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ABSTRACT

Introduction The rapidly growing number of per-
cutaneous coronary interventions has led to a con-
siderable improvement in the outcome of patients
with acute coronary syndromes, yet concurrently
exposing patients to enormous volumes of contrast
media with the inherent risk of renal function impair-
ment.
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Objective To determine the incidence of con-
trast induced nephropathy of patients admitted at
University of Santo Tomas Hospital (USTH) who
underwent coronary angiography with or without
Percutaneous Transluminal Coronary Angioplasty
(PTCA).

Methodology This is a retrospective, descriptive
study including patients aged 18 years and above,
of any gender, admitted at the USTH from January
1, 2016 to December 31, 2016, who underwent
coronary angiography with or without PTCA with
baseline and follow up creatinine levels 48-72 hours
after the procedure. Data were retrieved by review
of medical records of these patients.

Results Three out of 78 patients (3.8%) had elevat-
ed creatinine but all three patients also underwent
major surgery within 48 hours after coronary angi-
ography which could explain the renal impairment.
Conclusion Although contrast induced nephropa-
thy was described as the third most common cause
of new Acute Kidney Injury in hospitalized patients,
it was accordingly nil among those who underwent
coronary angiography at USTH from January to
December 2016. Benefits and risks of undergoing
coronary angiography should always be weighed
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individually. Risk stratification scores should only
serve as a guide in managing patients and proper
preventive measures should be applied.

Keywords Contrast  Induced ~ Nephropathy;
Coronary Angiography; Epidermal Growth Factor
Receptor; Transluminal Coronary Angioplasty

INTRODUCTION

The rapidly growing number of percutaneous cor-
onary interventions has led to a considerable im-
provement in the outcome of patients with acute cor-
onary syndromes, yet concurrently exposing patients
to enormous volumes of contrast media with the in-
herent risk of renal function impairment (1).

Contrast induced nephropathy (CIN) is an iat-
rogenic disorder, defined as absolute (=0.5mg/
dl) or relative increase (>25%) in serum creatinine
at 48-72 hours after exposure to a contrast agent
compared to baseline serum creatinine values, when
alternative explanations for renal impairment have
been excluded. Although rare in the general pop-
ulation, CIN occurs frequently in patients with un-
derlying renal dysfunction, diabetes, anemia, and
the elderly. These risk factors are synergistic in their
ability to predispose to the development of CIN (2).

Contrast induced acute kidney injury was de-
scribed as the third most common cause of new
acute kidney injury in hospitalized patients (after
decreased renal perfusion and nephrotoxic medica-
tions) and was responsible for 11% of cases (3). An
overall incidence of CIN in the general population
is reported to be 0.6-2.3%. However, in several pa-
tient subsets the prevalence of CIN is significantly
higher. This is especially true in patients with cardio-
vascular pathology. In the interventional cardiology
registry from Mayo Clinic including 7586 patients,
the incidence of CIN was 3.3%. In a smaller study
from William Beaumont Hospital, among 1826 pa-
tients treated , CIN occurred in 14.5% of the cases.
Dialysis as a result of CIN in these two series was
required in 0.7 and 0.3%, respectively. The risk of
CIN is especially high (19%) in the setting of pri-
mary percutaneous coronary infervention for acute
myocardial infarction (2).

CIN is known to increase morbidity and mortality
rates and healthcare costs as well as to prolong the
duration of hospitalization (4). It is important to iden-
tify patients at high risk for CIN as this would allow

appropriate prophylactic interventions and improve
prognosis (3). The Mehran risk score has been vali-
dated as a good score for predicting CIN in patients
with acute coronary syndrome who underwent coro-
nary angiography (5). A careful risk-benefit analysis
must always be performed prior to the administra-
tion of contrast media to patients at risk for CIN (2).

