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Abstract

Objective: To determine the frequency of contrast induced acute kidney injury in patients undergoing
cardiac catheterization in Jinnah Hospital, Lahore.

Material & Methods: It was a cross sectional study conducted at the cardiology department of Jinnah
Hospital. After taking ethical approval from Ethical Review Board (Ref No. ERB130/2/03-11-2022), the
study was completed in six months 1i.e. from 04-11-2022 to 30-04-2023.Total of 217 patients of either sex who
underwent cardiac catheterization were included in the study. CI-AKI was defined as increase of serum creatinine
0.5mg/dl or 25% increase from baseline creatinine within 48 hours after exposure to contrast material.
Results: Oftotal 217patients, 54.8% were male and 45.2% were female. 25 patients (11.5%) in study population
developed CI-AKI . Risk of developing CI-AKI was clearly associated with old age, diabetes, hypertension,
coronary artery disease and angioplasty.(p <0.05)

Conclusion: The conclusion of the study was that frequency of CI-AKI in subjects undergoing cardiac cathete-
rization is 11.5% which is quite significant. Old age, history of diabetes mellitus, hypertension, ischemic heart
disease and angioplasty were significantly related with higher risk of developing CI-AKI.
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Introduction

Acute kidney injury (AKI) is defined as the increase
in serum creatinine value more than 1.5 times the
basal value or the decrease in glomerular filtration rate
by more than 25% or the decrease in urine output below
0.5 mL/kg/h.” Acute kidney injury (AKI) is a frequently
documented entity in admitted patients ranges form
18-70% with more frequent in critically ill patients.’
Among multiple causes of AKI, administration of intra-
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venous contrast is one of the leading causes of AKI and
ranked third most cause of AK1 in hospitalized patients'.

IV contrast is used both for diagnostic and therapeutic
purposes. Cardiac catheterization is one of the important
procedures where intravenous contrast is used. The
term ‘contrast induced AKI (CI-AKI)’ has been used
to describe renal injury with contrast exposure.*

It is less common with contrast exposure in patients
with normal renal functions as compared to patients
already having underlying renal disease.’

CI-AKl is considered reversible form of AKI though
it may be related to the adverse outcomes.*

Definition of the Contrast-induced nephropathy (CIN)
is deterioration of renal parameters, measured as either
a twenty five percent rise in serum creatinine (S/Cr)
from baseline or a 0.5 mg/dL (44 umol/L) rise in absolute
Serum Creatinine , within forty-eight hours of adminis-
tration of intravenous contrast.” CIN has strong correla-
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tion with a higher risk of mortality.”

There are multiple risk factors for developing CIN. Pre-
existing renal insufficiency is the most important risk
factor for CIN. Other important risk factors are advan-
cing age, underlying liver disease, atherosclerosis, heart
failure, anaemia and dehydration.”

The incidence of CIN ranges from 5 to 27% with less
chances in patients with normal renal functions." Accor-
ding to study by Rear etal, following coronary angio-
graphy or percutaneous coronary intervention, CIN is
reportedin upto 50% of high risk patients."

