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ABSTRACT

Background: In the field of imaging and diagnosis, Contrast
media (CM) are becoming increasingly used. This results in the
rising incidence of iatrogenic renal function impairment caused
by the exposure to CM, a condition known as contrast induced
nephropathy (CIN). There has been increase in usage of
contrast media and computed tomography (CT) scan of renal
system in diabetic patients. Hence; we planned the present
study to assess the effect of radio contrast enhanced CT of
renal system in diabetic patients and compare it with non-
diabetic subjects.

Materials & Methods: The present study included
retrospective assessment of effect of radio contrast enhanced
CT of renal system in diabetic and non-diabetic subjects. A
total of 40 subjects were included in the present study, out of
which 20 were diabetic and 20 were non- diabetic. Patient
details were obtained from the archives of the data records of
the department of radio-diagnosis. Investigation records of all
the patients were obtained for the assessment of contrast
induced nephropathy and before the procedure blood urea
levels and serum creatinine levels were measured. Data
records of repeat creatinine and creatinine clearance post-
procedure after 48 hours were obtained and assessed. All the
results were assessed by SPSS software.

Results: A total of 40 patients were included in the present
study. Mean pre-operative and post-operative value of plasma
creatinine levels in non-diabetic patients was 0.75 and 0.95

INTRODUCTION

Contrast media (CM) are increasingly used in diagnostic imaging
procedures. This results in the rising incidence of iatrogenic renal
function impairment caused by the exposure to CM, a condition
known as contrast induced nephropathy (CIN).*? In patients
without risk factors, the incidence may be as low as 2%. With the
introduction of risk factors, like diabetes, the number rises to 9%,
with incidences being as high as 90% in diabetics with chronic
kidney disease (CKD).*

Results from the past literature show that there is an increase in
usage of contrast media and computed tomography (CT) scan of
renal system as well as more and more patients with diabetes
undergoing for the procedure there is a need to study the effect of
contrast media on renal function.5 Hence; we planned the present
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mg/dl respectively. In the diabetic group, mean pre-operative
and post-operative value of plasma creatinine levels was 0.79
and 1.10 mg/dl respectively. Significant results were obtained
while comparing the preoperative and postoperative mean
plasma creatinine values in both the study groups. No-
significant results were obtained while comparing the mean
post-operative plasma creatinine values in between both the
study groups.

Conclusion: Transient increase in plasma creatinine of all
patients does occur while utilizing the contrast medium in all
patients.
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study to assess the effect of radio contrast enhanced CT of renal
system in diabetic patients and compare it with non-diabetic
subjects.

MATERIALS & METHODS

The present study was conducted in the department of radio-
diagnosis and included retrospective assessment of effect of radio
contrast enhanced CT of renal system in diabetic and non-diabetic
subjects. Ethical approval was taken from the institutional ethical
committee for the present retrospective study. A total of 40
subjects were included in the present study, out of which 20 were
diabetic and 20 were non- diabetic. Patient details were obtained
from the archives of the data records of the department of
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radio-diagnosis. After assessing the past records, following criteria

were established for including patients of the diabetic group:

=  Patients with history of diabetes for a minimum of 10 years,

=  Patients with negative history of any other systemic illness,

=  Patients with negative history of any drug allergy,

Exclusion criteria for including the subjects in the diabetic group

included:

=  Patients allergic to contrast media,

=  Patients with pre-existing renal disease if creatinine more
than 1.6 mg%.

=  Patients with presence of any pathology or drug treatment
affecting renal function.

Total of 20 patient’s data was included into the diabetic group after
meeting the inclusion and the exclusion criteria. Investigation
records of all the patients were obtained for the assessment of
contrast induced nephropathy and before the procedure blood
urea levels and serum creatinine levels were measured. Data
records of repeat creatinine and creatinine clearance post-
procedure after 48 hours were obtained and assessed. Data of the
patients who serum creatinine were found to increase more than
25 percent were categorized under CIN. All the results were
assessed by SPSS software. Chi- square test and student t test
were used for assessment of level of significance. P- value of less
than 0.05 was taken as significant.

