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ABSTRACT

Obyective: To examine the plasma level of atrial natriuretic peptide (ANP) and brain natriuretic
pepiide (BNP) in patients with hypertension and to evaluate the importance of plasma level of
these hormones in predicting the left ventricular function in these patients.

Design: A case-series study.

Setting: Echocardiography Unit of [bn-Sena teaching hospital and Medical college, Mosul.
During the period from August 2004 to March 2005. -

Participants: Sixty patients with essential hypertension, were divided into 3 groups depending
on severity of the disease. Group |, included 17 patients, group I, included 24 patients and
group Ili, included 19 patients. The study aiso included 30 apparently healthy volunteers as a
control group.

Methods: Plasma ANP, BNP and left ventricular ejection fraction (LVEF%) were measured in
hypertensive patients as well as in the control group. The ANOVA test was used to examine the
difference in the mean of the studied parameters within patient groups themselves and between
o=het groups and control. Pearson correlation coefficient was used to study the correlation of
e studied parameters within each group. All values are expressed as mean £SD.

Resuiits: The mean of plasma ANP was significantly higher in group Il than that in control
goup (p<0.001) and group | (p<0.05). The mean of plasma BNP was significantly higher in
group Il Than that in control group (p<0.0001), group | (p<0.0001) and group ! (p<0.0001).
Farthermore, the plasma BNP was significantly higher (p<0.01) in group |l than that in control
group. The mean of LVEF% was significantly lower in group Il than that in control group
{p<C_0001), group | (p<0.0001) and group Il (p<0.001). There was a significant negative
correi=iion between plasma BNP level and LVEF% in group Il (r = - 0.62, p< 0.005).
Conclusion: The results of this study showed that plasma ANP and BNP levels are significantly
ncreased in patients with severe hypertension. The results also indicate that BNP may be an
excellem screening test for left ventricular dysfunction in hypertensive patients.
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trial natriuretic peptide (ANP) and
A BNP are the predominant

members of a family of at least
three structurally and functionally related
hormones that exert a wide array of effects
on body fluids and electrolytes homeostasus
and cardiovascular  function™.  The
natriuretic and diuretic effect of natnuretic
peptides are due to hemodynam:c alteration
in glomerular fi filtration, inhibition of sodium
reabsorption in the inner medullary
collecting ducts®, and antagonism of the
major neural and hormonal salt and fluid
conserving mechanisms™. The hypotensive
effect of these peptide hormones, on the
other hand, is mediated primarily by a

decrease_in cardiac output brought about

by a reduction in intravascular volume®,
and by inhibition of compensatorg
autonomic reflex increase in heart rate®

and vascular resistance”’. The earliest
indication that natriuretic peptides may play
a role in biood pressure regulation
originated with the observation that
abnormalities in natriuretic peptide
secretion are sometimes manifested in
hypertensive patients®. The most definitive
evidence for a role of natriuretic peptide in
regulation of blood pressure is derived from
studies in genetic mouse model®. Left
ventricular dysfunction is a common finding
in patients with fixed or borderline
hypertension''?. Heart failure is the end
stage of progressive deterioration of left
ventricular dysfunction. Because the overall
survival of patients with heart failure is
bleak, intervention at the pre-clinical stages
of these sequences of events would seem
to be the strategy of choice to decrease the
morbidity and mortality associated with
heart failure'”. This study is an attempt to
assess the plasma level of both ANP and
BNP in patients with hypertension and to
evaluate the validity of these hormones in
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predicting left ventricular performance in
these patients.

PATIENTS AND METHODS

Sixty patients with hypertension (33 males
and 27 females) who were attending the
Echocardiography Unit at Ibn-Sena
teaching hospital during the period from
August 2004 to March 2005 were included
in this study. The patients were divided into
three groups depending on
recommendations of Fifth Joint National
Committee on Detection, Evaluation and
Treatment of High Blood Pressure!™.
Group | (patients with mild hypertension,
systolic blood pressure 140-159 mmHg and
diastolic blood pressure 90-88 mmHg)
included 17 patients (8 males and 9
females), their age ranged from 34 to 69
years with a mean +SD of (47.3 114.5);
group Il (patients with moderate
hypertension, systolic blood pressure 160-
179 mmHg and diastolic blood pressure
100-109 mmHg) included 24 patients (14
males and 10 females), their age ranged
from 36 to 73 years ( 49.6 114.0), and
group Il (patients with severe hypertension,
systolic blood pressure 180-209 mmHg and
diastolic blood pressure 110-119 mmHg)
included 19 patients (11 males and 8
females), their age ranged from 34 to 67
years (47.3 £+14.5). The study also included
30 apparently healthy volunteers (16 males
and 14 females), their age ranged from 38
to 70 years (46.9 + 16.2) as a control group.

