
 

 

Please note: The purpose of this public consultation is to gather feedback on the 
content of the guidance. 

Following approval of the content, the final document will be professionally 
proofread, formatted, and designed in accordance with the standard RCR guidance 
template. 
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1. Introduction  40 
 41 

Purpose and scope of the guidance  42 
 43 
It has been more than 10 years since the Royal College of Radiologists (RCR) published the 44 
third and last edition of its standards for intravascular contrast administration in adults. Since 45 
then, evidence and clinical practice have evolved significantly. This document provides 46 
updated, evidence-based national guidance on the intravascular use of iodine and 47 
gadolinium-based contrast agents in adults and children, supporting safe and effective 48 
practice across UK healthcare systems. 49 

The use of medical imaging — including intravascular contrast — has more than doubled in 50 
the past decade. While contrast agents play a vital role in diagnosis and endovascular 51 
therapy, they carry potential risks that must be balanced against their clinical benefits. These 52 
new standards outline best practice to ensure contrast is used as safely, efficiently, and cost-53 
effectively as possible. 54 

The guidance was developed by a multidisciplinary, intercollegiate working group with 55 
representatives from: 56 

• Royal College of Radiologists 57 

• Society and College of Radiographers 58 

• UK Kidney Association 59 

• British Society for Allergy & Clinical Immunology 60 

• Association of British Clinical Diabetologists 61 

• British Cardiovascular Intervention Society 62 

• Royal Pharmaceutical Society 63 

The document covers the use of intravenous and intra-arterial iodine-based contrast media 64 
and intravenous gadolinium-based contrast agents. It also outlines the regulatory and legal 65 
frameworks governing contrast administration, including the use and limitations of Patient 66 
Group Directions (PGDs). The document does not cover the extravascular use of contrast 67 
media or other intravascular agents such as carbon dioxide used in invasive angiography, or 68 
sulphur hexafluoride microbubbles (e.g. SonoVue) used in contrast-enhanced ultrasound. 69 

Two key recommendations mark significant changes from previous UK guidance and 70 
common practice, with potential to reduce imaging delays, lower costs, and minimise patient 71 
inconvenience: 72 

o Premedication for patients with prior hypersensitivity reactions: the 73 
group concluded there was no strong evidence for routine premedication, and 74 
the guidance recommend it is only used in specific emergency situations. 75 

o Renal function testing prior to modern gadolinium-based agent 76 
administration in approved doses: the group concluded it’s no longer 77 
justifiable to perform routine eGFR testing for adult outpatients and inpatients 78 
prior to gadolinium enhanced MRI including in known renal impairment. 79 

 80 
Bahir Almazedi, Working Group Chair  81 
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Glossary and Overview of intravascular iodine and gadolinium based contrast media 82 
 83 
Iodine-based contrast media (IBCM): intravascular contrast agents containing iodine. 84 
Modern IBCM are non-ionic, low or iso-osmolar molecules with iodine content as the 85 
foundation for the mechanism of producing contrast imaging in x-ray-based examinations.  86 
 87 
Examples (generic name, brand name, iodine (I) concentration): 88 

• Iohexol, Omnipaque – 180/240/300/350 mg I/mL 89 
• Iodixanol, Visipaque – 270/320 mg I/mL 90 
• Iopamidol, Niopam – 200/250/300/370 mg I/mL 91 
• Iopromide, Ultravist – 240/300/370 mg I/mL 92 
• Ioversol, Opitary – 160/240/300/320/350 mg I/mL 93 
• Iomeprol, Iomeron – 250/300/350/400 mg I/mL 94 

  95 
Gadolinium-based contrast agents (GBCA): MRI contrast media in which gadolinium (Gd) 96 
is chelated by an organic ligand. Classified by chelate structure (macrocyclic vs. linear). 97 
GBCAs are predominantly excreted unchanged by the kidneys (gadoxetate and gadobenate 98 
have some hepatobiliary excretion) and leave only tiny Gd traces retained in tissues 99 
(whether this Gd is still in its chelated contrast agent form or has been dechelated then 100 
bound to another compound is not known). 101 
  102 
Examples (generic name, brand name, Gd concentration, standard single dose): 103 

• Gadoteric acid, Dotarem – 0.5 mmol/mL, 0.1 mmol/kg = 0.2 mL/kg 104 
• Gadobutrol, Gadobutrol, – 1.0 mmol/mL, 0.1 mmol/kg = 0.1 mL/kg 105 
• Gadoteridol, ProHance – 0.5 mmol/mL, 0.1 mmol/kg = 0.2 mL/kg 106 
• Gadobenate dimeglumine, MultiHance – 0.5 mmol/mL, 0.1 mmol/kg = 0.2 mL/kg 107 
• Gadoxetate disodium, Primovist – 0.25 mmol/mL, 0.025 mmol/kg = 0.1 mL/kg 108 
• Gadopiclenol, Elucirem/Vueway – 0.5 mmol/mL, 0.05 mmol/kg = 0.1 ml/kg 109 

