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Beneficial Effects of Human Atrial
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Among percutaneous coronary intervention post procedural complications, renal acute dysfunction due
to administration of contrast agent is commonly seen in patients with pre-existing renal impairment, espe-
cially with co-existent diabetes mellitus and/or congestive heart failure. Although several strategies have
been proposed to ameliorate this condition, their effects are inconsistent. A 66-year-old diabetic man at
high risk for this complication underwent three distinct percutaneous coronary intervention procedures.
Different strategies were used during each intervention to prevent the development of contrast medium-
induced nephropathy. Dramatic renal protection was observed with human atrial natriuretic peptide admin-
istration or hemofiltration, whereas saline hydration had no apparent effect.
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INTRODUCTION

Radiocontrast-induced nephropathy] RCINTis
considered to be the third most common cause of
in-hospital acquired acute renal failure, and is asso-
ciated with in-hospital and long term high morbidi-
ty and mortality'”>". RCIN is usually defined as

ENatriuretic peptide, atrial
m Coronary intervention
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HEContrast media

acute deterioration of the renal function that occurs
within 72 hr after intravascular administration of
contrast agents, and is characterized by an increase
in serum creatinine of 25% or [l 0.5mg/d/ from the
baseline level, in the absent of another etiology®’".
Strategies to diminish the incidence involve hydra-

tion, pharmacological manipulation with renal
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Fig. 1 Changes in serum creatinine level after coronary intervention with the three different strategies
hANP O human atrial natriuretic peptide ; PCIL percutaneous coronary intervention.

vasodilators, endothelin receptor antagonists or
antioxidants, and even prophylactic continuous
hemofiltration or hemodialysis"**"'°". Some studies
have shown that human atrial natriuretic peptide
00 hANP[has renal protective effects*''" " but the
beneficial effects for RCIN prevention have not
been clearly shown. We treated a diabetic patient
with these strategies for preventing RCIN and com-
pare the results.

CASE REPORT

A diabetic, hypertensive 66-year-old man was
admitted to the hospital for evaluation of angina
pectoris. Treadmill exercise test showed ST-seg-
ment depression in leads O ,00, aldr,0,004.
Laboratory test showed hemoglobin A,. of 4.5%
while taking glibenclamide 2.5mg/day. Serum
blood urea nitrogen was 22 mg/d/ and serum creati-
nine was 1.26 mg/d/. Estimated creatinine clearance
was 55 ml/min. Coronary angiography revealed a
long diffuse stenosis of 90% in the left anterior
descending artery segments 6 to 7. Percutaneous
coronary interventioh] PCIOGwas scheduled 6 days
after diagnostic catheterization. The preventive
strategy for RCIN used hANPJ 0.025p g/kg/min[]
co-administered with 0.9% salinkl 60 m//hr[$tarting
2 hr prior to the PCI and continued for 24 hr.
During the intervention, the rotablator was required
to remove the diffusely calcified plaque and diago-
nal branch protection was performed with left ante-
rior descending artery stenting. A total of 450ml

non-ionic contrast medium was used. The serum
creatinine level increased to 27% above the base-
line 48 hr later, but decreased to the previous level
rapidly! Fig. 100 The clinical course was good and
the patient was discharged without any symptoms.

Four months later, the patient came to our hospi-
tal with recurrent chest pain. On admission, blood
urea nitrogen was 20 mg/d/, and serum creatinine
was 1.71 mg/dl with estimated creatinine clearance
40 m//min. Diagnostic catheterization was planned
with possible on-site PCI. Reno-protection used
only 0.9% saline hydration; starting 2 hr before the
procedure at 100 m//hr, then reduced to 60 ml/hr
after PCI and continued for 24 hr.

