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Hypotensive agents, beta-
blockers, and drug-induced
lupus
Of the long list of drugs that may induce lupus erythematosus,
those used in cardiovascular medicine feature prominently.1-13
The best known are procainamide and hydralazine, whose use
is associated with the production of antinuclear antibodies and,
in fewer patients, with the development of arthralgia, pleurisy,
and other features of drug-induced lupus. More recently,
sporadic case reports have attributed drug-induced lupus to
beta-blockers. How serious are these side effects? What is
their frequency? What screening tests are- required? Do they
relate in any way to the more serious "practolol" oculomuco-
cutaneous syndrome ? What are the pathogenetic mechanisms ?
Reasonable answers to the first four questions are now possible.
As to pathogenesis, information is emerging on both genetic
and immunological aspects of the syndrome.

Despite its similarities to systemic lupus, drug-induced
lupus has several differentiating features: notably the older
mean age group, the reversibility on withdrawal of the offend-
ing drug, the rarity of renal disease, and, usually, the absence
of anti-DNA antibodies.14 15 In most cases the onset is
insidious, usually with weeks or even months of discomfort in
the joints. Provided the diagnosis is made early the syndrome is
benign and the prognosis excellent-indeed, the clinical
importance of the syndrome may well have been exaggerated.
Hydralazine, for example, is an effective and useful drug which
waned in popularity for several years, largely as a result of
fears of the lupus syndrome. Early reports described some
5-10% of patients as suffering from myalgia, arthralgia, and
fever together with positive test results for antinuclear anti-

bodies.' Nevertheless, it became apparent that toxicity was
partly dose related (earlier usage included doses of up to three
grams daily) and that other factors (acetylator state, female sex,
and possibly genetic factors) were important.

In the study by Mansilla-Tinoco et al16 the incidence of
positive antinuclear antibody test results and clinical side effects
has been reappraised in patients taking current doses (up to
200-300 mg daily). Antinuclear antibody tests were performed
with rat liver .substrate with a "screening" dilution of 1/20
(several workshops have highlighted the importance of the
methods used). The proportion ofpositive antinuclear antibody
determinations at three years reached 50% in slow acetylators
and 46% in rapid acetylators. Of 221 patients studied, seven
developed clinical features suggestive of drug-induced lupus.
In these patients as well as in further referred cases of drug-
induced lupus antinuclear antibody titres were positive at
levels of one in 256 or over. All symptoms regressed on
stopping the drug.

Thus, with hydralazine at least, positive antinuclear antibody
test results far outnumber clinical side effects. Conversely,
arthritis and other features of drug-induced lupus seem
extremely unlikely in patients with negative or weakly positive
antinuclear antibody test results. With the use of antinuclear
antibody determinations the practical problems of drug-
induced lupus on hydralazine may therefore be kept to a
minimum: a rising antinuclear antibody titre provides an
"early warning" but not necessarily a reason for withdrawing
the drug in the absence of symptoms.
The first beta-adrenoceptor-blocking agent reported as

inducing the lupus-like syndrome was practolol.6 Subsequently,
stimulation of antinuclear antibody production or lupus-like
syndromes, or both, have- been reported with acebutolol,
labetalol, pindolol, and propranolol.7-" If published case
reports and adverse reports to the Committee on Safety of
Medicines are any indication the incidence of drug-induced
lupus is extremely rare in relation to the number of prescrip-
tions for beta-blockers. Nevertheless, because the unwitting
continuation of treatment generally leads to an increase in the
severity of the disease in drug-induced lupus, the results of
prospective studies of the incidence of symptoms and of anti-
nuclear antibody conversion, now in progress in Europe,
America, and New Zealand, warrant wide publicity.
Does the drug-induced lupus syndrome bear any relation to

the practolol oculomucocutaneous syndrome ? On the accumu-
lated evidence of the past five years the answer is clearly no.
While antinuclear antibodies were originally associated with the
"practolol" syndrome, subsequent studies have shown that the
potentially fatal oculomucocutaneous syndrome is a separate
entity from the more benign and reversible drug-induced lupus
syndrome. Indeed, most patients with the fibrosing practolol
syndrome had negative test results for antinuclear antibodies.13
Despite the publicity and the intensely keen observations since,
no case of practolol-like toxicity has been convincingly
attributed to any other beta-adrenoceptor-blocking agent.

