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GUIDELINE 

This guideline has been developed to promote the safe intravenous administration of gadolinium-based 

contrast agents (GBCAs) used for diagnostic imaging.  It has been written in accordance with the 

American College of Radiology (ACR) Manual on Contrast Media – Version 10.3, 2017 and the ACR–

SPR Practice Parameter for the Use of Intravascular Contrast Media- Revised 2017 (Resolution 5). 

PURPOSE 

The purpose of this policy is to enhance the safe use of GBCAs for both inpatients and outpatients during 

diagnostic imaging procedures by assuring the administration of contrast is suitable for the patient and 

clinical indication, to decrease the possibility of a contrast reaction, and to be prepared to treat a reaction. 

SCOPE 

This guideline applies to the Department of Radiology of the University of Pennsylvania Health System. 

IMPLEMENTATION 

The Penn Medicine Department of Radiology leadership team is responsible for implementing this 

guideline, monitoring compliance with it and taking corrective action when necessary. It is the 

responsibility of every health care provider to act in accordance with this procedure. 

PERSONNEL 

Trained healthcare personnel – including Radiographers (after being approved in administration of 

contrast by their preceptor during the radiology orientation course), Registered Nurses, Nurse 

Practitioners, and Physician Assistants – may administer GBCA and related point-of-care testing in 

approved settings under the supervision of physician staff, according to the procedure outlined below. 

PROCEDURE 

A. Indications 

This guideline applies to all patients who undergo examinations with intravenous GBCAs. 
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B. Patient Care 

Patients will be greeted upon entering the department.  Any and each staff member interacting with the 

patient will use two patient identifiers to confirm patient identification per the Patient Identification HUP 

Policy # 1-12-40 (http://uphsxnet.uphs.upenn.edu/hupadmpl/1_12_40.pdf).  The examination process will 

be explained in detail to the patient.  At this time any questions and/or concerns the patient has, will be 

addressed. 

Patients will be interviewed at scheduling or prior to scan (using patient questionnaire form as applicable 

by protocol) to obtain health history, medication history (medication reconciliation form), allergy history, 

and further indications for the examination.   

If indication of contrast allergy, renal insufficiency, and/or pregnancy, see appropriate section below. 

Patients will be informed which contrast agent they will receive.  They will be given the applicable 

medication guide in compliance with FDA guidelines. 

C. Contraindications 

No contrast should be administered if any of the following reaction(s) occurred to GBCA unless, in the 

opinion of the responsible health care professional and supervising radiologist, the potential benefits 

outweigh the risks (as in emergency situations): 

  

● Anaphylactic shock 

● Cardiopulmonary arrest 

● Throat closing 

● Difficulty breathing 

● Facial swelling 

● Diffuse body swelling 

● Any other reaction that required the administration of epinephrine or an Emergency Department 

evaluation 

D. Indications for Steroid Premedication 

Premedication is required for: 

● Patients with history of mild allergic-like reaction (see list below) to GBCA. 

● Urticaria (hives), rash, itching, limited swelling (i.e. one extremity, not face), "itchy" or 

"scratchy" throat  

● In emergency situations in which GBCA is considered critical to patient management, patients 

with a history of a more severe allergic-like reaction to GBCA (see section C) should be 

premedicated, but only if delay would not adversely affect patient care.  

 

Note 1: In cases where prompt imaging diagnosis and treatment should not be delayed, patients 

with history of prior mild allergic reaction to GBCA may be injected without premedication in ER 

or inpatient settings, or in outpatient settings where transfer to ER or inpatient care is immediately 

available.  

Note 2: At times, the potential risks of premedication may outweigh the benefits. Therefore, it is 

not necessary to be absolutely rigid in patients with a history of a prior mild allergic-like reaction to 

http://uphsxnet.uphs.upenn.edu/hupadmpl/1_12_40.pdf
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GBCA. Please see individual facility guidelines. 

Note 3: If any prior reaction to one type of GBCA, an alternate agent could be used. However, 

determining which agent was responsible for one or more prior reactions often is not possible.  

