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Abstract

BACKGROUND: Contrast-induced nephropathy (CIN) is a major concern following procedures
with applying iodinated contrast media. The basis prevention of CIN is hydration and to avoid
hypovolemia. We aimed to evaluate the efficacy of pentoxifylline (PTX) for the prevention of
CIN in patients with myocardial infarction (MI) undergoing coronary angioplasty.

METHODS: This prospective, single-blind, randomized clinical trial study was performed on
175 (127 men) of MI patients undergoing routine treatment. Patients were assigned randomly to
the control (n = 84) and study groups (n = 91). In our study group, patients received 400 mg/3
times a day from 24 hours before to 24 hours after coronary angiography. In addition, before the
procedure and after 48 hours from the procedure, serum creatinine was measured.

RESULTS: CIN occurred in 14 patients (8.0%); 8 controls (9.5%) and 6 patients (6.6%) in the
PTX group (P = 0.475) showing PTX to have no significant effect on CIN [P = 0.750, odds
ratio = 0.82 (confidence interval = 0.24-2.8)] though a significantly different volume of contrast
was used between the groups (231.29 + 105.10 mm3 and 190.88 + 75.82 mm3; P = 0.005,
respectively).

CONCLUSION: There was no significantly different occurrence of CIN on patients with MI,
undergoing coronary angioplasty, but its relatively lower rate in PTX group would recommend
the prophylactic oral use of PTX for CIN prevention.
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Introduction
Coronary angioplasty as a non-surgical procedure is
widely used in patients with known indications, and
the contrast dye is used to guidewitres through the
vessels. A known side effect in performing this
procedure occurs by means of contrast-induced
nephropathy (CIN), which is the third leading cause
of new onset renal failure in hospitalized patients.
CIN is defined as a > 25% increase in baseline
serum creatinine or > 0.5 mg/dl absolute increase

in serum creatinine above baseline within 48 hours
of exposure.! CIN is recognized as one of the
complications of contrast media after coronary
angiography and angioplasty.! Its incidence ranges
from 2% to 50% in low- and high-risk populations,
respectively.> Moreover, CIN incidence is 13% in
non-diabetic patients and 20% in diabetics.!
Morbidity, mortality, length of hospitalization,
and risk of progression toward end-stage renal
disease are increased due to CIN. Dialysis is needed
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for about 1% of CIN patients and remains
permanent in half of these patients.!>? There ate
some risk factors in developing this complication
including, volume and type of contrast media,
underlying diseases such as chronic kidney disease,
diabetes mellitus, and congestive heart failure, and
also individual factors such as sex, advanced age,
anemia, and reduced effective circulation volume;!0
CIN pathophysiological mechanism is believed to
be related to the changes in renal hemodynamics
and damages on tubular cells caused by free radicals
or direct toxic effect of the contrast media.!!

A recent agent in preventing CIN s
pentoxifylline (PTX), a methylxanthine derivative
with multiple hematologic properties.!! According
to some of its anti-inflammatory properties, PTX is
commonly used to treat peripheral vascular diseases.
Furthermore, there is evidence that PTX reduces
nitric oxide deterioration and scavenging of free
radical. However, beneficial effects of PTX in CIN
are not fully showed in trials, especially in patients
undergoing angioplasty.

Spargias et al.!? found that the parenteral use of
PTX in patients with septic shock could reduce the
serum levels of some inflammatory cytokines.
Furthermore, plasma level of PTX peaks within
2-3 hours after drug ingestion and its oral
absorption is neatly complete.

Due to the anti-inflaimmatory and antioxidant
effects of PTX, we hypothesized that its oral
administration before contrast media use might be
effective in preventing CIN. The purpose of this
study is to investigate the efficacy of PTX to
prevent CIN in patients with myocardial infarction
(MI) who are subjected for coronary angioplasty.

Materials and Methods

In view of other trials on risk of nephropathy and
CIN prevention,”® we calculated sample size of
study as 87 in each group considering the
significance level of 0.05 to evaluate the efficacy of
PTX on prevention of CIN.

Patients with ST elevation MI and above
18 years of age who referred for emergency
angioplasty to the Interventional Cardiology
Department at Imam Reza Hospital, between
October 2013 and July 2014, were enrolled into this
study. All procedures were performed by a single
interventional cardiologist.

Exclusion criteria were serum creatinine more
than 1.5 mg/dl, heart failure, history of end-stage
renal failure or being on dialysis, use of
N-acetylcysteine, theophylline, aminoglycosides, and

non-steroidal anti-inflaimmatory medicines, and
intravenous contrast media administration within
the last 2 days. Besides, patients with pulmonary
edema, multiple myeloma, and uncontrolled
hypertension were excluded from the study. This
study protocol was approved by Ethics Committee
of Mashhad University of Medical Sciences and
conforms to the standards currently applied by the
Iranian Registry of Clinical Trial
(IRCT2014092819316N1).  Written  informed
consent was obtained from all patients.