This study was done to determine the inci-
dence of contrast induced nephropathy among pa-
tients who underwent coronary angiography with or
without PTCA from January 1, 2016 to December
31, 2016 at the USTH. It also aimed to determine
the risk factors in developing contrast induced ne-
phropathy and to correlate the actual rate of contrast
induced nephropathy to their respective Mehran risk
score for contrast induced nephropathy.

METHODOLOGY

This is a retrospective, descriptive study, which in-
cluded patients aged 18 years and above, of any
gender, admitted at the USTH private and clinical
division, with baseline and follow up creatinine lev-
els 48-72 hours after the procedure, while patients
with end stage renal disease on dialysis and those
with incomplete data were excluded. Data was re-
trieved by review of medical records of these pa-
tients. Pertinent risk factor including age, gender, he-
modynamic status, Intra-Aortic Balloon Pump (IABP),
congestive heart failure, anemia, diabetes mellitus,
contrast volume, urgency of procedure, creatinine
levels, Mehran risk scores and preventive measures
were then be correlated with the incidence of devel-
oping contrast induced nephropathy.

Mean, range, and standard deviation summa-
rized the data in quantitative form, such as age,
duration of hospital stay, Epidermal Growth Factor
Receptor (eGFR), baseline and follow-up creatinine.
While counts and percentage summarized the data
in categorical form.

RESULTS

A total of 272 patients underwent coronary angiog-
raphy with or without PTCA at the University of Santo
Tomas Hospital from January to December 2016.
23 patients were excluded since the procedure was
done as outpatient. Out of the 249 in patients, 171
were excluded for the following reasons: 61 patient
charts were not available at the records section, 95
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Figure 1. Patients who Underwent Coronary Angiography
at USTH from January to December 2016.

patient charts reviewed had incomplete data (i.e.
no follow up creatinine) and 15 patients were on
renal replacement therapy. Only 78 patients were
included in this study, with 45 patients that under-
went coronary angiography only and 33 patients
that underwent coronary angiography and PTCA.
Patients included in this study had a mean age of
61.8 years old (range 35-89), majority of them were
males (78.2%), with mean duration of hospital stay
of 10 days. Comorbidities include the following:
hypertension (79.5%), diabetes mellitus (41%), con-
gestive heart failure (30.8%), and previous stroke
(6.4%). 32% of these patients had computed eGFR
of less than 60 mL/ min/1.73 m? and 24.4% had

Table 1. Clinical Profile of Patients who Underwent Coronary Angiography at University of Santo Tomas Hospital.

Number of Patients 78
Age 61.8 (11.3)
>75 years 10 (12.8%)
<75 years 68 (87.2%)
Gender
Male 61 (78.2%)
Female 17 (21.8%)
Height (cm) 165.0 (7.6)
Weight (kg) 68.9 (13.9)
BMI (kg/m?) 25.2 (4.2)
Length of Hospital Stay (days) 10.0 (12.5)
Indication for Coronary Angiography
STEMI 19 (24.4%)
NSTEMI 25 (32.1%)
UA 7 (9%)
Stress test positive 7 (9%)
Symptomatic CAD 14 (17.9%)
Prior to aneurysm repair 3 (3.8%)
Prior to cardiac surgery 2 (2.6%)
Post arrest 1(1.3%)
Hypertension 62 (79.5%)
Diabetes Mellitus 32 (41%)
Congestive Heart Failure 24 (30.8%)
Previous Stroke 5 (6.4%)
Acute Kidney Injury 19 (24.4%)
eGFR <60 mL/ min/1.73 m? 25 (32.0%)
Coronary Angiogram Result
Normal Coronaries 3 (3.8%)
Non Obstructive CAD 6 (7.7%)
One Vessel CAD 15 (19.2%)
Two Vessel CAD 11 (14.1%)
Three Vessel CAD 43 (55.1%)
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Table 2. Profile of Patients who Underwent Coronary Angiography with Significant Creatinine Elevation