No premedication is required for: 

 Reactions to allergens other than GBCA (including seafood and “Iodine allergies”) or 

medications (regardless of number or severity) 

 Asthma 

 Physiologic reaction to GBCA, such as vasovagal reaction, warmth, nausea, or vomiting 

 Prior reaction of any severity to iodinated contrast agent 

E. Premedication Regimens 

 

1. Non-Emergency Studies (Standard Regimen) 

 Prednisone 40 mg PO at 12 hours and 2 hours before the study 

or 

 Methylprednisolone 32 mg PO at 12 hours and 2 hours before the study 

An extended premedication regimen is also acceptable, such as that outlined by ACR (i.e., 

Prednisone 50 mg PO at 13 hours, 7 hours, and 1 hour before giving contrast). Diphenhydramine 

50 mg PO (or IV or IM) is not mandatory, but can be considered. 

2. Emergency Studies 

Note concerning IV steroids: Although oral administration of steroids is preferable to IV 

administration, the use of IV steroids for “at risk” patients in emergency situations is supported 

by research studies. However, IV steroids have not been shown to be effective when administered 

less than 4-5 hours prior to contrast injection. 

3. Emergency Standard Regimens, in Decreasing Order of Preference 

a. Methylprednisolone sodium succinate (Solu-Medrol®) 40 mg or hydrocortisone sodium 

succinate (Solu-Cortef®) 200 mg IV every 4 hours (q4h) until contrast study required plus 

diphenhydramine 50 mg IV 1 hour before contrast injection. The minimum time interval 

between the first steroid dose and IV contrast administration is 4 hours. 

b. Dexamethasone sodium sulfate (Decadron®) 7.5 mg IV until contrast study must be done in 

patient with known allergy to methylprednisolone, aspirin, or non-steroidal anti-inflammatory 

drugs, especially if asthmatic. Also diphenhydramine 50 mg IV 1 hour prior to contrast 

injection. The minimum time interval between the first steroid dose and IV contrast 

administration is 4 hours. 

4. Emergency Studies Necessitating Bypass of Steroid Premedication 

Omit steroids entirely and give diphenhydramine 50 mg IV, 1 hour before contrast study. 

If a clinical emergency dictates that waiting 4-5 hours before performing a necessary intravenous 
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contrast study is not possible, the ordering physician may omit the use of corticosteroids entirely 

and give only H1 blockers (diphenhydramine) prior to injection of contrast.  

Under these circumstances, the referring physician must: 

o Document patient consent explaining the risks, benefits, and alternatives to the patient, 

with the patient demonstrating understanding and agreement. 

o Assume primary responsibility for the override of the emergency standard regimen. 

o For non-ED Patients: *Be present with the appropriate equipment necessary to safely and 

adequately treat any moderate or severe reaction. 

o For non-ED patients requiring emergent studies with prior history of anaphylactic 

contrast reaction, referring physician must obtain an anesthesia consult. 

* All emergency airways/intubations and allergic reactions in the ED (including ED 

scanner) are managed by the ED medical staff. 

F. Approach to patients with impaired renal function 

The ACR has categorized GBCAs into three groups based on apparent safety profiles.  GBCA screening 

policies at UPHS have been tailored to the agents and the potential risk of adverse effect related to low 

eGFR values and risk of NSF when given no higher than standard weight-based dosing. For a complete 

list of contrast agent groups and any additional information, please visit the ACR website and read the 

current ACR Manual on Contrast Media https://www.acr.org/Quality-Safety/Resources/Contrast-Manual. 

Please refer to Appendix B in regard to the department’s use of the Group II agents. 

1. Group II GBCA (such as Dotarem, ProHance, Gadavist and MultiHance) 

No eGFR screening or informed consent is needed, regardless of renal function (including eGFR 

< 30 ml/min/1.73m
2
, or dialysis status). 

2. Group III GBCA (Eovist) 

a. Estimated glomerular filtration rate (eGFR) must be obtained for any patient receiving 

Eovist with any kidney problem, including kidney transplant, single kidney, kidney cancer, or 

kidney surgery. 

o Outpatients:  Within 3 months 

o Inpatients:  Within 48 hours 

b. Use the MDRD calculator (http://mdrd.com) or laboratory calculation. 

c. Do not administer GBCA without first consulting with the radiologist if: 

o eGFR < 30 ml/min/1. 73m
2
, 

o patient is on dialysis, or 

o patient has documented acute kidney injury. 

