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ABSTRACT

Objective: To e xamine the plasma level of atrial natriuretic p eptide (ANP) in patients with
chronic renal failure (CRF) undergoing maintenance hemodialysis ( HD) and to evaluate the
effect of superimposed cardiac functional impairment on the plasma level of this hormone.
Design: A case- series study

Setting: Artificial Kidney and Dialysis Unit of ibn-Sena Teaching H ospital, M osul; during the
period from June 2003 to August 2004.

Participants: Forty patients with CRF undergoing maintenance HD, were divided into 2 groups
depending on presence or absence of heart failure. Group 1, inciudes 20 patients with CRF who
did not have heart failure and group i, includes 20 patients with CRF who had heart failure. The
study also includes 20 healthy volunteers as a control group.

Methods: Plasma ANP, serum creatinine, urea and body weights were measured in CRF
patients before and after HD. The same parameters were also measured in the control group.
The paired-t-test was used to examine the difference in the mean of the studied parameters in
patients with CRF before and after HD. The Unpaired —t— test was used to assess the difference
in the mean of the above-mentioned parameters between patients and control group.Pearson
correlation coefficient was used to study the relation of the means of differences between pre
and post dialysis values of the studied parameters within each patient group.

Results: The mean of plasma ANP level was significantly higher in group | (p<0.0001) and
group il {p<0.0001) than that in the control group before and after HD. Furthermore, the plasma
ANP in group !l was significantly higher (p<0.0001) than that in group i. There was a significant
decrease in the plasma ANP in group | (p<0.0001) and group ll (p<0.0001) after HD. A
significant positive correlation was found between the mean of decrease in plasma ANP level
and body weight loss after HD in group | ( r = 0.83, p<0.0001) and group !l { r = 0.93, p<0.0001}).
A similar positive correlation was found between the mean of decrease in plasma ANP and the
mean of decrease in serum creatinine in group i ( r = 0.95, p<0.0001), and between the mean
of decrease in plasma ANP and the mean of decrease in serum concentration of urea in group1
(r=20.48, p<0.05).

Conclusion: Periodic measurement of plasma ANP level in patients with CRF may be of great
value in evaluating the actual fluid status in patients having CRF and in determination of
frequency and duration of dialysis sessions. It also may be of value in predicting cardiac
dysfunction in patients with CRF.
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A trial natriuretic peptide (ANP) is a
cardiac peptide released in response
to increase of intravascular volume or any
other factor which Ieads to stretching of the
cardiac atrial wall . ANP plays a key role
in the regulation of fluids and electrolytes
balance, as well as blood pressure
homeostasis”. The natriuretic and diuretic
action of the hormone is mediated through
its effect on renal hemodynamics and renal
tubular function®®. CRF is a circumstance
where disease presents the opportunity to
dissect apart renal regulatory mechanisms.
Such patients tend to accumulate salt and
water between dialysis sessions; this
accumulation provides a strong and
sustained stimulus to the release of the
ANP hormone'. It is well documented that
patients with CRF have a high incidence of
cardiovascular disease®®. Approximately
80% of patients with CRF start dialysis with
left ventricular hypertrophy, Ieﬂ ventricular
dilation or frank heart failure®. The poor
prognosis of patients with CRF is mainly
due to the frequent occurrence of
cardiovascular events specnally myocardial
infarction and heart failure”’, and since
ANP is released in response to increased
intravascular  volume'”, therefore, its
estimation may be of value in the follow up
of these patients. Accordingly this study
was designed to achieve this goal.
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PATIENTS AND METHODS
Forty patients with CRF (24 males and 16
females) who were attending the Dialysis
Unit at 1bn-Sena teaching hospital for
maintenance HD during the period from
June 2003 to August 2004 were included in
this study. The patients were divided into
two groups according to the presence or
absence of heart failure. Group | includes
20 patients (13 males and 7 females) with
CRF who did not have heart failure. Their
age ranged from 24 to 71 years with a
mean + SD of (47.3 %14.5). Group ||
includes 20 patients (11 males and 9
females) with CRF who have heart failure.
Their age ranged from 28 to 73 years ( 49.6
114.0). All patients included in the study
were dialyzed 4 hours twice weekly. The
study also includes 20 apparently heaithy
volunteers (10 males and10 females), their
age ranged from 26 to 73 years (46.9 &
16.2) as a control group.

Ten ml of venous blood were obtained
from a suitable forearm vein. Five mi of the
sample was collected in heparinized tube
and immediately placed in ice for the
measurement of the ANP level. The other 5
ml was placed in a plain tube for the
measurement of serum creatinine and urea
level. Both tubes were centrifuged within 30
minutes, the plasma and serum were then
separated and kept in capped plastic tubes
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in deep freeze (-20C) until analysis. Plasma
ANP concentration was determined by
Enzyme Linked ImmunoSorbent Assay
(ELISA)® utilising kits provided by DRG
International Inc., USA.(Cat.No.:Eia-1524).
Serum creatinine is measured manually by
Jaffe end point method® using kit from
Randox ¢ olorimetric ( with d eproteinization).
Serum urea concentration was determined
enzymatically using kit from Bicen, W.
Germany!'?. The body weight of patients
before and after dialysis, as well as that of
the control group was accurately measured.

