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Frequency and Risk Factorsof Contrast-lnduced Nephropathy after Contrast
ProceduresinaNigerian Tertiary Centre

Fréguence et Facteurs de risque de néphropathie induite par les produits de contraste apres examens
dans un Centre Tertiaire du Nigeria

0. Okoye*, L. Ojogwu’, E. Unuigbe’, E. Oviasu®

ABSTRACT

Contrast-induced nephropathy (CIN) is a significant yet
underestimated problemin clinical practice. Theincreasing
use of contrast media in diagnostic and interventional
proceduresover thelast 30year shasresulted in CIN becoming
thethird leading cause of hospital-acquir ed acuterenal failure
(ARF) in developed countries. Despite this, thereis still a
paucity of data on theincidenceof CIN following intravenous
contrast media especially in developing countries.
Thegoalsof thisstudy wer eto determinethefrequency and
risk factorsof CIN amongst patientsreceiving intravenous
contrastin atertiary health institution.
Thisisahospital-based prospective observational sudy. One
hundred and eighty (180) consenting patientswer erecr uited
consecutively over a6-month period. Venousblood and urine
wer e collected for haematocrit, serum urea, electrolytesand
creatinineestimation and urinalysis, befor e contrast exposure
and up to 72 hour spost-exposure.

Thefrequency of CIN was 35.9% and onepatient required
haemodialysis. Baselinerenal insufficiency, anaemiaand age
>55year sweresignificant risk factorsfor CIN and predictive
of CIN in univariate but not multivariate analysis. WAJM
2013; 32(1): 19-25.

Keywords: Contrast-induced Nephropathy, risk factors,
frequency, contrast media.

RESUME

La néphropathie Induite par les produits de Contrate (NIC) est
significative mais toutefois, elle demeure un probléme sous estimé
dans la pratique clinique. L’accroissement de I’usage de produits de
contraste a visée diagnostique et interventionnelle au cours des 30
derniéres années a positionné les NIC comme troisiéme cause
d’hospitalisation pour insuffisance rénale aigue (IRA) acquise a
I’hdpital dans les pays développés. En dépit de ce constat, il demeure
une rareté de données sur I’incidence de NIC spécialement dans les
pays en dével oppement.

Lebut de cette étude étaient de déterminer lafréquence et lesfacteurs
derisque des NIC chez des patients recevant un produit de contraste
par voie intraveineuse dans une structure de santé tertiaire.

Il s’agit d’une étude d’observation prospective centrée sur un hopital.
Cent quatre vingt patients concentant étaient successivement recrutés
sur une période de 6 mois. Des échantillons de sang veineux ont été
collectés pour doser I’hématocrite, I’azotémie, la créatininémie,
I’ionogramme sanguin et des examens d’urines ont été faits avant
I’exposition au produit de contraste et jusqu’a 72 heures aprés
I’exposition.

Lafréguence de NIC était de 35.9% et un patient avait nécessité une
hémodialyse. Uneinsuffisance rénal e pré existante, une anémie et un
age>55 ans étaient des facteurs de risque significatifs et prédicteurs
de NIC en analyse univariée et non en analyse multivariée. WAJM
2013; 32(1): 19-25.

Mots Clés: Néphropathie Induite par un Produit de Contraste,
facteurs de risgque, fréquence, produit de contraste
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INTRODUCTION

Contrast-induced nephropathy
(CIN) isasignificant yet underestimated
problem in clinical practice. The
increasing use of contrast media in
diagnostic and interventional procedures
over thelast 30 yearshasresulted in CIN
becoming the third leading cause of
hospital-acquired acute renal failure
(ARF) after hypotension, and surgery.’=
It accounts for 12% of all cases of
hospital-acquired ARF in the devel oped
countries.® The contrast media guideline
of the European Society of Urogenital
Radiology (ESUR) defines CIN as
impairment in renal function (an increase
inserum creatinine by > 25% or 44.2umol/
L) within 3 days after intravascular
administration of contrast medium,
without an alternative aetiol ogy.* In most
cases of CIN there is an asymptomatic,
non-oliguric rise of serum creatinine
within 24hours; however, in more severe
cases, the creatinine concentration may
not peak until 5-10 days and the increase
may be associated with oliguria.® It may
occasionally progress to end-stage renal
failure.

