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Abstract

Introduction: Contrast — induced nephropathy (CIN),
is an acute kidney injury state, which has managed to
catch the attention of cardiologists, as a result of incre-
asing cardiac invasive interventions. Lately there has
been a lot of research to get insight in the etiology,
pathogenesis, recognition, diagnosis and prevention of
CIN, so that the long term adverse effects can be avoi-
ded. Much of the research has been in the form of
retrospective or observational studies on groups of pat-
ients undergoing angiographic contrast exposure.
Objective: The objective of the study was to:
Determine the frequency of CIN in diabetics under-
going coronary angiography.

Study Design: Case series.

Settings: Department of Cardiology, Jinnah Hospital,
Lahore.

Duration of Study: Six months (1* June, 2014 to 30®
November, 2014).
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Subjects and Methods: 155 patients fulfilling the
selection criteria were included in the study. They
were admitted through medical emergency and out-
door department and admitted in CCU, Jinnah Hospi-
tal Lahore. Written informed consent was taken. Pati-
ent related information (name, age, sex and address)
was obtained. These patients underwent coronary angi-
ography. Post angiogram, serum analysis was done
daily during hospital stay of patient to assess serum
creatinine. CIN was labeled as per operational definit-
ion and thus frequency of CIN in type I and type II
diabetics undergoing angiography was determined by
serial creatinine monitoring.

Results: The frequency of increase in serum create-
nine > 0.5 mg/dl after PCI leading to CIN in diabetics
undergoing coronary angiography was recorded in
7.10% (n=11) out of a total of 155 cases.
Conclusion: We concluded that the frequency of CIN
is not very high in diabetic patients undergoing coro-
nary angiography. However, it continues to be a clini-
cally challenging adverse event in all patients, espe-
cially diabetics, having coronary angiography for diag-
nostic or therapeutic purposes. Therefore, these pati-
ents should be recognized and monitored carefully to
avoid long-term adverse effects of CIN.

Keywords: Coronary artery disease, coronary angio-
graphy, diabetes, contrast induced nephropathy, fre-
quency.

Introduction

Ischemic Heart Disease (IHD) poses an ever expand-
ing health and economic burden in the present times,
especially in the developing countries. Today, 30% of
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the total deaths are caused by IHD. Acute Myocardial
Infarction (AMI) and its frightful complication spec-
trum is the most feared presentation of IHD, having
substantial morbidity and mortality. Owing to the
remarkable evolution in pharmacological and interven-
tional therapies to treat AMI and its complications, it
is now possible to save more lives and decrease car-
diovascular morbidity."* In the last few decades, the
implementation of Coronary angiography for diag-
nostic as well as therapeutic purposes has increased
massively. CIN is a poor prognostic factor with increa-
sed mortality. A lot more clinical data and studies are
required to fully establish the relation between CIN
and death due to CIN. CIN leads to prolonged hospital
stay. CIN is the cause of nearly 10% of AKI that deve-
lop during hospital stay, causing it to be a major pro-
gnostic factor in increased mortality and morbidity.
The mechanisms of development of CIN are not com-
pletely understood yet.**

Despite the observation that diabetic patients
undergoing PCT are at an increased risk for developing
CIN, no definite pharmacological therapy has been
defined for preventive practice. Thus, the identifi-
cation of patients who are at an enhanced risk of deve-
lopment of CIN is pertinent.’

One study reported the frequency of CIN in dia-
betics as only 5.2%.° According to another study, the
frequency of CIN was reported to be 18.4% in diabe-
tics.” While one study reported a very high rate i.e.
CIN occurred in 35.7% of diabetic patients.*Usually,
CIN appears within 24 — 48 hours of exposure fo the
contrast medium, serum creatinine levels increase
achieving the maximum value in 3-5 days. In majority
of the cases, the renal functions return to normal val-
ues or baseline in about 7 — 21 days post contrast
exposure.’