  110 
Overview of intravascular IBCM and GBCA 111 
  112 
Iodine-based contrast media (IBCM) 113 
  114 

1.1 Be aware that there is no difference in the incidence of contrast associated 115 
acute kidney injury (CA-AKI) between low and iso-osmolar agents when used 116 
in equimolar amounts in patients with renal impairment 117 

1.2 Warm contrast media in line with manufacturer’s guidelines if indicated to 118 
reduce viscosity and required injection force, which may lower the risk of 119 
extravasation  120 

1.3 Optimise imaging criteria to use the minimum effective iodine dose to achieve 121 
diagnostic contrast enhancement and to reduce risk of kidney injury in patients 122 
with reduced renal function. 123 

1.4 Perform a risk-benefit assessment and weigh the diagnostic benefit of 124 
enhanced imaging against patient specific risks (reduced renal function, 125 
allergy history, etc).  126 

1.5 Consider using an iso-osmolar agent (the dimeric iodixanol) during peripheral 127 
catheter angiography to reduce burning sensation and pain, particularly in 128 
patients with critical limb ischaemia and tissue loss [1] (although this does 129 
carry a higher potential risk of delayed hypersensitivity skin reaction).  130 
  131 

  132 
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High-osmolar and ionic IBCM are now avoided for intravascular use, and these old contrast 133 
media have been superseded by safer modern options. Modern IBCM are nearly all non-134 
ionic and either low-osmolar or iso-osmolar. Iso-osmolar contrast media (specifically 135 
iodixanol) can reduce a burning sensation experienced during peripheral catheter 136 
angiography with consequent patient movement and image degradation, particularly in 137 
patients with tissue loss. This is because iso-osmolar agents are less likely to cause pain 138 
and discomfort compared to low-osmolar agents due to their similar osmolarity to blood, 139 
which minimises vascular and nerve irritation. The osmolarity of iodixanol translates to fewer 140 
immediate hypersensitivity reactions. However, there is an increased incidence of delayed 141 
(2-10 days) skin reactions (Non-Immediate Hypersensitivity Reactions - NIHR) with this 142 
compound which patients should be warned about. Successive repeat injections in patients 143 
with prior NIHR are associated with earlier subsequent NIHR (1 to 2 days).  144 
  145 
Importantly, both low- and iso-osmolar agents are safe; some studies suggested iodixanol 146 
causes less endothelial injury than low-osmolar agents in theory, but large trials have shown 147 
no significant difference in CA-AKI when appropriate hydration is used [2]. Overall, CA-AKI is 148 
uncommon with modern IBCM, especially when administered intravenously or when arterial 149 
injection is below the level of the renal arteries (i.e. without first pass renal perfusion). For 150 
example, the AMACING trial (1120 patients with CKD stage 3) showed no excess need for 151 
dialysis or increase in serum creatinine at 1 year when comparing hydration versus no 152 
prophylaxis [3]. Nevertheless, for patients with eGFR < 30 ml/min/1.73m2, appropriate 153 
hydration should remain a standard precaution in addition to optimising imaging parameters 154 
to minimise contrast dose.    155 
  156 
Gadolinium-based contrast agents (GBCA) 157 
  158 

1.6 Macrocyclic GBCAs are now the standard for all general intravascular use with 159 
the exception of specific liver imaging indications where the remaining linear 160 
agents gadobenate and gadoxetate have specialist uses. 161 

1.7 Use the lowest effective gadolinium dose to achieve diagnostic images taking 162 
into account patient factors (weight/size) and the proposed MRI protocol.  163 

1.8 Be aware that all GBCAs leave tiny traces of gadolinium in body tissues; this 164 
retention was highest with those historical linear agents that are no longer 165 
available for use in the UK and Europe.  166 

1.9 GBCAs are safe for use in MRI and often provide essential diagnostic 167 
information outweighing the very small potential risk when used at the lowest 168 
effective dose. 169 

