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Summary
About one third of patients with Loffler's endomyo-
cardial disease have abnormal electrocardiograms
and some develop arrhythmias and die suddenly. To
assess the significance of these findings, continuous
ambulatory ECG monitoring was performed for 48 hr
on 6 patients with acute or chronic forms of Loffler's
endomyocardial disease, and the types and frequencies
of arrhythmias were compared with recordings from 6
other patients with equally high blood eosinophil
counts who did not have clinically evident cardiac
disease. It was hoped that this would show whether
arrhythmias were related to high blood eosinophil
counts, cardiac injury or other factors.

Three of the patients with endomyocardial disease
had multiple ventricular extrasystoles with episodes
of ventricular arrhythmias and occasional supra-
ventricular arrhythmias which had not been detected
with conventional ECGs. These abnormalities did not
occur in 2 of the patients with acute endomyocardial
lesions who died, nor were they found in patients who
did not have congestive cardiac failure or in the
control patients. Rhythm disturbances appeared to be
most closely related to the development of cardiac
failure and they resolved after successful cardiac
surgery.

Multiple ventricular extrasystoles and arrhythmias
occurring in these patients with Loffler's endomyocar-
dial disease are probably due to metabolic changes in
the heart associated with cardiac failure and mech-
anical changes related to valvular dysfunction rather
than a direct effect of the eosinophils themselves on
the heart.

Reprint requests to: Dr C. J. F. Spry, Department of
Immunology, Royal Postgraduate Medical School, Du Cane
Road, London W12 OHS.

Surgery, which produced an improvement in car-
diac function, also achieved a marked decrease in the
frequency of arrhythmias.

Introduction
Many patients with Loffler's endomycardial

disease develop severe congestive cardiac failure
which is usually the cause of death (Olsen and Spry,
1979). Some of these patients have died suddenly
(Hardy and Anderson, 1968; Baandrup, 1977) and
in one patient this was shown to be due to ventricular
fibrillation (Scott and Bruce, 1975). Arrhythmias
have included atrial extrasystoles, tachycardia or
fibrillation (Chen and Smith, 1960) and recurrent
ventricular extrasystoles (Flannery et al., 1972;
Roberts, Liegler and Carbonne, 1969) and appear
to develop when the disease progresses to severe
congestive cardiac failure (Kauer and Engle, 1964;
Chusid et al., 1975; Borer, Henry and Epstein, 1977;
Jaski et al., 1978).
A review of the literature on 64 patients with

Loffler's endomycardial disease has also shown that
28% had conduction defects including complete
heart block (Raizner, Silverman and Waters, 1972).
There have been no reports of histopathological
studies on the conducting system in this disease, but
in one patient who underwent a His bundle electro-
cardiogram, conduction delays were demonstrated
in the atrium and AV node, which were thought to
be due to interposed fibrous tissues (Gould et al.,
1977).

In order to assess the significance of arrhythmias
in patients with Loffler's endomyocardial disease,
continuous ambulatory ECG monitoring was carried
out on 6 patients with L6ffler's endomyocardial
disease. Six other patients with equally high blood
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eosinophil counts, but who did not have detectable
endomyocardial disease, were also studied to see
whether the arrhythmias were related to the eosin-
ophilia or cardiac abnormalities. Two of the patients
with Loffler's endomyocardial disease who had mul-
tiple ventricular extrasystoles were studied before
and after surgical correction of incompetent mitral
and tricuspid valves, to determine the relative im-
portance of congestive cardiac failure and endomyo-
cardial injury in the production of their arrhyth-
mias.

Patients and methods
Clinical features of the patients are given in Table

1. Patient 1 had no clinical evidence of heart disease,
but at post-mortem was found to have extensive
endomyocardial injury in the acute necrotic phase.
Patients 2, 5 and 6 had congestive cardiac failure
requiring variable amounts of diuretics. Patients 5
and 6 had the most severe failure lasting several
months and were treated surgically. Patient 5 had a
mitral valve replacement with a Starr-Edwards
prosthesis. Patient 6 had mitral and tricuspid

xenograft valve replacements and a right ventricular
endocardectomy. Both operations were performed
by Mr Ralph Sapsford.
The 6 patients with eosinophilia without clinical

evidence of heart disease were not receiving treat-
ment at the time when they were studied.