The rationale of this study was to observe and find
out the extent and frequency of CIN in diabetic pati-
ents who are undergoing coronary angiography. Lite-
rature has showed that CIN is more in diabetic patients
after PCI but there is also controversy in results. Some
studies have reported very high rate of post angio-
graphy CIN but some reported its incidence as very
low. Through this study we wanted to confirm the fre-
quency of post-angiography CIN, as there is no local
data available regarding this complication.

Methodology

This was a descriptive study, conducted at Department
of Cardiology, Jinnah Hospital Lahore, Pakistan for a

duration of 6 months ., from 1¥June 2014 to 31%
November 2014. CIN was defined as “a new/acute rise
in the renal function tests i.e., rise in serum creatinine
by 25% or greater than 0.5 mg/dL. when compared
with the baseline serum creatinine or an acute decline
in the estimated glomerular filtration rate (eGFR) by
more than 25%, after exposure to angiographic con-
trast material .However, other causes of acute renal
injury, structural renal disease or pre-existing renal
failure are to be ruled out first”.” Diabetes was labeled
as Fasting plasma glucose level =7 mmol/l (126 mg/dl)
and Random plasma glucose level >11.1 mmol/l (200
mg/dl) or those patients who are already taking anti-
diabetic drugs.

The sampling technique was Non-probability, pur-
posive sampling. A sample size of 155 cases was
taken. The patients were selected from the outdoor and
emergency cases presenting to Cardiology Depart-
ment, Jinnah Hospital with coronary artery disease in
whom coronary angiography was being planned.

The inclusion criteria included Diabetic patients of
age 30 — 80 years, of either gender, undergoing PCI
after first episode of MI. Exclusion criteria was defi-
ned as patients with baseline serum creatinine > 1.3
mg/dl before PCI, patients with advanced liver disease,
patients with previous history of PCI or coronary
artery bypass grafting, structural kidney disease ruled
out by ultrasonography (renal stones, hydronephrosis,
obstructive uropathies, and polycystic disease) and
previous history of alcohol use.

155 patients fulfilling the inclusion criteria were
selected for the study through medical emergency and
were admitted in CCU, Jinnah Hospital Lahore. Writ-
ten informed consent was taken. Patient related infor-
mation (name, age, sex and address) was obtained.
Then patients underwent angiography under a single
cardiologist. Blood sampling was done for the serum
creatinine levels at the time of admission and again
repeated before coronary angiography. Serum crea-
tinine was again repeated 24 and 72 hours after the
angiography.

Data analysis was done on SPSS version 17. Qua-
ntitative variables like age and post procedure serum
creatinine value were presented by mean + standard
deviation. Qualitative variables like gender, rise in
serum creatinine > 0.5 mg/dl and CIN were presented
as frequency and percentage. Data was stratified for
age (30 — 50, 51 — 70, > 70 years) and gender (male,
female).

An approval was taken from the Ethical and resea-
rch committee of Jinnah Hospital, Lahore, beforehand.
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Results

Age distribution of the patients showed; 30.32% (n =
47) between 30 — 50 years, 41.29% (n = 64) between
51 — 70 years and 28.39 %( n=44) >70 years of age,
mean + SD was calculated as 58.4 + 13.43 years.
(Table 1).

Mean baseline creatinine level before the proce-
dure was recorded as 0.37 + 0.18 mg/dL, mean creati-
nine level post angiography was 0.88 = 0.22 mg/dL. In
the patients eventually developing CIN, mean creati-
nine level was found to be 0.92 = 2.68 (Table 2). CIN
developing in diabetics, undergoing coronary angio-
graphy was recorded in 7.10% (n = 11) of the total
sample size, while 92.90% (n = 144) had no finding of
raised creatinine after angiography (Pie Chart 2).

Table 1: Age Distribution (n = 155).

Age (in years) No. of Patients %
30-50 47 30.32
51-70 64 41.29

=70 44 28.39
Total 155 100

Mean + SD: 58.4 + 13.43

Gender distribution of the patients showed 53.55%
(n = 83) male and 46.45% (n = 72) females (Pie Chart
1).

GENDER DISTRIBUTION
54%
n=83
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o
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Graph 1: Gender Distribution of All Cases (n= 155).

Table 2: Mean Creatinine Level mg/dL (n= 155).