1.10 Gadolinium-based contrast agents are not licensed for x-ray based 170 
angiographic examinations or CT. 171 
  172 

Gadolinium chelates differ fundamentally by ligand structure. Macrocyclic agents form cage-173 
like complexes that are very highly stable when compared to the deprecated historic linear 174 
GBCAs which can release Gd³⁺ more readily posing higher risk with their use. Macrocyclic 175 
GBCAs are now standard for general intravascular use in the UK and Europe. The 176 
nephrogenic systemic fibrosis (NSF) literature shows that virtually all cases occurred in 177 
association with the older linear GBCAs in patients with end-stage kidney disease. This was 178 
especially in patients with suboptimal dialysis status and where the ‘non-ionic’ agent 179 
gadodiamide was used in high &/or repeated doses. In contrast, modern macrocyclic GBCAs 180 
have an NSF incidence effectively at zero (pooled incidence ≈0% in end-stage CKD). 181 
Accordingly, UK/European regulators have largely withdrawn or restricted the older linear 182 
GBCAs but never contra-indicated the macrocyclic agents.  183 
  184 
Another theoretical safety concern raised has been the phenomenon of gadolinium retention. 185 
Multiple studies have demonstrated minute Gd deposits in brain, bone and other organs 186 
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after repeated GBCA use, this is higher in bone and other body organs than in the brain for 187 
all compounds but disproportionately higher after use of historical linear agents. 188 
Occasionally high signal has been observed in deep brain nuclei on native T1W imaging in 189 
patients with multiple prior exposures to these linear chelate GBCAs. The status of this 190 
retained Gd is unknown, for the macrocyclic agents it is thought likely still chelated as part of 191 
the macrocyclic structure but for the linear GBCAs there is some evidence that it may have 192 
de-chelated from the contrast compound and be bound to macromolecules.  Although the 193 
clinical impact of this Gd retention remains unclear with no neurological sequelae found in 194 
large population studies, the consensus is to limit cumulative exposure. This is thought most 195 
important for younger patients and those likely to require repeated future imaging studies. 196 
  197 
In liver imaging, hepatocyte-specific linear chelate agents such as gadoxetate (Primovist) 198 
and gadobenate (MultiHance) may be used because of their uptake into functioning 199 
hepatocytes and biliary excretion, this improves hepatic lesion detection and characterisation 200 
for certain conditions. Although these agents are linear chelates, the risk of NSF with their 201 
use has been proven to be extremely low with few if any unconfounded cases of NSF 202 
associated with their use. This is based upon multiple prospective RCTs and large meta-203 
analyses (e.g. Woolen et al. JAMA Intern Med 2020) [4, 5]. Current evidence therefore 204 
supports their safe use for liver indications, provided the lowest effective dose is used and 205 
dosing intervals are respected. 206 
 207 
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2. Legal mechanisms for contrast media administration 234 
 235 
2.1 Referrals should adhere to good practice guidelines for clinical imaging (1) 236 

referrals in particular adhering to IR(ME)R 24 for examinations using ionising 237 
radiation and use of local referral criteria (2 reg 10).   238 

2.2 Referrals must be justified and authorised for a contrast media examination, 239 
following the required procedures within the imaging department before the 240 
administration is made (2 reg 11) (2 4.10.2) 241 

 242 
Local systems should be in place for the entitlement of referrers and the justification and 243 
authorisation of contrast agent examinations as supported by iRefer or other clinical support 244 
tools. This includes entitling suitably trained and competent radiographers to authorise 245 
examinations according to local guidelines for CT(2), MRI (3), and other contrast agent 246 
examinations.  247 
 248 
2.3 Each Doctor, Registered Practitioner, or associated professional is 249 

accountable for their own practice and must be aware of their legal and 250 
professional responsibilities relating to their competence in ordering, storing, 251 
prescribing, supplying or administering, and recording the administration of 252 
contrast media. 253 

 254 
The multidisciplinary team within the clinical imaging and radiation oncology environment 255 
hold different legal rights and responsibilities for prescribing, supplying, and administering 256 
Prescription Only Medicines (POMs)(5). All intravascular contrast media and intravascular 257 
saline used in conjunction with the contrast media are POMs. The employing organisation 258 
defines how those legal rights and responsibilities can be used taking account of national 259 
and professional guidance.(6,7,8,9,10,11,12,13,14,15) 260 
 261 
Organisations have a legal duty of care and are responsible for ensuring a Medicines Policy 262 
is in place and that the staff they employ are properly trained and competent to undertake 263 
only those responsibilities specified in agreed job descriptions.(16) 264 
 265 
See appendix 1 and 2 for more information. 266 
 267 
2.4 Local arrangements in line with legislation should be made to allow healthcare 268 

professionals (HCPs) who are not prescribers to supply or administer contrast 269 
media. (17,19,20) 270 
 271 

Patient Group Direction (see Appendix 2 for additional considerations) 272 
A PGD allows suitably trained radiographers and registered nurses to administer 273 
contrast media to patients without individual prescriptions, provided the conditions 274 
outlined in the Patient Group Direction (PGD) are met. They are not a form of 275 
prescribing.  276 

- Suitable for pathways where the individual and their medical conditions 277 
comply with the inclusion criteria stated in the PGD 278 

- cannot be used where medicines are mixed before administration unless 279 
required as a diluent or reconstituting agent specified in the Summary of 280 
Product Characteristics 281 

- template PGDs from the Specialist Pharmacy Service should be used 282 
across the UK (unless equivalent guidance is available in the devolved 283 
nations) (18) 284 

Prescription: Patient Specific Direction (PSD) 285 
While not defined in legislation, a PSD is a written instruction signed by a prescriber 286 
for medicines to be supplied and/or administered to a named person/patient. (22) 287 