If any of the above pertain and a contrast-enhanced MRI with a group III agent (Eovist) is 

considered critical to clinical management, informed consent should be obtained by the 

radiologist. 

3. Patients on Dialysis  

Informed consent should be obtained by the radiologist for patients on dialysis who receive 

Group III GBCA (Eovist).  Group II GBCA do not need informed consent given that current data 

has not shown any confirmed cases of NSF with these agents at standard doses.  

https://www.acr.org/Quality-Safety/Resources/Contrast-Manual
http://mdrd.com/
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Dialysis should be performed within 24 hours of GBCA administration for patients already on 

dialysis.  Hemodialysis is preferred over peritoneal dialysis whenever possible to maximize 

clearance of GBCAs.  

4. Receiving more than one GBCA dose in 24 hours 

Occasionally patients need more than one dose of GBCA within a 24-hour period. The NSF risk 

of more than one (standard) dose of a group II or III agent in patients with eGFR of 30 or higher 

is likely negligible. If eGFR is < 30 (and patient is not on dialysis), then all non-stat or non-urgent 

studies should be delayed for 24 hours to allow for adequate clearance. If on dialysis, dialysis 

should be performed as soon as possible after the MRI. There is no absolute contraindication to 

undergoing an urgent or stat contrast-enhanced MRI for a patient who has already been 

administered one dose of GBCA within a 24-hour period. Truly urgent or stat studies should not 

be delayed 24 hours when eGFR <30 if benefits of exam outweigh risks (radiologist-clinical team 

joint decision). 

5. Exceptions regarding GBCA usage in patients  

Exceptions to the above guidelines may be made at the discretion of the supervising radiologist, 

such as in the rare instance of an acute, life-threatening condition, and after consultation with the 

referring health care professional if consent cannot be obtained from the patient or surrogate 

when needed. However, the rationale for the exception must be documented by the radiologist.  

G. Pregnancy and Lactation Guidelines 

1. MRI without GBCA in pregnancy 

There are no conclusive data indicating any deleterious effects on a developing fetus resulting from 

MRI for any trimester of pregnancy according to the 2013 ACR Guidance Document on MR Safe 

Practices.  

All patients of childbearing potential are asked their pregnancy status, breastfeeding status, and date 

of their LMP.  No informed consent is required for a noncontrast MRI in a pregnant or potentially 

pregnant patient.  

The radiologist should confer with the referring physician and proceed with the MRI if: 

1. The MR study is considered to be the modality of choice in answering the specific clinical 

question. 

2. The data is needed to potentially affect the care of the patient or fetus during the pregnancy.  

3. The referring physician believes that it is not prudent to wait until the patient is no longer 

pregnant to obtain this data.  

The radiologist dictating the exam will include the pregnancy status and the decision to proceed with 

the exam in the report for documentation in the patient’s medical record. 

2. GBCA usage in pregnancy 

GBCAs are classified as a category C drug by the Food and Drug Administration and can be used if 

considered critical (only to be administered “if the potential benefit justifies the potential risk to the 

fetus”). Per the ACR, “the decision to administer a GBCA to pregnant patients should be 

accompanied by a well-documented and thoughtful risk–benefit analysis. This analysis should be able 

to defend a decision to administer the contrast agent based on overwhelming potential benefit to the 
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patient or fetus outweighing the theoretical but potentially real risks of long-term exposure.” 

If a contrast-enhanced MRI is considered critical to clinical management, informed consent should be 

obtained by the radiologist. 

3. Administration of Contrast Media to Women who are Breastfeeding 

Lactating women who receive GBCA can continue breastfeeding without interruption. Only tiny 

amounts of GBCA given to lactating mothers reach the milk. In addition, only a tiny fraction of 

GBCA entering the infant’s gut is absorbed. As stated in the 2017 ACR guidelines: “Ultimately, an 

informed decision to temporarily stop breastfeeding should be left up to the mother after these facts 

are communicated. If the mother remains concerned about any potential ill effects to the infant, she 

may abstain from breast-feeding from the time of contrast administration for a period of 12 to 24 

hours. There is no value to stop breastfeeding beyond 24 hours. The mother should be told to express 

and discard breast milk from both breasts during that period. In anticipation of this, she may wish to 

use a breast pump to obtain milk before the contrast-enhanced study to feed the infant during the 24-

hour period following the examination.” 