This was a prospective, single-blind, randomized
clinical trial study. The patients were randomly
allocated to treatment (PTX) or control group.
Paraclinical tests were done in a single hospital
laboratory, and laboratory personnel were blinded
to the study protocol.

In this study, no placebo was administered for
the control group. Similar routine preparation for
angioplasty, including hydration with normal saline
before and after the protocol, was received in both
groups before and after the protocol.

Normal saline 1-1.5 cc/kg was administered
from 6 hours before to 6 hours after procedure.
PTX was administrated at a dose of 400 mg 3 times
a day from referral day until 24 hours after the
procedure in the treatment group.

Serum creatinine level was measured for both
groups in referral time and after 48 hours of
protocol. Serum creatinine was measured with
Beckman Coulter SYNCHRON CX5® PRO
Clinical System during study protocol.

Iso-osmolar nonionic contrast media iodixanol
(Vesipaque 320, GE Healthcare, Cork, Ireland) was
used for performing coronary angioplasties. Mehran
et al.'* introduced a risk prediction score for the
development of CIN which we used this to predict
the risk of CIN in all patients. Our primary end
point was considered as either a minimum of
0.5 mg/dl or 25% increase in serum creatinine above
the baseline, 48 hours after exposure to contrast
media, which we defined as the occurrence of CIN.

The data were analyzed using SPSS software for
Windows (version 16, SPSS Inc., Chicago, IL, USA).
Normality distribution of quantitative data was
checked by Kolmogorov—Smirnov test. Continuous
data were expressed as mean T standard deviation.
The Chi-square test was applied for comparison of
qualitative data between the two groups. Quantitative
data were checked if normality distributed in each
group using the Kolmogorov—Smirnov test. Then, the
independent sample t-test or Mann—Whitney U-test
was applied for compatison of data between the two
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groups. Logistic regression was used to control of
effect of sex, age, history of hypertension, smoking,
diabetes history, and contrast volume on CIN
occurrence. All significance tests were two-tailed.
P < 0.050 considered as significant level.

Results

In this study, we recruited a total of 175 patients
(127 men and 48 women); 91 patients received PTX,
and 84 were in the control group (Figure 1). The
demographic data and some paraclinical characteristics
are presented in table 1. Besides the history of
hypertension and the level of hematocrit which were
significantly higher in the PTX group than control
group (52% vs. 32%; P = 0.020, 43.0 £ 6.7 wvs.
41.0 £ 6.6; P = 0.020, respectively), no significant
difference was found between the two groups
regarding age, sex, body mass index, and biochemical
markers including high-density lipoprotein, low-
density lipoprotein, and triglyceride.

Vesipaque was the type of contrast media used
both in the control and PTX groups.

Statistical analysis showed that there was a
significant difference between volume of contrast
used (P = 0.005). We found that CIN occurred in
14 patients (8%); 8 controls (9.5%) and 6 patients
(6.6%) in the PTX group, which was not
significantly different between the two groups
(P = 0.475) (Table 1).

Regression analysis by backward method with
CIN as dependent variable and sex, age, history of
hypertension, smoking, diabetes history, and
contrast volume as independent variables showed
that none of them had significant independent
effects on CIN occurrence across the two groups of
study. Mean level of hematocrit had neatly
significance effect [P = 0.051, odds ratio
(OR) = 0.92 (confidence interval (CI) = 0.85-1.00)].
Moreovert, the use of PTX had no significant effect
on CIN occurrence [P = 0.750, OR = 0.82
(CI = 0.24-2.8)] (Table 2).

Our studied patients did not require any renal
replacement therapy; moreover, there was not any
hospital mortality in the control and PTX groups.

Assessed for eligibility (n=213)

Excluded (n = 30)
[ meeting study’s exclusion criteria (n = 20)

[ Declined to participate (n = 10)

Randomized (n = 183)

A 4

Did not receive Pentoxifylline (n = 89)

A 4

Lost to follow-up (n =5)

A\ 4

Excluded from analysis (n = 0)

Figure 1. Flowchart of the study

Allocation

After 48hr

Analysed (n = 84) Analysis

A

Received Pentoxifylline (n = 94)

A

Lost to follow-up (n = 3)

!

