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reflexes, the alpha activity in the EEG slowed to 8 Hz and maintained the
frontal distribution but attenuated for short periods in response to stimula-
tion. Forty-eight hours after admission the patient was alert. The final EEG
performed three weeks later as an outpatient showed normally reactive 10 Hz
alpha activity in a posterior distribution.
The other three patients were all receiving chlormethiazole for alcohol

withdrawal states. Two had generalised seizures, and all three were treated
with thiamine and diazepam, and one with phenytoin and phenobarbitone.
Each of the three had biochemical evidence of hepatic dysfunction, and one
had mild transient hyperammonaemia. Two became comatose and one
stuporous shortly after starting high doses of chlormethiazole. The initial
EEGs of all three patients showed generalised or predominantly frontal alpha
or slow beta activity, which did not react to the usual alerting stimuli. In
the two comatose patients the activity was in the 11-12 Hz frequency range
in one (see figure) and in the 12-14 Hz range in the other. The third patient,
who also received phenytoin and phenobarbitone, showed frontally pre-
dominant 14-16 Hz beta activity. Withdrawal of the chlormethiazole was
accompanied by a return to normal consciousness with normally reactive
posterior alpha activity and beta frequencies in the EEG in each case.
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Generalised non-reactive 11-12 Hz alpha activity in EEG of comatose 54-
year-old man after chlormethiazole administration for alcohol withdrawal.

Comment

Alpha coma has usually carried a poor prognosis despite a recent
report by Grindal et a13 of nine survivors from a series of 24 cases.
Although generalised beta activity is well recognised in certain forms
of drug-induced coma,4 and has also been reported in non-comatose
patients receiving chlormethiazole for alcohol withdrawal,5 to our
knowledge alpha coma has not been described in association with
benzodiazepine or chlormethiazole intoxication.
The present cases raise several points of practical importance.

Firstly, the finding of diffuse or frontally predominant non-reactive
alpha activity in the EEG of a patient in coma does not necessarily
indicate structural brain disease but should also suggest a possible
pharmacological cause. Secondly, the observation of this type of EEG
pattern in patients with profound drug-induced coma need not imply
that secondary hypoxic brain damage has occurred. Finally, the present
cases illustrate the variability of the EEG changes produced by
chlormethiazole when used with other drugs during alcohol with-
drawal.
We conclude that when the EEG shows the dominant activity to be

in the alpha and beta range of frequencies in patients in coma due to
drug intoxication, uncomplicated by appreciable cerebral hypoxia, a
favourable outcome is to be expected.
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Atrial fibrillation complicating
Wolff-Parkinson-White syndrome
treated with amiodarone
A patient with Wolff-Parkinson-White (WPW) syndrome may be at
risk if atrial fibrillation occurs. The myocardial bridge that bypasses
the atrioventricular node transmits impulses at a very rapid rate if its
refractory period is short: the ventricular response may then be fast
enough to endanger life. Paradoxically, digitalis may shorten the
refractory period and be hazardous by increasing ventricular rate
during atrial fibrillation.' Other conventional drugs such as beta-
adrenoceptor blocking agents may also be ineffective or contraindi-
cated, and many cases have been refractory to medical treatment. We
report the first use of amiodarone in Britain, and the patient has been
successfully controlled for nearly four years.

Case report

In June 1973 a 75-year-old man presented after 10 weeks of palpitation
and breathlessness that had not responded to digoxin, 0-75 mg daily, and
frusemide. The patient looked younger than his years but was cyanosed and
severely dyspnoeic with severe congestive heart failure. His heart rate was
irregular at 180/min. There was radiological evidence of cardiomegaly and
pulmonary oedema. The electrocardiogram showed rapid atrial fibrillation
with anomalous AV conduction (WPW syndrome type B). The plasma
digoxin concentration suggested serious toxicity at 6 ng/ml.

Increased diuretic treatment, verapamil, and practolol, and reduction in
digoxin dosage all proved ineffective. Quinidine slowed the ventricular rate
and restored sinus rhythm, but after seven days a widespread erythematous
rash developed; the rhythm reverted to atrial fibrillation within 24 hours of
withdrawing the drug. Procainamide, phenytoin, and mexiletine were tried
separately and in various combinations. The patient was discharged on
mexiletine, 200 mg, and phenytoin, 100 mg, three times daily; this combina-
tion achieved the best result but with a ventricular rate still 120/min.
Two months later severe congestive heart failure recurred despite treatment

with spironolactone, 150 mg daily, and frusemide, 160 mg daily. In Novem-
ber 1973 amiodarone was obtained from the Belgian manufacturer (Labaz),
and the patient started taking 200 mg by mouth thrice daily. Within a few
days the ventricular rate fell, and sinus rhythm supervened on the 14th day
of treatment (see figure). The heart failure improved rapidly. The dose of
amiodarone was reduced progressively, and the patient has remained well,
fully active, and free from failure, receiving amiodarone, 200 mg, on alternate
days and hydrochlorothiazide and amiloride (Moduretic), one tablet daily. Reg-
ular slit-lamp examinations of the corneae have shown only trivial changes.

