Br Heart ¥ 1995;73:511-516

Cardiology Division,
Medical Department,
Central Hospital in
Rogaland, Stavanger,
Norway

V V S Bonarjee

T Omland

D W T Nilsen

K Dickstein

Department of
Clinical Physiology,
Sahigrenska
Sjukhuset,
Gothenburg, Sweden
K Caidahl

Institute of Medical
Biology, University of
Tromse, Tromse,
Norway

J A Sundsfjord

Correspondence to:

Dr V V S Bonarjee,
Cardiology Division,
Medical Department,
Central Hospital in
Rogaland, 4011 Stavanger,
Norway.

Accepted for publication
1 November 1994

511

Plasma proatrial natriuretic factor (1-98)
concentration after myocardial infarction: relation
to indices of cardiac and renal function

Vernon V S Bonarjee, Torbjern Omland, Dennis W T Nilsen, Kenneth Caidahl,

Johan A Sundsfjord, Kenneth Dickstein

Abstract

Objectives—(a) To assess the relation
between plasma concentrations of pro-
atrial natriuretic factor (1-98) and
non-invasively derived indices of left
ventricular systolic and diastolic perfor-
mance and (b) to assess the potential
confounding effect of renal function and
age on this relation in patients with acute
myocardial infarction.

Design—Cross sectional comparison of
biochemical and echocardiographic
indices of cardiac function.
Setting—Norwegian central hospital.
Patients—Sixty four patients with acute
myocardial infarction.

Main  outcome  measures—Relation
between plasma proatrial natriuretic fac-
tor (1-98) concentrations and echocar-
diographic indices of left ventricular
systolic function as assessed by univari-
ate and multivariate linear regression
analysis. Sensitivity and specificity of
plasma proatrial natriuretic factor (1-98)
concentration as a measure of left ven-
tricular systolic and diastolic dysfunc-
tion.

Results—Plasma proatrial natriuretic
factor (1-98) concentrations were signifi-
cantly related to left ventricular ejection
fraction (r = —0-33; P = 0-008), age (r =
0:43; P <0-001), and creatinine clearance
(r= — 0:53; P <0-001). In a multivariate
model left ventricular ejection fraction
and creatinine clearance were both inde-
pendently related to plasma values. The
mean concentration of proatrial natri-
uretic factor (1-98) was significantly
higher in patients with an ejection frac-
tion of <40% than in those with an ejec-
tion fraction of >40% (1876 (1151) v 1174
(530) pmol/l; P = 0:03) and in patients
with an abnormal transmitral E/A ratio
(< 0:65 or > 1-65, where EJA is ratio of
peak early filling velocity to peak atrial
component) compared with those with a
normal ratio (1572 (895) v 1137 (523)
pmol/l, respectively; P = 0:02). When
patients were subdivided according to the
median concentration of proatrial natri-
uretic factor (1192 pmol/l) the sensitivity
and specificity were 89% and 56% respec-
tively for detecting a left ventricular ejec-
tion fraction of < 40% and 75% and 61%
respectively for detecting an abnormal
E/A ratio. Concentrations below the
median had a negative predictive value of
97% in excluding an ejection fraction of

<40% and of 84% in excluding an abnor-
mal E/A ratio.

Conclusion—These results suggest that
soon after myocardial infarction left ven-
tricular ejection fraction and indices of
renal function are independently related
to plasma concentrations of proatrial
natriuretic factor (1-98). Plasma concen-
trations of proatrial natriuretic factor
(1-98) seem to reflect renal and cardiac
performance rather than specific haemo-
dynamic variables assessed by non-
invasive methods. Plasma proatrial
natriuretic factor (1-98) measurements
may be a useful screening tool to identify
patients with normal cardiac function
soon after myocardial infarction.

