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SUMMARY Serum amyloid A concentrations were determined in serial serum samples of 41 patients
with confirmed acute myocardial infarction (10 with acute ischaemia and two with myocarditis). A
sharp increase in serum amyloid A concentration was observed early at onset of infarct; it peaked
on the third day (up to 2200 fold of normal values) and declined towards normal during the
following days, ifno complications occurred. Different patterns were observed in patients with acute
ischaemia or myocarditis.
Although serum amyloid A is not a specific marker, it may, because of its high sensitivity

and characteristic patterns of change, represent an additional useful biochemical variable in the
diagnosis, follow up, and prognosis of acute ischaemic heart disease.

Ischaemic necrosis of the myocardium is a powerful
stimulus for activation of the acute phase reaction.
This observation has been fully appreciated since the
early days when fever, leucocytosis, and increased
erythrocyte sedimentation rate were the usual indi-
cators of acute reaction. The rise in fibrinogen after
myocardial infarction is a well known phenom-
enon,1- 3 as well as rises in C reactive protein4 s and
al-antitrypsin.6 Serum amyloid A, an apolipoprotein
of High density lipoproteins, is one of the most sensi-
tive acute phase reactants.7 Its serum concentration
increases greatly in response to tissue damage, malig-
nancy, and bacterial or viral disease.8I-I It has been
suggested that amyloid A, the main fibrillar protein
deposit in secondary amyloidosis, is derived from
serum amyloid A by proteolytic cleavage."2 4 The
biological function of serum amyloid A is not known;
in vitro studies, however, suggest that it may be
responsible for the suppression of immune
response. ' 5
The aim of the present study was to evaluate the

behaviour of serum amyloid A concentrations in early
and late phases of acute myocardial infarction and
acute ischaemia to find out if it can serve as a bio-
chemical indicator in cases in which the known labo-
ratory markers suit neither the clinical situation nor
the patient's symptoms.
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Material and methods

Fifty three patients who were admitted to the coro-
nary unit were included in the study. Fifty of these
were men, and the mean (SD) age was 59-9 (11 2)
years. Forty one patients developed acute myocardial
infarction (diagnosed by the presence of at least two
of the following three criteria: typical history; devel-
opment ofnew Q waves in the electrocardiogram; and
a typical rise in the enzyme creatine-P-kinase,
glutamate oxaloacetate transaminase and lactic
dehydrogenase. Creatine-P-kinase was tested in only
19 of the patients). Of the remaining 12 patients, acute
myocardial ischaemia was diagnosed in 10 and myo-
carditis (probably of viral aetiology) in two. The
ischaemic patients included those with chest pain, ST-
P changes in electrocardiogram without development
of Q waves, and those without an increase of serum
enzyme activity.

Blood samples were taken on admission and sub-
sequently on the second, third, fourth, sixth and
tenth days. Serum amyloid A concentrations were
determined by radioimmunoassay, as previously
described9 0 and expressed as amyloid A equivalents.
Normal range for our laboratory is 0-5-2pgmlP'.
Creatine-P-kinase activities were measured by the
ultraviolet method of Boehringer Mannheim diagnos-
tica, normal range at 37°C being 24-195 units I-'.
Plasma fibrinogen concentrations were determined by
the nephelometric technique, normal range being
200-400 mg%.
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Fig. 1 Ten day follow up of serum amyloid A
concentrations in patients with acute myocardial infarction
(0 0); acute ischaemia (0 O), and myocarditis
A- - -A ). Each date point is the mean (SE) except in

the two patients with myocarditis.

Results

Fig. 1 shows the changes in serum amyloid A concen-
trations during the course of 10 days in 41 patients
with acute myocardial infarction, 10 patients with
acute ischaemia, and two patients with myocarditis.
The rise in serum amyloid A concentrations was more
pronounced in patients with acute myocardial
infarction than in the two other groups. In patients
with acute myocardial infarction- concentrations of
serum amyloid A were above normal (199pgml'
(SE 4 6)), with a range of 24 pg mlP to 96 pgml '
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Fig. 2 Course of serum amyloid A concentrations in a

patient admitted with acute ischaemia who developed
infarction on the seventh day (arrow). Broken lines indicate
ischaemia, full lines myocardial infarction.
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Fig. 3 Behaviour ofserum amyloid A andfibrinogen
concentrations in patients with acute myocardial infarction.

