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investigation of cot deaths. They showed pronounced focal infiltration by
lymphocytes and plasma cells, particularly around small ducts. The sub-
mucosa of the larynx, trachea, and nasopharynx was also infiltrated with
these cells, and there were scattered interstitial aggregates of lymphoid cells
in the skeletal muscle.
The cause of the acute myocarditis was established when mumps virus was

isolated from the myocardium, and an impression smear of the myocardium
tested by indirect immunofluorescence showed mumps virus antigen. On
retesting, mumps virus was again isolated from the heart. No virus was
isolated from a nasopharyngeal aspirate, the lungs, or faeces, and bacterio-
logical and biochemical investigations showed no other abnormalities.
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Case of fatal mumps myocarditis. Photomicrograph of myocardium showing
inflammatory infiltrate and swollen muscle fibres. Haematoxylin and eosin
x 200 (original magnification).

Comment

The sudden death of this baby was due to acute myocarditis caused
by mumps virus. The infiltration of the submandibular glands and
the submucosa of the upper respiratory tract with lymphocytes is
compatible with this diagnosis. Although the baby had two older
siblings, aged 2 and 4 years, there was no recorded history of illness
in these children during the preceding weeks; the source of
infection cannot therefore be established.

Although transient electrocardiographic changes are quite common
during mumps,3 clinical symptoms and signs of myocarditis are rare.
Thus only one of 716 children admitted to hospital with mumps in
Athens from 1950 to 1964 had a recognised cardiac lesion,4 and there
was only one case of myocarditis reported in a retrospective study of
2482 cases of mumps treated in infectious disease units in England
and Wales from 1958 to 1969.5 One of the three deaths in the latter
survey may have been due to acute myocarditis, but confirmatory
histological and virological studies were not reported. Other deaths
ascribed to mumps myocarditis have occurred from heart failure
several months after the acute infection.1 2

This appears to be the first report of mumps myocarditis causing
sudden death in infancy.

We thank Dr S K R Clarke for her advice and the staff of the virology
section ofthe Bristol Public Health Laboratory for their help in the virological
investigations.
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Combined mexiletine and
propranolol treatment of refractory
ventricular tachycardia
Mexiletine is a new antiarrhythmic drug used in Germany, Britain,
and Ireland since 1972.1 2 Although effective against ventricular
arrhythmias caused by ischaemic heart disease, cardiac surgery, and
digitalis toxicity, it has a relatively high incidence of adverse effects.1-4
The effective therapeutic concentration exceeds the concentration
which produces in many patients intolerable adverse effects.3
Treatment with mexiletine together with another drug to enhance
antiarrhythmic activity while minimising adverse effects has not
been reported. We present four patients with symptomatic ventricular
tachycardia which could not be controlled by mexiletine alone, in
whom a combination of mexiletine and propranolol proved effective.

Patients, methods, and results

Four patients with previous myocardial infarction had ventricular
arrhythmias. All had previously been in hospital for symptomatic ventricular
tachycardia. Three of them had had syncope during ventricular tachycardia
and the fourth had been light-headed and weak without actual syncope.
Recent myocardial infarction was excluded by an electrocardiogram (ECG)
and normal serum enzyme concentrations. Ventricular arrhythmias were
recorded and quantified by 24-hour Holter ECG recording. Holter ECG
tapes were analysed by digital computer using a method described by
Birman et al5 to provide documentation and quantification of ventricular
arrhythmias, including frequency, duration, and characteristics. All patients
had been treated with quinidine, procainamide, disopyramide, phenytoin,
and propranolol until proved to be ineffective, or until adverse effects
prevented further use. Drug failure was defined as persistent arrhythmia in
the presence of high therapeutic plasma drug concentrations. Previous
treatment had been ineffective or had produced intolerable adverse effects.
Adverse drug effects had been rash and fever (procainamide), severe diarrhoea
(quinidine), striking QT prolongation (quinidine and procainamide), urinary
retention (disopyramide), A-V block (propranolol), and severe sinus
bradycardia (propranolol). Adverse effects of propranolol alone had occurred
only- at doses greater than 480 mg/day.
Treatment with mexiletine HC1 was begun with a dose of 200 mg every

eight hours. After 48 hours plasma mexiletine concentrations were measured
at eight intervals between doses. The mexiletine dose was increased by 300
mg/day every 48 hours until there were adverse effects. The dose was then
reduced to the largest dose that did not produce adverse effects and
propranolol 240 mg/day was added. Twenty-four hour Holter ECG
recordings were made at each level of mexiletine dosing and on combined
treatment and were analysed by digital computer. Plasma mexiletine
concentrations were measured by nitrogen detection gas chromatography
to document adequate drug concentrations.

Number of ventricular premature depolarisations (VPD) per hour and episodes
of ventricular tachycardia (VT) per 24 hours in four patients during treatment
with mexiletine alone and during treatment with mexiletine plus propranolol

Mexiletine Mexiletine plus
Control alone propranolol

Case
No Age Sex VPD/1 h VT/24 h VPD/1 h VT/24 h VPD/1 h VT/24 h

1 45 M 726 41 329 29 4 0
2 55 F 1193 312 563 4 83 0
3 70 F 1632 124 1253 15 326 2
4 58 M 624 155 217 12 28 0

Mean 1044 158 591 15 110 0-5

All four patients developed adverse effects from mexiletine, without
achieving arrhythmia suppression, at doses of 900 or 1200 mg/day (plasma
concentration 9-16 pmol/l). After mexiletine was reduced to the highest dose
that failed to produce adverse effects and propranolol was added all four
patients achieved either greater than 80% suppression of ventricular
premature depolarisations or absence of ventricular tachycardia, or both
(table). Plasma mexiletine concentrations did not change significantly during
combined treatment with mexiletine and propranolol. Follow-up for 12 to
23 months (mean 17 months) has shown that maintenance treatment has
achieved excellent control of ventricular arrhythmia.

