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Background

Contrast-induced acute kidney injury (CI-AKI) is a significant 
complication following elective percutaneous coronary 
intervention (PCI), accounting for approximately 12% of 
hospital-acquired acute kidney injury cases [1]. Assessing 
the true incidence of CI-AKI is challenging due to variations 
in definitions, patient populations, clinical outcomes, types 
of contrast media used, and preventive protocols [2]. The 
mechanisms underlying CI-AKI include direct nephrotoxic 
effects of contrast agents, hemodynamic changes, oxidative 
stress, apoptosis, immune/inflammation responses, and 

epigenetic regulation [3].

Patients with CI-AKI showed a higher adjusted risk of adverse 
cardiac events at 5 years in patients undergoing a first-ever 
PCI, and this risk was severity-dependent [4]. Intravascular 
volume expansion is pivotal in preventing CA-AKI along 
with other well-studied measures [5,6]. Other preventive 
measures include high-intensity statin, minimal low-osmolar 
and iso-osmolar contrast [3,7,8], and stopping nephrotoxic 
medications 24 hours before and 48 hours after the procedure 
[9].
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In many studies, serum uric acid level was an independent 
predictor of CI-AKI [10–12]. On the other hand, many studies 
contradict this and have found that serum uric acid levels are 
an insignificant contributor. Inflammation and subsequent 
formation of reactive oxygen species are among the postulated 
mechanisms of CI-AKI development. Allopurinol is a drug that 
inhibits the xanthine oxidase enzyme, reducing the blood 
level of uric acid. It also exhibits anti-inflammatory effects 
by reducing oxygen-free radicals and other inflammatory 
mediators [13]. The drug has emerged as a preventive 
measure of CI-AKI and is still under evaluation with different 
contradictory studies that support or refute its suggested role 
[14–16].

This study aims to evaluate the impact of adding allopurinol 
to an intravenous hydration protocol in preventing CI-AKI in 
high-risk PCI patients. Allopurinol is available, inexpensive, 
and has a relatively good safety profile.

Methods

This interventional study enrolled 107 patients scheduled 
for elective PCI between December 2021 and May 2022. After 
screening for inclusion and exclusion criteria, participants 
were randomly assigned to either the intervention group 
(allopurinol plus hydration) or the control group (hydration 
only) in a 1:1 ratio. The simple random allocation sequence 
was generated using Microsoft Excel (Version 2308; Microsoft 
Corporation, 2022). All patients were informed about the 
study's purpose and provided written consent. The local ethics 
committee approved the study.

Inclusion criteria

Adult patients indicated for elective PCI with moderate to 
high Mehran risk score (risk score above 5) of (CI-AKI), as laid 
out by Mehran et al. [17], which includes (Table 1):

Exclusion criteria

1.	 Patients refused to participate in the study

2.	 End-stage renal insufficiency (CrCl less than 15 ml/
minute/1.73m2)

3.	 Acute renal insufficiency

4.	 Pregnancy and lactation

5.	 Acute pulmonary edema

6.	 Cardiogenic shock

7.	 Multiple myeloma

8.	 History of an allergic reaction to contrast agents or 
allopurinol

9.	 Contrast media exposure within seven days before the 
procedure or history of CI-AKI

10.	 The administration of NAC, metformin, dopamine, 
theophylline, sodium bicarbonate, mannitol, fenoldopam, 
and nephrotoxic medicines within 48 hours before a 
procedure

Methodology

Clinical Assessment

All patients were subjected to a detailed history and 
examination with particular emphasis on age, gender, 
and body mass index in addition to conventional risk 
factors, including diabetes mellitus [18], hypertension [19], 
dyslipidemia [20], and smoking [21].

Table 1. Inclusion criteria.

