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Abstract:

Introduction: Finding preventive methods for Contrast-Induced Nephropathy (CIN) is
essential for reducing the burden of complications. In this context, anti-oxidant agents
such as pentoxifylline can be viable options. This study aimed to determine the effects of
oral pentoxifylline on the prevention of contrast induced nephropathy in patients
undergoing angiography.

Methods and Results: In this randomized clinical trial 96 patients with chronic kidney
disease (CKD) and 96 subjects with normal renal function were included and randomly
assigned to receive either pentoxifylline or placebo. The Incidence of CIN was
determined and compared between the groups. The incidence of CIN in healthy subjects
receiving pentoxifylline or placebo was 4 (8.3%) and 2 (4.16%), respectively. (P-value =
1). The incidence of CIN in patients with CKD in the pentoxifylline and placebo group
was 5 (10.41%) and 12 (25%) respectively. (P-value = 0.58).

Conclusion: According to the obtained results, there was no difference between patients
with CKD and those with normal renal function in terms of the pentoxifylline effects on
the prevention of Contrast Induced Nephropathy.
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1. Introduction

Contrast-Induced Nephropathy (CIN) is

inflammatory mediators. In addition, this substance is an
antioxidant and a lipid peroxidation reducer that may
prevent the aforementioned type of nephropathy (5).

The contrasts, especially lodine-containing types, are

the most

frequent cause of acute renal failure in hospitalized
patients. Previous reports indicated that CIN occurs in 4
to 20% of patients following intra-arterial administration
after coronary angiography (29). It has become the third
common cause of iatrogenic acute renal failure due to
the growing use of contrast in recent diagnostic
procedures, pushing individuals to an increased risk of
death. Furthermore, CIN leads to increased? risk of
morbidity and higher hospitalization costs (1-4).

Pentoxifylline (PTX), categorized as one of the
Phosphodiesterase 4 (PDE4) inhibitors, reduces platelet
aggregation and fibrinogen, affecting neutrophils and

important factors in renal tubular damage and Acute
Tubular Necrosis (ATN), occurring mostly in a vast
number of medical conditions such as diabetes mellitus,
Chronic Kidney Disease (CKD), Congestive Heart
Failure (CHF), fluid loss, hypotension (6-9), and
multiple myeloma (10-15). Studies have pointed to the
higher risk of CIN occurring in the primary Percutaneous
Coronary Intervention (PCI) (16, 17). Some researchers
have focused on inflammatory biomarkers, such as C-
reactive Protein (CRP), to find a direct correlation with
CIN (18-20).
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Few studies have evaluated the protective effects of PTX
against CIN (21, 22). Firouzi et al. illustrated this effect
during angioplasty and concluded no beneficial effects.
Busch and Eshraghi et al. raised the issue of protective
effects of PTX in angiography in 2013 and 2016 and
recommended administering CIN preventive oral
medications in high-risk patients. (24, 25) These effects
were confirmed by Yang et al. in 2015 in China on
animals. (26) On the contrary, having studied 199
patients, Yavari et al. found no significant protective
effect of PTX on CIN reported in 2014 (27).

The current study aimed to compare the protective
effects of PTX on CIN in patients with or without CKD
when administered before angiography.

2. Materials & Methods
2.1. Subjects and grouping

Through a randomized clinical trial, patients with
chronic stable angina who were candidates for coronary
angiography were divided into two groups regarding the
presence of CKD or not.