- where patient flow supports individual prescribing  288 

https://www.sps.nhs.uk/articles/delegation-of-roles-under-a-pgd/#:~:text=under%20the%20PGD.-,Administration%20of%20injectable%20medicines,required%20to%20authorise%20the%20administration.
https://www.sps.nhs.uk/articles/mixing-of-medicines-and-patient-group-direction/#:~:text=Published%209%20September%202020%20%C2%B7%20Last,prescribe%2C%20supply%20and%20administer%20medicines.
https://www.sps.nhs.uk/category/specialty/radiology/
https://www.sor.org/learning-advice/professional-practice/areas-of-practice/medicines-management/medicines-management
https://www.sor.org/learning-advice/professional-practice/areas-of-practice/medicines-management/medicines-management
https://www.sps.nhs.uk/articles/patient-specific-directions-psd/
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- must be used for the patients who don't meet PGD criteria 289 
Legal Exemptions 290 

Exemptions are exceptions to the general rules governing administration of 291 
medicines for certain groups of healthcare professionals and are listed in the Human 292 
Medicines Regulations 2012. E.g. for nuclear medicine procedures (21) 293 

 294 
In general, the development of an appropriate PGD enables a wide range of patients to 295 
undergo their contrast media studies, although PSDs are still necessary for individual 296 
patients who fall outside the PGD criteria.  297 
 298 
2.5 Before administering a contrast agent and/or saline*, health care professionals 299 

who are not prescribers must ensure that they 300 
a. have a Patient Group Direction which they have been trained and 301 

authorised to use, (26, 29, 30) 302 
or 303 

b. have a valid Patient Specific Direction which they are authorised to 304 
follow 305 
or 306 

c. are entitled to follow a protocol as part of an authorised nuclear 307 
medicine examination  308 
(26,27,28,) 309 

* Saline supplied in a prefilled syringe for flushing a cannula may be classified as a 310 
medical device and may be administered according to a local protocol, provided it is 311 
within the employer's policy; all other injectable presentations are Prescription Only 312 
Medicines (POMs).  313 

 314 
Healthcare professionals must have authorisation to administer contrast agents and saline, 315 
adhering to legislation as it pertains to their profession.  316 
 317 
2.6 Services must ensure that staff are appropriately trained and authorised to 318 

administer contrast agents and adjunct Prescription Only Medicines (POMs) in 319 
accordance with legislation, national guidance (31, 32, 33), and local policies 320 
and procedures. 321 
 322 

A senior individual, such as the professional lead, should be responsible for ensuring that 323 
only fully competent and qualified health professionals are authorised to administer contrast 324 
agents and use the latest approved version of any PGD (35).  Authorised health 325 
professionals must understand their legal and professional responsibilities before using 326 
PGDs or administering contrast agents under a PSD (36). Relevant training should be 327 
completed to assess practitioners' competency, which can be provided locally or through 328 
national resources.  329 
 330 
2.7 Departments should have systems in place to ensure senior clinical decision 331 

makers have been involved in the decision to request Radiological studies 332 
involving the use of contrast agents (iodine or gadolinium) for emergency 333 
patients. 334 
. 335 

a. In emergencies, the referrer should prescribe the contrast media 336 
according to local procedures and the radiographer should 337 
administer according to the local imaging and contrast protocol  338 

b. In rare circumstances PGDs can include radiographers making ‘best 339 
interest’ decisions where the local PGD development group and the 340 
employer support this (37/templates/inclusion criteria) 341 

 342 
Recommendations for Emergency scans 343 

https://assets.publishing.service.gov.uk/media/68077752148a9969d2394e47/Notes-for-guidance-on-the-clinical-administration-of-radiopharmaceuticals-and-use-of-sealed-radioactive-sources.pdf


 

Page 8 of 68 
 

Patients requiring emergency contrast enhanced imaging with intravascular contrast 344 
media should proceed without delay. Specifically: 345 
  346 

• Measurement of renal function should not be considered a pre-requisite prior 347 
to scanning (the electronic requesting system should reflect this). 348 

• Pre-existing renal disease, diabetes mellitus or medication such as metformin 349 
should not delay scanning (the electronic requesting system should reflect 350 
this). 351 

• Age is not an independent risk factor for CA-AKI and should not delay 352 
scanning 353 

• Intravenous fluid administration should not be considered a pre-requisite prior 354 
to scanning. 355 

• Protocols for the use of central venous catheters (38) for the administration of 356 
radiological contrast media should be in place 357 

• Where a ‘best interest decision’ is included, this is supported by 358 
organisational policy on consent and best interest decisions. 359 

 360 
A system that ensures there is no delay is required for emergency imaging e.g. 361 
emergency imaging and role of requester as per RCR/ RCEM join statement 2023: 362 
Joint Advisory Statement between The Royal College of Radiologists & Royal 363 
College Emergency Medicine regarding Emergency Computed Tomography scans 364 
and the use of Intravenous Iodinated Contrast Agents | The Royal College of 365 
Radiologists 366 
 367 