Comment

Amiodarone is not related to other antiarrhythmic drugs in common
use. It was introduced to treat angina, but later powerful anti-
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Top strip: electrocardiogram when patient presented for
second time. Heart rate 140/mm with WPW complexes. Middle
strip: six days after starting amiodarone. Heart rate had slowed
considerably and complexes no longer show WPW pattern.
Bottom strip: two weeks after starting amiodarone, patient in
sinus rhythm but again with aberrant conduction.
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arrhythmic properties were recognised. Its effects include bradycardia,
augmentation of coronary blood flow, and prolongation of the action
potential of atrial and ventricular muscle. In 1973 Coumel and
Bouvrain2 reported that amiodarone was highly effective in treating
various arrhythmias including those complicating the WPW syndrome.
Rosenbaum et aP3 later achieved total suppression of arrhythmias in all
of 27 cases with this condition. A wide variety of other atrial and
ventricular arrhythmias can also be controlled, even in patients with
severe congestive failure.3
The beneficial effect of amiodarone in atrial fibrillation and on

conduction in anomalous pathways is related to the prolongation of
action potential and refractory period of the myocardium. The drug
is cumulative with a slow rate of elimination.4 The onset of action is
slow and persists for weeks after dosage has ended.3 These properties
explain the continued success of amiodarone in our case when dosage
was reduced to 200 mg on alternate days. Microdeposits occur in the
corneae5 but, in the dosage used to control arrhythmias, rarely cause
symptoms: and are reversible. The drug has not yet been licensed in
Britain by the Medicines Commission.

In this case amiodarone produced a dramatic and life-saving effect,
restoring a severely incapacitated man to excellent health after the
reversion of previously refractory atrial fibrillation to sinus rhythm.

Dr Dennis Krikler suggested to us in 1973 that the electrophysiological
properties of amiodarone seemed appropriate for the management of refrac-
tory arrhythmias in WPW syndrome. Amiodarone (Labaz, Brussels) was
supplied by Dr R Smith of Reckitt and Colman.
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Diurnal variation of serum urate in
pregnancy

The degree of hyperuricaemia is widely used as a prognostic index
in pre-eclampsia.' Nevertheless, the reliability of the random blood
sample conventionally used for this has not been adequately assessed
during pregnancy, despite evidence in non-pregnant women of
considerable variation from day to day and within any given day.24
We therefore decided to examine changes in serum urate concentration
in normal pregnant women throughout a 24-hour period.

Patients, methods, and results

Fourteen normotensive inpatients were studied without restriction of diet
or activity throughout 24 hours during the third trimester of pregnancy.
One patient (case 3) was carrying twins. No patient was taking medication
known to affect the serum urate concentration. Venous blood samples were
withdrawn at 0600, 1000, 1400, 1800, and 2200 on day 1 and at 0600 the
next morning. Serum was analysed on the day of collection, or snap-frozen
in liquid nitrogen and stored at -20 C for not more than three weeks. This
procedure had been validated,' and its reliability was confirmed in our
laboratory. Duplicate samples were analysed manually by an enzymatic
method based on a commercial reagent pack (Uricaquant). The mean error
of the method was ± 1 5 ,.
The interpatient variability was much greater than the intersample

variability in any patient (see table). The overall mean and the standard
deviation within samples within patients showed that the variability among
random samples was small, but a range of up to 30 ,0 was found in some
women. No consistent pattern of variation emerged, but there were
significant differences between certain of the time points. A longer study,
however, would be needed to validate these differences.

Comment

The results suggest that pregnant women have considerable
fluctuations of serum urate during the day. Despite a tendency
towards lower concentrations during daylight hours, no single reading
would be representative for any individual. These results agree with
published data in non-pregnant women.

Furthermore, serum urate concentration does not appear to remain
stable from day to day; comparison of samples taken 24 hours apart again
shows considerable variation within individuals. In the data presented
the second of the results is lower than the first in most cases. This
unexpected pattern has not been confirmed in subsequent studies.

Intersample variability is itself of different magnitude from patient
to patient, so that it would not be reasonable to predict the accuracy
of a given result on the basis of the concentration of urate reported.
Thus a single blood sample in the individual case may not truly
represent the mean value for that patient throughout the day. This
is particularly relevant to the popular practice of screening pregnant
women for hyperuricaemia at a routine antenatal visit.
The cause of this diurnal variation remains unexplained. The

overall pattern does not suggest a relation between urate and purine
ingestion at meals. One factor may be an alteration in urate excretion,
and this is being investigated.
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Serum uirate concentrations (,imol/l) throughout 24 hours in 14 pregnant women

Case No 0600 1000 1400 1800 2200 0600 Mean SD

1 178 170 163 158 162 170 166.8 t72
2 184 180 174 158 155 162 168 8 12 1
3 351 344 353 316 320 318 333.7 17 5
4 304 310 298 281 265 265 287 2 19 7
5 193 207 199 187 175 196 192-8 4 11 0
6 343 336 347 327 320 308 330 2 14 7
7 184 169 144 137 128 132 149 0 22 5
8 235 244 210 208 211 224 222 0 15-0
9 193 184 168 174 187 186 1820t 9 2
10 242 261 253 240 227 254 246 2 12 3
11 330 323 291 277 269 288 296 3 -248
12 287 281 271 268 254 273 272-3 11.4
13 231 233 219 198 191 203 212 5 17 7
14 233 235 210 191 188 215 212.0 20.0

Mean±SD 249 1 -t-62-5 248.4 -62 5 23577 67 7 222 9 61 7 218 0 59 9 228 1 1-57.3 233-7-1 16-1
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