Materials and Methods

The study was conducted at the cardiology department
of Jinnah Hospital, Lahore. The duration of the study
was 6 months after synopsis approval i.e., 04-11-2022
to 30-04-2023. A sample size of 217 was determined
taking expected frequency of CI-AKI at 10% with
confidence level of 95% and 5 % margin of error. Non-
probability consecutive sampling. Indoor patients under-
going cardiac catheterization (Angiography and percu-
taneous coronary intervention). Both male and female
gender. Patients between 18 to 65 years of age were
included. Patients of ESRD currently on dialysis.
Patients already having underlying renal disease.
Patients underwent open heart surgery within 3 days
after coronary angiography were included. After the
synopsis approval, patients admitted to the cardio-
logy ward of Jinnah Hospital Lahore who met the inclu-
sion criteria were evaluated. Informed consent was
obtained. Fifty millilitres of low-osmolal contrast
'Ultravist' with an osmolality of 600 mosm/kg was used
intra-arterially for cardiac catheterization. Five millilitres
of venous blood were drawn for the measurement of
serum creatinine, at the baseline and 48 hours after the
catheterization. All the laboratory investigations were
performed in the pathology laboratory of Allama Igbal
Medical College, Lahore. Data collection was carried
out by the investigator himself via a questionnaire.
Contrast induced AKI was recorded as per operational
definition and it was managed as per hospital protocol.
In order to analyze data, the software SPSS 22.0. was
utilized. Categorical variables like gender, diabetes,
hypertension and ischemic heart disease were described
as percentage and frequency. Whereas the quantitative
variables e.g. age was reported as mean + standard
deviation. However, the outcome variables i.e. CI-AKI
was stratified by age, gender, diabetes mellitus (BSR
>200mg/dl), hypertension (BP >140/90mmHg), ische-

mic heart disease, procedure (angiography/ angioplasty)
and analyzed. Chi- square test was employed taking
p-value < 0.05 as significant to know the difference by
age, gender and with respect to outcome variable.

Results

217 patients were included in our study population.21
(9.4%) had age 30-40 years,54(24.9%) had age 41-50
years,98(45.2%) had age 51-60 years and 44 patients
(20.3%) had age 61-65 years. Among 217, majority 119
patients (54.8%) were male and 98 patients(45.2%)
were female(Table 1).Regarding associated comorbi-
dities, 138 patients(63.6%) had diabetes, 141 patients
(65%) had hypertension while 72 patients (33.2%) had
prior history of ischemic heart disease (Table 2).172
patients (79.3%) had undergone angiography while
45 patients (20.7%) had angioplasty. 25 patients (11.5%)
in study population developed CI-AKI while 192 patients
(88.5%) did nothad CI-AKI (Table 3). When we cross
tabulated age of patient with CI-AKI, it showed signifi-
cant result (p value <0.001) implying the significant

Table 1: Cross tabulation of CI-AKI with age groups and
Gender

Contrast Induced AKI p-value
Age of Patient Yes No
30-40 year (n=21) 1 (4.76%) 20 (95.24%)
41-50 year (n=54) 0 (0% 54 (100%) <0 001
51-60 year (n=98) 1 (1.02%) 97 (98.98%)
61-65 year (n=44) 23 (52.3%) 21 (47.7%)
Total (n=217) 25 (11.5%) 192 (88.5%)
Gender
Male (n=119) 13(10.92%) 106(89.08%) 0762
Female (n=98) 12 (12.24%) 86(87.76%)
Total (n=217) 25 (11.5%) 192(88.5%)

Table 2: Cross tabulation of CI-AKI against comorbidites

Contrast Induced AKI p-value
Diabetes Mellitus Yes No
Yes (n=138) 22 (15.94%) 116 (84.06%) 0.007
No (n=79) 3 (11.5%) 76 (88.5%)
Total (n=217) 25(11.5%) 192(88.5%)
Hypertension
Yes (n=141) 23(16.31%)  118(83.69%) 003
No (n=76) 2 (2.63%) 74 (97.37%) )
Total (n=217) 25(11.5%) 192(88.5%)
ITHD
Yes (n=72) 18 (25%) 54(75%) <001
No (n=145) 7 (4.82%) 138 (95.18%)
Total (n=217) 25(11.5%) 192(88.5%)
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association of old age with risk of CI-AKI. While gender
difference was not statistically significant (Table 1). On
cross tabulation of diabetes, hypertension and
ischemic heart disease with CI-AKI, all three

Table 3: Cross tabulation of Cardiac catheterization pro-
cedure with Contrast induced AKI

Cardiac Contrast Induced AKI Total p value
Catheterization Yes No
Procedure
Angiography 13 159 172
8.17% 91.83% 100%
: <.001
Angioplasty 12 33 45
26.66% 73.34% 100%
Total 25 192 217
11.5% 88.5% 100%

comorbidities were statistically significant.
Discussion

Acute renal injury due to contrast is common in patients
undergoing cardiac catheterization. It is a commonly
reported issue in literature however local data is scarce.