H. Screening guidelines 

Please refer to ACR Guidance Document on MR Safe Practices: 2013. JMRI 2013;37: 501-530. 

I. Proceeding with the exam 

1. Once rapport with the patient has been established, a thorough examination of the patient's 

available intravenous access will be made. The patient's overall condition will also be assessed at 

this time. 

2. If possible, IV access will be established in the antecubital fossa using an appropriately sized 

Angiocath.  Access must be secure at the Luer-lock site. If the patient has an alternate route of 

access (central line, peripheral line, PICC, Hickman catheter, subcutaneous port, etc.), it will be 

used according to established hospital protocol.  Some subcutaneous ports are approved for high-

rate, high-pressure injection and if this type of port is in place, it can be used according to the 

manufacturer’s specifications. Standard (i.e., not specifically rated) subcutaneous ports may be 

used for IV contrast injection of no other injection site can be achieved.  The rate of injection 

through such a port should not exceed 1 – 1.5 ml / sec or 40 psi (pounds per square inch).  

3. An alternative for venous access is ultrasound-guided insertion of an Angiocath performed by a 

technologist or nurse trained in this procedure. 

4. A test flush will initially be administered with the nurse/radiographer by the patient's side 

palpating the site of injection.  GBCAs needed for the exam will be administered subsequently 

only if it is conclusively demonstrated that no risk of extravasation exists.   

5. After the GBCA is administered and the exam is completed, the site of injection will be observed 

before patient discharge. 

6. Nursing/radiographer staff will be instructed in the use of power injectors for GBCA delivery.  

The GBCA will be administered according to protocol under the supervision of attending staff. 

7. First-line medications specifically needed to treat contrast reactions (e.g., diphenhydramine and 

epinephrine) must be available in the Radiology Department.  For on-site locations, code-drug 

boxes, resuscitation equipment, defibrillator-monitor, and pulse oximetry must be available and 

checked on a daily basis. For off-site locations, code-drug boxes and AED must be available and 

checked on a daily basis. 

8. The nurse must be ACLS prepared and the staff/physician must be BCLS prepared.   

9. Staff Physicians must be available in the area. 

10. The patient will be discharged after completion of the study if no complications arise after 
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removal of angiocath when appropriate. 

11. Should extravasation occur, the small volumes typically injected for MR studies limit the chances 

of developing compartment syndrome and GBCAs are less toxic to skin and subcutaneous tissues 

than the equal volumes of iodinated contrast media. Technologist needs to document the 

extravasation. The technologist should notify the physician on duty be immediately if there is any 

concern for excessive swelling, pain, skin change, impairment of mobility, sensation, and/or 

pulse/perfusion. 

12. Should a complication arise with a patient, the referring MD will be notified. The patient will be 

referred to the ED as clinically warranted. For off-site locations, 911 will be called and the patient 

taken to nearest ED as needed. 
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Disclaimer:  Any printed copy of this policy is only as current as of the date it was printed; it may not reflect subsequent 

revisions.  Refer to the on-line version for most current policy.  Use of this document is limited to University of Pennsylvania 

Health System workforce only.  It is not to be copied or distributed outside the institution without administrative permission. 
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Appendix A:  

ACR Contrast Reaction Classification 

Mild  

Signs and symptoms are self-limited without evidence of progression. Mild reactions include:  

Allergic-like  Physiologic 

Limited urticaria / pruritis  Limited nausea / vomiting 

Limited cutaneous edema  Transient flushing / warmth / chills 

Limited “itchy” / “scratchy” throat  Headache / dizziness / anxiety / altered taste 

Nasal congestion  Mild hypertension 

Sneezing / conjunctivitis / rhinorrhea  Vasovagal reaction that resolves spontaneously 

 

Moderate  

Signs and symptoms are more pronounced and commonly require medical management. Some of these reactions have 

the potential to become severe if not treated. Moderate reactions include:  

 

Allergic-like  Physiologic  

Diffuse urticaria / pruritis  Protracted nausea / vomiting  

Diffuse erythema, stable vital signs  Hypertensive urgency  

Facial edema without dyspnea  Isolated chest pain  

Throat tightness or hoarseness without dyspnea  Vasovagal reaction that requires and is responsive 

to treatment 

Wheezing / bronchospasm, mild or no hypoxia   

 

Severe  

Signs and symptoms are often life-threatening and can result in permanent morbidity or death if not managed appropriately. 