Record keeping  368 
 369 
2.8 All staff members are responsible for maintaining full, clear, and accurate 370 

records of their contrast media use.(39,40) 371 
2.9 Radiologists, radiographers, nurses and associated professionals performing 372 

interventional procedures should consider how records of prescribing and 373 
administration are recorded in line with regulatory and professional 374 
requirements to include:  375 
 376 
Cannulation  377 

• In line with organisational requirements 378 
PGDs (42 1.5.7) 379 

• the clinical assessment and decision to administer the contrast agent(s): 380 
o date and time of supply and/or administration 381 
o patient details, such as name, date of birth, allergies, previous 382 

adverse events and how the patient met the criteria of the PGD 383 
o details of medicine, such as name, strength, dose, frequency, 384 

quantity, route and site (if by injection) of administration (record the 385 
batch number and expiry date) 386 

o a statement that administration is by using a PGD 387 
o name and signature (which may be an electronic signature) of the 388 

health professional assessing the patient and administering the 389 
medicine 390 

o relevant information that was provided to the patient or their carer 391 
o whether patient consent to treatment was obtained, in line with the 392 

Department of Health and Social Care's advice on consent (2009). 393 
PSDs  394 

o patient details 395 

https://www.rcr.ac.uk/news-policy/latest-updates/joint-advisory-statement-between-the-royal-college-of-radiologists-royal-college-emergency-medicine-regarding-emergency-computed-tomography-scans-and-the-use-of-intravenous-iodinated-contrast-agents/
https://www.rcr.ac.uk/news-policy/latest-updates/joint-advisory-statement-between-the-royal-college-of-radiologists-royal-college-emergency-medicine-regarding-emergency-computed-tomography-scans-and-the-use-of-intravenous-iodinated-contrast-agents/
https://www.rcr.ac.uk/news-policy/latest-updates/joint-advisory-statement-between-the-royal-college-of-radiologists-royal-college-emergency-medicine-regarding-emergency-computed-tomography-scans-and-the-use-of-intravenous-iodinated-contrast-agents/
https://www.rcr.ac.uk/news-policy/latest-updates/joint-advisory-statement-between-the-royal-college-of-radiologists-royal-college-emergency-medicine-regarding-emergency-computed-tomography-scans-and-the-use-of-intravenous-iodinated-contrast-agents/
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o details of medicine, such as name, strength, dose, frequency, 396 
quantity, route and site (if by injection) of administration (record the 397 
batch number and expiry date) 398 

o name and signature (which may be an electronic signature) of the 399 
health professional administering the medicine 400 

o relevant information that was provided to the patient or their carer 401 
o whether patient consent to treatment was obtained, in line with the 402 

Department of Health and Social Care's advice on consent (2009) 403 
(41). 404 
 405 

Adverse events, reactions, extravasations and near misses  406 
• Patient record 407 
• Incident reporting systems 408 
• National reporting systems  409 

 410 
Radiologists should follow professional and regulatory guidance on recording their 411 
prescribing decisions and administration records. Radiographers, nurses, and associate 412 
professionals should meet their regulatory requirements and adhere to their local policies.  413 
 414 
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3. Patient Consent for the administration of intravascular contrast media  547 
 548 
3.1 Hospitals and radiology departments should provide patients with adequate 549 

information about the benefits and risks including side effects of contrast 550 
media in advance of the radiological examination (e.g. patient information 551 
leaflets).  552 

 553 
Patients should be informed about possible common or serious side-effects and risks 554 
associated with the administration of intravascular contrast media (e.g. allergic reaction, 555 
kidney impairment), and what to do if they have a history of previous allergic reaction to 556 
contrast media and/or kidney disease [3].The risk of death following contrast media 557 
administration is ~1:170,000.   558 

 559 
3.2 The referring clinician should provide information on the overall clinical 560 

context and the need for the contrast-enhanced radiological examination, and 561 
whether there are any alternatives. 562 

 563 
Providing information to the patient is a shared responsibility between the referring clinician 564 
and the radiology department. The referring clinician is best placed to provide information on 565 
the overall clinical context and need for the contrast enhanced radiological examination and 566 
if there are any alternatives. 567 

 568 
3.3 The radiology department should provide information so that the patient can 569 

make an informed choice regarding consent to the administration of 570 
intravascular contrast media as part of their examination.  571 
 572 

3.4 Patient information should be given in plain language, avoiding medical jargon, 573 
which, if used, should be explained in layman’s terms.   574 
 575 

3.5 Services should ensure that patients, service users, families, and carers can 576 
access information, translation, and interpretation services if needed to give 577 
informed consent [1]. The level of information given depends on the complexity 578 
and risks associated with the examination and individual patient factors.  579 
 580 

3.6 In pregnancy, patients must be informed about the risks to the unborn child of 581 
receiving intravascular contrast media for their radiological examination.  582 
 583 

3.7 Information on eating and fasting should be included in the patient information. 584 
Fasting is not required before the administration of intravascular contrast 585 
media. [2] This excludes patients who are undergoing conscious sedation or 586 
general anaesthesia for their contrast-enhanced radiological examination.  587 
 588 

