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Gadolinium–containing contrast and Nephrogenic Systemic Fibrosis Recommendations
Introduction:

Recent evidence points to an association between gadolinium containing contrast administration to patients with severely impaired renal function and the development of nephrogenic systemic fibrosis (NSF).  As of December 21, 2006, the FDA has received reports of 90 patients with moderate to end-stage kidney disease who developed NSF after receiving an intravenous gadolinium-based contrast agent
. 

Background:  

Nephrogenic systemic fibrosis is a rare multisystemic disorder that can cause fibrosis of multiple organs and tissues, but most often results in a fibrosing skin condition.  The condition is only recognized in patients with severe renal impairment, but the exact cause of this condition is unknown.  NSF can mimic the skin changes of scleroderma, typically involving the extremities with extension to the torso, but sparing the face.  NSF may be disfiguring, debilitating, and in rare cases fatal and there are no established effective treatment guidelines.

An increased occurrence of NSF is seen in patients with renal failure that receive IV gadolinium-containing contrast.  Skin changes may develop as soon as 2 weeks following contrast administration.  The development of NSF appears to be more likely in high dose contrast administration and to this point has been most closely associated with Omniscan, but has also been less strongly associated with Magnevist, and OptiMARK
.  NSF has also developed following sequential administrations of Omniscan with MultiHance and ProHance.
Policy:
In order to minimize the risk for patients with renal failure of developing NSF, the following guidelines are recommended until further medical research becomes available:

1. Patients should be questioned about a history of kidney disease, renal failure, dialysis, liver transplantation, diabetes diagnosed for greater than 10 years
, and multiple myeloma.  If there is a positive history and contrast is absolutely indicated for diagnosis, renal function should be further documented prior to administering contrast. 
2. Because approximately 25% of individuals older than 70 will asymptomatically demonstrate moderate renal impairment (30-59mL/min/1.73m2)
, we feel it is prudent to minimize contrast exposure in the elderly population by reviewing indications of the study with a radiologist for patients aged 65 and older.  If contrast is necessary, documentation of renal function prior to administering contrast is recommended.

3. If the degree of renal impairment is not established in a patient who has a positive history of renal disease as per item 1 above, a recent serum creatinine level should be obtained.  This information can be used to calculate the patient’s glomerular filtration rate (GFR) using the MDRD equation found at http://www.nkdep.nih.gov/professionals/gfr_calculators/orig_con.htm
4. Patients with any degree of renal impairment should not receive Omniscan.  

5. If the patient has mild to moderate chronic kidney disease (GFR >30mL/min/1.73m2), gadolinium-containing agents other than Omniscan can be utilized.

6. In general, patients with severe to end-stage renal insufficiency (GFR of <30 mL/min/1.73m2), acute renal failure, renal dysfunction of any severity due to the hepatorenal syndrome or in the perioperative liver transplantation period should not receive gadolinium-based contrast agents, unless the diagnostic information is essential and not available with non-contrast enhanced MRI or another imaging modality
.  

7. Patients at risk who must receive contrast should receive the lowest possible dosage for contrast effectiveness.  The referring physicians and patients should be fully advised of the potential risks of developing nephrogenic systemic fibrosis and informed of the clinical manifestations of this process as detailed below, excerpted from the referenced FDA advisory1.  Informed consent should be obtained in these patients.
8. In patients on hemodialysis, immediate dialysis (within 2 hours) is recommended and an additional dialysis within 24 hours should be considered.  Patients on peritoneal dialysis receive virtually no benefit from peritoneal dialysis following contrast.  In these cases hemodialysis should be considered3. However the usefulness of hemodialysis in the prevention of NSF is unknown.
9. Report possible cases of NSF to the FDA through the FDA’s MedWatch program: http://www.fda.gov/medwatch/report/hcp.htm.
Information for the patient (excerpted from the US FDA Public health advisory1): Physicians who are requesting an MRI or MRA with a gadolinium-based contrast agent for a patient with moderate to end-stage kidney disease should discuss the following issues with their patient. 

• Because the patient has severe to end-stage kidney disease, they may develop NSF/NFD after receiving an MRI or MRA scan with a gadolinium-based contrast agent. NSF/NFD is a debilitating and potentially fatal disease. 

• The signs and symptoms of NSF/NFD include: 

• For the skin—burning or itching, reddened or darkened patches; and/or skin swelling, hardening and/or tightening 

• For the eyes—yellow raised spots on the whites of the eyes 

• For the bones, joints and muscles—joint stiffness; limited range of motion in the arms, hands, legs, or feet; pain deep in the hip bone or ribs; and/or muscle weakness 

• No studies have evaluated the role of dialysis on the chance of developing NSF/NFD in patients at risk. However, performing prompt dialysis to reduce the patient’s gadolinium-based contrast agent body burden following an MRA or MRI may be appropriate. 

• Patients at risk for NSF/NFD require close monitoring and clinical follow-up after having an MRI or MRA with a gadolinium-based contrast agent. 
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