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New Information: 
In 2006 the FDA released a warning about a new and rare disease called Nephrogenic Systemic Fibrosis (NSF) or Nephrogenic Fibrosing Dermopathy (NFD) that is linked with the use of Gadolinium. The warning was eventually determined to be most relevant for those people with:

1. severe chronic kidney disease (glomerular filtration rate (GFR) less than 30 mL/min) 

2. end-stage kidney disease (GFR less than 15 mL/min) including those requiring dialysis
Also included were patients with acute kidney injury ( current or recent ) as well as those who were diagnosed with hepato-renal syndrome, were in the perioperative liver transplant period or have a history of paraproteinemia syndromes such as multiple myeloma. 

In 2007 the FDA asked manufacturers of gadolinium to include a black box warning in their product labeling to address the concerns associated with the above types of patients. Appendix B
NSF causes fibrosis of the skin, connective tissues like muscles, tendons, ligaments, and blood vessels throughout the body.  In addition, those who develop NSF may have scarring of their vital organs. The signs of NSF include: 

· burning, itching, swelling, hardening and tightening of skin; 

· red or dark patches on the skin; 

· yellow spots on the whites of the eyes; 

· stiffness in joints with trouble moving or straightening the arms, hands, legs or feet;

· pain deep in the hip bones or ribs; 

· muscle weakness.

In most of the cases reported to the FDA, symptoms of NSF started between 2 days to 18 months after exposure to the gadolinium-based contrast agent.  NSF may be progressive (may worsen) and may be fatal.  There is no known treatment for NSF.  Skin biopsy is the only true means of diagnosis.
A copy of the Public Health Advisory from the FDA is available in Appendix A of this document.
In 2007 The Department of Radiology established guidance and a policy for the use of gadolinium in clinical practice.  The policy, last revised in 2009, is provided for your reference in Appendix C of this document.
All of these recommendations address the use of gadolinium in clinical practice; however these guidelines do not address the use of gadolinium in research.  
The purpose of this document is to delineate the IRB-HSR recommendation for the use of gadolinium in research.

IRB-HSR Recommendations for past and future use of Gadolinium-enhanced MRI in Research:

1. In general, the use of gadolinium-enhanced MRI for research purposes will not be approved in subjects with an estimated GFR of less than 45 mL/min.  The lab values used to calculate the GFR must have been drawn within one month of the planned study MRI and the principal investigator must describe a method of screening for new onset kidney problems the day of the exam. For example-ask and document the response to the question;  have you had any symptoms of worsening kidney problems or have you been told that your kidneys have gotten worse? For use of gadolinium in subjects with an estimated GFR less than 45 mL/min the principal investigator must also provide the IRB with a risk/benefit analysis, a discussion of the potential for benefit of the MRI and a plan to minimize the risks. This information must be incorporated into the protocol.  Based on review of this information, the IRB will then decide on a protocol by protocol basis whether there is an acceptable risk/benefit ratio.  

2. For studies which utilize gadolinium-enhanced MRI the protocol and consent must list the risk of NSF and the protocol should list the new exclusion criteria.  Risk language has been approved by the Office of General Counsel and Health System Risk Management and is provided for you later in this document.   
New exclusion criteria for protocol using gadolinium-enhanced MRI in research

Add the following recommended exclusion criteria to the protocol under the inclusion/exclusion criteria: 
· Estimated GFR less than 45 mL/min based on a serum creatinine drawn within 30 days of the MRI 
· Acute kidney injury 

· History of paraproteinemia syndromes such as multiple myeloma
· Hepatorenal syndrome

· Liver transplant
New risk language for the protocol using gadolinium-enhanced MRI in research
1. Required risk language for the protocol using gadolinium-enhanced MRI for research.
Add the following recommended risk language to the protocol under the DSMP section 1.1:

An extremely rare disease called Nephrogenic Systemic Fibrosis (NSF) is linked with the use of gadolinium in people with:

· severe chronic kidney disease (glomerular filtration rate (GFR) less than 30mL/min) 

· end-stage kidney disease (GFR less than 15 mL/min).or those requiring dialysis
NSF causes hardening and thickening (fibrosis) of the skin, connective tissues like muscles, tendons, ligaments, and blood vessels throughout the body.  In addition, those who develop NSF may have scarring of their body organs. NSF may be progressive (may worsen) and may be fatal.   There is no known treatment for NSF.  Skin biopsy is the only true means of diagnosis. 
Add the following recommended risk language to the protocol under the DSMP section 1.2:

