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Abstract

Background: Renal toxicity of contrast media remains an up-to-date challenge. N-Acetylcysteine is an antioxidant agent which
efficacy has been proved in various models of experimental renal ischemia and therefore proposed in the prevention of renal
failure due to intravenous iodine contrast media.
Effects of prophylactic administration of N-acetylcysteine to prevent contrast agent-associated nephrotoxicity (CAN) are
controversial.

Aims: This study was designed to evaluate the efficacy of 1200mg once daily administration of NAC on the day before and on
the day of imaging on preventing CAN.

Methods: Seventy patients with renal insufficiency (creatinine level ≥1.3 mg/dl), referred to our institution for abdominal or chest
CT scanning, were randomly assigned to receive either only 0.9 saline 1 hour before contrast dye administration (control group)
or 0.9% saline intravenously 1 hour before CT scan and NAC 1200mg single daily dose one the day before imaging and at
contrast media injection day (case group). Both groups were comparable in demographics, disease states, drug regimens, and
risk factors for developing contrast-agent-induced nephrotoxicity. There were no significant differences between the two groups
in type of CT scan, or volume and concentration of contrast used. All patients received 140ml IOHEXOL (300mg I/ml) before CT
scanning.
CAN was defined as a rise in serum creatinine of 0.5 mg/dl within 48-72 hours after dye injection.

Results: Seventy patients (35 in each group) completed the study. In the case group, the median of Scr concentrations before
receiving the contrast agent, 24,48 and 72 hours afterward were 1.43, 1.41, 1.51, 1.45 mg/dl respectively. The median of Scr
concentrations in the control group before administration of the contrast agent, 24, 48, 72 hours afterward were 1.31, 1.41, 1.48,
and 1.61 mg/dl, respectively. The median change in Scr concentrations was greater in the control group than in the case group
(p = 0.04).
Increase of at least 25% of the creatinine concentration from baseline 72h after the procedure occurred in 12/35 patients (34%)
in the control group and 5/35 patients (14.2%) in case group.
The percentage of patients developing acute renal failure was significantly greater in the control group than in the case group (P
= 0.021).

Conclusion: The use of prophylactic oral NAC combined with IV hydration, significantly reduced the rise in Scr levels within
48-72h after the administration of contrast media.

INTRODUCTION

Administration of Radiographic Contrast Agents (RCA)
often results in an acute reduction in renal function. The
reduction can cause substantial morbidity and mortality

during hospitalization and can lead to chronic end-stage
renal disease. RCA reduce renal function by altering renal
homodynamic and by exerting direct toxic effects on tubular
epithelial cells. There is accumulating evidence that reactive
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oxygen species have a role in the renal damage caused by
contrast agents The main risk factors for RCA-induced
reductions in renal function are preexisting renal
dysfunction, particularly which cased by diabetic
nephropathy and reduced effective arterial volume (1).

In patients with renal insufficiency, hydration has been
reported to ameliorate RCA-Induced reductions in renal
function but the administration of drugs such as calcium
antagonists, theophylline, dopamine and atrial natriuretic
peptide dose not prevent the reduction (2).

N-Acetyl Cysteine (NAC) is a compound that has several
attributes making it a potentially useful agent to prevent
CIN, besides its antioxidant properties there are reports of its
ability to block the expression of vascular-cell adhesion
molecule 1. Owning to these properties, in addition to its
safety and low cost, NAC may be effective for prevention of
CIN (3).

Clinical studies evaluating the efficacy of NAC, have
yielded mixed results.

In this study we assessed the effect of oral administration of
NAC in prophylaxis of RCI renal insufficiency.

METHODS

We prospectively studied 70 patients with a serum creatinine
concentration above 1.2mg/dl (or creatinine clearance of less
than 50mL/min). Only patients know to have a history of
renal failure and with stable Scr were included, repeated
measurements during the 3 days before administration of the
contrast agent revealed only minor changes in Scr
concentrations (±0.03mg/dl). Patients with acute renal
failure were excluded. The causes of renal insufficiency
were diabetic nephropathy(25), nephrosclerosis(5),
glomeronephritis(5), tubulointerstitial nephritis (6) and
unknown (19).

All the patients underwent elective abdominal or chest
computed tomography (CT scanning) with a Non- Ionic low-
Osmolality RCA.

