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Summary
This study was designed to compare the clinical and
cardiological features of endomyocardial disease in
temperate and tropical regions. Eleven patients were
studied in the U.K., 47 in India and 8 in Brazil. The
patients in the U.K. were older, with a male predomi-
nance, and they had a systemic illness: the hypereosi-
nophilic syndrome. Half of these patients presented
in the early necrotic stage of the disease, and all had
biventricular involvement. On the other hand, pa-
tients in the tropical countries were younger, with an
equal sex incidence, and were from poor, malnour-
ished communities with heavy parasite loads, espe-
cially filariasis in India. None presented in the early
necrotic stage of the disease and a quarter had
isolated right or left ventricular disease.

In order to account for these differences between
patients in temperate and tropical regions with
endomyocardial disease, it was proposed that the
nature of the underlying disease and the rate at which
endomyocardial lesions develop, determine the clini-
cal features of this disorder. In temperate climates
eosinophil granule toxins may produce a rapidly
progressive form of the disease in patients with the
hypereosinophilic syndrome, whereas the disease may
take longer to develop in patients in tropical climates,
who have a less marked eosinophilia due to parasitic
infections.
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Introduction
Tropical endomyocardial disease became widely

known after its description in Uganda (Davies, 1948).
Subsequent work there clarified the clinical and
pathological features of the disorder, and it was

classified as a distinct cardiomyopathy (Patel,
D'Arbela and Somers, 1977). However, the presence
of an eosinophilia in many of these patients, espec-
ially those living in areas of endemic filariasis, raised
the possibility that tropical endomyocardial disease
had a similar pathogenesis to eosinophilic endo-
myocardial disease, which is mainly seen in temper-
ate climates (Gerbaux et al., 1956; Ive. Willis and
Ikeme, 1967). This led Brockington and Olsen (1973)
to carry out a review of pathological specimens of
late stage (fibrotic) endomyocardial disease which
had been recognised in tropical and temperate
regions. They found that the lesions were indisting-
uishable.
During the past 7 years we have been studying

patients in the United Kingdom (U.K.) with eosino-
philic endomyocardial disease which occurs as one
complication of the hypereosinophilic syndrome
(Spry et a!., 1983). Clinical and experimental
studies supported the suggestion that this form of
endomyocardial disease was related to the presence
of large numbers of eosinophils in the blood,
particularly degranulated eosinophils. It is proposed
that the granule products from these cells cause
the endomyocardial lesions (Spry, Tai and Davies,
1983).
Although it was felt that both tropical and

eosinophilic endomyocardial disease could have a
similar pathogenesis (Olsen and Spry, 1979), it
became necessary to explain why a number of
differences had been reported. For this reason it was
decided to carry out a study of these forms of
endomyocardial disease in the U.K. and tropics, to
compare the clinical and cardiological features of
endomyocardial disease in these regions. Unfortu-
nately, this could not be done in Uganda, so two
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other tropical regions with a high incidence of
tropical endomyocardial fibrosis were chosen: Kerala
(South India) and Bahia (Brazil).

Patients

The 11 patients in the U.K. with eosinophilic
endomyocardial disease have been described previ-
ously (Davies et al., 1983). They all had biventricular
endomyocardial disease. Nine had marked mitral
valve disease, and 6 had severe tricuspid regurgita-
tion. Four patients were studied during the early
necrotic stage of the disease, and 5 were studied in the
late fibrotic stage.

Forty-seven patients were studied in India and 8
patients in Brazil. These patients all had clinical and
cardiological features of advanced endomyocardial
*disease in the late fibrotic stage.

Results

A summary of the general and cardiovascular
features of patients with endomyocardial disease in
the temperate region and the two tropical regions is
shown in Fig. 1 and 2.
A number of important differences were found.

Many patients living in the U.K. were in their fourth
decade (mean age 38 years) and 9 were male. Halfof
them presented in the early necrotic stage of the

disease. They all had a systemic illness with hypereo-
sinophilia, the hypereosinophilic syndrome. This
syndrome is associated with wide-spread tissue injury
(Spry, 1982) including the heart (eosinophilic endo-
myocardial disease), skin, retina (Chaine et al., 1982),
blood vessels, lymph nodes, spleen, gastrointestinal
tract and lungs. On the other hand, patients in the
tropical regions were younger (mean age 17 years in
India and 30 years in Brazil), and had an equal sex
incidence of the disease. They were from the poorest
socio-economic groups, with malnutrition and fea-
tures of chronic growth retardation. They all pre-
sented at a late stage of the disease with ascites
and/or periorbital oedema. Despite clinical features
of advanced cardiac disease, they were remarkably
free from severe symptoms, and appeared to have
adapted to their restrictive heart failure. This sug-
gested .that heart disease had been present for many
years. None of them had suffered from a systemic
illness with similarities to the hypereosinophilic
syndrome.