Risk factor Points

Hypotension (SBP <80 mmHg for one hour or more requiring inotropic support) 5

IABP within 24 hours periprocedural 5

Congestive heart failure NYHA III/IV and/or pulmonary oedema 5

Age >75 years 4

Anemia (HCT <39% for males and <36% for females) 3

Diabetes Mellitus 3

Contrast media volume 1 for each 100 ml

Serum creatinine greater than 1.5 mg/dl 4

Creatinine clearance 2 for 40–60

4 for 20–40

6 for <20
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Laboratory workup

In this study, all patients underwent laboratory tests, including 
complete blood count, uric acid, and lipid profile. Kidney 
function was assessed by measuring urea and creatinine levels 
before and 48 hours after the procedure. Creatinine clearance 
(CrCl) was estimated using the Modification of Diet in Renal 
Disease (MDRD) formula [22,23].

Intervention

The intervention group received 300 mg of allopurinol (Zyloric) 
administered 24 hours and 1 hour before the procedure, in 
addition to intravenous hydration with normal saline at a 
rate of 1 mL/kg/hour, up to a maximum of 100 mL/hour, for 
12 hours before and after PCI. The control group received the 
same intravenous hydration regimen without allopurinol. 
Both groups were scheduled for elective PCI and received the 
same type of contrast media: low-osmolar contrast medium, 
iopromide (Ultravist® 300). The volume of contrast media used 
during the procedure was recorded for all patients.

Outcome

Development of CI-AKI was defined as an absolute rise in 
serum creatinine of ≥0.5 mg/dL or a relative rise in serum 
creatinine of ≥25% from baseline within 48 to 72 hours after 
exposure to contrast media during percutaneous coronary 
intervention [24].

Statistical analysis

The sample size in this study was based on the anticipated 
CI-AKI event rate in patients with Mehran risk scores greater 
than 5, which is approximately 15% [17]. For a 95% confidence 
level, an anticipated event rate of 0.15, and a margin of error of 
0.07, the required sample size is 100 participants.

Statistical Package for the Social Sciences 25 (IBM Corp. 
Released 2017. IBM SPSS Statistics for Windows, Version 
25.0. Armonk, NY: IBM Corp.) was used for statistical analysis. 
Continuous data were represented using mean, median, and 
standard deviation, while categorical data were represented 
using count and percentage. The non-parametric Kruskal-
Wallis and Mann- Whitney tests were used to compare the 
continuous variables. Serial measurements within each patient 
were compared using a non-parametric Wilcoxon signed-rank 
test. The tests used for categorical data were the Chi-square 
test or the Fisher’s exact test. Correlations were done using the 
Spearman correlation coefficient. Regression analysis for the 
predictors of CI-AKI was performed using logistic regression 
analysis. Results with a p-value less than 0.05 were considered 
statistically significant.

Results

The mean age of the 107 patients enrolled in our study 

was 59.8±8.9 years, with 63% of the patients being male. 
The majority had diabetes mellitus (DM) and hypertension. 
Baseline creatinine levels were mildly elevated at 1.35±0.60 
mg/dL. The average Mehran score was 9.5±3.0, indicating a 
moderate to high risk for contrast-induced acute kidney injury 
(CI-AKI). Most patients (94%) were on statin therapy. There 
were no significant differences in baseline characteristics 
between the allopurinol and control groups (Table 2).

Twenty patients (18.9%) developed CI-AKI. The allopurinol 
group had a lower incidence of CI-AKI compared to the control 
group (9.6% vs. 27%, p=0.017) (Figure 1). In the allopurinol 
group, there were no significant changes in creatinine, urea, 
or creatinine clearance levels before and after PCI. Conversely, 
the control group exhibited significant increases in creatinine 
and urea levels as well as a significant decrease in creatinine 
clearance post-PCI (Figure 2). No clinically relevant adverse 
side effects were observed in the allopurinol group.

In this study, baseline serum uric acid levels were similar 
between the allopurinol and control groups, with no 
significant difference observed (Table 2). Additionally, uric 
acid levels did not significantly differ between patients who 
developed contrast-induced acute kidney injury (CI-AKI) and 
those who did not (7.2±2.8 mg/dL vs. 6.8±2.0 mg/dL, p=0.49) 
(Table 3).