The reported incidence of CIN
varies widely across the literature,
depending on the patient population
studied and the baselinerisk factors.t An
overall incidence of CIN following intra-
arterial contrast injection in the general
population was reported to be 0.6-2.3%
in 1997.” However, thefrequency of CIN
is said to have decreased over the past
decade from a general incidence of
about15% to 7%?® owing to a greater
awareness of the problem, better risk
prevention measures and improved
iodinated contrast media with less
toxicity.®

Although the incidence of CIN is
low in patients with normal renal
function, its prevalence can be much
higher in several patient subsets e.g.
diabetics, patients with existing renal
insufficiency.® -2 The rate of CIN
reported in studiesthat included patients
with pre-existing renal dysfunction or
diabetes mellitus in whom a standard
hydration protocol was not administered
is between 12% and 26%.%*15 Lodhia
et al reported anincidence of 25% among
patients with decompensated liver
cirrhosis.? In patientswith multiplerisk

markers, theincidence of CIN canriseto
50% or more.*®

There are no comprehensive dataon
the incidence of CIN following
intravenous administration of contrast
agents (CT imaging and similar
procedures).” Majority of existing
studies are on patients undergoing
interventional cardiology procedures
and findings for coronary intervention
patients cannot suffice for the other
population undergoing CT imaging and
other procedures. More recently, a study
by Mitchell, et al reported an incidence
of 11% among outpatients who undergo
contrast enhanced CT,'® and a high
mortality rate among patients with CIN
compared to those without.

Thereis generaly a paucity of data
on the incidence of CIN in Nigeria and
indeed so inAfrica. In Nigeria, Unuigbe
et al in 2007 reported acase of acuterenal
failure following use of intravenous CM
(diatrizoate derivative) in an elderly
hypertensive diabetic within 24 hours of
undergoing intravenous urography.®®
Thisreport confirmed that CIN doesoccur
among our patients in the developing
world and more research datain that field
was needed.

Thisstudy wasaimed at determining
the frequency and risk factors of CIN
amongst patients receiving intravenous
contrast in a tertiary health institution.

SUBJECTS

The study population consisted of
inpatients and outpatients aged 18years
and above, who were referred to the
UBTH Radiology Department for
contrast-enhanced computer tomo-
graphy or intravenous urography (1VU).
A total of 180 consenting subjects who
met the inclusion criteria were recruited
consecutively and studied.

The exclusion criteria included
subjectsbelow 18 years, failureto obtain
consent, subjects with cardiogenic
shock, ESRD/ on maintenance haemo-
dialysis, uncontrolled hyperthyroidism/
thyroid malignancies, New-York Heart
Association class|V Congestive Cardiac
Failure (CCF), history of hypersensitivity
to contrast in the past or exposure to
contrast in the last 24—48 hours, nursing/
pregnant subjects, subjects in whom
decision was made to withhold contrast
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injection during the procedure e.g
patientswith intracranial haemorrhage.

SUBJECTS, MATERIALS AND
METHODS

The study was conducted at the
University of Benin Teaching Hospital
(UBTH), atertiary hospital in the South-
South region of Nigeria, serving as the
main referra hospital in Edo, Delta, Kogi,
and Ondo states. It was a prospective
observational study spanning a period
of 6 months, September 2009 to March
2010. Ethical clearancewas obtained from
the Ethicsand Research committee of the
hospital for the study.

After obtaining informed consent
from eligible patients or their relatives,
information on their socio-demographic
characteristics, clinical history, blood
pressure (mmHg) and anthropometric
measurements were obtained and results
of laboratory investigations were
collated.

Five mls of venous blood was
collected by venepuncture (before, 24, 48
and 72 hours after exposure to contrast)
into lithium heparin bottles for serum
electrolyte, urea and creatinine
estimation. Creatinine estimation was
done using the modified Jaffe’s method.®
Two misof blood was also collected into
EDTA bottles and plain bottles for
haematocrit and serum albumin
estimation respectively. Blood samplefor
packed cell volume was centrifuged by
haematocrit centrifuge (Hawksley) and
readings were obtained using micro-
haematocrit reader (Hawksley micro-
haematocrit reader). Random urine
sampleswere collected into plain bottles
and tested using the 10 parameter
multistix (Medi-Test Combi 10® SGL by
Macherey-Nagel) for urinary abnorma-
lities before and up to 72 hours after
exposure to contrast for evidence of
urinary abnormalities such as proteinuria,
haematuria.

Eighty millilitersof iopamidol, alow
osmolar non-ionic iodinated CM was
injected intravenously for all patients
who had CT scans while 50mls of
diatrizoate (urograffin), a high osmolar
CM wasused for IVU.