Analysed (n =91)
Excluded from analysis (n = 0)
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Variables

Age (mean £ SD)

Height (cm) (mean + SD)

Weight (kg) (mean + SD)

BMI (kg/m?) (mean + SD)
Hematocrit(mean + SD)

Hemoglobin (mean £ SD)

HDL (mean + SD)

LDL (mean = SD)

TG (mean = SD)

Volume of contrast use mm? (mean # SD)
Baseline creatinine (mg/dl) (mean + SD)
Creatinine after procedure (mg/dl)
(mean £ SD)

Difference in creatinine  (mg/dl)
(mean £ SD)

Sex (male) [n (%)]

Diabetes [n (%)]

Hypertension [n (%)]

Incidence of CIN [n (%)]

Control group PTX group
(n=84) (n=91)

57.90 + 14.27 60.46 + 14.03 0.270
165.00 £ 15.10 167.38 £ 8.70 0.679
71.72 + 15.61 72.53 + 13.87 0.233
25.06 + 3.13 25.35+5.25 0.726
42.75£6.70 41.33 £ 6.60 0.020
14.25+1.83 13.60 + 2.34 0.051
37.43 £13.76 40.25 £ 26.01 0.430
113.20 + 44.10 113.20 + 39.42 0.997
127.90 + 78.37 113.10 + 59.08 0.216
231.29 £ 105.10 190.88 + 75.82 0.005
1.12 +0.26 1.147 £0.424 0.670
1.21+0.36 1.214 £ 0.425 0.990
0.09 £ 0.02 0.066 £ 0.011 0.380
66 (79.0) 61 (67.0) 0.087
29 (35.0) 41 (45.0) 0.076
27 (32.0) 47 (52.0) 0.024
8 (9.5) 6 (6.6) 0.475
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Table 1. Demographic, clinical, and laboratory data of patients in the two groups

BMI: Body mass index; HDL: High-density lipoprotein; LDL: Low-density lipoprotein; TG: Triglyceride; CIN: Contrast-induced

nephropathy; PTX: Pentoxifylline; SD: Standard deviation

Table 2. Regression analysis showing the effect of
multiple variables on contrast-induced nephropathy CIN)
occurrence after administrating pentoxifylline (PTX)

Variables OR (95% CI) P

Sex 0.695 (0.19-2.59) 0.588
Age 1.019 (0.98-1.07) 0.399
Hypertension 0.586 (0.18-1.96) 0.386

Diabetes history 0.830 (0.17-4.00) 0.817
Hematocrit 0.924 (0.85-1.00) 0.051
Smoking 1.437 (0.33-6.26) 0.629
Baseline creatinine 0.304 (0.042-2.19) 0.237
Volume of contrast use 1.005 (0.99-1.01) 0.083
PTX use 0.822 (0.24-2.78) 0.750

OR: Odds ratio; Cl: Confidence interval; PTX: Pentoxifylline

Discussion

The key finding of this study is that although CIN
occurrence was shown to be less in the group with
prophylactic oral PTX, this reduction was not
significantly different (P = 0.475). There is not any
animal study about the preventive effect of PTX in
CIN. However, there is only one clinical study
about this preventive effect by Firouzi et al. in
2012.%5 Similarly, they also found that PTX could
reduce, though not significantly, the occurrence of
CIN in patients undergoing angioplasty.

Our study was single blind, and laboratory staffs
that measured the serum creatinine were blinded to
the treatment status of the patients. Our patients’
demographic data and baseline risk factors for CIN
were similar in the two groups, except for the

significantly higher prevalence of hypertension and
hematocrit in the PTX group. There was a
significant difference in volume of Vesipaque
between control and PTX group; however, this was
not correlated significantly with the occurrence of
CIN which could be the result of selecting patients
with normal renal function in this study.

Busch et al.> revealed that the incidence of CIN
is significantly lower in low-risk population after
coronary angioplasty, and as we excluded patients
with creatinine level of more than 1.5 mg/dl, the
low incidence of CIN in both groups was
predictable. Moreover, we reported the overall
incidence of CIN in the control group to be 9.5%.
This was recorded 13.69% in Firouzi et al. study,!s
which was comparable to the reported incidence of
CIN in unselected populations.!

Prophylactic oral administration of PTX showed
a trend toward non-significant reduction of CIN
occurrence (8 patients in control and 6 patients in
PTX group). However, our two groups were not
exactly comparable with each other, and after
performing the logistic regression analysis, the PTX
independent role in reducing CIN was found to be
not significant (P = 0.750).

In our study, low rate of CIN in both groups
and a non-significant difference between the groups
could be due to the selection of low-to-moderate
risk patients and excluding patients at higher risk.
Hence, it is possible that the selection of patients
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with higher risk would have shown the efficacy of
PTX more prominently. In addition, adding PTX to
N-acetylcysteine and its synergistic effects in
preventing CIN could also be tested which might
reduce the probability of CIN.

Conclusion

The authors recommend that oral administration of
PTX in patients with myocardial infarction and low-
to-moderate risk of CIN undergoing coronary
angioplasty has a non-significant reduction effect on
CIN. Performing larger trials in higher risk patients
is suggested to determine the probable protective
role of PTX.
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