Logistic regression analysis revealed that the odds of 
developing CI-AKI were significantly lower with allopurinol 
use (OR 0.04, 95% CI 0.01–0.33, p=0.002) and higher with 
increased total leukocyte count (TLC) (OR 1.48, 95% CI 
1.14–1.92, p=0.004). Hypertension and heart failure were 
significantly more prevalent in patients who developed CI-AKI. 
Additionally, these patients had higher TLC values, increased 
use of diuretics, and higher Mehran risk scores.

Discussion

Contrast-associated acute kidney injury (CA-AKI) is a 
significant complication following PCI, associated with 
increased short- and long-term mortality and major adverse 
cardiac events (MACE) [9]. Preventive strategies are crucial to 
mitigate the risk of CA-AKI. Key measures include minimizing 
the volume of contrast media used, ensuring adequate 
hydration to prevent volume depletion, and avoiding 
nephrotoxic agents such as non-steroidal anti-inflammatory 
drugs (NSAIDs) [3,7,8].

In addition to these standard approaches, recent studies 
have explored the role of pharmacological interventions 
in preventing CA-AKI. For instance, the administration of 
allopurinol, a xanthine oxidase inhibitor, has been investigated 
for its potential protective effects against CI-AKI. Allopurinol 
may exert its benefits through mechanisms beyond uric 
acid reduction, including anti-inflammatory and antioxidant 
effects [25,26].
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Table 2. Comparison between both groups regarding baseline clinical and laboratory criteria (data is presented as mean ± SD or count 
(percentage).

Total 
(n: 107)

Allopurinol 
(n: 52)

Control 
(n: 55)