The finding was a diffuse in-stent restenosis with
99% occlusioh] Fig. 2[1 Plain balloon angioplasty
was successfully performed as treatment. The
whole procedur] coronary angiography, left ventri-
clegraphy and PCIltequired 220 m/ of contrast
medium. A great increase in the serum creatinine
from baseline level was observed with a maximum
peak at 4th day] 6.38 mg/d/, 273%[] taking 2 weeks
to return to the previous levdll Fig. 10

Unfortunately, 3 months later, the patient came
again to the emergency room with increasing chest
pain with dyspnea. Electrocardiography showed
2mm ST elevation in [J,0 1. Troponin T was posi-
tive but creatine kinase-MB was within the normal
range. Blood urea nitrogen was 28 mg/d/, serum
creatinine was 1.63mg/d/ and creatinine clearance
was 35ml/day. Echocardiography revealed severe
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Fig. 2 Left coronary angiography! cranial viewl] show-
ing the in-stent restenosis before second inter-
vention

deterioration of left ventricular function. At that
time, more aggressive renal protection was consid-
ered necessary. Continuous hemofiltration with
fluid replacement of 1,000 m//hr starting 2 hr before
the PCI and continued for 18 hr was performed.
Coronary angiography showed 99% instent resteno-
sis and cutting balloon angioplasty was performed.
Volume of contrast media was 180 ml. Serum crea-
tinine increased to 1.95mg/dl 20% from baseline[]
at 72 hr after intervention and returned to the previ-
ous level after 6 dayk!] Fig. 101

DISCUSSION

Guidelines to prevent RCIN emphasize the
importance of identifying patients at high risk
before intervention'*'*". Contrast volume should be
reduced and volume expansion with saline infusion
should be considered to assure a good renal perfu-
sion. Moreover, the use of nephrotoxic drugs
should be avoided'*".

The most popular method to prevent RCIN is
volume expansion with saline infusioh] 1 m//kg-
body weight/hr[btarting before the use of contrast
medium and continued afterward'>'*® However, the
best benefits are observed only in patients with
mild renal impairment and this method is not suit-
able in all patients.

Some studies demonstrated that hANP has a pro-
tective effect for various etiologies of renal dys-
function'®!788 hANP has natriuretic effects,
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increasing glomerular filtration rate by dilating
afferent arterioles while constricting the efferent
arterioles. hANP also antagonizes the secretion of
renin, aldosterone and vasopressin. Animal experi-
ments have suggested its usefulness in RCIN*".
However, clinical trials could not show substantial
effects, with conflicting results especially in diabet-
ic patients™'®'"®~ This discrepancy may be due to
the presence of heterogeneity in the response to
hANP for each patient.

The present patient was at high risk of develop-
ing RCIN, and underwent coronary intervention
repetitively, so we had the chance to assess the
effects of different strategies. Saline ] hANP pro-
tocol was apparently better than only saline, con-
sidering the lower increase of serum creatinine and
rapid recovery to the previous level. But there are
some limitations for the comparison: the renal
function pre-interventional statuses were not exact-
ly the same, and the amount of contrast media used
in the hANP protocdll 450 m/[3vas almost twice as
much as that in only saline. In spite of these con-
flicting factors, we believe that the big difference in
the increase of serum creatinine after intervention
between two strategies is strongly indicative.

At the third intervention, we selected prophylac-
tic continuous hemofiltration to obtain effective
renal protection without volume overload. We had
a relative low increase of serum creatininél 19%0
with return to the previous level within 1 week.
Continuous hemofiltration starting before PCI and
continued for 24 hr afterward reduced the incidence
of RCIN'". The main feature of the protective effect
was attributed to the high volume of fluid adminis-
tered, without fluid loss or volume overload, and
maintaining hemodynamic stability. This also leads
to maintenance of renal perfusion and rapid dilution
of contrast medium. However, the complexity and
high cost involved in this method is the biggest dis-
advantage as a routine way of preventing RCIN.

Comparing all distinct variables at each interven-
tion, we think that hANP infusion with saline
hydration is an effective method to prevent RCIN
and was as effective as hemofiltration in our
patient. With further studies, we should clarify
what kind of patient would most benefit from
hANP infusion.
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