3.8 All staff administering contrast media should, before administration, ensure 589 
patients understand that they are receiving intravascular contrast media for 590 
their radiological examination and that they are aware of associated side-591 
effects.   592 
 593 

3.9 The referral process should include details of any medications or medical 594 
conditions that can interact with or be exacerbated by the administration of IV 595 
contrast medium and be discussed with the patient.   596 
 597 
Example screening questions as part of the referral process before IV contrast media 598 
administration: 599 

 600 
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- Ask patients if they have a history of allergy to contrast media, asthma or any 601 
known allergy.  602 
 603 
There is approximately a ten fold increase in reactions to intravascular contrast 604 
media following a previous hypersensitivity reaction. There is approximately a six fold 605 
increase in risk of hypersensitivity reaction to intravascular contrast media with a 606 
history of asthma with the risk highest in patients with poorly controlled asthma 607 
symptoms.  608 
 609 
- Ask patients if they have diabetes and if they take metformin (IBCM only). 610 
 611 
Certain precautions need to be considered in these patients. See Metformin section 612 
for explanation. 613 
 614 
- Ask patients if they have thyroid disease or receiving treatment for thyroid disease 615 
(IBCM only). 616 
  617 
Certain precautions need to be considered in these patients. See other medical 618 
conditions and medications section for explanation. 619 
 620 
 621 

3.10 Discuss the benefits and risks of examinations using intravascular contrast 622 
media with patients, and their family members/carers/guardians if appropriate. 623 
Follow the recommendations in the NICE guideline on shared decision 624 
making. [2024] 625 
 626 

3.11 The healthcare professional administering the injection, whether a radiologist, 627 
radiographer, or other authorised HCP operating under a Prescription (PSD) or 628 
Patient Group Direction (PGD), must ensure that the patient has:   629 

- Received and understood all relevant information regarding the 630 
procedure.  631 
- Had the opportunity to ask questions and receive satisfactory answers.   632 
- Confirmed their consent for the contrast medium injection prior to 633 
administration.  634 

 635 
Informed consent can be implied, verbal or written depending on the circumstances and type 636 
and complexity of the radiological examination. 637 
 638 
3.12 If an adult has the capacity to make a voluntary and informed decision to 639 

consent to or refuse a particular treatment, their decision must be respected. 640 
 641 
Patients can refuse to give consent and can withdraw consent at any time. This should be 642 
documented in the medical notes including details of the reasons for refusal and discussions 643 
which took place. 644 
 645 
3.13 Consent for medical treatment in children and young people should follow 646 

established standards of care and law. Typically, the patient provides consent 647 
if capable. For those under 16 who are not deemed capable of consenting, 648 
consent is generally obtained from an individual with parental responsibility.[5] 649 
 650 

3.14 Where patient capacity is compromised, e.g. the patient is unconscious, do not 651 
delay the use of intravascular contrast media in an emergency if the risk of 652 
delaying the contrast media is likely to be clinically significant. In less time-653 
critical emergencies, informed consent should be obtained and, whenever 654 

https://www.nice.org.uk/guidance/ng197/chapter/Recommendations
https://www.nice.org.uk/guidance/ng197/chapter/Recommendations
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possible, management decisions should be discussed with the next of kin or 655 
legal guardian. 656 

 657 
If a person does not have the capacity to decide on their treatment and they have not 658 
appointed a lasting power of attorney (LPA), the healthcare professionals treating them can 659 
go ahead and give treatment (including IV contrast medium) if they believe it's in the 660 
person's best interests, for example patient needs emergency treatment to save their life, but 661 
they are incapacitated or unconscious. The reasons why emergency treatment was 662 
necessary should be fully explained to the patient if and when they have recovered. 663 
 664 
3.15 Record patient consent as required by local policy or legal obligation, for 665 

example formally in the medical notes during complex radiological 666 
examinations involving intravascular contrast media such as vascular 667 
interventional procedures.  668 
 669 

3.16 When using a Patient Group Direction (PGD), Radiographers must assess and 670 
consent individuals to receive contrast media following the requirements of the 671 
PGD, the organisation’s consent processes and their local policy. In certain 672 
situations, such as after major trauma, making the assessment and obtaining 673 
consent may not be possible. In these cases, it is the employing organisation's 674 
responsibility to decide whether radiographers working under Patient Group 675 
Directions (PGDs) can administer contrast based on patients’ best interests. [6] 676 
 677 

The responsibility for administering contrast, whether with or without consent, lies with the 678 
radiographer working under the Patient Group Direction (PGD). If the radiographer has any 679 
concerns about administering contrast under a PGD, they should refrain from proceeding 680 
and escalate the case to the appropriate clinician, such as a radiologist or the referrer. 681 
 682 
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4. Extravasation and general principles of safe use 708 
 709 
4.1 Ensure that all local and organisational policies and procedures support the 710 

prevention, recognition, and management of contrast media extravasation in 711 
line with local, national and international guidance. 712 