Time of Measurement of Mean Creatinine Level
Creatinine Level (mg/dl)
Baseline 0.37+0.22
After PCI 0.80+0.89

In cases of CIN 0.92+£2.68

Frequency of Serum Creatine 20.5 mg/dl and Contrast Induced
Nephropathy in Diabetics Undergoing Angiography
71%
n=11

92.9%
n=144
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Graph 2: Frequency of Serum Creatine = 0.5 mg/dl and
Contrast Induced Nephropathy CIN in Diabetics
Undergoing Angiography (n = 155).

Out of 11 cases of CIN, 18.18% (n = 2) were bet-
ween 30 — 50 years, 45.46% (n =5) were between 51 —
70 years and 36.36% (n = 4) had > 70 years of age.
(Table 3).

Out of 11 cases, 63.64% (n = 7) were male and
36.36% (n = 4) were females (Pie Chart 3).

Table 3: Stratification for Age in Cases of CIN (n=11).

Age(in years) No. of patients %
30-50 2 18.18
51-70 5 45.46

=70 4 36.36
Total 11 100

Discussion

Recently CIN has caught attention due to the increas-
ing number of cases reported and the possibility of
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lasting adverse effects following its occurrence. There
has been much interest in the causative factors, patho-
genesis, recognition, prevention and management on
CIN in the developed countries. All this is aimed at
understanding this acute injury process and to prevent
the occurrence of long term adverse effects and mor-
tality.'®"” Most clinicians have conducted observa-
tional and retrospective studies to determine the preva-
lence and frequency of CIN.'*"

STRATIFICATION FOR GENDER

36.36%
n=4

63.64%
| BMale OFemale n=7

Graph 3: Stratification for Gender in Cases of CIN
(n=11).

The reason behind this study was to determine the
frequency of Contrast induced nephropathy in diabe-
tics undergoing angiography as the literature shows
that CIN is more in diabetic patients after angiography
but there is also controversy in results.

In our study, out of 155 cases, mean age was cal-
culated as 58.4 + 13.43 years, 53.55% (n = 83) were
male and 46.45% (n = 72) were females. The fre-
quency of contrast induced nephropathy in diabetics
undergoing angiography was in 7.10% (n = 11) of the
total sample studied.

Our findings are in agreement with a study that
reported the frequency of CIN in diabetics was 5.2%
only.® While another study reported that frequency of
CIN was 18.4% in diabetics.’

Some other authors reported that, the occurrence
of CIN in diabetics, previously having normal renal
functions, ranges between 9 — 40%, resulting in mode-
rate degree of renal dysfunction. However there is a
higher occurrence rate of 50 — 90%, in diabetic pati-
ents having pre-existing renal disease.”*"” In compari-
son the frequency in the general population (diabetics
and non-diabetics) is quite low .falling in a range of

less than 2%."°

Diabetes is thought to be an independent risk
factor for the occurrence of CIN."” However this not-
ion has not been found to be conclusive in a lot of
prospective studies. For instance, Parfreyet al,'® con-
ducted a study focused on diabetes as a sole indepen-
dent factor in the establishment of CIN and it was
found that in the diabetic arm, there was no significant
incidence of CIN. But still, it was concluded that the
hyperglycemic patients were noted to have an increa-
sed risk of declining renal functions after exposure to
contrast material. Thus it is considered prudent to
count diabetes as a pre-procedural risk factor.

The findings of our study suggest that CIN re-
mains a challenging and under-rated clinical complica-
tion occurring in diabetic patients who are undergoing
coronary angiography and intervention. In order to
avoid the occurrence of CIN in our setup, it is very
necessary that diabetes must be taken as an indepen-
dent risk factor for the development of CIN, so that
pre-procedural precautions can be taken to avoid this
adverse effect.

Conclusion

We concluded that the frequency of Contrast induced
nephropathy is not very high in diabetic patients
undergoing coronary angiography. However, it rem-
ains a clinically challenging adverse effect in diabetics
undergoing coronary and these patients should be
recognized and monitored carefully to avoid long-term
adverse events.
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