To minimize the risk of receiving gadolinium:

· In addition to the exclusion criteria in this protocol, all subjects will be screened by UVa Department of Radiology staff prior to receiving gadolinium.  If radiology screening indicates that it might be unsafe for a subject to receive this contrast, then the subject should not be given the contrast for research purposes.   
· If screening indicates that the subject may receive gadolinium, the subject will receive a brand of contrast that has thus far not been linked to reported cases of NSF per the FDA.

Required Risk Language for the consent for New Studies or for studies that are Open to Enrollment but have not yet enrolled subjects:
Place this information in the body of the consent form where risks of the study are discussed:

Risk of using gadolinium:

As part of the MRI/MRA you will receive a contrast called Gadolinium. This substance will help the tissues show up better.  The FDA has received information about a new and extremely rare disease called Nephrogenic Systemic Fibrosis (NSF) that is linked with the use of Gadolinium in people with severe kidney disease. 
NSF causes hardening and thickening (fibrosis) of the skin, connective tissues like muscles, tendons, ligaments, and blood vessels throughout the body.  In addition, those who develop NSF may have scarring of their body organs. The signs of NSF also include: 

· burning, itching, swelling, hardening and tightening of skin; 

· red or dark patches on the skin; 

· yellow spots on the whites of the eyes; 

· stiffness in joints with trouble moving or straightening the arms, hands, legs or feet;

· pain deep in the hip bones or ribs; 

· Muscle weakness.

In most of the cases reported to the FDA, symptoms of NSF started between 2 days to 18 months after a person received the Gadolinium-based contrast agent.  NSF may get worse and may lead to death.   There is no known treatment for NSF.  

IF you have any of the symptoms listed above after receiving Gadolinium-based contrast for a study MRI/MRA, please contact the study team immediately.  The study team will review your symptoms and perhaps recommend a skin biopsy, which is the only way to determine if you actually have NSF 

(Insert if appropriate)

Because of this newly identified risk, study participants with severe renal failure will not receive Gadolinium based contrast agents before study MRI/MRA tests.  

(Insert if appropriate)
Before you receive gadolinium/additional gadolinium for research:

· You will be screened by UVa Department of Radiology staff prior to getting gadolinium.  If radiology screening shows that it might be unsafe for you to receive this contrast, then you will not be able to receive the contrast.  (Add if necessary) You will not be allowed to enroll in the study.  

· If your screening indicates that you may receive gadolinium, you will receive a brand(s) of contrast that has thus far not been linked to reported cases of NSF per the FDA.

Appendix A: FDA Public Health Advisory
Update on Magnetic Resonance Imaging (MRI) Contrast Agents 
Containing Gadolinium and Nephrogenic Fibrosing Dermopathy 

The FDA has received additional information about a new disease, known as Nephrogenic Systemic Fibrosis or Nephrogenic Fibrosing Dermopathy (NSF/NFD), which may occur in patients with moderate to end-stage kidney disease after they have had a Magnetic Resonance Imaging (MRI) or Magnetic Resonance Angiography (MRA) scan with a gadolinium-based contrast agent.  An MRI scan provides clear and detailed pictures of internal organs.  An MRA test uses a gadolinium-based contrast agent to take detailed pictures of blood vessels.  During some MRI scans and all MRA scans, a gadolinium-based contrast agent is injected into a patient’s vein so blood vessels can be distinguished from other nearby tissues.  

As of December 21, 2006, FDA has received reports of 90 patients with moderate to end-stage kidney disease who developed NSF/NFD after they had an MRI or MRA with a gadolinium-based contrast agent.  Their NSF/NFD began from 2 days to 18 months after exposure to the contrast agent.  Many, but not all of these patients, received a high dose of the contrast agent; some received only one dose.   In light of these reports, FDA is notifying health care providers and patients of the following:  

· Patients with moderate to end-stage kidney disease who receive an MRI or MRA with a gadolinium-based contrast agent may get NSF/NFD which is debilitating and may cause death. 