The group of CKD included angiography candidates
with Glomerular Filtration Rate (GFR) between 30-65
ml/min who were referred to Dr. Masih Daneshvari
Hospital. Non-CKD patients consisted of individuals
with creatinine clearance of greater than 65 ml/min. The
creatinine clearance was calculated based on Cockcroft-
Gault formula. The inclusion criteria consisted of patient
with ischemic heart disease who were candidates for
coronary angiography with creatinine clearance of
greater than 30 ml/min. The patients with creatinine
clearance lower than 30 ml/min or patients under
hemodialysis were excluded from the study. The control
group included angiography candidates with normal
renal function. Each group was further subcategorized
into two subgroups: (a) the control group who received
lce/kg/h normal saline and (b) the interventional group
who received 400 mg oral PTX three times a day the day
before coronary angiography. The contrast used in the
trial was iodixanol (Visipaque®) and the volume used in
the setting was 30-50 cc. Patients with acute infectious
diseases, uncompensated acute heart failure, and known
blood disorders as well as the ones currently receiving
chemotherapy and dialysis were excluded.

2.2. Demographics and laboratory variables

All the participants were asked to provide their medical
background and demographic information through a
specially designed questionnaire. Then, the investigators
explained the aims and the process of the study before
handing out personal consent forms.

Laboratory parameters including Blood Urea Nitrogen
(BUN), serum Creatinine (Cr), Complete Blood count
(CBC), CRP, serum albumin, and urinalysis (U/A) were

assessed upon admission and 24 hours after angiography.
The patients’ creatinine clearance was calculated using
Cockroft-Gault equation.

Serum Cr and serum protein/creatinine ratio were
evaluated the day before angiography, immediately after
the procedure and also, 24 hours later.

2.3. Outcome measure

The main outcome of the study was to evaluate the
incidence of CIN between the two groups and subgroups
based on kidney disease improving global outcomes
(KDIGO) criteria (30). CIN was defined as an elevation
of serum creatinine (Scr) of more than 25% or >0.5
mg/dl (44 pmol/l) from baseline within 48 h after
excluding other factors that may cause nephropathy,
such as hypotension and urinary obstruction (30).

2.4. Statistical analysis

Data were analyzed by SPSS 25. The indicators of mean
and standard deviations were reported as the central
indices for quantitative variables while absolute and
relative frequencies were reported for qualitative
parameters using Chi-Square and Fisher’s exact tests,
respectively. The significance level was considered
when P-value was < 0.05 and the confidence interval
(CI) was 95% to attain the study power of 0.8.

2.5. Ethics

The current study was registered on “IRCT.ir” under the
code: IRCT20161219031464N4, after being approved by
the Ethics Committee of “NRITLD”, coded
IR.SBMU.NRITLD.REC.1399.039. In line with the
Declaration of Helsinki, all the participants gave their
written informed consents upon being informed of the
aim and importance of the present study. Patients were
allowed to quit the study of their own volition.

3. Results

In total, 192 patients including 96 with CKD and 96 with
healthy kidney were included in the study. Table 1
shows the Gender status of the patients.

Table 1. Gender status of the patients.

Gender
Y
Huncton Male Female
n (%) n (%)
33 15 48
P ifylli
entoxityliine (68.8%) (31.3%) (100%)
Normal 25 I
0,
Control (52.1%) (47.9%) 48(100%)
Pentoxifylline 30 (62.5%) 18 (37.5%)  48(100%)
KD C 1 32 (66.7Y 16 48(100Y
ontro (66.7%) (33.3%) (100%)
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Table 2 shows age status of the patients. Age distribution
was quite close in all of the groups showing no statistical
difference in age between healthy and CKD groups.

Table 2. Age status of the patients.

Age (year)
Mean+SD

Kidney Function

Pentoxifylline 56.21+10.88
Normal
Control 56.35+10.66
Pentoxifylline 59.96 £9.17
CKD
Control 63.15 +10.86

The history of diabetes mellitus, hypertension, and
chronic heart failure in all the participants was evaluated.
Data are presented in table 3.

Table 3. Past medical history of the patients.

