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To estimate the incidence of Contrast-Induced Nephropathy (CIN) among Diabetics and evaluate the 
association of gender and the risk of CIN. In addition, to study the relation of diabetes mellitus and 
hypertension in the development of CIN.This was a retrospective cohort study performed at King Khalid 
University Hospital (KKUH), Riyadh, Kingdom of Saudi Arabia. We included 410 diabetic patients 
undergoing CT Contrast. Data has been collected from KKUH medical records during 2018-2020, which 
was done by comparing the baseline and post-contrast serum creatinine levels.The incidence of 
Contrast-induced nephropathy was 13.9%, and this represents 57 patients of 410. Out of those 57 
patients, 77.19% (44 of 57) were hypertensive, 78.94% (45 of 57) were comorbid. The incidence of 
Contrast-induced nephropathy among females was 14.9% (31 of 208), and The incidence of Contrast-
induced nephropathy among males was 12.9% (26 of 202). The incidence of Contrast-induced 
nephropathy was 13.9%. A lot of factors can influence the incidence of CIN. Being hypertensive 
increases the risk of CIN by 2.332 times more than not being hypertensive. Diabetic patients must be 
monitored carefully, and special measures should be taken.  

Keywords: Contrast-induced nephropathy (CIN), Contrast-induced kidney injury, Diabetics, acute kidney injury (AKI), CT 
contrast agents. 

 
INTRODUCTION 

Contrast-induced nephropathy (CIN) is the 
impairment of kidney function defined by Barret 
and Parfrey,(Barrett and Parfrey, 1994)  and 
measured as a 25% increase in serum creatinine 
from baseline or a 0.5 mg/dL (44 µmol/L) increase 
in serum creatinine value within 48 to 72 hours 
after intravenous contrast 
administration”.(Samadian, Dalili, Mahmoudieh, 
and Ziaei, 2018) 

     “It is associated with increased 
correspondence: health-care resource utilization 

by extending the hospital stay, increasing the 
short- and long-term mortality, and accelerated 
progression of underlying chronic kidney disease 
(CKD). (Hossain et al. 2018) 

     CIN is fundamentally an ischemic type of 
acute kidney injury (AKI) caused by the contrast 
agent's vasoconstrictive characteristics. Animal 
studies showed that after the injection of the 
contrast into the renal vasculature, renal blood 
flow transiently increases, followed by a 
substantial decrease to levels below the original 
baseline. (Calvin, Misra, and Pflueger, 2010) 
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     Considering CIN induces renal 
vasoconstriction, an individual with decreased 
renal perfusion, such as a patient with diabetic 
nephropathy, is at increased risk of developing 
CIN.  Although numerous factors increase the risk 
of CIN, pre-existing renal impairment plays the 
most influential role. (Toprak et al. 2007) 

     CIN incidence is significantly associated 
with chronic kidney disease (CKD) clinical 
symptoms while undertaking percutaneous 
coronary intervention (PCI). It may progress to the 
point where renal dialysis is necessitated. (Zhang, 
Lu, and Wang, 2020) 

     Our objectives are to alert the reader about 
the incidence of contrast-induced nephropathy in 
inpatient adult diabetic patients, especially if they 
are hypertensive or old age. 
  
MATERIALS AND METHODS 

This was a retrospective cohort study 
performed at King Khalid University Hospital 
(KKUH), Riyadh, Kingdom of Saudi Arabia. We 
included 410 diabetic patients undergoing CT 
Contrast. Data had been collected from KKUH 
medical records during 2018-2020, which was 
done by comparing the baseline and post-contrast 

serum creatinine levels. Post-contrast serum 
creatinine was taken 48 to 72 hours after the 
injection. An increase of 25% from the baseline is 
considered Contrast-induced nephropathy (CIN). 
Creatinine clearance was estimated by Cockcroft-
Gault Equation. 

     This study will assess, hence most 
significant—the incidence of Contrast-induced 
nephropathy (CIN) among people with diabetes at 
KKUH. Furthermore, we evaluated the association 
between being a Female and the increased risk of 
CIN increase. Our inclusion criteria were adults 
(aged from 18 to 65), diabetics, and their 
creatinine clearance was above 50 ml/min—our 
exclusion criteria were those with proteinuria or 
with a single kidney. (Table 1)  

     Data had been analyzed using SPSS 21.0 
version statistical software. Descriptive statistics 
were used to describe categorical variables. 
Bivariate statistical analysis was done using 
appropriate Chi-square, and relative risk was 
calculated. A p-value of <0.05 and 95% CI will be 
used to report the statistical significance and 
precision of the results. 