The following definitions and
criteriawere used to eval uate the physical
and biochemical parameters:
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e CIN was regarded as elevation of
serum creatinine by >25%, 24—-72hrs
after exposure to contrast.

e Hypertension (HTN) - reported
history of HTN, HTN medication
usage or repeated blood pressure
reading of 3 140/90 mmHg as
measured with a mercury
sphygmomanometer, according to
JNCVII guidelines

e Hypotension - repeated systolic
blood pressure reading of
<100mmHg.

e Smoking status — reported history
of daily smoking was regarded as a
current smoker.?? Overall con-
sumption wasthen evaluated in pack
years.

*  Cardiac failure was defined as self
report of diagnosis of CCF by a
doctor or other health personnel.

e Diabetes was defined as self report
of diagnosis by a doctor or other
health personnel, or use of oral
glucose lowering agent/insulin.

* Obesity was regarded as BMI
>30kg/m?, waist circumference
>102cminmalesand 88cminfemaes
(WHR>0.7infemalesand >0.9in
males).

* Anaemia was regarded as PCV<
30%.2

e Hypoabuminaemiawasregarded as
serumalbumin< 3.5mg/dl.

e Rend insufficiency wasregarded as
baseline serum creatinine of >
1.5mg/dl or GFR <60mls/min.

*  Abnormal serum urea was defined
as serum ureaconcentration > 40mg/
d.

Data entry and management were
performed using statistical software
package version 16(SPSS, inc., Chicago,
IL). The socio-demographic charac-
teristics, health status and biochemical
measurements (serum electrolytes,
protein and creatinine; urine
abnormalities, haematocrit) of the study
population are presented astables. Data
are presented as mean + SD for
continuous variables and as frequency
and percentagesfor categorical variables.
Themain statistical analysisinvolved the
estimation of theincidence of CIN for the
study population; the incidence rates of
CIN according to age, sex and risk factors

such as hypotension, anaemia, diabetes
mellitus, renal impairment, hypo-
albuminaemia and exposure to specific
drugs were analysed.

For nominal data, the Chi-squaretest
was used to determine the difference
between groupswhilefor numerical data
the Student t-test was used. Yates
correction was used in caseswhereacell
had value less than 5 and Fishers exact
test was used when the expected value
was less than 10 and marked as t. All p
value < 0.05 was regarded as significant
and marked with asterix within tablesfor
ease of recognition. The unadjusted odds
ratio (OR) between baseline serum
creatinine and the outcome of CIN was
determined by simplelogistic regression
analysis.

RESULTS

One hundred and eighty patients
were recruited for the study, however
blood samplesfor morethan one day was
obtained in 142 patients. Of the 142
patients 17 (12%) were outpatientswhile
125(88.0%) were inpatients /emergency
patients. One hundred and thirty three
patients were referred for CT scan while
only 9 had IVU. Figure 1 shows the
various indications for CT scan among
the patients studied.
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Age of subjects ranged between
18-85 years. There were more males
than females with a sex ratio of 1:1.6
(F: M).9.9% of subjects were known
hypertensives, 7.0% known diabetics,
22.5% and 4.2% respectively had family
history of hypertension and diabetes;
2.1% had a history of diagnosed renal
disease, 26.1% used alcohol while 6.3%
smoked.

Frequency of CIN among Patients
Sudied

Fifty-one patients (35.9%)
developed CIN and of this only one
patient required haemodialysiswith renal
function returning to normal baseline
within 2 weeks. One of the 9(11.1%)
patients who had VU and 50 out of 133
(37.5%) who had CT scan developed CIN
(p=0.150t1). Out of the 17 outpatients
3(17.6%) developed CIN, while 48 of 125
(38.4%) inpatientshad CIN (p=0.160).

There were no statistically
significant difference between the
anthropometric measurements of CIN+
and Cl-patients (Table 1).