Drug-induced lupus has proved a tempting model for
studying lupus in general. Though antinuclear antibodies,
usually in high titre, are a feature of drug-induced lupus
(except in rare cases of penicillamine and captopril-induced
lupus), anti-DNA antibodies are notably absent.14 15 Recently
Fritzler and Tan'7 have identified the nuclear substrate as a
group of histones. The antibodies are non-complement fixing,
which may in part explain the low incidence of renal lesions.
Advances in nuclear immunochemistry are almost certain to
disclose differing antihistone "profiles" for various drugs.
On a more clinical note, genetic susceptibility has long been
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suspected to play a part in picking out the candidate for drug-
induced lupus.3 Of interest, therefore, was the finding by the
group at the Hammersmith Hospital that of 26 patients with
hydralazine-induced arthritis, 19 bore the HLA type DR4.18
If confirmed, this finding has considerable implications.
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Nuclear magnetic resonance
imaging and neurology
In the past decade x-ray computed tomography,' CT scanning,
has revolutionised investigative practice, has improved diagnos-
tic accuracy in neurology, and is now established as the method
of choice for imaging the brain and orbit. CT scanning is also
valuable in outlining spinal disorders.2 Nuclear magnetic
resonance scanning is a more recent development using
computed tomography, which when applied to neurology
promises to improve clinical imaging techniques and allow
the characterisation of tissue and the demonstration of
physiological features in vivo.

Nuclear magnetic resonance scanning is a development of
conventional nuclear magnetic resonance, which over the past
three decades has become a standard method in chemical

analysis. Clinical nuclear magnetic resonance imaging uses
the magnetic properties of the hydrogen atom nucleus, the
proton. The patient is placed in a magnetic field and radio-
frequency energy is applied from a coil around the head, so
exciting the protons. As the protons subsequently release the
energy absorbed, the signal produced is detected as induced
electrical currents in a receiver coil. By applying a second
magnetic field, or by time-varying the fields, a nuclear
magnetic resonance response may be induced from precise
locations within the head. The signals are collected and
processed by computer in a manner analogous to CT scanning.
Though in a state of development similar to CT scanning

several years ago, nuclear magnetic resonance scans are already
of such quality that they are directly comparable to CT
scans, and recent reports have begun to show the potential of
this new imaging process in neurological diagnosis.'2 Several
advantages are evident. There is little or no signal from the
skull, which appears black on the image, and this lack of signal
allows the surface of the adjacent brain to be seen clearly. This
feature is particularly useful when structures of the posterior
fossa3 11 and of the parapituitary region are being viewed,5 and
contrasts with CT scans, where signals from bone may cause
artefactual image streaking. White and grey matter may be
differentiated to a degree hitherto unattainable using conven-
tional imaging techniques,3 511 making it likely that nuclear
magnetic resonance will prove a substantial advance in the
investigation of cerebral and cerebellar degenerations; toxic,
metabolic, and infective encephalopathies; and meningitis. A
recent report of the use of nuclear magnetic resonance in
multiple sclerosis'2 showed its discriminative ability to be
superior to that ofCT scanning. Neoplastic and vascular lesions
have been shown,3 51 and again preliminary results suggest
that nuclear magnetic resonance will prove at least as useful as
CT scanning. Imaging ofthe spinal cord is possible." A further
potential advantage has been identified: where there is move-
ment of fluid, such as cerebrospinal fluid in ventricles or blood
in vessels, the nuclear magnetic resonance signal is reduced
and the image appears black.5 6 This effect can be modified
by altering the nuclear magnetic resonance excitation proce-
dure,6 so that measurements of blood and cerebrospinal fluid
flow may possibly be derived by varying scanning rates and
sequences.'2
The jargon of nuclear magnetic resonance scanning is

confusing to the uninitiated. Techniques of scanning and
image reconstruction include multiple sensitive point, line
scan, spin-lattice relaxation time, spin warp, spin echo,
echoplanar, saturation recovery, and projection reconstruction.
Which sequence is best suited to a particular clinical problem
remains to be evaluated. We can already select more than one
form of iniage presentation to highlight different aspects of
the patient.4 1213 This multiplicity of choice is only one aspect
of the versatility of nuclear magnetic resonance. Because the
scanning mechanism is entirely electronic, sections can easily
be obtained by the operator in any plane-coronal, sagittal, or
transverse6-with no discomfort to the patient. At present,
scanning times are around two minutes; with modifications
this will probably soon be reduced to 15-30 seconds.9
Of at least equal benefit is the seeming lack of hazard to

patients. The technique is entirely non-invasive. Radio-
frequency photons are non-ionising, so there is no exposure
to harmful ionising radiation, and there is no evidence so far
that the magnetic fields and gradients used constitute any
biological risk. Three potential sources of hazard have been
identified: static magnetic fields, changing magnetic fields,
and radiofrequency heating.'4 No permanent side effects have
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