Cardiological studies- showed some similarities and
some differences in the clinical features of patients
with endomyocardial disease from the U.K. and the
tropics. Most patients had a loud third heart sound
and raised jugular venous pressure. A positive
Kussmaul's sign was noted frequently in both groups.
However, murmurs of atrio-ventricular valve regur-

UnitedKingdom (11 patients) India and Brazil (55 patients)
most aged 20-40 most aged 8-30

Incidence high in males Equal sex incidence
* Marked persistent eosinophilia * Moderate variable eosinophilia

Cerebral and retinal vascular Periorbital oedema
lesions

Lymphadenopathy Parotid swelling
*Anorexia
*Weight loss *Small for age
*Fever * Low social class*Cough * Malnourished

Spl enomegaly
Ascites Ascites

U1k Splinter haemorrhages Parasites

Skin lesions

FIG. 1. Comparison of the general clinical features of patients with endomyocardial disease in the U.K. and in India and Brazil. Striking
differences are shown which suggest that patients in temperate regions have a more aggressive and rapidly progressive disorder than patients in

tropical regions.
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United Kingdom

* Presentation:
Late stage 50%

Early stage 50%

* Patients have a systemic illness (

* Emboli/thrombi common

* Biventricular disease 100%

* ECG:Sinus rhythm, ST depression

* Murmurs of mitral disese common

India and Brazil

* Presentation:
Late stage 100%

* No evidence for a systemic illnes

* Emboli/thrombi rare

* Biventricular disease 750%

* Isolated right ventricular disease 20%

* Isolated left ventricular disease 5%

* ECG: Atrial fibrillation, right axis deviation

* Murmurs of mitral disease rare

* The pathology of late stage disease is identical in both regions

FIG. 2. Comparison of the cardiovascular disease in patients with endomyocardial disease in the U.K. and in India and Brazil. The cardiological
features showed many similarities. Differences were largely related to variations in the staging of the disease at diagnosis, and the extent of

involvement of right and/or left ventricles. (ECG =electrocardiogram)
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FIG. 3. Electrocardiogram of a man in the U.K. with eosinophilic endomyocardial disease, showing sinus rhythm with widespread ST segment
and T wave changes.

gitation, particularly mitral regurgitation, were more
common in patients in the U.K.; half of the patients
in India and Brazil had no cardiac murmurs, even
though they all had severe restrictive heart defects.
Electrocardiograms showed some differences: in the
U.K. there was sinus rhythm with ST depression
(Fig. 3), whereas in India and Brazil atrial fibrillation
with right axis deviation was common (Fig. 4).

Echocardiography showed no significant differ-
ences between the 2 groups of patients, when staging
of the disease was taken into account. Details of the
echocardiographic features of eosinophilic endomyo-

cardial disease have already been published (Davies
et al., 1982). M-mode echocardiography-showed non-
specific changes which did not correlate either with
the severity of endomyocardial disease or the thick-
ness of the posterior left ventricular wall. On the
other hand, two-dimensional echocardiography, and
regional echo amplitude analysis, showed abnorm-
alities corresponding to areas of endomyocardial
disease.

Results of haematological studies and immunoglo-
bulin measurements in patients with eosinophilic
endomyocardial disease in the U.K., have been

fT
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FIG. 4. Electrocardiogram of a child with tropical endomyocardial disease in India, showing atrial fibrillation, right axis deviation and right
bundle branch block.

reported separately (Spry et al., 1983). The principal
findings were that patients had markedly raised
blood eosinophil counts, and that many of the
eosinophils were degranulated. Three patients had
high levels of serum IgM and IgE. Similar measure-
ments in patients in India and Brazil were compli-
cated by the common occurrence of parasitic infec-
tions in these areas. For this reason, comparisons
were made in India between 28 patients with tropical
endomyocardial disease, and age and sex matched
control subjects. These showed that patients with
tropical endomyocardial disease had blood eosino-
phil counts that were no higher than those in the
control subjects. An important difference between
these patients and those in the U.K. was that no
degranulated eosinophils were found in their peri-
pheral blood. The patients in India, and their
controls, had raised immunoglobulin levels, but a
higher proportion of the patients had markedly
raised serum IgG, IgA, IgM and IgE. A larger
number of patients in India had raised filarial
antibody titres compared to controls.