p-value

Age 60.0±9.0 60.0±10.0 59.0±8.0 0.67

Male Gender 63 (58.9) 32 (61.5) 31 (56.4) 0.59

Diabetes Mellitus 97 (90.7) 49 (94.2) 48 (87.3) 0.22

Hypertension 92 (86.0) 46 (88.5) 46 (83.6) 0.47

Smoking 58 (54.2) 29 (55.8) 29 (52.7) 0.75

Heart Failure 21 (19.6) 12 (23.1) 9 (16.4) 0.38

BMI 26.9±4.5 26.3±4.7 27.4±4.2 0.06

SBP (mmHg) 129.0±14.0 131.0±14.0 129.0±14.0 0.49

DBP (mmHg) 80.0±8.0 81.0± 8.0 80.0±8.0 0.65

Heart rate (bpm) 80.0±9.0 81.0± 9.0 79.0±8.0 0.14

Hemoglobin (g/dl) 11.9±1.4 11.8± 1.2 11.8±1.4 0.75

TLC (*1000/cm) 7.6 ±2.6 7.7±2.5 7.5±2.6 0.47

Platelets(*1000/cm) 251.3±84.6 261.8±96.6 243.6±71.6 0.53

Total cholesterol (mg/dl) 157.1±39.9 153.0±36.0 163.0±45.0 0.21

Triglycerides (mg/dl) 154.9±82.3 161.0±87.0 157.0±94.0 0.87

HDL (mg/dl) 35.5±8.4 36.0±9.0 35.0±7.0 0.78

LDL (mg/dl) 94.3±32.2 90.0±31.0 100.0±36.0 0.13

Uric acid (mg/dl) 6.8±2.5 6.8±1.8 7.0±2.6 0.66

Baseline creatinine (mg/dl) 1.35±0.60 1.39±0.45 1.30±0.72 0.44

Post-PCI creatinine (mg/dl) 1.48±0.77 1.37 ±0.51 1.58 ±0.96 0.15

Baseline urea (mg/dl) 47.7±26.5 46.0±21.2 49.4±31.0 0.51

Post PCI urea (mg/dl) 50.8±31.4 46.3±20.3 55.3±39.3 0.13

Baseline CrCl (ml/min) 64.5±26.4 60.1±25.3 68.8±26.9 0.09

Post PCI CrCl (ml/min) 61.1±27.3 62.5±27.7 59.7±27.2 0.60

EF (%) 52.3±13.1 52.8±13.8 52.9±12.6 0.67

Insulin 54 (50.5) 29 (55.8) 25 (45.5) 0.29

RASi 55 (51.4) 25 (48.1) 30 (54.5) 0.51

Statin 101 (94.4) 50 (96.2) 51 (92.7) 0.70

Beta Blocker 96 (89.7) 44 (84.6) 52 (94.5) 0.09

Diuretic 36 (33.6) 18 (34.6) 18 (32.7) 0.84

Mehran score 9.5±3.0 9.3±3.2 8.7±2.4 0.45

Contrast volume (ml) 167.5±71.2 179.8±68.1 153.8±57.9 0.052

BMI: Body Mass Index; CrCl: Creatinine Clearance; DBP: Diastolic Blood Pressure; EF: Ejection Fraction; HDL: High-Density Lipoprotein; LDL: 
Low-Density Lipoprotein; RASi: Renin- Angiotensin System Inhibitor; SBP: Systolic Blood Pressure; TLC: Total Leucocytic Count
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Figure 2. Changes in kidney function 24 hours after PCI in Allopurinol and Control groups, A. Change in creatinine level. B. Change in urea 
level. C. Change in Creatinine clearance (CrCl).

 

  

Table 3. Comparison between patients who developed CI-AKI and patients who did not develop CIN after PCI presented as total, 
allopurinol and control groups (data is presented as mean ± SD or count (percentage).

  Total Allopurinol Control

  CI-AKI  
(n: 20)

No CI-AKI 
(n: 87)

p- value CI-AKI  
(n: 5)

No CI-AKI 
(n: 47)

p- value CI-AKI  
(n: 15)

No CI-AKI 
(n: 40)

p- value

Male Gender 9 (45.0) 54 (62.1) 0.16 1 (20.0) 29 (61.7) 0.14 8 (53.3) 25 (45.5) 0.41

Diabetes 
Mellitus

19 (95.0) 78 (89.7) 0.46 5 (100.0) 42 (89.4) 0.55 14 (93.3) 36 (90.0) 0.33

Hypertension 20 (100) 72 (82.8) 0.046 5 (100.0) 39 (83.0) 0.38 15 (100.0) 33 (82.5) 0.043

Smoking 9(45.0) 49(56.3) 0.36 1(20.0) 26(55.3) 0.17 8(53.3) 23(57.5) 0.8

Heart Failure 8 (40.0) 13 (14.9) 0.01 5 (100) 7 (15.9) <0.001 3 (20.0) 6 (15.0) 0.99

Age 59.9±6.2 59.9±9.4 0.99 62.2±7.5 59.0±10.7 0.34 59.2±5.3 60.1±8.5 0.69

BMI 27.0±4.8 26.9±4.5 0.95 25.2±2.9 26.8±5.2 0.47 27.9±5.1 27.2±4.0 0.65

Figure 1. The incidence of contrast-induced nephropathy (CIN) in Allopurinol and Control groups. CI-AKI: Contrast-Induced Acute Kidney 
Injury.
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SBP (mmHg) 126.3±15.6 130.2±13.8 0.27 125.4±19.7 132.2±12.1 0.38 127.7±14.1 128.1±14.3 0.91

DBP (mmHg) 80.3±8.8 80.0±8.5 0.91 79.2±9.0 80.8±8.0 0.2 81.7±7.7 79.1±9.1 0.35

Heart rate (bpm) 84.2±11.3 79.0±8.0 0.02 85.0±9.4 79.6±9.2 0.59 84.0±11.9 77.1±5.7 0.67

Hemoglobin (g/
dl)