(Br Heart ¥1995;73:511-516)
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Left ventricular end systolic and end diastolic
volumes as well as ejection fraction, a com-
monly used index of cardiac systolic perfor-
mance, are major determinants of survival
after acute myocardial infarction.!-> Data from
recent clinical trials have shown that early
intervention  with  converting enzyme
inhibitors may reduce left ventricular dilata-
tion and mortality in patients with left ventric-
ular systolic impairment*> or symptomatic
heart failure® after acute myocardial infarc-
tion, as well as in patients with chronic symp-
tomatic and asymptomatic left ventricular
dysfunction.” Early intervention with intra-
venous enalaprilat followed by oral enalapril
failed to reduce mortality at six months in an
unselected group of patients with acute
myocardial infarction,'° despite attenuation of
left ventricular dilatation.!! Oral captopril and
lisinopril treatment initiated within 24 hours
after a myocardial infarction resulted in a
small but significant reduction in mortality at
5-6 weeks in two recently completed trials.!? '3

As the beneficial effect of early treatment
with converting enzyme inhibitors is more
pronounced in a subgroup of patients with left
ventricular dysfunction, a major objective in
the care of patients surviving the acute phase
of myocardial infarction should be to identify
those who are most likely to benefit from such
treatment. Moreover, long term treatment may
be indicated in patients with asymptomatic
left ventricular dysfunction. Although echo-
cardiographic or radionuclide investigations
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are important tools in assessing left ventricu-
lar performance, the costs and skills required
may limit their usefulness. Evaluation of other
methods for assessing left ventricular function
may therefore have important practical impli-
cations.

Atrial natriuretic factor is released in
response to atrial stretch, and its plasma con-
centrations are raised in patients with left ven-
tricular dysfunction.* Recent data suggest
that circulating proatrial natriuretic factor
(1-98), the N terminal fragment of the atrial
natriuretic factor prohormone (126 amino
acids) may be a more sensitive and specific
marker of asymptomatic left ventricular dys-
function than the biologically active C termi-
nal fragment (atrial natriuretic factor)."
Furthermore, owing to its greater stability and
subsequent higher plasma concentrations,
which permits a simplified analytic proce-
dure,'¢'? proatrial natriuretic factor (1-98)
may be a more versatile indicator of left ven-
tricular function in clinical practice than atrial
natriuretic factor.

Plasma concentrations of atrial natriuretic
peptides are dependent on cardiac perfor-
mance. Before proatrial natriuretic factor
(1-98) can be adopted as an index of left ven-
tricular function routinely, its relation to vari-
ous indices of cardiac performance and other
potentially confounding factors should be
established. Consequently, the main objec-
tives of our study were to assess the relation
between proatrial natriuretic factor measure-
ments and indices of left ventricular systolic
function and to consider the possible con-
founding effects of age and renal function.
Furthermore, we wanted to assess the sensi-
tivity and specificity of proatrial natriuretic
factor (1-98) as a means of identifying
patients with systolic dysfunction defined as a
left ventricular ejection fraction of < 40%
and diastolic dysfunction defined as E/A ratio
<0-65 or E/A ratio > 1-65.8%°

Patients and methods
STUDY DESIGN
Patients with a documented myocardial
infarction admitted to the coronary care unit
over a recruitment period of six months were
included in this study. Venous blood for
determination of plasma proatrial natriuretic
factor (1-98) concentration was obtained on
day 3 after the onset of symptoms and
echocardiography was performed between day
2 and day 5 after the start of symptoms. All
patients participated in the cooperative new
Scandinavian enalapril survival study (CON-
SENSUS 1II), a randomised, placebo con-
trolled, double blind study investigating the
effect on mortality at six months of enalapril
treatment initiated soon after myocardial
infarction.!® The study was approved by the
regional ethics committee, and informed con-
sent was obtained from all participating
patients.

Inclusion criteria to the study were chest
pain of more than 20 minutes duration in
combination with acute myocardial infarction
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shown on standard electrocardiography or
enzymatic evidence of myocardial necrosis, or
both. Major exclusion criteria were a supine
blood pressure below 105/65 mm Hg, cardio-
genic shock, a need for pressor support,
haemodynamically significant valvar disease,
and severe congestive heart failure New York
Heart Association class IV).