The study protocol was approved by the local ethics
committee and all patients gave written informed consent.

STUDY PROTOCOL

The patients were randomly assigned to receive either the
NAC and intravenous saline (NAC group) or only saline
(control group).

NAC was given orally at a dose of 1200mg once daily on the
day before and the day of administration of the contrast
agent.

1000 ml saline (0.9%) was given intravenously at a rate of
1ml/kg/hr of body weight 1 hour before contrast dye
administration. 140ml IOHEXOL was used as RCA for all
patients. The infusion contained 647 mg of iohexol per
milliliter and the 300mg iodine content was per milliliter.

None of the patient received theophyline, dopamine,
mannitol or furosemide during the study. Serum creatinine
was measured repeatedly 3 days before administration of the
contrast agent and the day of administration, 24, 48, 72 hrs
after RCA administration.

An acute contrast agent induced reduction in renal function
was defines as an increase in the Scr concentration of at least
25% of baseline 48-72hrs after administration of the RCA.

RESULTS

The clinical and biochemical characteristics of the patients
are show in table 1. The mean weighs of the patients were
similar (control group, 71±8kg, NAC group 74±8kg)
suggesting a similar fluid balance.

Figure 1

Table 1: The clinical and biochemical characteristics of the
patients

In the control group, serum creatinine concentration
increased from 1.31±0.15 to 1.61±0.01, 72hns after
administration of the contrast agent (p=0.01). In the NAC
group the mean Scr concentration increased from 1.43±0.5
to 1.45±0.59 mg/dl (p=0.4) 72hrs after administration of the
contrast agent.

An acute contrast agent induced reduction in renal function
was defined as an increase in the Scr concentration of at
least 25%, 48-72 hours after administration of contrast agent
that occurred in 16 patients of the 70 patients (22.8%). 5 of
the 35 patients in NAC group (14.2%) and 12 of the 35
patients in control group (34%).

10 of the 16 patients with an acute contrast agent-Induced
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reduction in renal function had diabetes mellitus.

In the acetyl cysteine group 12 patients (34%) had base line
Scr concentration above 1.5mg/dl as did 6 patients (%17) in
the control group. Among these patients with elevated
baseline Scr 3 of the 12 patients in the acetyl cysteine group
and 4 of 6 patients in control group had an acute contrast
agent-induced reduction in renal function.

Among those patients who had contrast agent induced renal
insufficiency, 6 of 12 patients in control group showed<25%
increase in base line Scr in 48hr. In the case group 2 of 6
patients in 24hr and another cases, 72 hr after contrast
administration contrast agent indeed nephropathy was
observed.

DISCUSSION

RCA reduce renal function by altering renal hemodynamics
and by exerting direct toxic effects on tubular epithelial
cells. There is accumulating evidence that reactive oxygen
species have a role in the renal damage caused by contrast
agents (4).

RCA increased lipid peroxidation and superoxide dismutase
in kidney tissue. A scavenger of reactive oxygen species can
preserve renal function (5).

Tepel et al reported the ability of NAC in preventing of CIN
but in several studies after Tepel's study, there were
conflicting results in the ability of NAC to prevent CIN (1).

The finding of this study is that prophylactic oral
administration of the acetyl cysteine reduced the incidence
of acute contrast agent induced reductions in renal function.

The incidence of acute contrast-agent-induced reduction in
renal function varies from zero to 90 percent depending on
the presence of risk factors including chronic renal
insufficiency, diabetes mellitus and a higher volume of
contrast agent administered (6,7).

There were several studies to assess the ability of NAC to
prevent CIN (Contrast Induced nephropathy) but there were
conflicting results in these studies.(8,9)

In Sandhu C et al study they found, there is no benefit to the
prophylactic administration of N-acetylcysteine in patients
undergoing peripheral angiography using current contrast
media.(10)

Briguori C et al study showed Nephrotoxicity of iso-

osmolality and low-osmolality contrast agents was similar
when a prophylactic strategy of hydration plus NAC was
utilized.(11)

There were many confusing points in such studies such as
dose of NAC, different base line Scr, different variation of
patients with comorbidity, different hydration protocols and
different risk factors.