 713 
Contrast media extravasation (CMEX) refers to the unintended leakage of intravascularly 714 
administered contrast media from the intravascular compartment into surrounding soft 715 
tissues. CMEX is a recognised complication of contrast-enhanced imaging and can result in 716 
serious sequelae.  CMEX during MRI does not usually lead to serious complications, 717 
probably given the low volumes and injection rates used. 718 
 719 
Occasionally, CMEX also occurs during fluoroscopy assisted procedures (angiography) but 720 
due to the combination of often manual injections, small boluses and real-time visualisation 721 
of the contrast administered, it is rarely an issue.  722 
 723 
While CT contrast media extravasation occurs relatively infrequently it is thought to be the 724 
commonest adverse event in radiology. Research suggests anywhere from 0.1 to 1.2% of 725 
CT scan injections result in extravasation although less than 1% of these extravasations 726 
have severe side effects associated with skin changes, compartment syndrome or possible 727 
skin necrosis. However, even what may be clinically regarded as a minor extravasation 728 
incident will be perceived as important by the patient and contribute to feelings of 729 
dissatisfaction at a stressful time since “something has gone wrong” with their care. 730 
 731 
Extravasation of GBCAs for MRI occurs much less often with one paper indicating a rate of 732 
0.06% with no serious sequelae. 733 
 734 
From 1 April 2011 until 31 March 2021, NHS Resolution received 444 claims relating to 735 
extravasation injuries across all specialities. Of those 444 claims, 138 remain open, 197 736 
have settled with damages paid and 109 have closed with nil damages. 9% of settled claims 737 
were from CT contrast. Placement of the cannula outside of the radiology department and 738 
arm position during imaging are considered contributory factors to this. This in total has cost 739 
the National Health Service (NHS) 15.6 million pounds. This includes payment for claimant 740 
legal costs, NHS legal costs and damages. 741 
 742 
4.2 Ensure that all protocols for administering contrast media also adhere to 743 

manufacturers' guidelines regarding pressure and flow rates for specific 744 
vascular access devices.  745 

 746 
CVCs, PICCs and power injectable ports are increasingly used for patients in critical care, on 747 
chemotherapy or long-term antibiotics. Contrast injection via power injector compatible 748 
versions of these devices have been shown to be safe when manufacturer guidance is 749 
followed with a low 1% reported risk of adverse incident. Although rare, extravasation from 750 
central catheters can lead to significant morbidity, i.e. mediastinal extravasation, haematoma 751 
and cardiac arrhythmias. Consider a post-contrast CT topogram as a method to quickly 752 
evaluate catheter tip position in these patients.  753 
 754 
4.3 Ensure all staff involved in the administration of intravenous contrast media 755 

are trained in the prevention, recognition and management of extravasation, 756 
relevant to their role and the environment in which they work 757 

 758 
Actions and levels of responsibility differ depending on the job role; however, all staff caring 759 
for patients who receive contrast media injections should be able to recognise risk factors, 760 
understand and implement necessary prevention strategies (which may include referral to a 761 
vascular access team or expert), identify issues during or immediately after the contrast 762 
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administration and take immediate action including managing any subsequent complications 763 
from extravasation. 764 

 765 
4.4 Where canulation is performed outside the scan room, or the patient arrives 766 

from a ward with a cannula in place: 767 
a. Test flush the cannula with saline in line with 768 

organisational policies 769 
b. Ensure the cannula is securely located using a device or 770 

dressing designed to secure the cannula 771 
c. Advise the patient not to flex the arm (if cannula sited at 772 

antecubital fossa or below) nor pull on the cannula 773 
 774 

4.5 Recheck the cannula and flush with saline while the arms are in the scan 775 
position to confirm correct placement. 776 

 777 
CMEX can happen when the vein is not robust enough to handle the pressure of the 778 
injection, or if the cannula dislodges or fractures during the injection. Patients may 779 
experience burning, stinging & or swelling at the injection site. Most CMEX incidents are 780 
minor and resolve. There is an increased incidence with automated power injection because 781 
higher pressures can be attained and large volumes can extravasate in a short period of 782 
time (with manual injections, extravasation is less likely as there is direct supervision of 783 
contrast administration). Gauge of cannula can have a bearing and there is a higher risk of 784 
CMEX when smaller cannulas are used, probably reflecting patient factors with difficulties in 785 
accessing large calibre veins.  786 
 787 
a. Recognise patients in whom extravasation risk is higher: 788 

i. Oncology patients: previous history of radiation to the limb or 789 
chemotherapy via peripheral veins. 790 

ii. Less optimal injection sites such as small distal veins (e.g. back of 791 
hand) and the lower limbs (likely related to a smaller amount of 792 
subcutaneous tissue and the fact that veins can be more fragile in these 793 
regions). 794 

iii. Elderly patients. 795 
iv. Oedema, obesity or deep veins. 796 
v. Paediatric patients. 797 
vi. Patients with altered levels of consciousness and sensation.  798 
vii. IV drug users and those with impaired venous &/or lymphatic drainage. 799 
viii. Patients with dementia and delirium. 800 
ix. Patients with learning disabilities. 801 