Serum creatinine levels of subjects
ranged between 0.30mg- 4.60mg/dl, with
mean of 0.88+0.46mg/dl. The frequency
of CIN increased significantly with
increasing baseline serum creatinine
levels(Table 2).
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Fig. 1: Indications for contrast CT Scan

ICSOL, Intracranial space occupying lesion; GIT, Gastrointestinal; Others, dizziness, lung
carcinoma, toxoplasmosis, hydrocephalus, uterinefibroid
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Tablel: Comparison of Anthropometriclndicesfor CIN (+) and CIN (-) Patients

Parameters ALLMean+SD CIN(+)Mean+SD CIN(-)Mean+SD M ean Difference 95% CI Pvalue
BMI (kg/m?) 26.40+2.69 26.23+2.37 26.49+2.86 -0.3(-1.1,2.2) 0576
Weight (kg) 74.76+8.49 74.27£741 75.04+£9.05 -0.7(-3.7,0.7) 0.606
WC(cm) 79.18+12.95 79.10+£104 7891150 0.2(-4.5,4.9) 0934
WHR 0.87£0.04 0.88+0.04 087004 0.0(-0.0,0.0) 0.346

Cl, Confidenceinterval; CIN, Contrast-induced nephropathy; SD, Sandard deviation; WC, Waist circumference; WHR, Waist hip ratio.

Table2: Distribution of Basgline Serum Creatinine Concentrationsamong CIN (+) and CIN (=) Subjects

Serum Creatinine (mg/dl) All n(%) CIN(+)n(%) CIN (-)n(%)
0.30-0.89 81(100.0) 24(29.6) 57(62.6)
0.90-1.49 53(100.0) 21(39.6) 32(35.2)
1.50-2.09 6(100.0) 4(66.6) 2(2.2)
>2.10 2(100.0) 2(100.0) 0(0.0)
Total 142 (100.0) 51 (35.9) 91 (64.1)

c2= 8.174, df=3, p=0.043

Table3: TheAssociation between Presumptive Risk Factorsand CIN

Risk Factors Total CIN(+)n(%) CIN(-)n(%) PValueor FishersExact
Sex
Femde 55(100.0) 20(36.3) 35(63.7) 0.929
Mae 87(100.0) 31(35.6) 56 (64.4)
Age
<55yrs 84(100.0) 24.(28.6) 60(71.4) 0.028*
>55yrs 58(100.0) 27(46.5) 31(53.5)
SBP
>100mmHg 135(100.0) 48(35.5) 87(64.5) 0.702t
<2100mmHg 7(100.0) 3(42.8) 4 (57.2)
Anaemia
Yes 25(100.0) 14(54.5) 11(45.5) 0.021*
No 117(100.0) 37(32.5) 80(67.5)
Diabetes
Yes 10(100.0) 5(50.0) 5(50.0)
No 132(100.0) 46(34.8) 86(65.2) 0.499 1
Creatinine
>1.5mg/dl 8(100.0) 6(75.0) 2(25.0) 0.025*t
<1.5mgy/dl 134(100.0) 45(33.5) 89 (66.5)
GFR
<60mI/minGFR 12(100.0) 8(66.7) 4(33.3) 0.028*t
>60ml/min 130(100.0) 43(33.) 87(66.9)
Serum albumin
<3.5g/dl 70(100.0) 28(40.0) 42 (60.0) 0.317
>3.5g/dl 72(100.0) 23(31.9) 49(68.1)
Serumurea
>40mg/d 50(100.0) 23(46.0) 27(54.0) 0.065
<40mg/d 92(100.0) 28(30.4) 64 (69.6)

7 = Fishers exact test; *= Significant p value
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Table4: Predictorsof CIN

Contrast-Induced Nephropathy

Risk Factors OR Cl (95%) P OR Cl (95%) P
SimpleLogistic Regression Multiple L ogistic Regression

GFR>60ml/min 405 1.15-14.19 0.029 052 0.12-2.30 0.390
Cr >1.5mg/dl 590 1.15-30.50 0.033 413 0.67-25.40 0.126
PCV >30% 275 1.14-6.64 0.024 092 0.31-271 0834
Age > 55years 218 1.08-4.37 0.029 049 0.24-1.03 0.060

OR= oddsratio, Cl= confidenceinterval, GFR=glomerular filtration rate, Cr= serumcreatinine, PCV= packed cell volume.

Risk Factors of Contrast-induced
Nephropathy

Table 3 shows the association
between the presumptiverisk factors and
CIN. A higher proportion of femalesthan
males had CIN. Diabetics and
hypoal buminaemic patients had a higher
occurrence of CIN compared to those
without these conditions. These
differenceswere however not statistically
significant. There were a significantly
higher proportion of patientswith serum
creatinine > 1.5mg/dl or GFR<60mI/min
developing CIN compared to those with
values < 1.5mg/dl or GFR >60ml/min;
similarly anaemic and patients aged
>55yrshad significantly increased risk of
CIN. Basdlinecreatinine, GFR<60ml/min,
anaemiaand age >55yrswere predictive
of CIN in univariate analysis but not in
multivariate analysis(Table 4).