BLOOD SAMPLING PROCEDURES AND
HORMONAL ASSAYS

Blood samples were drawn by direct
venepuncture after at least 30 minutes of
supine rest and collected into chilled tubes
containing ethylenediaminetetraacetic acid
(EDTA) and aprotinin (500 kallikrein inacti-
vator units/ml blood). The test tubes were
centrifuged and plasma samples were stored
at —70°C until analysed for proatrial natri-
uretic factor (1-98). This analysis was per-
formed with a specific radioimmunoassay
without previous extraction.!” Creatinine
clearance was calculated based on the
patient’s weight, age, and serum creatinine
concentration on admission to hospital.?

ECHOCARDIOGRAPHIC EXAMINATIONS
Echocardiography was performed between
day 2 and day 5 after myocardial infarction
using a Vingmed CFM 750 (Vingmed Sound,
Horten, Norway) machine. Patients were
examined in the left lateral supine position by
experienced physicians according to the rec-
ommendations of the American Society of
Echocardiography.?? Cross sectional apical
two and four chamber views were used for
volume measurements. Mitral flow velocities
were calculated from pulsed wave Doppler
signals recorded at the tip of the mitral valves
in the four chamber view. All recordings were
stored on video tape from which complete
cardiac cycles of cross sectional images as well
as mitral Doppler signals were digitised for
computerised analysis. Area tracings of two
and four chamber images were performed by
a single observer, and biplane systolic and
diastolic volumes were calculated from these
area measurements by the disc summation
method (modified Simpson’s rule). Ejection
fractions (calculated as (diastolic volume —
systolic volume)/(diastolic volume)) were
derived from these echocardiographic vol-
umes. The method and the variation of mea-
surements have been reported in detail
previously.!' The peak early filling velocity (E
wave) and peak atrial component (A wave) of
the mitral Doppler signals were measured by
manual tracings of computerised signal
images performed by a single observer. The
E/A ratio was calculated from these measure-
ments.

STATISTICS

Results are presented as means (SD). As the
plasma proatrial natriuretic factor (1-98) con-
centrations were not normally distributed,
values were log (In) transformed. The relation
between proatrial natriuretic factor (1-98)
and left ventricular ejection fraction were
examined by linear regression analysis. Both
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Figure 1 Relation
between left ventricular
ejection fraction and
plasma concentration of
proatrial natriuretic factor
(1-98) three days after an
acute myocardial
infarction (r = —0-33;
P = 0-008). The median
value of proatrial
natriuretic factor (1-98)
(1192) and ejection
fraction of 40% are
marked by dotred lines
parallel to the y and x
axes, respectively.

forward and backward procedures were per-
formed in multivariate models.

The sensitivity of a defined plasma proatrial
natriuretic factor (1-98) concentration in
detecting left ventricular systolic dysfunction
(ejection fraction <40%) or diastolic dysfunc-
tion (defined as E/A ratio < 0-65 or >1-65),
or both, was calculated as the proportion of
patients with dysfunction who had a plasma
proatrial natriuretic factor (1-98) concentra-
tion above the defined value. Specificity was
similarly calculated as the proportion of
patients without dysfunction who had a
plasma proatrial natriuretic factor (1-98) con-
centration below the defined value. The posi-
tive predictive value of a defined plasma
proatrial natriuretic factor (1-98) concentra-
tion to predict systolic and diastolic dysfunc-
tion as defined above was calculated as the
proportion of patients with a plasma proatrial
natriuretic factor (1-98) value above the
selected concentration who had dysfunction.
The negative predictive value was similarly
calculated as the proportion of patients with a
plasma proatrial natriuretic factor (1-98)
below the selected concentration who did not
have dysfunction.