One of the conflicting points is that, CIN may occur beyond
48hr after contrast administration but in studies increasing in
scr only detected in 48 hrs and it may be the cause of such
conflicting results as in our study Among those patients who
had contrast agent induced renal insufficiency, 6 of 12
patients in control group showed<25% increase in base line
Scr in 48hr. In the case group 1 of 4 patients in 24hr and
another cases, 72 hr after contrast administration contrast
agent indeed nephropathy was observed.

If we detected CIN only in 48 hr 5 patients in control group
and 3 patients in case group could be missed.

CORRESPONDENCE TO

Hossein Khalili Department of Pharmacotherapy, Faculty of
Pharmacy, Tehran University of Medical Sciences, Tehran,
Iran E-mail: Khalilih@tums.ac.ir Tel: 66959090-2168

References

1. Teple M, Giet VDM, Schwarzefeld C, Laufer U,
Liermann D, Zidek W. Prevention of radiographic-contrast-
agent-induced reductions in renal function by actylcysteine.
NEJM. 2000:20:180-184
2. Solomon R, Werner C, Mann D, D'Elia J, Silva P. Effects
of saline, mannitol, and furosemide to prevent acute
decreases in renal function induced by radiocontrast agents.
N Engl J Med. 1994 Nov 24;331(21):1416-20
3. Lepor NE. A review of pharmacologic interventions to
prevent contrast-induced nephropathy. Rev Cardiovasc Med.
2003;4 Suppl 5:S34-42.
4. Baliga R, Ueda N, Walker PD, Shah SV. Oxidant
mechanisms in toxic acute renal failure. Drug Metab Rev.
1999 Nov;31(4):971-97.
5. Bakris GL, Lass N, Gaber AO, Jones JD, Burnett JC Jr.
Radiocontrast medium-induced declines in renal function: a
role for oxygen free radicals. Am J Physiol. 1990 Jan;258(1
Pt 2):F115-20.
6. Rudnick MR, Kesselheim A, Goldfarb S. Contrast-
induced nephropathy: how it develops, how to prevent it.
Cleve Clin J Med. 2006 Jan;73(1):75-80, 83-7.
7. Rudnick MR, Goldfarb S, Wexler L, Ludbrook PA,
Murphy MJ, Halpern EF, Hill JA, Winniford M, Cohen MB,
VanFossen DB. Nephrotoxicity of ionic and nonionic
contrast media in 1196 patients: a randomized trial. The
Iohexol Cooperative Study. Kidney Int. 1995
Jan;47(1):254-61.
8. Briguori C, Airoldi F, Morici N, Colombo A. New
pharmacological protocols to prevent or reduce contrast
media nephropathy. Minerva Cardioangiol. 2005



Evaluating the Efficacy of Single Daily Dose of 1200mg of N-Acetyl-Cysteine in Preventing Contrast
Agent-Associated Nephrotoxicity

4 of 5

Feb;53(1):49-58.
9. Lin J, Bonventre JV. Prevention of radiocontrast
nephropathy. Curr Opin Nephrol Hypertens. 2005
Mar;14(2):105-10.
10. Sandhu C, Belli AM, Oliveira DB. The role of N-
acetylcysteine in the prevention of contrast-induced
nephrotoxicity. Cardiovasc Intervent Radiol. 2006 May-

Jun;29(3):344-7.
11. Briguori C, Colombo A, Airoldi F, Morici N, Sangiorgi
GM, Violante A, Focaccio A, Montorfano M, Carlino M,
Condorelli G, Ricciardelli B. Nephrotoxicity of low-
osmolality versus iso-osmolality contrast agents: impact of
N-acetylcysteine. Kidney Int. 2005 Nov;68(5):2250-5.



Evaluating the Efficacy of Single Daily Dose of 1200mg of N-Acetyl-Cysteine in Preventing Contrast
Agent-Associated Nephrotoxicity

5 of 5

Author Information

Hossein Khalili
Assistant Professor of Clinical Pharmacy, School of Pharmacy, Tehran University of Medical Sciences

Simin Dashti-Khavidaki
Assistant Professor of Clinical Pharmacy, School of Pharmacy, Tehran University of Medical Sciences

Hamed Tabifar
Pharmacist, School of Pharmacy, Tehran University of Medical Sciences

Nasrin Ahmadinejad
Assistant Professor, Department of Radiology, Imam hospital

Farrokhlegha Ahmadi
Assistant Professor, Department of Nephrology, Imam hospital