DISCUSSION

This study has shown interestingly
that the frequency of CIN is not as low
aspreviously perceived. The frequency
of 35.9% ismuch higher when compared
to some previously recorded data like
3.3% by Richal, et al * 1.4% by Mueller
et al % and 6.6% by Barret; et al ¢ though
these studiesinvestigated CIN after intra-
arterial contrast procedures. The
frequency of 17.6% obtained among the
outpatient subset in our study however
compares with the reported incidence of
11% by Mitchell et al fromtheir study of
CIN after contrast enhanced CT in the
outpatient setting.!®

Clinical studies on CIN usually
measure a surrogate endpoint for acute
renal failure sincetheincidence of patient
outcome events is so low.'” There is
generally a lack of uniformity of
definitions of surrogate CIN and thus
comparison between different CIN trials

West African Journal of Medicine Vol. 32, No. 1 January—-March, 2013

is difficult. There are variations on the
definition of CIN with regard to both the
increasein serum creatinine (for example
increasesof >25%, >20%, >50%, >100%
or absolute increases e.g >0.5mg/dl,
>0.3mg/dl >1.0mg/dl havebeen used) and
thetimeframe, which uses measurements
of theincreasein serum creatinine within
48, at 48, at 72, between 48 and 72 hrs,
etc. " The incidence of surrogate CIN
varies greatly within the same patient
groups, depending on the definition
employed. A lower incidence is usually
found when definition including the
stricter absolute increase of >0.5mg/dl
is applied. The incidence can increase
substantially if the definition of relative
increase of >25% is applied and even
more when a combination of definitions
isused.’ Overall, the acuterisein serum
creatinine of 0.5mg/dl or a25% increase
from basalinewidely used indefining CIN,
describes specific changes in renal
function in keeping with the RIFLE
classification.®

Various factors are responsible for
the disparity in incidence rates obtained
instudies. Mccullogh et al Zreported an
incidence of 3.9% and 14.5% when CIN
was defined using serum creatinine rise
>0.5mg/dl and > 25% respectively. The
high incidence obtained in our study
may be due to the use of >25% rise in
baseline serum creatinineto define CIN.
Solomon et al recently suggested that
an absolute rise of 0.3mg/dl (regardless
of 25% risein creatinine) may be amore
sensitive threshold for CIN and related
complications.?”

Other factors that may generally
influence the incidence rate of CIN
include the baselinerenal function of the
study population (normal, reduced or
mixed); contrast volume and presence or
not of preventive interventions e.g. pre-

hydration, use of sodium bicarbonate or
N-acetylcysteine.* Though majority of
the patients studied had normal or
highnormal baseline serum cresatinine, the
drawbacks of using serum creatinine as
a measure of renal function is well
documented.

The frequency of CIN was higher
among in-patients (38.4%) than out-
patients (17.6%). Majority of subjects
studied were ill emergency/inpatients
who had other comorbid conditions
commonest being cerebrovascular
disease. In the study by Mitchell et al 28
majority of patients were stable out-
patients referred for pelvic CT scan.
Emergency patients are at increased risk
for CIN® because of the lack of time to
hydrate them adequately for the
procedure. Again there was no specific
pre-hydration protocol donein thisstudy.
More than 50% of patients had stroke,
this meant that such patients had
underlying vascular disease which is a
risk factor for CIN. Again there is the
regular practice of using mannitol for a
subset of these patients, who had
cerebral oedema. Mannitol may be
harmful if used in patients undergoing
contrast procedures as it causes osmotic
diuresis and induces adenosine
secretion® further increasing the risk for
CIN.

The incidence of CIN in patients
with underlying CKD isextremely high,
ranging from 14.8%-55%%%. Hall et al
showed that the risk of CIN rises as
baseline serum creatinine rises; risk of
CIN was 2%, 10.4% and 62% respectively
in patients with serum creatinine of
<1.2mg/dl, 1.4-1.9mg/dland > 2mg/dl.
Similarly, in our study the risk of CIN
significantly increased with increasing
baseline serum crestinine; 29.6%, 39.6%,
66% and 100% respectively in patients
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with baseline serum creatinine <0.9, 0.9—
1.49,1.5-2.0 and >2.0mg/dl. Only 5.6%
(n=8) of the patients studied had serum
creatinine >1.5mg/dl however 75.0%
(n=6) of these developed CIN confirming
theincreased risk of CIN in patientswith
renal insufficiency.

