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Antituberculous Drugs
and the Liver
The clinician is faced with a difficult problem of management
when a patient receiving drugs develops signs of hepatic
damage. He cannot always be certain that the reaction is due
to the therapeutic agent rather than to a coincidental viral
hepatitis or some other unrelated cause, but he is reluctant to
continue treatment with the risk of precipitating severe hepatic
necrosis. Probably the commonest clinical situation in which
this arises is in patients being treated with antituberculous
drugs, for many of these compounds (with the notable
exceptionl of streptomycin) appear to be prone to produce
liver damage. The broad spectrum of hepatic dysfunction
ranges from slight rises of serum aspartate aminotransferase
(SGOT) in otherwise asymptomatic patients to severe
hepatocellular necrosis. An asymptomatic rise in the SGOT
has been shown to occur in 10-20% of patients given chemo-
prophylaxis with isoniazid.2 3 In contrast, clinically overt
hepatitis with jaundice is much less common in patients
taking this drug, with an estimated incidence4 of about 0*1%.
Fatal cases are even rarer, though they tend to be remembered
more.

Hypersensitivity reactions to para-aminosalicylic acid (PAS)
causing fever, rashes, and lymphadenopathy occur in up to
5% of patients on the drug,5 and in 40% of these cases the
SGOT becomes raised.6 If the drug is not withdrawn at an
early stage in the reaction a florid hepatitis may occur, which
has a reported5 mortality of 21%. However, isoniazid and
PAS are commonly used together in the treatment of tuber-
culosis, and it is often difficult to decide which, if either, of
the two drugs is to blame. Similarly, pyrizinamide and
ethionamide are almost invariably used in combination with
other antituberculous agents, which makes the 5-10% inci-
dence7 of overt and subclinical hepatitis reported for both of
these drugs very difficult to interpret. Similar problems exist
in the interpretation of the 20% reported incidence of
asymptomatic raised SGOT levels8 and 8% incidence of
jaundice9 in patients receiving rifampicin, since this drug is
very frequently given with isoniazid.

Certain clinical features may help to distinguish hepatic
damage due to antituberculous drugs from a viral hepatitis,
and these have been highlighted in a recent study by Rossouw
and Saunders.'0 In a retrospective analysis of 7492 patients
they found that 35 developed hepatitis which could reasonably
be attributed to antituberculous drugs. PAS was implicated
in 16 cases, PAS or isoniazid in a further 12, isoniazid alone
in three, and ethionamide in one. In four other cases multiple
drugs were thought to be implicated. The overall mortality
was 17%, to which all drugs contributed equally with the
exception of PAS, where no deaths occurred. All reactions
became apparent within the first three months of starting

treatment-in agreement with other reports-though there
are a few well-documented cases in which hepatic damage
occurred at four and five months.1' Most cases, and especially
those associated with PAS, were preceded by prodromal
symptoms with gastrointestinal disturbances and features
suggestive of a generalized hypersensitivity reaction, such as
rashes and arthralgia. Lymphadenopathy occurred in 40% of
cases attributed to PAS, and in many cases eosinophilia and
atypical mononuclear cells were common haematological
findings. These, together with other allergic manifestations,
helped to differentiate the illness from viral hepatitis in nearly
90% of cases. In contrast, such allergic manifestations have
been less commonly associated with hepatitis ascribed to
ethionamide,'2 pyrizinamide,7 and rifampicin,9 and the
clinical features of cases occurring with isoniazid have often
been indistinguishable from those of viral hepatitis.'1 13 14
Histological appearances on liver biopsy can never provide
conclusive proof of a drug-induced lesion, but features such
as eosinophilic infiltration, granulomata, and fat deposition (if
the patient is not a heavy drinker) are all suspicious pointers.'5

Certain combinations of antituberculous drugs may be
especially likely to lead to hepatic necrosis. In Rossouw and
Saunders's paper'0 hepatitis was generally more severe in
patients receiving PAS and isoniazid than in those on PAS
alone. In another study'6 disturbed hepatic function occurred
in 35% of patients taking rifampicin and isoniazid-an inci-
dence more than three times higher than in those on rifampicin
and ethambutol.
One way of pinpointing the cause of hepatic damage is by

way of a diagnostic challenge.'0 Patients should be observed
closely from the start of therapy and all drugs stopped imme-
diately should symptoms suggestive of hypersensitivity or
hepatic damage occur. After the reaction has settled a small
single test dose of one of the agents may be given and liver
function tests monitored over the ensuing week. If no abnor-
malities are observed a full therapeutic dose of the drug is then
given for a further week with continued monitoring of liver
function tests. The procedure is then repeated in turn for each
of the antituberculous agents under suspicion, since sensitiza-
tion may occur to more than one drug.4 Once the offending
agent has been identified desensitization may be attempted
with multiple small doses of the drug.4 5

If the patient's tuberculosis is so severe that a break in
therapy is considered unjustified on no account should the
same drugs be continued, for the risk of precipitating fatal
hepatic necrosis is high, and corticosteroids provide little pro-
tection.'7 In this situation the use of drugs such as ethambutol,
cycloserine, and capreomycin, which have little propensity to
cause hepatic damage,7 18 may be considered. Cross-sensitivity
may occur between drugs which are chemically related, as are
isoniazid, pyrizinamide and ethionamide,'9 20 and all these
agents should be avoided if a reaction occurs to one of them.