11.8± 1.4 11.9±1.4 0.87 11.7±0.8 11.8±1.4 0.3 11.8±1.5 12.0±1.4 0.61

TLC (*1000/cm) 9.4±3.2 7.2±2.2 <0.001 8.4±3.2 7.4±2.3 0.38 9.4±3.1 6.9±1.9 0.009

Platelets (*1000/
cm)

247.2±74.6 251.9±87.3 0.83 262.2±74.7 261.1±105.7 0.1 229.9±66.5 246.6±68.1 0.4

Total cholesterol 
(mg/dl)

153.9±34.3 157.9±41.3 0.69 167.7±34.7 152.4±37.9 0.41 149.3±34.5 164.4±45.0 0.24

Triglycerides 
(mg/dl)

187.7±89.4 148.5±77.4 0.14 246.2±104.7 159.2±89.9 0.95 156.2±88.6 135.7±55.7 0.33

HDL (mg/dl) 35.3±7.3 35.5±8.6 0.94 39.6±12.1 35.7±9.4 0.4 33.9±4.5 35.2±7.7 0.54

LDL (mg/dl) 89.5±30.0 95.7±32.6 0.44 84.1±29.7 90.4±31.0 0.2 91.2±31.0 102.1±34.2 0.3

Uric acid (mg/dl) 7.2±2.8 6.7±1.8 0.33 6.4±1.8 6.9±1.8 0.24 7.5±3.1 6.8±2.3 0.38

Insulin 11 (55.0) 41 (51.3) 0.76 3 (60.0) 25 (53.2) 0.99 8 (53.3) 16 (40.0) 0.5

RASi 12 (60.0) 44 (53.8) 0.62 5 (100.0) 20 (42.6) 0.02 7 (46.7) 24 (60.0) 0.21

Statins 19 (95.0) 76 (95.0) 0.99 5 (100.0) 43 (91.5) 0.63 14 (93.3) 33 (82.5) 0.9

Beta Blockers 20 (100.0) 68 (85.0) 0.07 5 (100.0) 37 (87.7) 0.3 15 (100.0) 31 (77.5) 0.24

Diuretics 12 (60.0) 22 (27.5) 0.006 5 (100.0) 13 (27.7) 0.002 7 (46.7) 9 (22.5) 0.08

EF 53.5±14.7 52.3±12.6 0.73 50.6±12.2 52.1±12.9 0.44 55.1±10.8 52.7±12.8 0.36

Contrast volume 
(ml)

187.5±90.1 163.1±66.4 0.18 210.0±89.4 175.6±73.6 0.34 180.0±92.2 145.7±52.0 0.19

Baseline 
creatinine (mg/
dl)

1.34±0.73 1.31±0.42 0.8 1.10±0.57 1.42±0.43 0.13 1.42±0.78 1.25±0.70 0.47

Post-PCI 
creatinine (mg/
dl)

1.87±1.04 1.32±0.47 0.001 1.53±0.73 1.35±0.49 0.48 1.98±1.12 1.41±0.85 0.06

Baseline urea 
(mg/dl)

54.2±37.3 44.9±20.1 0.13 42.5±30.7 46.4±20.4 0.7 58.2±39.4 45.6±26.3 0.19

Post-cath urea 
(mg/dl)

69.3±50.4 44.6±19.2 0.001 54.4±20.7 45.4±20.2 0.35 74.3±56.7 47.2±26.0 0.095

Baseline CrCl 
(ml/min)

65.9±34.8 64.5±23.6 0.83 67.2±34.2 59.3±24.5 0.51 65.5±36.2 70.3±22.3 0.64

Post-cath CrCl 
(ml/min)