In this study patients with some of
theknownrisk factorsfor CIN had higher
incidence of CIN compared to patients
without such risk factors though did not
reach statistical significancee.g.5 of the
10 (50%) diabetic patients developed CIN
compared to non-diabetics (34.8%) and
46% of those with raised serum urea
developed CIN compared to 30.4%
among those with normal levels. Among
diabetics, theincidenceof CIN variesfrom
5.7-29.4%.%% Lautin et al reported a
higher incidence in azotaemic (30%)
compared to non- azotaemic patients
(10%).%

It was not surprising that increasing
age and anaemia were significant risk
factorsof CIN. Thereisgenerally adecline
in renal function with age, though this
did not reflect in the overall baseline
serum creatinine of the population. One
of the limitations of the use of surrogate
creatinine asamarker of renal functionis
that it overestimatesrenal functioninthe
elderly because of their reduced muscle
mass. Other peculiar characteristics of
the elderly include atherosclerosis and
reduced ability to accommodate oxidative
injury® both of which increase the risk of
CIN. Inthis study 14 out of 25 anaemic
subjects developed CIN. Anaemia as a
risk factor has been confirmed by other
studies.®

Inthe study by Mitchell, et al #three
presumed risk factors (heart failure,
diabetes, and vascular disease) were
more common in patientswho developed
CIN, whereasbasdinerenal insufficiency
and the presence of anemiawere not. In
their study population, 41% had none of
the presumptiverisk factorsfor CIN, and
25% had only onerisk factor.In our study
however, only 19% of the 142 patients
had none of the presumptive risk factors
for CIN. This again further explains the
higher incidence rate recorded in this
study when compared to other
studies.The fact that all patients were
blacks may also be contributory, as some
report have associated black race with
increased predisposition to CIN.%:%

The correl ation between the amount
of CM and the risk of CIN is well
documented.® The volume of contrast
used during the procedureswas generally
minimal, 80mlsfor CT and 50misfor IVU.
It would have been expected that there
will be arelatively lower risk of CIN in
these patients compared to patients in
whom higher volumes of contrast are
used though this was not studied.
However CIN has been reported in
patients in whom < 80mls of contrast
media was used.*®* Manske et al ¥
reported that volumes of low osmolar
contrast media (iohexol or iopamidol)
greater than 30mL were associated with
markedly increased incidence of contrast
nephropathy among azotaemic diabetics
and for each 5-mL increment, the risk of
nephropathy increased by 65%.

Previous literature that examined
CIN focused on populations that were
undergoing coronary or limb angiography
and on patients with moderate to severe
renal insufficiency.®® Several differences
in administration technique and patient
strata underscore the need for more data
on CIN following contrast enhanced CT.
First, CT requires an intravenous bolus
of 80to 150ml of contrast material injected
within 10 to 20 seconds, whereas organ
or limb angiography studies use a series
of smaller intra-arterial injections of
contrast material, delivered over 10to 20
min. This may result in important
mechanistic differences in the develop-
ment of CIN compared with intravenous
administration. More critical is the
increasing use of contrast CT scan in
developing nations often times for
emergency diagnosis of stroke in
unstable patients with co-morbid
conditions that may predispose them to
CIN.

The frequency of CIN was lower
among patients who had 1VU(11.1%)
compared to those who had CT
scan(37.5%). This observation may be
due to the lower volume of contrast
injected during IVU but moreimportant
is the fact that patients who presented
for IVU were mostly outpatients who
weremoreclinically stable and had prior
renal function test done as a routine
practice.

Finally, this study confirmsthat CIN
does occur among patients undergoing
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contrast-enhanced CT and that baseline
renal insufficiency, anaemia and
increasing age are the strongest risk
factors. With the increasing use of this
important diagnostic imaging, it is
essential to emphasize that when
considering patients for contrast
procedure, patients and physicians need
to be aware of the potential renal
complicationsand weigh therisks against
benefits. The usefulness of adequate
hydration prior to and after contrast
procedures is still of paramount
importance. Additional research is
needed to determine the potential for
delayed complications in patients who
have CIN and do not develop severerena
failure or death in the short term.

Our limitations were the high drop-
out rate especially among outpatients
dueto unavailability for follow up blood
draws; and refusal, death or discharge of
inpatients. Most patients were not
followed up for long enough to determine
complete resolution of renal impairment
(i.e. return of serum creatinineto baseline
values) and to identify patients who may
develop complicationslater. Thiswasdue
to financial constraints and logistics.

DUALITY OFINTEREST.
declared None.