Routine monitoring of SGOT levels in the early months of
antituberculous therapy has been advocated to provide early
warning of adverse reactions, and there is evidence that by
such screening the development of severe hepatic damage
from pyrizinamide may be prevented.2' However, this is
difficult to carry out on a large scale, and even if performed at
weekly intervals may not provide adequate warning of a
rapidly developing hepatitis. The situation is further compli-
cated by the fact that mild rises in SGOT in asymptomatic
patients taking isoniazid2 3 and rifampicin22 may be self-
limiting, which poses the problem of whether these drugs
should be stopped in patients showing such abnormalities. In
such monitoring schedules, blood samples should be taken
before the morning dose when drug levels are lowest because
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PAS23 and possibly also isoniazid24 can interfere with the
estimation of SGOT to produce spuriously high values.
Some means of predicting a patient's hypersensitivity to

antituberculous drugs is urgently needed. Unfortunately, in
vitro tests such as the lymphocyte transformation test, in
which the patient's lymphocytes are exposed to the drug under
suspicion, have yielded conflicting results for antituberculous
agents.25-28
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Adult Respiratory-Distress
Syndrome
The adult respiratory-distress syndrome can be defined as
noncardiogenic pulmonary oedema occurring in patients with
previously normal lungs. The conventional teaching is that
pulmonary oedema occurs as a result of an imbalance of the
normal hydrodynamic forces across the alveolar capillary
membrane. This most often occurs as a consequence of left
ventricular failure or left atrial hypertension leading to an
increase in pulmonary venous pressure.' However, it is now
clear that pulmonary oedema can occur when the pulmonary
venous pressure is not raised and where the lungs were pre-
viously normal. In most such patients there is damage to the
alveolar-capillary membrane and increased pulmonary capil-
lary endothelial permeability; there is invariably tissue
hypoxia, hypotension, and respiratory or metabolic acidosis;
and in some instances there are additional, more complex

aetiological factors such as disseminated intravascular coagula-
tion.5

Clinically the patient with the adult respiratory-distress
syndrome is shocked, acutely dyspnoeic, and cyanosed and has
diffuse alveolar exudates on the chest radiograph. Arterial
blood gas analysis shows severe hypoxaemia (Pao2 below
6-63 kPa) when breathing room air, a markedly widened
alveolar-arterial oxygen gradient on supplemental oxygen, and
sometimes hypercapnia.6 Conditions in which the syndrome
occurs include blast injury to the lung, severe hypoxaemia
after burns or extensive injury, septicaemia, endotoxaemia,
renal failure, cerebral trauma, fat embolism, exposure to high
altitudes, aspiration and viral pneumonias, drug overdose
particularly with heroin and the barbiturates, and after cardio-
pulmonary bypass: and this list is not exhaustive.2-5
Whatever the precipitating cause of the condition, these

patients are gravely ill and when admitted to hospital are
usually soon transferred to an intensive care unit. Treatment
should be directed towards improvement in oxygenation,
artificial ventilation given where indicated, correction by suit-
able intravenous therapy of the acid-base disturbance and
treatment ofinfection (when present) by appropriate antibiotics.
However, the pathophysiological consequences of the adult
respiratory-distress syndrome may lead to myocardial dys-
function and left ventricular failure, which must be recognized
and treated, because when it is treated promptly the prognosis
is improved. But how is the presence of left ventricular failure
in the adult respiratory-distress syndrome recognized ?
Unger et al.6 have recently claimed that physical examination
is unreliable; they found that tachycardia, raised jugular
venous pressure, cardiomegaly, hepatomegaly, and adventitious
sounds in the lungs were equally common in patients with
adult respiratory distress syndrome with or without left
ventricular failure. Nor was the electrocardiograph helpful.
Only the presence of peripheral oedema and a left ventricular
third heart sound were slightly more common in those with
left ventricular failure than in those without, but these
signs of themselves were not diagnostic.
Ofthe tests done by Unger et al. the most useful in detecting

left ventricular failure was measurement of the pulmonary
wedge pressure. This we know is a good indicator of left
ventricular end-diastolic pressure and thus of left ventricular
failure.7 Of their 14 patients, 10 had a pulmonary wedge
pressure below 12 mm Hg (mean 5 mm Hg, range 2-0-9-5
mm Hg) and were therefore considered not to have left
ventricular failure, whereas 4 patients had pressures above
12 mm Hg (mean 20 mm Hg, range 15-23 mm Hg) and were
considered to have left ventricular failure. In three of the
four patients in the failure group a decrease in pulmonary
wedge pressure was noted after fluid and salt restriction,
diuretics, dialysis, or digitalis. All three had at the same time
clinical improvement, a decrease in infiltrates on the chest
film, and an increase in arterial oxygen tension. Three of these
four patients survived, whereas of the 10 patients with the
adult respiratory-distress syndrome without left ventricular
failure only six survived. The four who died had necropsies;
and two had normal hearts, one had evidence of an old healed
myocardial infarct, and one had extensive acute broncho-
pneumonia and an agonal myocardial infarct (his pulmonary
wedge pressure rose to abnormal levels terminally). Of the
four with a raised pulmonary wedge pressure, the one who
died had severe pneumonia and extensive, widespread fibrosis
of the myocardium.
There are important lessons to be learnt from this experi-

ence, though the number of patients studied is small. Right
heart catheterization is a simple, safe bedside procedure and
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