CI-AKI is correlated with higher risk of hospitalization,
higher morbidity and conversion to chronic kidney
disease in high-risk population undergoing the proce-
dure. CI-AKI also has poor prognosis in long term in
high-risk population. Thus, the study was performed
to find the incidence of CI-AKI in local population and
elaborate the association between various risk factors
and risk of CI-AKI. Out of total 217 patients, 25 patients
(11.5%) in study population developed CI-AKI while
192 patients (88.5%) did not develop CI-AKI. This
shows that the frequency of CI-AKI is high in those
undergoing cardiac catheterization. The findings of our
study are compatible with study conducted at cardiology
department Hyatabad Medical Complex of Peshawar
in 2014. In this study, 177 admitted patients underwent
cardiac catheterization and CI-AKI was observed in 18
patients (10% of study population)”. Similarly, in a
meta-analysis (Aug 2019) of 12 studies including 6342
patients who underwent cardiac catheterization after
STEMI showed that overall incidence of CI-AKI was
about 13%". In our study, there was significant asso-
ciation between age of patients and CI-AKI with overall
p value<.001. Out of total 21 patients in the age group
between 30-40 years, only 1 patient (5%) developed
CI-AKI while 23 patients out of 44(52%) developed
CI-AK in the age group 61-65 years. A study done by
Moos Sl et al in 2013 showed increased risk of CI-AKI

in patients aged > 65 years (odds raio:1.95)".

Our study determined that frequency of CI-AKI was
10% in males while 12% for females but it was not
statistically significant (p = 0.762). A study by Sidhu
RB etal in 2008 including 13127 patients showed that
there was no difference among different gender in young
patients but it was noted that frequency of CI-AKI was
higher for females compared with males in the age
group 65-79 years old with p<.00115.

Statistically significant association was noted between
diabetes mellitus and risk of CI-AKI in our population.
In the diabetes group frequency of CI-AKI was 15.9%
vs 3.9 % in non-diabetic group (p=0.007). These results
were similar to an Iranian study (2010) which demon-
strated that risk of contrast induced nephropathy was
greater in diabetics when compared to non-diabetic
patient (p<0.05)16. Similarly, there was statistically
significant association noted between hypertension and
CI-AKI. In our study CI-AKI occurred in 19% hyper-
tensive patient’s vs 2% normotensive patients (p = 0.003).
Our study also found statistically significant association
between ischemic heart disease and risk of CI-AKI. It
showed that the incidence of CI-AKI was 25% in those
with history of IHD vs 4.82% in those with no IHD (p
=<0.001). It has been found in Our data that there is
statistically significant difference occurs in the incidence
of CI-AKI in those undergoing angiography vs angio-
plasty (7% vs 26% respectively) with p value<0.001.
A study by Marenzi G et al in 218 patients with anterior
wall MI undergoing angioplasty showed incidence of
CI-AKIat19%".

There are limitations to our current study which include
single centre study and sample size which was not much
larger than the previous studies. Our study did not include
patients who were >65 years and <30 years of age. The
large sample size and inclusion of all age groups will
make data more reliable and accurate. There was also no
follow up of the patients who had AKI after contrast
so we cannot comment on long term consequences of
CI-AKI. Despite all these limitations, our study had
many strengths as well. It highlighted a very important
clinical entity on which very limited local data is avail-
able. Our study can provide important insights into
future studies conducted on CI-AKI

Conclusion

It is concluded that there is very much high frequency
(11.5%) of CI-AKI observed in patients undergoing
cardiac catheterization. Significant association of CI-
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AKI occurs with old age, history of diabetes mellitus,
hypertension, coronary artery disease and angioplasty.
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