REFERENCES

1. Goldenberg 1, Matetzky S.
Nephropathy induced by contrast
media: pathogenesis, risk factors and
preventive strategies. CMAJ 2005; 172:
1461-71.

2. Hou SH, Bushinsky DA, Wish JB,
Cohen JJ, Harrington JT. Hospital
acquired renal insufficiency: A
prospective study. AmJ Med 1983; 74:
243-248.

3. Baker CS, WraggA, Kumar S, DePalma
R, BakerLR et al. A rapid protocol for
the prevention of contrast- induced
rena dysfunction. The RAPID Study.
JAm Coll Cardiol 2003;41: 2114-8.

4. Thomas HS, Morcos SK. Contrast-
mediaand the kidney: European Society
of Urogenital Radiology (ESUR)
guidelines. Br J Radiol 2003; 76: 513—
515.

5. Rudnick MR, Berns JS, Cohen RM,
Goldfarb S. Contrast -mediaassociated
nephrotoxicity. Semin Nephrol 1997;
17 15-26.

6. McCullough PA, Wolyn R, Rocher LL,
Levin RN, O’Neill WW et al. Acute

24 West African Journal of Medicine Vol. 32, No. 1 January-March, 2013



Ogochukwu Okoye and Associates

10.

11.

12.

13.

14.

15.

16.

17.

rend failureafter coronary intervention:
incidence, risk factors and relationship
to mortality. AmJMed 1997; 103: 368—
378.

Lasser EC, Lyon SG, Berry CC. Reports
on contrast mediareactions: analysis of
data from reports to the US Food and
Drug Administration. Radiology 1997;
203: 605-610.

Bartholomew BA, Harjai KJ, Dukkipati
S, BouraJA, Yerkey MW et al. Impact
of nephropathy after percutaneous
coronary intervention and amethod for
risk stratification. Am J Cardiol 2004;
93: 1515-1519.

McCullough PA, Sandberg KR.
Contrast Induced Nephropathy: clinical
insightsand practical guidance. A report
fromthe CIN ConsensusWorking Panel.
AmJ Cardiol 2006; 98:

Parfrey PS, Griffiths SM, Barret BJ.
Contrast material- induced renal failure
in patientswith diabetes mellitus, renal
insufficiency or both. A prospective
controlled study. N Engl J Med 1989;
320: 143-149.

Rich MW, Crecelus CA. Incidence, risk
factorsand clinical course of acuterenal
insufficiency after cardiac cathe-
terisation in patients 70 years of age or
older. A prospective study. Arch Intern
Med 1990; 150: 1237-1242.

LodhiaN, Kader M, Mayes T, Mantry
P, Maliakkal B. Risk of contrast-
induced nephropathy in hospitalized
patients with cirrhosis. World J
Gastroenterol 2009; 15: 1459-1464.
Cochran ST, Wong WS, Roe DJ.
Predicting angiography- induced acute
rena functionimpairment: clinical risk
model. AJR AmJ Roentgenol 1983; 141:
1027-33.

Schillinger M, Haumer M, Mlekusch W,

Exner M, Sabeti Set al. Predicting rena
failure after balloon angioplasty in high
risk patients. J Endovasc Ther 2001; 8:
609-14.

Sabeti S, Schillinger M, Mlekusch W,
Ahmadi R, Minar E. Reduction in renal
function after renal arteriography and
after renal artery angioplasty. Eur JVasc

Endovasc Surg 2002; 24: 154-60.
McCullough PA, Adam A, Becker CR,
Davidson C, Lamiere N et al. on behal f
of the CIN Consensus Working Panel.
Risk prediction of contrast-induced
nephropathy. Am J Cardiol 2006; 98:
27K-36K.

Uder M, Heinrich M. Contrast-induced
Nephropathy: A Review Focusing on
X-ray and CT Applicationsand the | so-

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Osmolar Controversy.
decisions 2007: 4.
Mitchell AM, Jones AE, Tumlin JA,
Kline JA. Incidence of contrast-induced
nephropathy after contrast-enhanced
computed tomography in the outpatient
setting. Clin J Am Soc Nephrol 2010; 5:
4-9.

Unuigbe El, Adeyekun AA, Azubuike
CO, Oladele CO. Acute renal
impairment following use of intravenous
contrast agent: A case report and
reminder for increased awareness of the
problem. Niger Postgrad Med J. 2007,
14: 358-61.