 

Table 1: Information of study sample (N = 410) 
 

Variable N (%) HTN* Comorbidity CIN* 

Total No. 
Gender 

410 (100%) 253 (61.70%) 284 (69.26%) 57 (13.9%) 

Male 202 (49.3%) 115 (56.9%) 138 (68.3%) 26 (12.9%) 

Female 208 (50.7%) 138 (66.3%) 146 (70.2%) 31 (14.9%) 

AGE GROUPS 

18 1 (0.24%) 0 0 0 

19-44 35 (8.53%) 14 (40%) 19 (54.2%) 6 (17.1%) 

45-64 348 (84.88%) 221 (63.5%) 241 (69.2%) 46 (13.2%) 

65 26 (6.35%) 18 (69.2%) 24 (92.3%) 5 (19.2%) 
*Abbreviations: HTN, Hypertension; CIN, Contrast Induced Nephropathy. 
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Table 2: The incidence of CIN among Gender, Hypertension, and Comorbidity 
 

 CIN P-value Pearson 
Chi-square 

RR* 95% Confidence interval 

YES NO Lower Upper 

Comorbid 45 
(15.84%) 

239 
(84.15%) 

 
 

0.08 

 
 

2.914 

 
 

1.789 

 
 

0.911 

 
 

3.512 
Not 

comorbid 
12 

(9.52%) 
114 

(90.47%) 

Hypertensive 44 
(17.39%) 

209 
(82.60%) 

 
 

0.01 

 
 

6.719 

 
 

2.332 

 
 

1.212 

 
 

4.485 Not 
hypertensive 

13 
(8.28%) 

144 
(91.71%) 

Female 31 
(14.9%) 

177 
(85.1%) 

 
 

0.552 

 
0.354 

 
1.186 

 
 

0.676 
 

 
 

2.079 Male 26 
(12.9%) 

175 
(87.1%) 

*Abbreviations: CIN, Contrast Induced-Nephropathy; RR, Relative Risk. 
  
RESULTS  

In our retrospective cohort study, 50.7% of 
patients (208 of 410) were females, and 49.3% of 
patients were males (202 of 410). All of them were 
diabetic 100% (410 of 410). 61.7% (253 of 410) 
were hypertensive. 69.2% (284 of 410) were 
comorbid. The mean age was 56.09 ± 7.95. 

The incidence of CIN among people with 
diabetes was 13.9%, representing 57 patients of 
410 (Table 2). Of those 57 patients, 78.94% (45 of 
57) had comorbidities (Table 2). Being comorbid 
increases the risk of contrast-induced 
nephropathy by 1.789 times more than not being 
comorbid [p value = 0.088].  

Out of 57 patients who developed CIN, 
77.19% (44 of 57) are hypertensive. Being 
hypertensive increases the risk by 2.332 times 
more than not being hypertensive. [p value = 0.01] 

The incidence of CIN among females was 
14.9% (31 of 208), but on the other hand, among 
males was 12.9% (26 of 202) [Table 2]. Being a 
female increases the risk of Contrast-induced 
nephropathy by 1.186 times more than being a 
male. It is not statistically significant [p value = 
0.552]. 

CIN developed in 13.2% of middle-aged 
individuals (46 of 410) and 19.2% in the group of 
65-year-olds (5 of 410). Surprisingly, the CIN was 
17.1% in the adult population (6 of 410). 

Surprisingly, the incidence of CIN was 18% 
among diabetic patients aged 61 to 65 years old 
(26 of 410). It is higher than what (Modi et al. 
2021) reported, between 8%-16%.   
 

DISCUSSION 
We conducted a retrospective cohort review 

of diabetic patients admitted to KKUH, where they 
underwent CT contrast. We aimed to identify the 
incidence of CIN and its risk factors: age, gender, 
hypertension, and other comorbidities.  