· Patients who believe they may have NSF/NFD should contact their doctor.  Patients who develop NSF/NFD have areas of tight, rigid skin and may have scarring of their body organs.   The signs of NSF/NFD also include: burning, itching, swelling, hardening and tightening of the skin; red or dark patches on the skin; yellow spots on the whites of the eyes; stiffness in joints with trouble moving or straightening the arms, hands, legs, or feet; pain deep in the hip bones or ribs; and muscle weakness. 

· When a patient with moderate to end-stage kidney disease needs an imaging study, select imaging methods other than MRI or MRA with a gadolinium-based contrast agent for the study whenever possible.  If these patients must receive a gadolinium-based contrast agent, prompt dialysis following the MRI or MRA should be considered. 

· The FDA asks health care professionals and patients to report possible cases of NSF/NFD to the FDA through the MedWatch program by phone (1-800-FDA-1088) or by the Internet at http://www.fda.gov/medwatch/index.html.

Worldwide, about 215 patients with NSF/NFD have been reported.  Of these reports, the medical histories of 75 of these patients were reviewed in detail, and all of the patients had received a gadolinium-based contrast agent for an MRI or MRA.  Researchers have identified gadolinium in skin biopsies of patients with NSF/NFD. 

Why NSF/NFD occurs in patients with moderate to end-stage kidney disease who receive gadolinium-based contrast agent is not yet known.  The FDA is working with expert scientists to gather additional information about NSF/NFD.

Currently there are five FDA approved gadolinium-based contrast agents, Magnevist, MultiHance, Omniscan, OptiMARK, and ProHance.  These contrast agents are FDA approved for use during an MRI scan, but not for use during an MRA scan.  Although NSF/NFD has been reported for only 3 of the 5 gadolinium-based contrast agents, FDA believes that there is a potential for NSF/NFD to occur with the use of any of the approved gadolinium-based contrast agents.  

You can find more details about NSF/NFD and gadolinium-based contrast agents in FDA’s Information for Healthcare Professionals.
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FDA Requests Boxed Warning for Contrast Agents Used to Improve MRI Images

The U.S. Food and Drug Administration (FDA) has asked manufacturers to include a new boxed warning on the product labeling of all gadolinium-based contrast agents which are used to enhance the quality of magnetic resonance imaging (MRI).

The requested warning would state that patients with severe kidney insufficiency who receive gadolinium-based agents are at risk for developing a debilitating, and a potentially fatal disease known as nephrogenic systemic fibrosis (NSF). In addition, it would state that patients just before or just after liver transplantation, or those with chronic liver disease, are also at risk for developing NSF if they are experiencing kidney insufficiency of any severity.

"FDA has been carefully monitoring potential safety signals related to these contrast agents after receiving reports about the risk of this potentially life-threatening disease," said Steven Galson, M.D., M.P.H., director of FDA's Center for Drug Evaluation and Research. "This latest action demonstrates FDA's continuing vigilance about ensuring the safety of drug products once they enter the marketplace."

Patients with NSF develop thickening of the skin and connective tissues that inhibits their ability to move and may result in broken bones. Other organs are at risk of thickening as well. The cause of NSF is not known and there is no consistently effective treatment of this condition.

FDA first notified health care professionals and the public about the gadolinium-related risks for NSF in June 2006 . Information on the risks was updated in December.

Gadolinium-based contrast agents are commonly used to improve the visibility of internal structures when patients undergo an MRI. Five gadolinium-based contrast agents have been approved for use in the United States: Magnevist (gadopentetate dimeglumine), Ominiscan (gadodiamide); OptiMARK (gadoversetamide); MultiHance;(gadobenate dimeglumine);and Prohance (gadoteridol).

Reports have identified the development of NSF following single and multiple administrations of the gadolinium-based contrast agents. The reports have not always identified a specific agent. Omniscan was the most commonly reported agent, when a specific agent was identified, followed by Magnevist and OptiMARK.

NSF also has developed after the sequential administration of Omniscan and MultiHance and Omniscan and ProHance. Because reports incompletely describe exposure to gadolinium-based contrast agents, it is not possible to know if the extent of risks for developing NSF is the same for all agents.

Patients should be screened for kidney problems prior to receiving one of these imaging agents. The recommended dose should not be exceeded and enough time should elapse to ensure that a dose has been eliminated from the body before the agent is used again.