Statistical analysis was performed using
the paired —t— test to examine the
difference in the mean of the studied
parameters in patients with CRF before and
after dialysis. The unpaired —t— fest was
used to assess the difference in the mean
of the above mentioned parameters
between patients and control group.
Pearson correlation coefficient was used to
study the relation of the means of
differences between pre and post dialysis
values of the studied parameters within

each patient group. All values are
expressed as mean t SD,

RESULTS

The plasma levels of ANP, serum

creatinine, serum urea and body weights of
group 1§, group 1l and control group are
shown in Table 1. The mean of plasma
ANP was significantly higher in group |
{p<0.0001) and group Il (p<0.0001) than
that in controi group before and after HD.
Furthermore, the plasma ANP in group il

was significantly higher (p<0.0001) than
that in group {. There was a significant
decrease in the plasma level of ANP in
group | (p<0.0001) and group il (p<0.0001)
after HD, Figure(1). The mean of serum
creatinine before HD was found to be
significantly higher in group | (p<0.0001)
and group !l (p<0.0001) than that in control
group. After HD the serum creatinine was
significantly  decreased in  group I‘
(p<0.0001) and group !l (p<0.0001), but it
was still significantly higher than that in
control group  (p<0.0001, p<0.0001
respectively). The mean of serum urea
before HD was found to be significantly
higher in group 1 (p<0.0001) and group I
(p<0.0001) than that in control group. After
HD the serum urea was significantly
decreased in group ! (p<0.0001) and group
I (p<0.0001), but it was stili significantly
higher than that in control group (p<0.0001,
p<0.0001 respectively). There was a
significant reduction in the mean of the
body weight after HD in group | (p<0.0001)
and group Il (p<0.0001). There was a
significant positive correlation between the
mean of reduction in plasma ANP level and
the mean of body weight loss in group | (r =
0.83, p< 0.0001) and group Il (r - 0.94, p<x
0.0001). A similar correlation was also
observed between the mean of reduction in
plasma ANP level and the mean of
reduction in the serum creatinine in group i
(r = 0.95, p<0.0001), and between the
mean of reduction in plasma ANP and the
mean of reduction in the serum urea in
group | (= 0.48, p<0.05).

Table {1): The mean + SD of plasma ANP, serum creatinine and urea and body weight in

group |, group Il and control group.

Group | Group Il
Parameters Before After Before After Control
dialysis dialysis dialysis dialysis group
Plasma ANP 177.2+17.8 89.5 +8.5 209.1+28.1" 105.8 + 16.8 381 £7.3
Pg/ml P< 0.0001 P< 0.0001 B.C
S. creatinine 7986£56.8 | 6251t 57.1 8504+ 814 | 647.7164.9 69.7+71
pmol/ L P< 0.0001 P< 0.0001 B.C
S. urea 356+ 36 | 17.112.4 378143 [ 184 35 3.3 057
mmol /L P< 0.0001 P< 0.0001 B.C
Body weight 69.5+8.9 [ 67.5% 8.9 68.917.1 | 669172 66.9 + 10.2
Kg. P<0.0001 P<0.0001
A : significantly higher in groupll from respective values in group | (p<0.0001).
B : significantly higher in group! from respective values in control group (p<0.0001).
C : significantly higher in grouptl frcm respective values in control group (p<0.0001).
© 2005 Mosul College of Medicine 34
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Figure {1): Mean + SD of plasma ANP level in control group, group | before (IB) and after
(IA) hemodialysis and group If before (/IB) and after (lIA) hemodialysis.

DISCUSSION

It is well known that plasma level of ANP is
elevated by several folds in patients with
CRF when compared to values obtained in
normal subjects'' . The primary stimulus for
the release of the ANP is increased stretch
of the atrial myocyte as a consequence of
increased circulating blood volume and
increased intra-atrial pressure'?. Patients
with CRF tend to retain water and salts
between dialysis sessions; this
accumulation should provide a potent
stimulus to the release of this hormone. The
present study showed that the mean of
plasma ANP in group | (p<0.0001) and
group 1! (p<0.0001) were significantly higher
than that in control group. Moreover, the
results also showed a significantly higher
level of plasma ANP in group Il (p<0.0001)
in comparison with that of groupl. In fact,
this finding appears to be logical since
patients with CRF who had heart failure
tend to have an extra water and salt
retention in comparison with patients with
CRF who did not have such complication.

Accordingly, they had an additional
increment in atrial pressure and mcre
stimulus to release ANP by atrial
myocytem).

After HD the plasma ANP was

significantly reduced in groupl (p<0.0001)
and group |l (p<0.0001), but the level
remained above the normal range. The
reduction in plasma ANP level observed
after dialysis is probably due to volume
depletion with subsequent decrease in
plasma volume and atrial pressure'’®. The
present study revealed a significant loss in
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body weights after dialysis in groupl
{p<0.0001) and group I (p<0.0001) in
comparison to the pre dialysis values.
Furthermore, the study showed a significant
positive correlation between the mean
reduction in body weights and mean
decrease in plasma ANP levels in groupl (r
= 0.83, p< 0,0001) and group Bl ( r = 0.94
p< 0,0001). A second factor that may
contribute to the reduction in plasma ANP is
the clearance of the hormone during the
process of HD. Indeed many investigators
have reported the presence of considerable
amount of ANP in the dialyser filtrate, and
they also observed a significant positive
correlation between plasma level of the
ANP and the ANP content of the filtered
solution %,

In conclusion the present study revealed
a significant increase in the plasma ANP
level in patients with CRF in comparison to
normal subjects. The study also showed
that plasma ANP level tends to be
significantly higher in patients with CRF
who had heart failure in comparison to
those patients who did not have such
complication. Therefore, periodic
measurement of plasma ANP level in
patients with CRF may be of great value in
evaluating the actual fluid status in these
patients and in determination of frequency
and duration of dialysis sessions. It also
may be of value in predicting cardiac
dysfunction in patients with CRF.
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