Patient A Patient B Patient C
Age/Sex 69/M 63/M 69/F
Duration of Hospi- 12 days 6 days 38 days

tal Stay
Chief Complaint

Diagnosis

Comorbids
Risk Factors

Risk Assessment

Prevention

Contrast Used

For colon surgery and repair
of aneurysm

Rectal adenocarcinoma,
Abdominal aortic aneurysm

Hypertension, CKD stage Il
sec to CTIN (gout)

Contrast Volume, CKD

7.5% AKI, 0.04% RRT
NAC, PNSS 1.28ml/kg/hr -

12 hours prior

Ultravist 370 —= 50cc

For repair of thoracoabdomi-
nal cortic aneurysm

Thoracoabdominal aneurysm
with thrombus formation

Hypertension
Anemia, Contrast Volume

7.5% AKI, 0.04% RRT
D5NSS 1.48ml/kg/hr

Ultravist 370 = 50cc

Chest pain and dyspnea

Cardiogenic shock, ASHD, 3V CAD,
NSTEMI, CHF, Class IlIC, ARF sec to
pulmonary congestion, AKl sec to cardio-
genic shock on top of CKD sec to APKD/
HTN neph

Hypertension, s/p MI (1 yr ago), post
thyroidectomy, CKD sec to APKD
Hypotension, Poss IABP, CHF, Anemia,
Contrast Volume, AKI, CKD

57% AKI, 12.6% RRT
NAC, 0.45% NaCl (1ml/kg/hr) - 12

hours prior, hold furosemide

Ultravist 370 = 50cc

Baseline 1.18 mg/dL 1.05 mg/dL 0.98 mg/dL

creatinine

Creatinine after 2.36-2.58 mg/dL 1.38-3.06 mg/dL 0.86-1.51 mg/dL

48-72 hours

Absolute increase 1.4 mg/dL 2.01 mg/dL 0.53 mg/dL

in creatinine

% increase in 118% 191% 54%

creatinine

Comments 3 HD: coronary angiography 3 HD: coronary angiography 9™ HD: coronary angiography

4" HD: Hartman’s procedure
and repair of infrarenal AAA
(EBL: 61)

4" HD: thoracoabdominal
aneurysm repair (EBL 3L)

11" HD: CABG (transfused 5u pRBC, éu
FFP, Tu plt pheresis)

Table 3. Creatinine Level of Patients who Underwent Coro-
nary Angiography with No Significant Creatinine Elevation

Number of Patients 75
Baseline creatinine 1.17 (0.49)
Follow up creatinine 1.08 (0.38)
(48-72 hours after)

Change in creatinine -0.09 (0.21)
% change in creatinine -4.95 (14.19)

acute kidney injury. 65% underwent coronary angi-
ography due to acute coronary syndrome.

On review of patient records, three patients were
identified to have significant creatinine elevation de-
fined as absolute (=0.5mg/dl) or relative increase
(>25%) in serum creatinine at 48-72 hours after
exposure to a contrast agent compared to baseline
serum creatinine values. However, on further inves-
tigation, all three patients underwent major surgery
within 48 hours after coronary angiography which
could explain the renal impairment, and therefore,

not labeled as contrast induced nephropathy. Clin-
ical profiles of these patients were summarized in
table 2. Hence, the incidence of contrast induced
nephropathy among patients who underwent coro-
nary angiography at the University of Santo Tomas
Hospital from January to Decemeber 2016 is 0%.

Of the 75 remaining patients who did not have
significant creatinine elevation, there was a mean
0.09mg/dL (4.95%) decrease in follow up creati-
nine 48-72 hours after the procedure in comparison
to baseline creatinine.

42.3% of patients were risk stratified as low risk,
33.3% were moderate risk, 19.2% were high risk
and 5.1% were very high risk of contrast induced
nephropathy and renal replacement therapy, but
none of these patients had CIN.