Kidney function

Past medical history

Normal n (%) CKD n (%)
M PTX 12 (12.5) 32(33.3) 44 (45.8)
Control 20 (20.8) 30 (31.2) 50 (54.2)
PTX 12 (12.5) 22 (22.9) 34 (35.4)
HTN
Control 19 (19.8) 22 (22.9) 41 (42.7)
PTX 5.2 5(5.2 10 (10.4
CHF (5.2) (5.2) (10.4)
Control 10 (10.4) 12 (12.5) 22(22.9)

DM: Diabetes Mellitus, HTN: Hypertension, CHF: Congestive Heart Failure;

The incidence of contrast-induced nephropathy was
finally compared between different groups (Table 4).
The results of the Chi-square test revealed no significant
difference between them.

Table 4. The incidence of contrast-induced nephropathy between
groups.

Incidence of
Contrast
Induced
Nephropathy
n(%)
4 48

Kidney

Function

Pentoxifylline

Normal (8.3%) (100%) 1.00
Control (4;%) 48(100%)
- 5
Pentoxifylline 48(100%)
(10.4%)
CKD 0.58
Control (251‘(2)%) 48(100%)

4. Discussion

Our study did not show any statistically significant
differences in the incidence of Contrast-Induced
Nephropathy among pentoxifylline users and controls.
The present study attempted to compare the occurrence
rate of CIN after pentoxifylline administration in the
groups with and without kidney failure and evaluated the

risk involved under normal and abnormal kidney
function in the process of angiography. The rate of CIN
was almost the same in patients with healthy kidneys,
while controls had a slightly higher rate of CIN than the
individuals who took PTX.

Given the globally growing body demand for
angiography and the increasing prevalence of renal
failure, it is necessary to focus on the risk of contrast-
induced nephropathy, even in patients with normal
kidney function. Pentoxifylline, as an anti-inflammatory
and antioxidant medication, may still prevent the
occurrence of CIN despite no strong confirmation
throughout the current study. There are only a few
studies that have assessed the role of PTX in this regard.
(21, 22) Firouzi et al. suggested employing the beneficial
role of PTX in preventing CIN after angiography despite
scant evidence. (23)

A year later, Busch et al. explained that the occurrence
of CIN was obviously reduced among patients with low
risk of complications (24); however, we found no
significant difference in this regard. On the contrary,
working on Myocardial Infarction (MI) cases in 2016,
Eshraghi et al. disclosed a relatively lower occurrence of
CIN after angioplasty when PTX was previously
administered to evaluate the preventive effects of PTX
for CIN. (25) The difference in findings may result from
different doses of PTX and/or the frequencies of known
risk factors or comorbidities between the studies.

In Ireland, a review article by Ahmad et al. in 2018
confirmed the reduced risk of CIN due to the anti-
inflammatory and antioxidant effects of PTX (5). Our
study showed a need for greater research on the matter,
especially with different doses, and also, considering
many other risk factors for the evaluation.

Similar to our process, Yavari et al. (2014) studied 199
candidates of angiography in Iran and found no
significant effect of PTX on CIN prevention (27), while
Yang et al. confirmed the effect of this medication on
animals in China in 2015 (26).

Through a review article published in 2017, Chen et al.
found that despite anti-inflammatory, anti-proliferative,
and anti-fibrotic effects of several medical conditions
and given imperfect methodologies and sample sizes,
there was no supportive evidence for reno-protective
benefits in terms of PTX yet (28).

5. Conclusion

The present study could not confirm the preventive
effects of oral PTX against contrast-induced nephropathy
after angiography. However, more studies should be
conducted with different doses to ensure its positive
results on animals. Greater focus should be dedicated to
more accurate monitoring of CIN risk factors as well as
demographic, clinical, and paraclinical parameters that
may affect the occurrence of CIN and the effectiveness
of PTX in this regard.
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PDEA4, Phosphodiesterase 4

ATN, Acute Tubular Necrosis
CKD, Chronic Kidney Disease
CHF, Congestive Heart Failure

PCI, Percutaneous Coronary Intervention
CRP, C-reactive Protein

GFR, Glomerular Filtration Rate
BUN, Blood Urea Nitrogen
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CBC, Complete Blood count
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