Results

Complete echocardiographic and biochemical
data were available from 64 patients (47 men
and 17 women) whose average age was 67
(9). Nineteen patients (30%) had a history of a
previous myocardial infarction, 26 patients
(41%) had a history of angina pectoris, two
patients (3%) had a history of chronic conges-
tive heart failure, 12 patients (19%) were
receiving treatment for hypertension at the
time of admission, and five patients (8%)
received treatment for diabetes mellitus.

New pathological Q waves were observed in
39 patients. According to electrocardiographic
criteria anterior infarction (including lateral)
was diagnosed in 33 patients and non-anterior
(inferior, posterior, or undefined) in 31.

Medical treatment during primary admis-
sion to hospital included thrombolysis with
streptokinase in 36 patients, intravenous mor-
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Figure 2 Relation between creatinine clearance and
plasma concentration of proatrial natriuretic factor (1-98)
three days after an acute myocardial infarction
(r=—0-53; P =<0-001).

phine in 54, § blockers in 36, the angiotensin
converting enzyme inhibitor enalapril in 32, and
frusemide in 30. Sixteen patients developed
pulmonary congestion that was treated with
diuretics during their stay in hospital, but only
one patient developed overt pulmonary oedema.

Left ventricular ejection fraction averaged
49% (9%) (range 26-71%) and the transmi-
tral E/A ratio 0-98 (0-48) (range 0-39-3-57).
The mean peak serum creatine kinase MB
activity was 136 (119) IU/l, the mean plasma
proatrial natriuretic factor (1-98) concentra-
tion on day 3 after the onset of symptoms
1273 (685) pmol/l, and mean creatinine clear-
ance 74 (23) ml/min.

In univariate analyses age (r=0-43;
P < 0-001), left ventricular ejection fraction
(r= —0-33; P = 0-008), and creatinine clear-
ance (r= —0-53; P < 0-001) were all signifi-
cantly related to plasma proatrial natriuretic
factor (1-98) concentration. These relations,
except that of age, are shown in figures 1 and
2, respectively. When introduced into a multi-
variate regression model left ventricular ejec-
tion fraction and creatinine clearance
remained significantly and independently
related to plasma proatrial natriuretic factor
(1-98) concentrations (table 1). Age was not
included in the final model. According to the
model, 37% of the variability of plasma pro-
atrial natriuretic factor (1-98) concentrations
could be accounted for by the variability in
left ventricular ejection fraction and creatinine
clearance (R? = 0-37). When creatinine clear-
ance was omitted from the model, age was
significantly related to plasma proatrial natri-
uretic factor (1-98) concentrations indepen-
dently of left ventricular ejection fraction.
Age, however, correlated inversely with creati-
nine clearance (r = —0-63; P < 0-001) and
positively with proatrial natriuretic factor
(1-98) (r = 0-43; P < 0-001), suggesting that
age was a confounder of the relation between
proatrial natriuretic factor (1-98) and renal
function.

In a multivariate analysis with left ventricu-
lar ejection fraction as the dependent variable
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Table 1 Multivariate relation between enplasma concentrations of proatrial natriuretic
factor (1-98) concentrations and potential predictor variables

Variable Coefficient SE P value
Left ventricular ejection fraction -0-0153 0-0051 <0-005*
Creatinine clearance -0-0104 0-0020 <0-001*
Age 0-34

*Factors in model.

and proatrial natriuretic factor, age, and crea-
tinine clearance as independent variables only
proatrial natriuretic factor (1-98) had a signif-
icant relation with left ventricular ejection
fraction. (coefficient = —8-145, SE 2-834;
P =0-006).