Table 1: Demographic details of the patients

Parameter Diabetic group Non-diabetic group
No. of patients 20 20

Mean age (years) 55.5 51.2

Males 12 11
Females 8 9

Table 2: Comparison of mean plasma creatinine values within individual groups

Group Mean plasma creatinine value (mg/dl) P- value
Pre-operative Post-operative
Non- Diabetic 0.75 0.95 0.01*
Diabetic 0.79 1.10 0.03*
*: Significant
Graph 1: Comparison of mean plasma creatinine values within individual groups
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Table 3: Comparison of postoperative mean plasma creatinine values
in between individual groups
Group Mean postoperative P- value
plasma creatinine value (mg/dl)
Non-diabetic 0.95 0.58
Diabetic 1.10

RESULTS

A total of 40 patients were included in the present study. 20 out of
these 40 patients were diabetic, while the remaining 20 were non-
diabetic (Table 1). Mean age of the subjects of the diabetic and
non-diabetic group was 55.5 and 51.2 years respectively. 12
patients in diabetic group were males while remaining 8 were
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females. 11 patients in the diabetic group were males while
remaining 9 were females. Table 2 shows the comparison of
mean plasma creatinine values within individual groups. Mean
pre-operative and post-operative value of plasma creatinine levels
in non-diabetic patients was 0.75 and 0.95 mg/dl respectively. In
the diabetic group, mean pre-operative and post-operative value
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of plasma creatinine levels was 0.79 and 1.10 mg/dl respectively.
Significant results were obtained while comparing the preoperative
and postoperative mean plasma creatinine values in both the
study groups (P- value < 0.05).

Table 3 shows the comparison of postoperative mean plasma
creatinine values in between individual groups. No-significant
results were obtained while comparing the mean post-operative
plasma creatinine values in between both the study groups (P-
value > 0.05).

DISCUSSION

Various degrees of renal dysfunction are frequently encountered
in patients undergoing coronary angiography and other diagnostic
procedures that utilize various radiographic contrast agents. The
association is not by chance alone, for some risk factors that
contribute to coronary artery disease are also frequently
implicated in renal vascular disease.®’ Mechanisms of contrast
nephropathy, and various techniques and medications utilized to
achieve such a goal will be discussed. Contrast agents will lead to
an increase in osmolality. These increases may reflexively cause
vasoconstriction of the afferent arterioles and subsequently
medullary ischemia. These effects may be caused by calcium
channels and are mediated by adenosine release. The ischemia’s
will likely cause damage to the kidney, and that damage is
mediated by oxygen free radicals.8® Hence; we planned the
present study to assess the effect of radio contrast enhanced CT
of renal system in diabetic patients and compare it with non-
diabetic subjects.

In the present study, we observed a significant rise in the value of
plasma creatinine postoperatively in both the study groups (P-
value < 0.05) (Table 2). However; while comparing the
postoperative plasma creatinine values in between the study
groups, we didn't observe any significant results (P- value > 0.05)
(Table 3).

Barbieri et al studied a total of 1324 patients without diabetes,
undergoing elective/urgent coronary angiography/ angioplasty
were divided according to quartiles of baseline glycated-
haemoglobin. CIN was defined as an absolute =0.5 mg/dL or a
relative 225% increase in creatinine level at 24-48 h after the
procedure. Patients with elevated glycated-haemoglobin were
older, with hypertension, metabolic syndromes, and previous
history of AMI, PCI and CABG. They had higher glycaemia,
fasting-glycaemia and triglycerides but lower HDL-cholesterol.
Patients with higher glycated-haemoglobin were more often on
therapy with statins, diuretics and calcium-antagonist at
admission, had higher basal, 24 and 48 h creatinine, lower
creatinine clearance and lower ejection fraction. They had the
highest incidence of PCI and contrast volume-eGFR rate. CIN
occurred in 10.6% of patients with a linear association with
glycated-haemoglobin (p = 0.001). No relationship was found
between glycaemia/fasting glycaemia at admission and CIN. The
multivariate analysis confirmed the association between elevated
glycated hemoglobin (above the median value 5.7%) and the risk
of CIN after adjustment for baseline confounding factors. In fact,
the results were consistent in major high-risk subgroups.

Manske et al evaluated the incidence of, risk factors for, and
outcome of contrast nephropathy in azotemic diabetic patients
undergoing coronary angiography. Fifty-nine insulin-dependent
diabetics with a mean serum creatinine level of 522 pmol/L (5.9
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mg/dL) underwent coronary angiography as part of a pre
transplant evaluation. Twenty-four azotemic diabetics undergoing
inpatient evaluation not including angiography for transplantation
formed the control group. Serum creatinine measurements
obtained at baseline and after radiocontrast exposure were
compared in patients and control subjects. Risk factors for
contrast nephropathy were evaluated in patients with a 25% or
greater increase in serum creatinine. Serum creatinine was
significantly elevated 24 hours after radiocontrast exposure in
patients (557 + 141 pymol/L versus 522 + 141 ymol/L, mean + SD;
p <0.001) but not in controls. Seven patients required dialysis
within 6 days of coronary angiography and two additional patients
required dialysis within 14 days. Contrast nephropathy, defined as
a serum creatinine increase of greater than 25% when measured
48 hours after radiocontrast exposure, occurred in 50% of patients
and no controls. Univariate analysis of risk factors for contrast
nephropathy revealed a significant association with dye quantity (p
= 0.002), mean arterial pressure less than 100 mm Hg (p = 0.02),
and ejection fraction less than 50% (p = 0.04). Stepwise logistic
regression verified the independence of dye quantity and low
mean arterial pressure but not low ejection fraction as risk factors
for contrast nephropathy. Follow-up serum creatinine values were
not significantly different in patients and control subjects. Authors
concluded that azotemic patients with diabetes are at high risk of
developing contrast nephropathy even when less than 100 mL of
radiocontrast agent is used. The acute renal failure is reversible
but precipitates the need for short-term dialysis in some patients.
Radiocontrast quantity is an important risk factor not previously
noted. The incidence of contrast nephropathy can be minimized
by using less than 30 mL of radiocontrast agent." In the review of
prediction of risk of CIN, McMcullogh et al identified hypertension
as one of the important risk factors30. Hypertension is a common
feature of chronic kidney disease and is present in approximately
80% of patients with diabetic nephropathy. Thus co-presence of
all these factors or individual factors are considered as important
risk factors for CIN.'2