Five ml of venous blood was obtained
from a suitable forearm vein into
heparinized tube, and immediately placed
in ice and centrifuged within 30 minutes, the
plasma then separated and kept in capped
plastic tubes in deep freeze (-20 °C) until
analysis (3-6 months). Plasma ANP and
BNP concentrations were determined by
Enzyme Linked Immunosorbent Method
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(ELISA)™ utilising kits provided by DRG
Intemational Inc., USA. Echocardiograph is
performed for every participant in the study
to determine the value of LVEF%.

Statistical analysis was performed using
the ANOVA test (one way analysis of
variance) to examine the difference in the
mean of the studied parameters in between
patient groups themselves and between
patient groups and control group. Pearson
correlation coefficient was used to study the
correlation of the studied parameters within
each patient group. Al values are
expressed as mean £SD.

RESULTS

The plasma levels of ANP, BNP and
LVEF% of group |, group ll, group 1l and
control group are shown in (Table 1). The

mean of plasma ANP was significantly
higher in group Ill than that in control group
(p<0.001) and group | (p<0.05), (Figure 1).
The mean of plasma BNP was significantly
higher in group il than that in control group
(p<0.0001), group | (p<0.0001) and group I
(p<0.0001). Furthermore, the plasma BNP
was significantly higher (p<0.01) in group Il
than that in control group (Figure 2). The
mean of LVEF % was significantly lower in
group il than that in control group
(p<0.0001), group I (p<0.0001) and group I
(p<0.001). There was a significant negative
correlation between the mean of plasma
BNP level and the mean LVEF% in group Il
(r=-0.62, p< 0.005). Two patients in group
il and 9 patients in group lll had left
ventricular dysfunction ( LVEF% < 33%).

Table (1): The mean * SD of plasma ANP, BNP and LVEF% in group I, group Il, group Il and

control group.
Mean £ SD
Piasma ANP pg/m | Plasma BNP pg/mi LVEF%
Control group (n=30) 36.2+6.9 94+32 525+7.4
group ! (n=17) 38.3+10.8 10.6 £ 2.0 51.3+8.1
group | (n= 24) 39.4+6.5 12.5+1.8° 492+7.9
group 1l (n=19) 438 +6.6° 326+9.1° 405+ 10.6°

a: significantly higher in group Ill from respective values in group | and control.

b: significantly higher in group il from respective values in group 1, group Il and control group.
c: significantly higher in group I from respective values in control group.
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Figure (1): Mean + S.D. of plasma level of atrial natriuretic peptide (ANP) in group I, Il, Ill and
control group. (*: significantly differ in group Il than respective values in group | and control

group ).
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Figure (2): Mean % S.D. of plasma level of brain natriuretic peptide (BNP) in group 1, I, 1l
and control group. (*: significantly differ in group Ill than respective values in group I, Il
and control group, **significantly differ in group Il than respective values in control

group ).

DISCUSSION

Early detection of left ventricular
dysfunction among hypertensive patients
enables administration of proper treatment
that can lmprove survival and well-being of
these patlents Echocardlography is the
most commonty used method to diagnose
left ventricular dysfunctfon( . However, the
limited availability of Echocardnography in
community setting and its expense may not
make it the best screening test for patients
with probable left ventricular dysfunction.
Recently cardiac natriuretic peptides have
received close attention as cardiovascular
markers. Plasma levels of ANP and BNP
may be wuseful as a marker for left
ventrlcular dysfunction in patients with heart
disease!'®. The increase in cardiac filling
pressure in this setting is the stimulus for
the release of these natriuretic hormones.
The result of this study revealed a
statistically significant increase in plasma
level of both ANP (p<0.001) and BNP
(p<0.0001) in patients with severe
hypertension {group Ill) in comparison with
control group. Furthermore, the plasma
BNP in moderate hypertension (group I
was significantly higher (p<0.01) than that
in control group. There was also a
significant negative correlation between
plasma BNP level and LVEF% (r = - 0.62,
p<0.005) in patients with severe
hypertension ( group il ). The sensitivity of
plasma BNP value of 20 pg/mi or more in
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detecting left ventricular dysfunction
(LVEF% < 33%) was 77% and specificity
was 90% in group IH. Although both
peptides are released from the cardiac
myocyte in response to increased
stretchmg of the wall of cardiac
chambers", the increase in BNP plasma
level appears to be more predictive of
ventricular performance because |t is solely
secreted by ventricular myocyte

The prevalence of heart fallure tends to
increase as the proportion of elderly within
the population increases. Despite recent
advances in medical and surgical
intervention, the prognosis for this disorder
has not improved significantly. To make a
major impact on the prognosis for heart
failure, it would be important to be able to
recognize various forms of heart disease
before severe heart failure has developed.
Chest X-radiography, ECG and
echocardiography may not be adequate
screening tools for heart failure in large
populations. Natriuretic peptides,
specifically B-type natriuretic peptide, are
practically stable and can be measured
without an extraction procedure.
Accordingly the measurement of the
plasma level of BNP can provide a simple
and cost effective diagnostic tool for early
detection of left ventricular dysfunction
among hypertensive patients.
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