With an ejection fraction of 40% as the cri-
terion for left ventricular systolic dysfunction,
nine patients were classified as having
impaired left ventricular function. These nine
patients had significantly higher plasma pro-
atrial natriuretic factor concentrations than
the remaining 55 patients with a left ventricu-
lar ejection fraction >40% (1876 (1151) v
1174 (530) pmol/l; P = 0-030). Subdividing
patients according to the median concentra-
tion of circulating proatrial natriuretic factor
(1192 pmol/l) yielded a sensitivity of 89%, a
specificity of 56%, a positive predictive value
of 25%, and a negative predictive value of
97% for detecting a left ventricular ejection
fraction <40%. Sensitivity, specificity, and
predictive values for four arbitrary concentra-
tions of proatrial natriuretic factor (1-98) to
detect left ventricular ejection fraction <40%
are shown in table 2. A logistic regression
analysis showed that proatrial natriuretic fac-
tor could significantly predict left ventricular
ejection fraction below 40%. (Wald test, y? =
5-73; P < 0-02).

With a transmitral E/A ratio of > 0-65 and
<1:65 as normal limits'® ' 44 patients had
normal diastolic function and 20 patients
diastolic dysfunction. Patients with abnormal
transmitral E/A ratio had significantly higher
proatrial natriuretic factor concentrations
than patients with a normal E/A ratio (1572
(895) v 1137 (523) pmol/l; P = 0-02). The
median concentration of circulating proatrial
natriuretic factor (1192 pmol/l) had a sensitiv-
ity of 75% and a specificity of 61% to detect
diastolic dysfunction with a positive predictive
value of 47% and a negative predictive value
of 84%. Table 2 presents the sensitivity,
specificity, and predictive values of four arbi-
trary concentrations of proatrial natriuretic
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factor (1-98) in detecting an abnormal E/A
ratio.

Of the 64 patients in this study, 39 patients
had normal left ventricular function defined
as an ejection fraction >40% and a normal
E/A ratio. The remaining 25 patients had an
ejection fraction of <40% with or without
diastolic dysfunction. The median concentra-
tion of circulating proatrial natriuretic factor
(1192 pmol/l) had a sensitivity of 76% and a
specificity of 67% in detecting those with
abnormal values. This median concentration
had a positive predictive value of 59% and a
negative predictive value of 81% in detecting
an ejection fraction <40% or an abnormal
E/A ratio, or both. The sensitivity, specificity,
and predictive values of four arbitrary concen-
trations of proatrial natriuretic factor (1-98)
to detect a left ventricular ejection fraction
<40% or an abnormal E/A ratio, or both, are
also presented in table 2.

Discussion

The potential usefulness of atrial peptides as
inexpensive and simple tests of cardiac func-
tion has recently attracted considerable inter-
est.2??> Proatrial natriuretic factor (1-98)
seems to be a promising candidate not only in
hospital clinical practice but possibly also in
primary health care because of its enhanced
stability. This study provides important infor-
mation on the haemodynamic correlates of
proatrial natriuretic factor (1-98) and the
clinically relevant confounding factors in
assessing this peptide in patients with a recent
myocardial infarction.

Atrial natriuretic peptides are released
mainly in response to atrial stretch, and their
plasma concentrations are dependent on car-
diac function and other factors influencing
atrial pressures. Left ventricular systolic func-
tion is therefore only one of several determi-
nants of proatrial natriuretic factor (1-98)
concentrations in plasma. We observed that
proatrial natriuretic factor (1-98) was signifi-
cantly related to left ventricular ejection frac-
tion in a univariate analysis and to renal
function and patients’ age. In a multivariate
model left ventricular ejection fraction and
creatinine clearance were independent predic-
tors of circulating proatrial natriuretic factor
(1-98) concentration, whereas the association
between age and the peptide could be
accounted for by the impairment of renal