48.1±27.7 65.1±26.0 0.01 52.2±32.7 63.7±27.3 0.39 46.8±26.9 65.3±25.7 0.03

Mehran score 10.8±3.4 9.2±2.7 0.02 14.2±2.2 9.9±3.0 0.003 9.7±2.9 8.3±2.1 0.07

BMI: Body Mass Index; CI-AKI: Contrast-Induced Acute Kidney Injury; CrCl: Creatinine Clearance; DBP: Diastolic Blood Pressure; EF: Ejection 
Fraction; HDL: High-Density Lipoprotein; LDL: Low-Density Lipoprotein; PCI: Percutaneous Coronary Intervention; RASi: Renin-Angiotensin 
System Inhibitor; SBP: Systolic Blood Pressure; TLC: Total Leucocytic Count
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In our study, the incidence of contrast-induced acute kidney 
injury (CI-AKI) was notably higher among patients with 
hypertension and heart failure. Specifically, all patients who 
developed CI-AKI were hypertensive, and 40% of those with 
heart failure experienced this complication. These findings 
align with existing literature, which identifies hypertension 
and heart failure as significant risk factors for CI-AKI. The use 
of diuretics was significantly higher among patients with CI-
AKI. This result can be explained by the higher prevalence of 
heart failure and hypertension among CI-AKI. On the other 
hand, there was no difference between the allopurinol and 
control groups regarding the use of diuretics. There were no 
differences between the two groups regarding DM, anemia, 
gender, and smoking.

The Mehran risk score, a widely used tool for assessing the risk 
of contrast-induced nephropathy, incorporates factors such as 
age, diabetes mellitus, renal function, heart failure, and the 
volume of contrast media used. Our study's observation that 
CI-AKI occurred significantly more frequently in patients with 
higher Mehran scores underscores the utility of this scoring 
system in identifying individuals at elevated risk for CI-AKI.

In our study, the administration of allopurinol, in conjunction 
with intravenous hydration, was associated with a lower 
incidence of contrast-induced acute kidney injury (CI-AKI) 
compared to the control group. Specifically, the control 
group exhibited significant increases in urea and creatinine 
levels, accompanied by a decrease in creatinine clearance, 
indicating renal impairment. Conversely, the allopurinol group 
maintained stable levels of urea, creatinine, and creatinine 
clearance, suggesting renal protection.

Our study's findings align with existing research supporting 
the use of allopurinol as a preventive measure against 
contrast-induced acute kidney injury (CI-AKI). For instance, 
Erol et al. conducted a randomized controlled trial involving 
79 patients with serum creatinine levels exceeding 1.1 mg/dL. 
They administered 300 mg of oral allopurinol 24 hours prior to 
cardiac catheterization, alongside intravenous hydration. The 
results demonstrated a significant reduction in the incidence 
of contrast-induced nephropathy (CIN) within 48 and 96 hours 
post-procedure in the allopurinol group compared to the 
control group [2].

Similarly, a study by Sadineni et al. compared the efficacy of 
N-acetylcysteine (NAC) and allopurinol in preventing contrast 
nephropathy in patients with chronic kidney disease. The 
study found that while there was no significant difference 
between NAC and allopurinol in preventing contrast-induced 
nephropathy, allopurinol, when combined with hydration, 
was superior to placebo [16].

Our observation regarding the study by Iranirad et al. 
highlights the variability in research findings concerning the 

efficacy of allopurinol in preventing contrast-induced acute 
kidney injury (CI-AKI). In their randomized controlled trial, 
Iranirad et al. administered a single 300 mg dose of allopurinol 
24 hours prior to coronary angiography. They found no 
significant difference in the incidence of CI-AKI between the 
allopurinol and control groups [15]. This discrepancy may 
be attributed to differences in study design, particularly the 
timing and dosing regimen of allopurinol administration. In 
contrast, our study employed a two-dose regimen of 300-mg 
of allopurinol, administered 24 hours before and just before 
the procedure, which may have enhanced its protective effect 
against CI-AKI.

Collectively, these studies highlight the potential of 
allopurinol, particularly when combined with intravenous 
hydration, as an effective strategy for preventing CI-AKI 
in high-risk patients undergoing procedures involving 
contrast media. However, further large-scale, well-designed 
randomized controlled trials are necessary to establish the 
efficacy of allopurinol in this context conclusively.

