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Recommendations:

· Gadolinium compounds are to be administered only by radiologists order. 
· Gadolinium compounds for patient with moderate to ESRD require a written radiologist order containing the drug name, dose, route and rate of administration. 

· The FDA recommends caution in use of gadolinium compounds in patient with moderate to end stage renal disease (creatinine clearance < 60 ml/min) and other patients where the compound may enter protected spaces from which it might not be readily cleared, such as amniotic fluid.  Select imaging methods other than MRI or MRA whenever possible.  If these patients must receive a gadolinium based contrast agent, prompt dialysis following the MRI/MRA should be considered. AJR recommends dialysis within 2 hours following administration of gadolinium compound in patient with creatinine clearance < 30 ml/min.
· A consent form is recommended for patients receiving gadolinium compounds with a creatinine clearance less than 60 ml/min or patients with acute renal failure. 

· The dosage of gadolinium should be reduced; half of the normal dose should be used in patients with creatinine clearance < 60 ml/min.

· Screening of patients with history of kidney disease or diabetes mellitus is recommended. A recent serum creatinine and a calculated creatinine clearance are recommended before administration of contrast.
· Patient with creatinine clearance greater than and equal to 60 ml/min do not need any special treatment or handling other than not using Ominscan for MR examinations.

Nephrogenic Systemic Fibrosis also know as Nephrogenic Systemic Dermopathy, is a systemic disorder. It is associated with collagen and mucin deposition and fibrosis of distal extremities and other parts of the body, including the diaphragm, heart, lung, pulmonary vasculature and skeletal muscles. Deposition of collagen and hardening of the skin of the extremities often results in contractures of joints and immobility. The disease is progressive and can be fulminant in approximately 5% of cases.  NSF lacks the serologic markers of scleroderma such as ANA, anti-SC1 70 antibodies, and anticentromere antibodies. 
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	Conditional Stability Constants (pH 7.4)

	Gadodiamide (Omniscan)
	1014.9

	Gadoversetamide  (OptiMark)
	1015

	Gadoteridol (Prohance)
	1017.1

	Gadopentetate dimeglumine (Magnevist)
	1018.1

	Gadobenate dimeglumine (Multihance)
	1018.4


Findings:

· NSF appears not to have existed prior to 1997.

· Approximately 5% of patients (20/400) with severe renal dysfunction (creatinine clearance < 30 ml/min) developed NSF after administered Omniscan in Denmark.
· Gadolinium compounds are renal excreted unchanged and clearance is dependent on renal function.

· Gadolinium compounds are not cleared effectively by peritoneal dialysis and the half-life  is similar to ESRD patient not receiving dialysis.
· The FDA at this time believes this is a class related adverse drug reaction.

· Gadolinium may be found in tissue biopsy specimens form some patients with NSF.

· Gadodiamide was FDA approved in 1993.

· Reports of NSF started in 1997. 
· Godolinium compounds are FDA approved for MRI.
· The FDA suggests prompt dialysis to prevent NSF in patient with advanced kidney dysfunction who receive gadolinium contrast. Hemodialysis removes 78%, 96%., and 99% of gadolinium after 1, 2, and 3 dialysis sessions. Dialysis may not prevent NSF as noted in one recent study. 
·  The cause of NSF is unknown with there is a strong association with administration of gadolinium containing compounds. It has been postulated that free gadolinium or gadolinium chelate may be the cause.
