
Spontaneous improvement in hepatopulmonary syndrome

ive to ventilation, and by impairment of diffu-
sion of oxygen to the central rapid stream
through grossly dilated microvessels. The
relative importance of these three mechanisms
appears to vary widely between patients, and
the studies reported here do not allow us to
distinguish between them in this case.
During the period of study treatment with

prednisolone (20 mg every other day) and
azathioprine (150mg daily) was unchanged.
We cannot correlate the improvement with
beta-blockade since there was no response to
the initial two weeks of treatment and subse-
quent improvement was maintained and
enhanced over a period of six months with no
propranolol (fig 2). It is possible that a period
of beta-blockade might permanently switch off
or diminish the secretion of some undefined
vasodilator, but this is so speculative that we
prefer the hypothesis that the improvement
was unrelated to treatment. If so, one must
treat with caution reports of improvement fol-
lowing drug treatment in individual patients.6
The improvement in lung function was not
matched by any correlated change in liver
function. No biopsy was performed during the
study period.
Although a fall in Sao2 during exercise

would be predicted in patients with low resist-
ance pathways through the lungs, we know of
no other systematic study of this point in

patients with the hepatopulmonary syndrome.
In particular, although it is well known that in
the hepatopulmonary syndrome administra-
tion of pure oxygen will raise Sao2 to 100% at
rest, we think this is the first demonstration of
the same effect in moderate exercise. Serial
exercise studies with non-invasive measure-
ment of Sao2 proved to be an effective method
of assessing this patient, and we recommend
them providing they are supervised by appro-
priate staff and terminated if necessary at pre-
viously determined tolerance levels.

The authors thank Dr J D Maxwell for referring the patient for
assessment.
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Abstract
A patient with bronchial asthma who
developed a late asthmatic response to
inhalation challenge with glacial acetic
acid is presented. This is believed to be
the first description of a reaction to this
allergen in an asthmatic patient.

(Thorax 1994;49:727-728)

Exposure to glacial acetic acid has so far been
reported to induce either reactive airway dis-
ease, as described following accidental expos-
ure, or interstitial pneumonitis. We report a
patient with suspected asthma to glacial acetic
acid who developed a late reaction to inhala-
tion challenge with glacial acetic acid carried
out in a special environmental chamber.

Case report
The patient was a 58 year old man who had
developed asthma over the previous two years.
He reported having asthma during childhood,
but had been symptom-free from the age of 11
to 56 years. Over the previous two years,
however, he had been exposed to glacial acetic
acid in the canning factory where he worked.
Glacial acetic acid was used in the pickling of
cucumbers and the fumes were released into
the surrounding air. Exposure to glacial acetic
acid fumes occurred during the 10 minute
process of heating the mixture when the
patient stood in the vicinity unmasked. A few
months after the initial exposure he began
having asthmatic attacks which were relieved
with salbutamol. Symptoms occurred initially
only on working days, but soon became more
frequent, occurring also over weekends and on
holidays. As the symptoms worsened he was
given daily treatment with high dose becla-
methasone dipropionate (800 pg/day), supple-
mented with salbutamol as required.
Exposure to a small amount of glacial acetic

acid was on a daily basis, and occasionally to
increased amounts, with subsequent worsen-
ing of symptoms. Shortness of breath occurred
a few hours after exposure to glacial acetic acid
and continued also at home. Occasional expos-
ure to cigarette smoke, cold air, or other irri-
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tants did not exacerbate symptoms. He denied
smoking or exposure to other known airway
irritants or sensitisers. Skin testing to multiple
environmental allergens (prick test, allergens
from Hollister Stier) did not show immediate
skin sensitivity. Baseline pulmonary function
tests included determination of spirometric
parameters (Fukuda Spiroanalyzer) and lung
volume using a body plethysmograph (Jaeger
Master Lab) with the following results,
expressed as a percentage of the predicted
values: slow vital capacity (VC) = 78%; thor-
acic gas volume (TGV) = 172%; total lung
capacity (TLC)= 130%; forced expiratory
volume in one second (FEV,) = 56%; FEVy/
VC% = 54%. Inhalation of salbutamol
resulted in the following improvements,
presented as a percentage from the initial
baseline values: TGV=36%, FVC= 27%,
FEV, =30%. Inhalation challenge to glacial
acetic acid was performed in an environmental
unit with clean air, obtained by using Heppa
and charcoal filters and kept below cm H20
positive pressure to prevent exposure to other
outdoor irritants. Three different inhalation
challenges were used with the Morgan dosi-
meter using the method of Chai et al.' The
airway response to methacholine showed a
PC20 of 0O01 mg, consistent with active
bronchial asthma. On two separate days the
patient was exposed to a small amount of
glacial acetic acid for 10 minutes, after which
spirometric parameters were measured every
half hour. In both instances there was a de-
crease in FEV, (expressed as percentage fall
from baseline value) with less than a 5% fall in
VC: exposure 1, 30% decrease at two hours;
exposure 2, 34% decrease at 2-5 hours. Salbu-
tamol inhalation successfully reversed the fall.
Pulmonary function tests performed for four
hours on another day did not show any signi-
ficant change, as seen following glacial acetic
acid ('< 10% change in FEVI).

Discussion
Glacial acetic acid has been reported to be
associated with reversible airway obstruction
following exposure to large amounts.' Inhala-
tion challenge was not performed in any of
these patients. We report the first asthmatic
patient where inhalation challenge with glacial
acetic acid induced a late asthmatic response.
The patient denied asthmatic symptoms fol-
lowing non-specific irritants such as smoke,
cold air, or others. One can therefore assume
that glacial acetic acid does not induce asthma,
and that our patient had preexisting asympto-
matic airway hyperreactivity since he had suf-
fered from childhood asthma. Exposure to
glacial acetic acid may have induced a late
airway response leading to chronic inflamma-
tion and severe bronchial asthma. As a result of
the late response glacial acetic acid can be
considered as a sensitiser and not an irritant.

Late asthmatic response to inhaled allergen
is considered to be the main mechanism for the
development of bronchial asthma, both in
atopic patients and in occupational exposure.4
Our patient could not recall exposure to large
amounts of glacial acetic acid, such as is seen
with a spill. It seems, therefore, that he was not
suffering from a reactive airway syndrome but
rather from occupational asthma. Our report
will add to the accumulating knowledge on
occupational triggers of airway disease.
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