Our study's findings regarding the lack of association 
between baseline uric acid levels and contrast-induced 
acute kidney injury (CI-AKI) contrast with some existing 
literature. For instance, a study by Chung et al. concluded in 
their retrospective study that hyperuricemia did not affect 
CI- AKI incidence in patients with CKD and non-CKD patients 
undergoing PCI [27]. Conversely, Toprak et al. found that 
patients with elevated uric acid levels and creatinine levels ≥1.2 
mg/dL had an increased risk of CI-AKI following percutaneous 
coronary intervention (PCI) [10]. Similarly, a study by Liu et al. 
concluded that hyperuricemia could increase the incidence 
of CI-AKI even in patients with normal serum creatinine levels 
after PCI [11]. These studies suggest that elevated uric acid 
levels may be a risk factor for CI-AKI. However, our study did 
not find a significant association between uric acid levels and 
CI-AKI, indicating that the relationship between uric acid and 
CI-AKI may be complex and influenced by other factors.

Regarding the role of inflammation, our regression analysis 
revealed that total leukocyte count is an independent 
predictor of CI-AKI, aligning with recent research findings. 
A study published in PeerJ found that patients in the CI-AKI 
group had significantly higher white blood cell (WBC) counts 
than those in the non-CI-AKI group, suggesting that elevated 
WBC counts may be associated with an increased risk of CI-
AKI [28]. Additionally, a study published in European Heart 
Journal identified elevated WBC count as a predictor of CI-
AKI in patients undergoing primary percutaneous coronary 
intervention [29]. These findings support the hypothesis that 
inflammation plays a significant role in the pathogenesis of 
CI-AKI. Elevated WBC counts may reflect an inflammatory 
response that contributes to kidney injury following contrast 
exposure.
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Miotto et al. demonstrated that allopurinol can target the 
ryanodine receptor 2, thereby modulating calcium handling 
and enhancing cardiac contractility. Improved cardiac 
output can directly enhance renal blood flow and glomerular 
filtration rate, which may be associated with a reduction in the 
incidence of CI-AKI. This hemodynamic effect could explain 
the protective effect of allopurinol against CI-AKI, especially in 
patients with heart failure and hypertension [30].

In summary, while some studies suggest a link between 
hyperuricemia and CI-AKI, our study did not find this 
association, indicating that other factors may influence the 
relationship. However, the consistent finding across studies 
that elevated WBC counts are associated with an increased 
risk of CI-AKI underscores the importance of inflammation in 
the development of this condition. Whether the use of non-
purine xanthine inhibitors (e.g., febuxostat) or other anti-
inflammatory agents could have similar effects, this can be 
tested in the future.

Limitations

Sample Size and Statistical Power

While our study demonstrated a significant reduction in CI-
AKI incidence with allopurinol despite a small sample size, 
larger studies are essential to confirm these findings and 
ensure statistical power.

Anti-Inflammatory properties

The proposed anti-inflammatory properties of allopurinol 
could not be proven. Inflammatory biomarkers, such as 
high-sensitivity C-reactive protein, can serve as a surrogate 
biomarker for inflammation.

Dosing regimen

Whether different doses of allopurinol could have distinct 
clinical outcomes can be studied in future trials.

Conclusion

In this study, allopurinol administration, in conjunction 
with intravenous hydration, was associated with a reduced 
incidence of contrast-induced acute kidney injury (CI-AKI) 
following elective percutaneous coronary intervention (PCI) 
in patients identified as high-risk based on the Mehran risk 
score. Our findings highlight the potential of allopurinol as 
a preventive strategy in at-risk populations. Notably, this 
protective effect was observed regardless of baseline serum 
uric acid levels. Given the promising results from this study, 
larger, multicenter randomized controlled trials are warranted 
to confirm these findings and establish optimal dosing 
regimens.
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