Table 2 Sensitivity, specificity, and predictive values (percentages) of four arbitrarily selected circulating concentrations
of proatrial natriuretic factor (1-98) for detecting left ventricular systolic or diastolic dysfunction, or both, in patients after

myocardial infarction
Ejection fraction <40% and
Ejection fraction <40% Abnormal EIA ratio abnormal E/A ratio
Positive predictive Positive predictive Positive predictive
Sensitivity/ lue/negati: Sensitivity/ value/negative Sensitivity/ lue/negari
specificity predictive value specificity predictive value spectficiry predictive value
Proatrial natriuretic peptide (1-98)(pmol/l):
500 00, 15/100 100/5 32/100 100/5 40/100
1000 89/42 20/96 80/46 40/83 80/49 50/80
1500 56/84 36/92 40/86 57/76 40/90 71/70
2000 22/95 40/88 10/93 40/70 12/95 60/62
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function with increasing age. In absolute
terms plasma concentrations of the peptide
seem to be only modestly related to left ven-
tricular ejection fraction and is affected signif-
icantly by renal function in this sample of
patients with a recent myocardial infarction
with or without ventricular dysfunction.

The results of the prevention arm of the
studies of left ventricular dysfunction
(SOLVD) and the survival and ventricular
enlargement (SAVE) trials suggest a benefit of
angiotensin converting enzyme inhibition in
terms of decreased morbidity or mortality, or
both, in patients with asymptomatic left ven-
tricular dysfunction.’?* As a consequence,
there is currently increasing interest in simple,
cost effective, and reliable methods for identi-
fying this patient group.???* Although echocar-
diography and radionuclide ventriculography
may provide valuable information in diagnos-
ing both systolic and diastolic ventricular
impairment, both methods are time consum-
ing and require expensive equipment and
highly skilled staff, and this limits their applic-
ability. After the encouraging report that
determination of proatrial natriuretic factor
(1-98), in contrast to determination of atrial
natriuretic factor (99-126), may identify sub-
jects with asymptomatic left ventricular dys-
function with a sensitivity and specificity of
more than 90%,!> measurement of this pep-
tide has emerged as a promising candidate for
screening patients with suspected cardiac dis-
ease. Moreover, proatrial natriuretic factor
(1-98) is an independent predictor of long
term prognosis after myocardial infarction,?
and its value in predicting mortality one year
after myocardial infarction is better than that
of atrial natriuretic factor (99-126).2 An
additional advantage of measuring proatrial
natriuretic factor (1-98) rather than atrial
natriuretic factor (99-126) is based on its
longer plasma half life and subsequent higher
plasma concentration, which permits simpli-
fied handling and analysis.

Our results suggest that the association
between non-invasive haemodynamic indices
and plasma concentrations of proatrial natri-
uretic factor (1-98) is relatively modest in the
acute phase after myocardial infarction. The
relation between plasma concentrations of
proatrial natriuretic factor (1-98) and left
ventricular ejection fraction, although signifi-
cant, was far weaker than that required if
assessment of this peptide should be used as
an alternative method to echocardiography in
determining low left ventricular ejection frac-
tion in patients with recent myocardial infarc-
tion. Results from a limited number of
patients indicate that plasma brain natriuretic
peptide, a cardiac ventricular hormone, may
correlate more strongly with left ventricular
ejection fraction after myocardial infarction.?’
Larger studies are required to determine
whether this relation is consistent in an unse-
lected group of patients after infarction.
Despite the lack of a close association
between plasma proatrial natriuretic factor
(1-98) concentrations and left ventricular sys-
tolic function, its assay might have some clini-
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cal application if a normal value indicated a
normal left ventricular function—that is, if the
test had a high negative predictive value. In
fact, this seems to be the case, as shown in
table 2. Hence, a low circulating concentra-
tion of proatrial natriuretic factor (1-98)
might be used as a screening test to exclude
left ventricular dysfunction. If used as a
screening test, however, the upper normal
limit for circulating proatrial natriuretic factor
concentration, as shown by our data, should
be adjusted for renal function.