Of the 78 patients, 39.7% were referred to a
nephrologist prior to the procedure. 70.5% of pa-
tients were adequately hydrated (1.0-1.5 ml/kg/h
of IV fluid administered for 3-12 hours before and
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Table 4. Risk Stratification of Patients who Underwent Coronary Angiography according to Mehran Risk Scores

Number of Patients 78
Hypotension 7 (9.0%)
With IABP 2 (2.6%)
Congestive Heart Failure 24 (30.8%)
Age >75 years old 10 (12.8%)
Anemia 31 (39.7%)
Diabetes Mellitus 32 (41.0%)
Contrast Volume
0-100 ml 49 (62.8%)
101-200 mL 23 (29.5%)
201-300 mL 5 (6.4%)
301-400 mL 1 (1.3%)
Creatinine Clearance
>60 mL/ min/1.73 m? 48 (61.5%)
40-60 mL/ min/1.73 m? 9 (11.5%)
20-40 mL/ min/1.73 m? 2 (2.6%)
<20 mL/ min/1.73 m2 19 (24.4%)
Risk Stratification
7.5% risk of CIN, 0.04% risk of RRT 33 (42.3%)
15% risk of CIN, 0.12% risk of RRT 26 (33.3%)
26.1% risk of CIN, 1.09% risk of RRT 15 (19.2%)
57.3% risk of CIN, 12.6% risk of RRT 4(5.1%)
Table 5. Preventive Measures Done on Patients who Underwent Coronary Angiography
Number of Patients 78
With Nephrologist 31 (39.7%)
Hydration
No 2 (2.6%)
Yes, inadequate 21 (26.9%)
Isotonic (Plain or D5 NSS) 18
Hypotonic (Plain or D5 0.45% NaCl) 2
Hypotonic (D5W) 1
Yes, adequate 55 (70.5%)
Isotonic (Plain or D5 NSS) 48
Hypotonic (Plain or D5 0.45% NaCl) 2
NaHCO3 (150meqs) 5
N-Acetylcysteine 53 (67.9%)

6-12 hours after contrastmedia exposure) with ei-
ther isotonic, hypotonic solution or intravenous so-
dium bicarbonate. 67.9% of these patients received
N-acetylcysteine prior to the procedure.

DISCUSSION

Three out of 78 patients (3.8%) were identified to
have significant creatinine elevation in this study.

However, the said patients underwent major surgery
within 48 hours affer coronary angiography which
could explain the renal impairment, and therefore,
may not necessarily be labeled as contrast induced
nephropathy. Therefore, in comparison to an over-
all incidence of contrast induced nephropathy in the
general population of 0.6-2.3%*, the incidence of
contrast induced nephropathy among patients who
underwent coronary angiography at the University
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of Santo Tomas Hospital from January to Decemeber
2016 is nil.

Hypertension (79.5%) is the most common comor-
bid that was present in the patient population, while
diabetes mellitus (41%) is the most common risk
factor present in the Mehran Risk Scores, followed
by anemia (39.7%) and congestive heart failure
(30.8%). 62.8% of these patients used <100mL of
contrast and 61.5% of these patients had baseline
creatinine of >60 mL/ min/1.73 m2.

More than half of the patient population received
adequate hydration and N-acetylcysteine prior to
coronary angiography with or without PTCA, how-
ever the significance of these preventive measures
cannot be determined from this study since there
was no positive contrast induced nephropathy group
for comparison.

Of the 78 patients, 42.3% of patients were risk
stratified as low risk, 33.3% were moderate risk,

19.2% were high risk and 5.1% were very high risk
of contrast induced nephropathy and renal replace-
ment therapy, but none of these patients had CIN.

CONCLUSION

Although contrast induced nephropathy was de-
scribed as the third most common cause of new
AKI in hospitalized patients, it was accordingly
nil among those who underwent coronary angiog-
raphy at USTH from January to December 2016.
Benefits and risks of undergoing coronary angiog-
raphy should always be weighed individually. Risk
stratification scores should only serve as a guide in
managing patients and proper preventive measures
should be applied.
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