There have been no reports of NSF among patients with normal kidney function or those with mild-to-moderate kidney insufficiency.

Bayer Schering Pharma, Berlin, Germany, manufactures Magnevist; GE Healthcare, Chalfont St. Giles, U.K., is the maker of Omniscan; OptiMARK is manufactured by Mallinckrodt, Inc., Hazelwood, Mo.; and ProHance and Multihance are made by Bracco Diagnostics Inc., Princeton, N.J.

For more information see www.fda.gov/cder/drug/infopage/gcca/default.htm.

Appendix C:  Department of Radiology policy # PH-006 regarding the use of gadolinium based contrast May 25, 2007 ( R)
POLICY AND PROCEDURE MANUAL Policy #PH-006

A. Subject: Gadolinium Based Contrast *

B. Effective Date: May 25, 2007 (R)

C. Policy: A technologist may inject Gadolinium based contrast

under the order of a Radiologist.

D. Procedure:

A technologist may inject Gadolinium based contrast in accordance with the guidelines for use below:

1. The only approved agents for use by this policy are: Magnevist ®(gadopentetate dimeglumine), ProHance ® (gadoteridol), MultiHance ®(gadobendate dimeglumine) and EOVIST® (Gadoxetate Disodium).
2. The technologist must have attained documented competencies in Venipuncture and in recognizing and managing the potential risks of the contrast being used. (See CONTRAST REACTION MONITORING &REPORTING COMPETENCY MODULE).
3. A Radiologist must order the use of contrast through established imaging protocols or verbal/written order.

4. Venipuncture and contrast injection must be documented according to standard operating procedure.
*MR arthrography is exempt from this policy based upon the dose and injection route.
E. Guidelines for Use:

1. Prior to administering Gadolinium based contrast, current labs must exist,or be obtained, and be reviewed for appropriateness to receive Gadolinium based contrast for the following patients:

a. Greater than 60 years of age.

b. With a history or indication of renal insufficiency (if a patient is on dialysis, this must be identified).

c. With a history of diabetes.

d. With a history of vascular disease (CAD, MI, carotid disease, PVD, or known visceral artery disease).

e. History of severe hepatic disease/liver transplant/pending liver transplant

2. Current labs are defined as drawn within 6 weeks of the scheduled exam. However if the patient has had a significant recent illness or hospitalization or history of severe hepatic disease/liver transplant/ pending liver transplant; then a more recent (within 24 hours) serumcreatinine and calculated glomerular filtration rate (GFR) shall be obtained prior to the patient receiving Gadolinium based contrast. Emergent patients from the ED generally will be required to have current labs prior to obtaining an MRI with Gadolinium contrast. Labs are generally able to be drawn and results received the same day.

3. Contrast considerations relative to calculated glomerular filtration rate

(GFR):

a. Calculated glomerular filtration rate (GFR) greater than or equal to 30(ml/min/1.73 m2): proceed in using Gadolinium based contrastagent.

b. Calculated glomerular filtration rate (GFR) less than 30(ml/min/1.73 m2 ) and all patients on dialysis: These patients have the highest risk of developing Nephrogenic Systemic Fibrosis as a possible complication of gadolinium administration. Gadolinium should not be administered to these patients without the direct involvement of the radiologist and direct consultation with the referring physician considering alternative methods of imaging. If gadolinium is to be used, the radiologist should consider lowering the anticipated dose of gadolinium. The radiologist should obtain the informed consent of the patient, specifically discussing the potential risk of inducing Nephrogenic Systemic Fibrosis. The radiologist and referring physician should make a joint clinical decision as to the timing and frequency of hemodialysis following gadolinium administration.

4. Breast feeding mothers: should abstain from breast feeding for 24 hours with active expression and discarding of milk from both breasts during that time period.

5. Pregnancy: Gadolinium is not approved in pregnant patients. Female patients of child bearing age are to be asked in they are pregnant or if there is a possibility that they are pregnant and the response is to be documented. Gadolinium contrast should not be administered until there is information confirming that the patient is not pregnant, or a documented statement from the patient that there is not a reasonable possibility that she is pregnant.

Revised: 2/2008, 7/2009, 8/2009 

Revisions Approved: Department of Radiology Administrative Council 2/2008, 7/2009

Revisions Approved: Pharmacy and Therapeutics Committee 2/2008
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