What are the potential reasons for the lack
of a close relation between plasma proatrial
natriuretic factor (1-98) concentrations and
indices of left ventricular function as assessed
by echocardiography? Some limitations are
inherent in calculating left ventricular ejection
fraction by echocardiography. Focal hypoki-
nesia in an area with ischaemic injury may be
compensated for by hyperkinesia in an area
with normal myocardium. Volumes calculated
from cross sectional area tracings are suscepti-
ble to errors dependent on the functional status
of observed myocardium at the plane of mea-
surement. To minimise these potential errors
all volumes were derived from measurements
at two orthogonal planes. Probably more
important is the fact that the physiological
stimulus for atrial natriuretic factor release is
atrial stretch. The relation between left ven-
tricular ejection fraction, left ventricular filling
pressures, and thus atrial pressures may be
compromised by concomitant medical treat-
ment and by variations in the distensibility of
the cardiac chamber. Future investigations
should therefore aim at determining the sensi-
tivity and specificity of proatrial natriuretic
factor values in relation to cardiac filling pres-
sures in patients with cardiac disease.

We found that patients with an abnormal
transmitral E/A ratio had significantly higher
plasma proatrial natriuretic factor (1-98) con-
centrations than patients with a normal trans-
mitral E/A ratio. However, we did not try to
show a linear relation between these two vari-
ables as diastolic dysfunction may result in an
abnormally high or abnormally low E/A ratio
dependent on the cause of dysfunction.
Reduced diastolic distensibility results in a
low E/A ratio, whereas a high diastolic filling
pressure may result in an abnormally high E/A
ratio. In this unselected patient population
variable systolic function, heart rate, and
autonomic tone—all factors known to influ-
ence diastolic filling velocities,?*-3° will obscure
a potential association between circulating
proatrial natriuretic factor (1-98) concentra-
tion and transmitral E/A ratio. Since transmi-
tral E/A ratio seems to reflect left atrial
pressure particularly well in instances of con-
comitant left ventricular systolic dysfunc-
tion,> future investigations should probably
focus on the potential relation between circu-
lating atrial peptides and diastolic indices in
this patient subgroup.

Patients with chronic renal failure, in par-
ticular before haemodialysis, have raised
plasma concentrations of proatrial natriuretic
factor.'”32 The impact of renal function on
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circulating proatrial natriuretic factor (1-98)
in this sample of patients with myocardial
infarction without overt renal failure may
seem unexpectedly pronounced. The excre-
tion of peptides with a molecular weight of
approximately 10 000 may, however, be
impaired at an earlier stage, with subsequent
accumulation of these substances. In contrast
to atrial natriuretic factor (99-126), which is
rapidly cleared from the circulation by plasma
proteases as well as a specific clearance recep-
tor,> proatrial natriuretic factor (1-98) may
be predominantly cleared by renal excretion.
The relation between plasma concentrations
of proatrial natriuretic factor (1-98) and renal
function in patients with cardiac disease with-
out overt renal failure is therefore most proba-
bly caused by a decreased clearance rate
rather than an increased release rate of the
peptide into the circulation.

In conclusion, our results suggest that in
the early phase after myocardial infarction
indices of renal and left ventricular systolic
function are independently, albeit modestly,
related to plasma concentrations of proatrial
natriuretic factor (1-98). Plasma concentra-
tions of proatrial natriuretic factor (1-98)
seem to reflect an integral of renal and cardiac
performance, rather than specific haemody-
namic variables as assessed by non-invasive
methods. Although the relation between cir-
culating proatrial natriuretic factor (1-98) and
left ventricular ejection fraction is significant,
the clinical use of the factor as a surrogate
marker of left ventricular dysfunction after
myocardial infarction is not recommended.
Plasma proatrial natriuretic factor (1-98) con-
centrations after myocardial infarction may,
however, be used clinically to identify patients
with a high probability of normal left ventricu-
lar systolic and diastolic function.

We express thanks to Rolv Terje Lie, for his expert help with the
statistical analysis; Anneli Ambring for measuring Doppler
mitral flow velocities; and R Wikh and T Gustavson at the
MEDNET laboratory, Gothenburg, Sweden, for expert help
in developing the Doppler analysis program. This study was

supported by a grant from Merck Research Laboratories
(Norwegian and Scandinavian subsidiary).
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