even on the first day after the onset of symptoms, and
they increased sharply to maximal values on the third
day, 422 (84 7) pg ml - , maximum 2200 pg ml . On
the tenth day the values were still above normal (30
(7-8) pgml-l, range 15-76 5ygmlP'). In patients
with ischaemia the maximum mean value was also
reached on the third day, was 27 (14.6) pgml 1, the
maximum being 61 pg ml'. A small rise in serum
amyloid A concentrations was also observed in the
two patients with myocarditis on the first and second
days after admission.
Serum amyloid A and creatine-P-kinase values

were compared in a group of 19 patients with
confirmed acute myocardial infarction who were
admitted to the coronary unit. Serum amyloid A con-
centrations correlated significantly with creatine-P-
kinase (r = 0-632; p < 0 05) in a group of 13 patients
who were admitted six to 24 hours after onset of
symptoms. In six patients who were admitted less than
36 hours after onset of infarct only serum amyloid A
concentrations were high, while creatine-P-kinase
activities were already within the normal range.

Fig. 2 describes serum amyloid A concentrations in
a patient admitted with acute ischaemia. There was a
moderate increase in serum amyloid A concentration
up to the seventh day, when an infarction developed
and a typical sharp increase in serum amyloid A was
detected.

Fig. 3 shows the behaviour of serum amyloid A and
fibrinogen in acute myocardial infarction. While the
mean serum amyloid A concentrations rose by more
than 400 times normal levels in myocardial infarction
by the third day, the fibrinogen peak occurred later
(on the sixth day) and was only two to three times
higher than normal. A positive correlation was
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Serum amyloid A during ischaemic heart disease

Peak serum amyloid A concentrations and complications:
congestive heart failure, cardiac arrest, and pericarditis in
41 patients with acute myocardial infarction*

Serum amyloid A values (,ug/ml 1)
<300 300-1000 >1000

No of patients 21 15 5
No (% of patients

with complications) 10(48) 9(60) 4(80)

*The patients were divided into three groups according to their peak
serum amyloid A values.

detected in acute myocardial infarction between peak
values of these two values: r = 0-36; p < 0-05.

In an attempt to evaluate the correlation of the
clinical course of acute myocardial infarction with
serum amyloid A concentrations 41 patients were
divided into three groups according to their maximal
serum amyloid A value (Table). The following com-
plications were recorded: congestive heart failure, car-
diac arrest, and pericarditis. Of the patients with peak
serum amyloid A values up to 300 ug/ml, only 48%
developed one or more of these complications. Of
those with maximal values between 300-1000jg/ml,
60% developed complications, and 80% of the
patients with peak values higher than 1000 pg/ml
showed one or more of these complications.

Discussion

Myocardial necrosis is a powerful stimulant for acute
phase response. A two to three fold rise in plasma
fibrinogen concentrations,13 -increased concen-
trations of a,-antitrypsin,6 as well as a rise in C reac-
tive protein activities,4 s were found after acute myo-
cardial infarction. It has been suggested5 that
monitoring C reactive protein activities may assist in
the early recognition of complications after myo-
cardial infarction. Our study shows a very early rise in
serum amyloid A values from the first hours to more
than 2000 fold on the third day after acute infarction.
When comparing the concentrations of serum amy-

loid A after myocardial infarction and those reported
after other diseases, such as myocarditis, viral,'0 "

and other infections,8 it is evident that tissue injury in
the myocardium is a more potent stimulant for serum
amyloid A production than damage to other tissues.

In a previous report'7 we showed the high sensi-
tivity of fibrinogen concentrations for predicting
abnormal uptake of technetium 99m pyrophosphate.
The present study reopens the question as to whether
follow up of the serum amyloid A, or other acute
phase reactant protein values, may provide an earlier
and more sensitive indicator of the presence of myo-
cardial necrosis. Although the acute phase response is
a non-specific manifestation of tissue injury, its pre-
cise quantification can provide a valuable aid to the
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clinician at the bedside. Although our study did not
clearly define the relation between serum amyloid A
concentrations and prognosis, we were impressed by
the potential diagnostic value of the early rise in serum
amyloid A. This early rise may be helpful in the diag-
nosis of myocardial necrosis in patients in whom typ-
ical ischaemic pains are not followed by enzymatic
changes or development of Q waves or when rein-
farction or extension of the necrosis is suspected.

This work was supported by a grant from the Israeli
Academy of Science Basic Research.
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