     Barbieri et al. reported that being female is 
related to CT-contrast renal damage. However, 
after adjusting for baseline variables, this result 
was not confirmed. Therefore, having a higher risk 
profile rather than being a female may increase 
the risk of CIN.(Barbieri et al. 2017) 

     According to Mohammed et al. the risk of 
CIN varies from 0% to 24% based on the patient's 
risk factors, the amount and type of agent 
supplied, and the types of radiological tests 
conducted.(Mohammed, Mahfouz, Achkar, Rafie, 
and Hajar, 2013) 

CIN can be prevented; higher-risk patients 
can often be identified ahead of time. Most 
procedures requiring contrast agents are 
performed on a non-emergent basis with enough 
time to perform prophylactic measures. (Hossain 
et al. 2018) 

     Recent studies proved that the use of low 
or iso-osmolar agents, with the lowest effective 
dose possible, and pre-procedure intravenous 
isotonic crystalloid solution administration lowered 
the risk of CIN in high-risk patients. However, 
having average creatinine clearance is more 
important than being hydrated. (van der Molen et 
al. 2018; Wang, Song, A, and Li, 2019) 

     Sany et al. included 200 patients with type 
2 diabetes reported that the incidence of CIN was 
21.5% (43 of 200).(Sany, Refaat, Elshahawy, 
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Mohab, and Ezzat, 2014) Balghith et al. on the 
other hand, proclaimed that 2.96% of diabetic 
patients developed CIN.(Balghith, 2019)   

     Interestingly, Balghith et al. stated that 
diabetes and hypertension are the two most 
influential risk factors for CIN.(Balghith, 2019) It 
reported an incidence of CIN of 60—62% were 
diabetic, and 67% were hypertensive.  

Our study showed that the incidence of 
Contrast-induced nephropathy among Diabetic 
patients was 13.9%. As in most previous studies, 
the incidence of CIN ranged from 0% to 25%, and 
this variation was attributed to the variety of risk 
factors for the patients.(McCullough et al. 2006). 
Our study included patients from 18-65 years old 
without any contraindications to CT contrast and 
Creatinine Clearance above 50 ml/min.  

 Furthermore, we found a strong relationship 
between having diabetes and hypertension that 
can significantly increase the risk of developing 
CIN by 2.332 times. On the other hand, a study by 
Al Awadhi et al. showed that adults with diabetics 
were 3.5 times more likely to develop CIN; 
Hypertension was twice as prevalent in the CIN 
group.(Al Awadhi et al. 2020)  

 There is much argument about the clinical 
importance of Contrast-induced nephropathy 
(CIN), with different opinions; many expert 
operators in this field think that the concept of 
contrast nephropathy is only an abnormal 
laboratory result of creatinine with only a slight 
biological effect.(Gupta, Gurm, Bhatt, Chew, and 
Ellis, 2005) (Gupta et al.2005) 

However, this problem of CIN is associated 
with a more extended hospital stay, which might 
lead to increased morbidity and mortality; the cost 
of hospitalization will increase, which will be a 
burden on the hospital budget.(Perrin, 
Descombes, and Cook, 2012) The peak serum 
creatinine level in most patients with CIN is in the 
normal range or returns to normal within 1–3 
weeks of contrast administration.(Rudnick and 
Feldman, 2008) 

 Treatment of this type of nephropathy is 
mainly conservative, consisting of careful fluid and 
electrolyte management; dialysis may be required 
in some of the cases.(Gami and Garovic, 2004; 
Raj et al. 2005) 

  Moreover, Zhang et al. recommends some of 
the management approaches to prevent 
CIN.(Zhang et al. 2020) They are high doses of 
statins, reducing the cytotoxicity of the contrast 
medium immediately, and reversing the renal 
ischemia caused by the contrast medium. 

 

LIMITATIONS 
The limitations of this study are that despite it 

being a center-based study with a small sample 
size; the results could not be generalized. 
Furthermore, a long-term follow-up was not 
available. Lastly, there were different types of 
nonionic contrast materials used. 

CONCLUSION 
The incidence of Contrast-induced 

nephropathy was 13.9%. Many factors can 
influence the incidence of CIN. Being 
hypertensive increases the risk of CIN by 2.332 
times more than not being hypertensive. Diabet 
al.ic patients must be monitored carefully, and 
special measures should be taken. 
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