Discussion

Although there is no pathological difference be-
tween late stage fibrotic endomyocardial disease in
temperate and tropical climates (Brockington and
Olsen, 1973), this study has clearly shown some
important regional differences in the clinical presen-
tation, cardiological features and laboratory abnor-
malities. The principal differences were in the sex
incidence and age groups affected, and the absence of
isolated left or right ventricular disease in the U.K.
However, these studies show no fundamental differ-
ences in the nature or characteristics of endomyocar-

dial disease as it affected the heart in either region.
For this reason, these differences probably indicate
variations in the underlying disease process, which
leads to a final common cardiac pathology.

Patients in the U.K. all had one underlying disease:
the hypereosinophilic syndrome. This did not appear
to have been present in any of the patients studied in
India or Brazil, and none had a preceding history
suggesting that they had some variant of this
syndrome. However, as there is strong clinical and
experimental evidence to suggest that eosinophils
themselves are involved in the development of
eosinophilic endomyocardial disease (Spry, Tai and
Davies, 1983), it is important to consider whether
eosinophils might also have been involved in the
development of tropical endomyocardial disease.
Most of the Indian and Brazilian patients had an
eosinophilia, even though they were in the late
fibrotic stage of the disease. They came from poor
socio-economic groups and had a higher incidence of
parasitic diseases. The close association of endemic
filariasis with tropical endomyocardial disease in
South India is unlikely to be accidental. Patients with
tropical endomyocardial disease in this area had
higher filarial antibody levels than controls, suggest-
ing that they may have had repeated or more severe
infections than controls who did not develop this
disease. There does not appear to be an association of
tropical endomyocardial disease in Brazil with a
single parasitic disease.

It is possible to explain a number of the differences
between eosinophilic endomyocardial disease, in
temperate and tropical regions, by taking into ac-
count the nature of the underlying disease process. In
temperate climates the hypereosinophilic syndrome,
which is the principal cause for eosinophilic endomy-
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ocardial disease, is a severe disorder leading to early
presentation, episodes of acute endocarditis and
rapid progression, over several months, to the late
fibrotic lesions. On the other hand, in the tropics,
parasites are the principal cause of an eosinophilia,
which is so common that little attention is paid,
unless the patient is unwell. Occasionally hypereosi-
nophilia develops, as in tropical (filarial) eosinophilia
(Spry and Kumaraswami, 1982). Most clinical prob-
lems associated with parasitic infections occur during
childhood, when there is the highest incidence of
infection, and adults usually have some degree of
immunity or tolerance to their chronic parasite load.
If eosinophil derived toxins are responsible for the
development of tropical endomyocardial disease, this
is likely to develop in a younger age group, over a
more prolonged period, than in temperate climates
where older male patients with the hypereosinophilic
syndrome are most at risk from developing this
disease. In the later stages of eosinophilic endomyo-
cardial disease, the peripheral blood eosinophilia
may decline or disappear. This may also occur in
tropical endomyocardial disease, accounting for the
normal blood eosinophil counts in a small proportion
of these patients. This possibility emphasises the
importance of detecting tropical endomyocardial
disease in its early stages, so that a search can be
made for possible underlying eosinophilic disorders.
As many of these respond well to treatment, it may be
possible to prevent progression of tropical endomyo-
cardial disease to its late stages.

It is concluded that, although a number of clinical
and cardiological features of endomyocardial disease
were found to be different in a temperate and two
tropical regions, there were many similarities be-
tween them. For this reason we propose that they
have a common pathogenesis linked to underlying
eosinophilic disorders. It is suggested that differences
are related to the various causes of eosinophilia in
these regions, and the rate at which eosinophil
granule toxins induce cardiac damage. It is therefore
important to find methods for detecting tropical
endomyocardial disease in its early stages before
severe and life threatening damage has occurred.
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