Eosinophil morphology, using carefully stained
blood films, was studied in both groups of patients.
As can be seen from Table 3, the mean eosinophil
count and the percentage of vacuolated and degran-
ulated eosinophils was higher in the Loffler group
than in those patients with eosinophilia and no evi-
dence of heart disease.
None of the patients was on digitalis therapy at

any time and serum potassium and magnesium levels
were normal. Liver and renal function tests were
normal in all patients.
Continuous ambulatory ECG monitoring was

performed using Oxford Medilog cassette recorders
and recording instruments. Two 24-hr tape record-
ings were made over a continuous 48-hr period and
these were analysed with a Reynold Pathfinder
analyser. Computer analysis provided counts of

TABLE 1. Clinical features of patients with Loffier's endomyocardial disease (a), and eosinophilia without evident endomyo-
cardial disease (b)

(a)

Mean blood
Evidence for endomyocardial disease eosinophils

Patient Age Sex x 109/1 Standard ECG

1 61 M Histology post-mortem 34 Low voltage
2 35 M Clinical 26 1° AV block
3 32 F Endocardial biopsy 20 RAD, RBBB
4 32 M Post-mortem 15 ST depression in

lateral
ventricular leads

5 24 M Surgical biopsy 9 Normal
6 39 M Surgical biopsy 19 Arial flutter with

varying block,
RAD

Mean 37-2 20-5
(-s.d.) (12-7) ( 87)

(b)
Mean blood
eosinophils

Patient Age Sex Diagnosis x 109/1 Standard ECG

7 21 M Tropical (filarial) eosinophilia. Hookworm 14 Normal
8 71 F Cryptogenic pulmonary eosinophilia 11 Normal
9 26 F Tropical (filarial) eosinophilia 17 Normal
10 27 M Hypereosinophilic syndrome 21 Normal
11 54 M Hypereosinophilic syndrome 9 Short PR interval

with normal
QRS complexes

12 15 M Hypereosinophilic syndrome 17 Normal

Mean 35-7 14-8
(±s.d.) (21-9) (4-4)
RAD = Right axis deviation; RBBB = right bundle branch block.
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total complexes and aberrant beats, the exact nature
of which was later decided by the same physician
who was not aware of the clinical details.

Results
Four patients with endomyocardial disease had

many ventricular premature beats (Table 2a). Three
patients had episodes of ventricular tachycardia
(Fig. la). Episodes of supraventricular arrhythmia
occurred in 3 of these patients (Fig. lb). The fre-
quency of these ventricular premature beats was
considerably reduced following operation in the 2
patients who underwent surgery. Following oper-
ation, their cardiac failure had been much improved
and they were requiring considerably less diuretic
therapy.
The 6 patients with hypereosinophilia without

heart disease showed no significant arrhythmias
(Table 2b).
None of the patients with endomyocardial disease

showed evidence of AV conduction defects but one
of the patients with hypereosinophilia with no evi-
dence of heart disease had a short PR interval and a
normal QRS configuration.

Discussion
This study has shown that patients with Loffler's

endomyocardial disease developed ventricular and
supraventricular arrhythmias at a late stage in their
illnesses, when congestive cardiac failure was severe.
The arrhythmias were asymptomatic and had not
been detected by standard ECGs, confirming the
value of ambulatory monitoring in detecting these
types of rhythm abnormality (Harrison, Fitzgerald
and Winkle, 1976). Several features suggested that the
ventricular premature beats developed as a compli-
cation of heart failure. They did not occur in 6 other
patients with equally high blood eosinophil counts
who did not have demonstrable cardiac lesions, and
they were also absent in 3 of the patients with
Loffler's endomyocardial disease who did not have
congestive heart failure. It is therefore unlikely that
they were due to direct toxic effects of eosinophils on
the heart. Nor is it likely that they were caused by
foci of injury in areas of acute endomyocardial
fibrosis, as they did not occur in 2 patients (1 and 4)
who were found to have acute necrotic lesions at
post-mortem. The presence of arrhythmias did not
correlate well with either the extent of the eosino-
philia or with any changes in eosinophil morph-
ology (Table 3). Patients 5 and 6 had the highest
incidence of arrhythmias but some of the lower
eosinophil counts within the group with known
heart disease.