Comment

These four cases show that mexiletine and propranolol combined
may be effective in severe ventricular arrhythmias when mexiletine
alone has either failed or caused adverse effects. Our patients were

 on 24 M
ay 2023 by guest. P

rotected by copyright.
http://w

w
w

.bm
j.com

/
B

r M
ed J: first published as 10.1136/bm

j.281.6236.357 on 2 A
ugust 1980. D

ow
nloaded from

 

http://www.bmj.com/


358 BRITISH MEDICAL JOURNAL 2 AUGUST 1980

particularly difficult cases in whom standard treatment had failed.
In three of them mexiletine alone controlled the arrhythmia, but
only at the cost of intolerable adverse effects. Combined treatment
with mexiletine and propranolol, which have different actions and
different adverse effects, enables arrhythmia to be suppressed through
co-operative antiarrhythmic action. Since adverse effects have been a
major limitation to widespread use of mexiletine3 4combined therapy
with propranolol may broaden its usefulness as an antiarrhythmic
drug by two means-by decreasing its adverse effects and by more
effective arrhythmia suppression through co-operative drug action.
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Research Resources Administration, and by grants-in-aid from the Winthrop
and Chernow Foundations.
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Minimal-change glomerulonephritis
associated with circulating
anticoagulant to factor XII

Circulating anticoagulants to factor XII have been described in two
patients. In one the anticoagulant was associated with discoid lupus
erythematosus1 and in the other with systemic lupus erythematosus.2
In both there was also anticoagulant activity to factor XI. Further-
more, the nephrotic syndrome may occasionally be associated with a
selective leak of factors IX,3 XI, and XII.4 5 We report a case of a
circulating anticoagulant to factor XII associated with the nephrotic
syndrome secondary to minimal-change glomerulonephritis.

Case report

A 16-year-old boy presented with puffiness of the face and eyes and
swelling of the legs. He had a history of childhood asthma and eczema but
nothing suggestive of a bleeding disorder. On examination he had oedema
of the face and legs and bilateral pleural effusion. His haemoglobin con-
centration was 16-6 g/dl with normal blood indices. Blood urea and electro-
lyte concentrations were normal. Serum protein and serum albumin con-
centrations were low at 34 g/l and 15 g/l respectively. Results of anitinuclear
and other autoantibody tests were negative. DNA binding activity was less
than 20 U/ml serum and C3 and C4 concentrations were normal. Urine
microscopy showed red cells and granular casts. Urinary protein excretion
was 30 g/24 h and was very selective (differential protein clearance 0 04).
The prothrombin time was normal but the kaolin cephalin clotting time
(KCCT) was prolonged at 93 s as opposed to a control of 52 s. Factor XII
activity was reduced at 12%. Factor XI, IX, X, VIII, VII, V, II, and I
concentrations were well within the normal range. The KCCT was corrected
to within normal limits with an equal mixture of patient's and pooled normal
plasmas, but the results on incubation were characteristic of a progressive
inhibitor to factor XII (table). A biopsy specimen of renal tissue obtained
under cover of corticosteroid therapy showed no abnormality on light
microscopy and tests for immunofluorescence were negative.
The patient's nephrotic syndrome remitted with corticosteroid treatment.

His circulating anticoagulant disappeared after 14 days of treatment and his

factor XII concentrations reverted to normal (80 %). He relapsed on two
occasions when the dose of corticosteroids was being reduced. The circulating
anticoagulant activity returned with each relapse but rapidly disappeared
when the corticosteroid dose was increased.

Clotting studies in patient with circulating anticoagulant to factor XII

Control pooled Equal volumes of Patient's
normal plasma patient and control plasma

Incubation plasma
time
(s) KCCT Factor XII KCCT Factor XII KCCT Factor XII

(s) (0) (s) (%) (s) (%)

0 53 120 58 115 93 12
30 59 - 70 60 140 -
60 60 115 80 23 172 3.

KCCT = Kaolin cephalin clotting time.

Comment

This patient had typical minimal-change glomerulonephritis. The
clotting studies indicated the presence of an inactivator of factor XII,
whose activity increased on incubation. The nephrotic syndrome may
occasionally be associated with a selective leak of coagulation factors,
and acquired deficiencies of factors XI and XII have been described.4 5

The patient's urine was not assayed for factor XII but the repeated
haematological investigations during relapse of the nephrotic syndrome
strongly favoured the presence of an inactivator rather than a selective
urine leak. So far as we know the association of a circulating anti-
coagulant and minimal-change glomerulonephritis has not been
noted. The close association of the presence of circulating anti-
coagulant with the activity of the patient's nephrotic syndrome seems
more than fortuitous. There was no clinical evidence of a bleeding
diathesis to accompany the factor XII deficiency.
This case shows the importance of checking for bleeding and

clotting abnormalities when performing a renal biopsy, a procedure
which already has an inherent risk of haemorrhage.

We thank Dr Adrian Morley for reporting on the renal histology.
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Persistence of defective hypothalamic
control of prolactin secretion in
some obese women after weight
reduction

In animals the hypothalamus is of fundamental importance in regu-
lating food intake and disorder of its function, which may be congenital
or acquired, results in obesity.' We have previously reported2 3
evidence for a disorder of hypothalamic function in some massively
obese women. We found two distinct patterns of prolactin response
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