symptoms during
pregnancy but when followed up at 11 weeks post partum she
complained of increased dyspnoea on exertion. Although chest
radiography showed no changes, her gas transfer factor had fallen
to 50% of predicted values and the serum angiotensin converting
enzyme activity was appreciably raised at 129 nmol/min/ml (34-6
pg/min/100 ml). She refused further prednisolone treatment, and
her symptoms subsided spontaneously. The serum angiotensin
converting enzyme activity decreased to 62 nmol/min/ml (16-6
pLg/min/100 ml) within two months, and she subsequently remained
well without corticosteroid treatment.
One ofus (KE) had studied angiotensin converting enzyme activities

in normal pregnancy and post partum. The table compares results
from women without sarcoidosis with those from our patient.

Discussion

Most of the components of the renin-angiotensin-aldosterone
system are raised in pregnancy. Angiotensin converting enzyme
activity, however, is lower during the second trimester and
rises to term. At four to eight weeks post partum it is higher
than the normal non-pregnant activity; the explanation for this
is not known, but it may be a rebound phenomenon. Angiotensin
converting enzyme activities are normal by 12-16 weeks post
partum. None of a group of 52 healthy pregnant women
followed up prospectively from 28 weeks' gestation had an
activity higher than 62 nmol/min/ml (16-6 tg/min/100 ml).4
Dyspnoea is common during pregnancy, but estimations of

lung function are usually kept to a minimum. Dyspnoea due to
pregnancy is difficult to differentiate from that due to a co-
incidental disease. If serum angiotensin converting enzyme
activity'reflects disease activity in sarcoidosis it would be a
useful marker in pregnancy to assess symptoms, but physio-
logical changes occur in pregnancy that may affect blood enzyme
activities.
One possible explanation for the improvement in sarcoidosis

in pregnancy may be the increased amounts of circulating
corticosteroids, but the disease is known to remit spontaneously
in many patients, so clinical amelioration in pregnancy may be
coincidental.5 Recently the effects of steroids on serum angio-
tensin converting enzyme activity were studied in patients with
asthma, and activities were shown to fall after the administration
of prednisolone 20 mg daily for'seven days. Similarly, the lower
activities of serum angiotensin converting enzyme found in
normal pregnancy may be the result of a direct steroid effect.
In our patient serum angiotensin converting enzyme activities
were considerably raised during pregnancy, particularly at 21
weeks' gestation, yet she remained well with no symptoms to
suggest relapse of sarcoidosis. Five weeks post partum the
serum angiotensin converting enzyme activity fell to normal,
but at 11 weeks it had increased appreciably to the highest
activity recorded in our study. This coincided with symptoms
of increased exertional dyspnoea and a deterioration in her lung
function suggesting recrudescence of disease, but this resolved
spontaneously over the next eight weeks.
These results cast doubt on the validity of using serum

angiotensin converting enzyme activities to monitor the disease
activity of sarcoidosis in pregnancy. As, however, it is accepted
that no significant conclusions may be drawn from one case,
further study should be undertaken of a larger series of pregnant
patients with sarLoidosis.

We thank Dr Roger Bird, Royal Northern Hospital, London, for
performing the estimations of serum angiotensin converting enzyme
activity.
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