CONCLUSION

Under the lights of the above results, the authors conclude that
Diabetes might be associated with increased risk of contrast
nephropathy. Transient increase in plasma creatinine of all
patients does occur while utilizing the contrast medium in all
patients. However; future research is recommended.

REFERENCES

1. Hipp A, Desai S, Lopez C, Sinert R. The incidence of contrast-
induced nephropathy in trauma patients. Eur J Emerg Med.
2008;15(3):134-139.

2. Rashid AH, Brieva JL, Stokes B. Incidence of contrast-induced
nephropathy in intensive care patients undergoing computerised
tomography and prevalence of risk factors. Anaesth Intensive
Care. 2009;37(6):968-975.

3. Conen D, Buerkle G, Perruchoud AP, Buettner HJ, Mueller C.
Hypertension is an independent risk factor for contrast
nephropathy after percutaneous coronary intervention. Int J
Cardiol. 2006;110(2):237-241.

4. Gross JL, de Azevedo MJ, Silveiro SP, Canani LH, Caramori
ML, Zelmanovitz T. Diabetic Nephropathy: Diagnosis, Prevention,
and Treatment. Diabetes Care. 2004;28(1).

www.ijmrp.com



Apurva Vohra. Impact of Radio Contrast Enhanced CT of the Renal System in Diabetic Patients

5. Marenzi G, Lauri G, Assanelli E, et al. Contrast-induced
nephropathy in patients undergoing primary angioplasty for acute
myocardial infarction. J Am Coll Cardiol 2004;44:1780-1785.

6. Katzberg RW. Urography into the 21st century: new contrast
media, renal handling, imaging characteristics, and nephrotoxicity.
Radiology 1997; 204:297-312.

7. Yuniadi Y, Ningrum NR. Risk factors and incidence of contrast
induced nephropathy following coronary intervention. Medical
Journal of Indonesia. 2008 Apr 1;17(2):131.

8. Gleeson TG, Bulugahapitiya S. Contrast-Induced Nephropathy.
Am J Roentgenol. 2004;183(6):1673-1689.

9. Nough H, Eghbal F, Soltani M, et al. Incidence and Main
Determinants of Contrast-Induced Nephropathy  following
Coronary Angiography or Subsequent Balloon Angioplasty.
Cardiorenal Med. 2013;3(2):128-135.

10. Barbieri L, Verdoia M, Schaffer A, et al. Pre-diabetes and the
risk of contrast induced nephropathy in patients undergoing
coronary angiography or percutaneous intervention. Diabetes Res
Clin Pract. 2014;106(3):458-464.

11. Manske CL, Sprafka JM, Strony JT, Wang Y. Contrast
nephropathy in azotemic diabetic patients undergoing coronary
angiography. Am J Med. 1990;89(5):615-620.

358|Page

Int J Med Res Prof.2018 Jan; 4(1); 355-58.

12. McCullough PA, Adam A, Becker CR, et al. Risk Prediction of
Contrast-Induced Nephropathy. Am J Cardiol. 2006;98(6):27-36.

Source of Support: Nil.

Conflict of Interest: None Declared.

Copyright: © the author(s) and publisher. IJMRP is an official
publication of Ibn Sina Academy of Medieval Medicine &
Sciences, registered in 2001 under Indian Trusts Act, 1882.

This is an open access article distributed under the terms of the
Creative Commons Attribution Non-commercial License, which
permits unrestricted non-commercial use, distribution, and
reproduction in any medium, provided the original work is properly
cited.

Cite this article as: Apurva Vohra. Retrospective Evaluation of
Impact of Radio Contrast Enhanced Computed Tomography of the
Renal System in Diabetic Patients: A Comparative Study. Int J
Med Res Prof. 2018 Jan; 4(1):355-58.
DOI:10.21276/ijmrp.2018.4.1.075

www.ijmrp.com