Masson P, Ohlsson P and Bjorkhem I.
Combined enzymic — Jaffe method for
determination of creatinine in serum.
Clin Chem. 1981; 27: 18-21.
Chobanian AV, Bakris GL, Black HR,
Cushman WC, Green LA et al. The
seventh Report of the Joint National
Committee on Prevention, Detection,
Evaluation and Treatment of High Blood
Pressure: The JNC report 2003; 289:
2560-2572.

National Centre for Chronic Disease
Prevention and Health Promotion
Centre for Disease Control and
Prevention. US Department of Health
and Human Services. Behavioral Risk
Factor Surveillance.

Okwa OO, Ibidapo AC. The Malaria
situation, perception of cause and
treatment in a Nigerian University. J
Med Med Sci. 2010; 1: 213-222.
Richal CS, Textor SC, Grill DE, Berger
PB, Ting HH, et al. Incidence and
prognostic importance of acute renal
failure after percutaneous coronary
intervention. Circulation 2002; 105:
2259-64.

Mueller C, Seidensticker P, Buettner HJ,
Perruchoud AP, Staub D et al. Incidence
of contrast nephropathy in patients
receiving comprehensive intravenous
and ora volume supplementation. Swiss
Med Wkly 2005; 135: 286-290.

Barret BJ, Parfrey PS, Vavasour HM,
McDonad J, Kent. G et a. Contrast
nephropathy in patients with impaired
rena function: High versuslow osmolar
media. Kidney Int 1992; 41: 1274-9.
Solomon RJ, Mehran R, Natargjan MK,
Doucet S, Katholi RE et al. Contrast-
induced nephropathy and long-term
adverse events: cause and effect?Clin J
Am Soc Nephrol 2009; 4: 1162-1169.
McCullough PA, Sandberg KR.
Epidemiology of contrast induced
nephropathy. Rev Cardiovasc Med
2003; 4: S3-S9.

Imaging

29.

30.

31.

32.

33.

35.

36.

37.

38.

Contrast-Induced Nephropathy

Gruberg L, Mehran R, Dangas G,
Weksman R, Fuchs Set al. Acuterenal
failure requiring haemodialysis after
percutaneous coronary intervention: in-
hospital and one year outcomes.
Catheter Cardiovasc Interv 2001; 52:
409-16.

Nikolsky E, Mehran R, Turcot D,
Aymong ED, Mintz GS et a. Impact of
chronic kidney disease on prognosis of
patients with diabetes mellitus treated
with  percutaneous  coronary
intervention. Am J Cardiol 2004; 94:
300-305

Hall KA, Wong RW, Hunter GC,
Camazine BM, Rappaport WA et al.
Contrast-induced nephrotoxicity: the
effects of vasodilator therapy. J Surg
Res 1992; 53: 317-320.

Lautin EM, Freeman NJ, Schoenfeld
AH, Bakal CW, Haramati N et al.
Radiocontrast associated renal
dysfunction: incidence and risk factors.
AJR Am J Roentgenol 1991; 157: 66—
68.

Nikolsky E, Mehran R, Lasic Z, Mintz
GS, Lansky AJ, Na Y, et al. Low
hematocrit predictscontrast-induced
nephropathy after percutaneous
coronary interventions. Kidney Int 2005;
6: 706 —713.

Dangas G, lakovou I, Nikolsky E,
Aymong ED, Mintz GS et al. Contrast-
induced nephropathy after percu-
taneous coronary interventions in
relation to chronic kidney disease and
hemodynamic variables. Am J Cardiol
2005; 95: 13-19.

Lindsay J, Apple S, Pinnow EE,
Gevorkian N, Gruberg L, Satler LF, et
al. Percutaneous coronary intervention-
associated nephropathy foreshadows
increased risk of late adverse eventsin
patients with normal baseline serum
creatinine. Catheter Cardiovasc Interv
2003; 59: 338-343.

Vlietstra RE, Nunn CM, Narvarte J,
Browne KF. Contrast induced
nephropathy after coronary angiog-
plasty in chronic rena insufficiency. Am
Heart J 1996; 132: 1049-1050.
Manske CL, Sprafka JM, Strony JT,
Wang Y. Contrast nephropathy in
azotemic diabetic patients undergoing
coronary angiography. AmJ Med 1990;
89: 615-620.

Rao QA, Newhouse JH: Risk of
nephropathy after intravenous
administration of contrast material: A
critical literature analysis. Radiology
2006; 239: 392-397.

West African Journal of Medicine Vol. 32, No. 1 January—-March, 2013 25