TABLE 2. Frequency of abnormal ECG records in patients with Loffler's endomyocardial disease (a), and hypereosinophilia
without heart disease (b)

Mean supra-
Mean total Mean ventricular premature ventricular Supra-
complexes beats/24 hr ectopic ventricular

Patient /24 hr beats/24 hr arrhythmia
Single Paired Sustained Single

(a)
1 141 071 1 0 0 10 0

2 111 892 762 33 2 25 Brief episode
of AF

3 144 210 98 0 0 0 0

4 147 231 1 0 0 0 0

5 164 628 24 452 387 12 320 SVT lasting
Pre-operative 2 min

Postop. 171 834 1 794 0 0 0 0

6 113 377 11 626 183 6 Occasional Atrial flutter
Pre-operative

Postop. 172 800 50 0 0 0 0

(b)
7-12 117 793 0-16 0 0 0 One patient had

(average 2 runs of SVT
total) lasting 3 and

4 beats

SVT = Supraventricular tachycardia.
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FIG. 1. (a) Patien t 5: pre-operative recording of sustained ventricular premature beats, the frequency of which were reduced
following surgery. (b) Patient 5: pre-operative recording of a supraventricular tachycardia precipitated by frequent supraventri-
cular extrasystoles, some with aberrant conduction. The cycle length was 320 msec giving a heart rate of 190/min and this
episode lasted for 2 min. No tachycardias were recorded in this patient postoperatively. Monitor lead (=V5).

The reduction following surgery in the number of
single ventricular premature beats and the dis-
appearance of paired beats and sustained rhythm
abnormalities in 2 of the patients also supports the
suggestion that they were due in some way to the
development of resistant cardiac failure. None of
the patients had low serum potassium or magnesium
levels and they had not been treated with drugs
known to produce ventricular arrhythmias.
There is general agreement that arrhythmias may

be caused by alterations in automaticity of the
cardiac cells, alterations in conduction of electrical

TABLE 3. Eosinophil morphology
(a) Loffler's endomyocardial disease

Count Vacuolating Degranulating
Patient x 109/1 % %
1. 34 60 20
2. 26 70 10
3. 20 50 10
4. 15 50 20
5. 9 50 10
6. 19 30 25

Mean 20-5 52 15-8
(±s.d.) (8-7) (13-3) (6-64)

(b) Eosinophilia without evident endomyocardial disease

7. 14 29 0
8. 11 43 4
9. 17 41 4

10. 21 41 0
11. 9 49 0
12. 17 35 0

Mean 14-8 39-6 1-3
(±s.d.) (4-4) (6-9) (2-1)

activity between cardiac cells or a combination of
automaticity and impaired conduction. Increased
automaticity, which is probably due to enhanced
spontaneous diastolic depolarization in an estab-
lished pacemaker or a myocardial fibre acting as a
potential pacemaker, can be produced by many
factors, including a lowered extracellular potassium,
catecholamines and hypoxia (Jewitt, 1975). Although
the 2 patients with severe heart failure had normal
serum potassium concentrations, they required
large doses of diuretics pre-operatively and therefore
may have had lowered whole body potassium con-
centrations.
They probably suffered episodes of hypoxia and

almost certainly had an increased sympathetic
'drive'. Following operation, when repeat ambulatory
monitoring was performed, they were both almost
asymptomatic and required very small doses of
diuretics.
Both patients with frequent extrasystoles who

later required cardiac surgery had severe mitral
regurgitation. A wide variety of arrhythmias in-
cluding premature ventricular contractions (Pocock
and Barlow, 1971) and ventricular tachycardia
(Gooch et al., 1972) have been shown to occur in
association with mitral valve prolapse. Also, fibres
generating slow response action potentials pro-
ducing arrhythmias have been described on the atrial
surface of the human mitral valve (Fenoglio et al.,
1978). The reduction shown in the frequency of
arrhythmia postoperatively may therefore have been
influenced by correction of the mitral regurgitation.
The prognosis of ventricular premature beats and

arrhythmias in patients with heart failure is usually
related to the severity of the underlying disease
(Pederson et al., 1979; Federman et al., 1978). The
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patients studied here were not treated with specific
anti-arrhythmic agents, and invasive electrophysio-
logical studies were not performed. It is probable
that ventricular arrhythmias in patients with Loffler's
endomyocardial disease arise as complications of
cardiac failure, diuretic therapy or valvular dysfunc-
tion and the frequency of these arrhythmias can be
considerably reduced by adequate surgical therapy.
This confirms other reports that operative treatment
of patients with Loffler's endomyocardial disease can
lead to the resolution of otherwise intractable cardiac
failure (Bell, Jenkins and Webb-Peploe, 1976;
Weyman, Rankin and King, 1977; Schooley et al.,
1980).
Ventricular and atrial arrhythmias can develop

in patients with Loffler's endomyocardial disease at
a late stage in their disease when resistant cardiac
failure is present.
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