Cardiopulmonary arrest is a nonspecific end-stage result that can be caused by a variety of the following severe reactions, both 

allergic-like and physiologic. If it is unclear what etiology caused the cardiopulmonary arrest, it may be judicious to assume 

that the reaction is/was an allergic-like one. Pulmonary edema is a rare severe reaction that can occur in patients with tenuous 

cardiac reserve (cardiogenic pulmonary edema) or in patients with normal cardiac function (noncardiogenic pulmonary 

edema). Noncardiogenic pulmonary edema can be allergic-like or physiologic; if the etiology is unclear, it may be judicious to 

assume that the reaction is/was an allergic-like one. Severe reactions include: 

Allergic-like Physiologic  

Diffuse edema, or facial edema with dyspnea Vasovagal reaction resistant to treatment  

Diffuse erythema with hypotension Arrhythmia  

Laryngeal edema with stridor and/or hypoxia Convulsions, seizures  

Wheezing / bronchospasm, significant hypoxia Hypertensive emergency  

Anaphylactic shock (hypotension + tachycardia)  
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Appendix B 

Routine Use of Group II Gadolinium-Based Contrast Agents (GBCAs)  

 

GBCAs will be further reviewed by the UPHS contrast contract team with decision by June 2018. This 

appendix will be modified as needed in the future. The goal is to use one macrocyclic agent as the 

primary contrast agent, and to offer a backup agent for patients who have had a prior contrast reaction to 

the standard agent.   

In addition, Eovist will continue to be used in select patients as a hepatocyte-specific agent.  Other agents 

may be used for research, clinical trials, etc. as needed. 

 

Current dosage and usage are as follows: 

1. Current standard agent: 

○ MultiHance 0.07 mmol/kg (70% standard dose), 

○ ProHance 0.1 mmol/kg, or 

○ Dotarem 0.1 mmol/kg.  

○ Follow specific institutional requirements and preferences in regard to the preferred 

agent(s) until the UPHS contrast contract is complete.  

 

2. If known* eGFR < 30, on dialysis, or documented acute kidney injury (AKI), use the macrocyclic 

agent: 

○ ProHance 0.1 mmol/kg or  

○ Dotarem 0.1 mmol/kg.  

○ Use another agent if prior reaction to a known GBCA (i.e., use Dotarem if prior reaction 

to ProHance, and follow premedication guidelines.) 

 

* Outpatients and inpatients receiving a GBCA from group II do not need to be screened for eGFR. No 

informed consent is required with group II agents, regardless of renal function including eGFR less than 

30, or dialysis status. If eGFR is not known, any of the group II agents can be safely administered. There 

are no reported unconfounded cases of nephrogenic systemic fibrosis (NSF) with any of the group II 

agents at standard or below standard dosages.  
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Appendix C 

 

Gadolinium Quick Reference Sheet  

 

Who Needs eGFR testing? 

● An inpatient or outpatient receiving Eovist (group III agent) with ANY kidney problem, 

including kidney transplant, single kidney, kidney cancer or kidney surgery. 

● For Eovist only: eGFR labs must be less than 3 months old for outpatients and less than 

48 hours for inpatients. 

 

eGFR of 30 or above is acceptable.  

Informed consent for Eovist only: If eGFR less than 30, if patient is on dialysis or has 

documented acute kidney injury, Radiologist needs to consent.  

 

Outpatients receiving a gadolinium agent from group II (such as Dotarem, ProHance, Gadavist 

and MultiHance) do not need to be screened for eGFR. No informed consent is required with 

group II agents, regardless of renal function including eGFR less than 30, acute kidney injury or 

dialysis status. 

Dialysis should preferably be performed within 24 hours of gadolinium agent administration to 

patients already on dialysis for both group II and group III agents. 

 

 