 802 
b. Where appropriate use a twenty-gauge or larger cannula in the antecubital fossa: 803 

i. Ensure the cannula is firmly secured. 804 
ii. Perform a saline test flush by hand or power injector. 805 
iii. Warm contrast media in line with manufacturers guidance to reduce 806 

viscosity. 807 
iv. Directly monitor the site during injection if feasible. 808 
v. For more peripheral cannula sites consider reducing flow rates to 809 

minimise the risk of extravasation. 810 
vi. Ensure the elbow is not flexed or the cannula kinked when positioning 811 

the patient in the scanner with the arms above the head. 812 
vii. Ensure the power injector and tubing are positioned to allow adequate 813 

table movement without tension on the cannula. 814 
viii. Ensure two-way communication is possible at all times during the scan 815 

and injection. 816 
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ix. Instruct patients to raise an alert should pain, stinging or swelling occur 817 
during the injection. 818 

 819 
 820 

4.6 Ensure all patients receive information about the benefits and risks of 821 
having contrast media including the risk of extravasation. Confirm and 822 
document consent to proceed in accordance with local policy. 823 

 824 
4.7 Ensure there is a process in place to manage situations where informed 825 

consent cannot be given. 826 
 827 

4.8 Observe the patient, any real-time images and pump injector parameters 828 
during the administration of contrast media using visual oversight and 829 
remote monitoring where appropriate. 830 

 831 
4.9 Provide appropriate communication systems for patients to alert to any 832 

untoward pain or swelling during injection. 833 
 834 

4.10 If extravasation is suspected, then stop contrast administration immediately 835 
and complete imaging if possible before attending to the patient. 836 

 837 
4.11 Extravasation kits, including management flow charts, patient information 838 

leaflets and material with which to provide cold compresses should be 839 
readily available in the imaging suite. 840 

 841 
4.12 Consider imaging in cases of suspected severe extravasation to assess the 842 

extent and compartmentalisation of the extravasate (subfascial versus 843 
subcutaneous).  844 

a. Where imaging is undertaken, perform cross‑sectional 845 
imaging (CT or MRI) or 2-plane CT topogram before 846 
removing the patient from the scanner.  847 

b. Where cross sectional imaging cannot be performed 848 
undertake plain radiographs with two orthogonal views. 849 

c. Recognise that imaging performed following contrast 850 
media extravasation constitutes a new medical exposure 851 
under IR(ME)R and such regulations should be followed.  852 

d. Ensure justification for imaging is undertaken by an 853 
entitled IR(ME)R practitioner or, where permitted by local 854 
employer’s procedures, by a radiographer acting under 855 
approved written authorisation guidelines. 856 

 857 
4.13 Document all contrast media extravasations in the patient record and 858 

relevant organisation incident reporting system (e.g. Datix) as per local and 859 
national requirements.  860 

 861 
Records of extravasation incidents should include: 862 

 863 
a) Type and volume of contrast injected. 864 
b) Outcome of the patient assessment including extent and depth of extravasate 865 

(best assessed by cross-sectional imaging where CMEX is severe). 866 
c) Type of advice and guidance given to patient. 867 
d) Any onward referral or management information. 868 

 869 
 870 
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4.14 Monitor extravasation rates and compliance with local protocol for the 871 
prevention and management of contrast media extravasation through 872 
regular audit. (Example: https://www.rcr.ac.uk/career-development/audit-873 
quality-improvement/auditlive-radiology-templates/contrast-extravasation-874 
in-ct-qsi-ref-xr-513/) 875 

 876 
4.15 Consider appointing an organisation contrast extravasation lead.   877 

 878 
4.16 On identification of extravasation, advise the patient to elevate the affected 879 

limb, and apply ice packs according to manufacturer’s guidance: do not 880 
discharge home until assessed by a trained healthcare professional.  881 

 882 
Where symptoms do not resolve rapidly, a healthcare professional trained in extravasation 883 
should: 884 
 885 

a) Provide a physical examination including assessment of tenderness, swelling, 886 
erythema, paraesthesia, active and passive range of finger motion and perfusion. 887 

b) Refer for immediate surgical review in severe cases.   888 
c) Not use extravasation volume as the threshold to trigger surgical consultation. 889 
d) Be alert to assessing for different skin signs on damaged, diseased or darker skin. 890 
e) Discharge home if no immediate concerns with clear advice including instructions for 891 

where and when to seek additional medical care and a clear description of signs and 892 
symptoms to look out for. 893 

f) Consider follow-up with a phone call the day after discharge. 894 
 895 

 896 
4.17 Services should ensure that radiographers have access to clear escalation 897 

pathways and timely senior clinical support, including remote advice where 898 
appropriate. 899 

 900 
4.18 Seek urgent surgical review when skin blistering, paraesthesia, altered 901 

tissue perfusion or persistent pain for more than four hours following 902 
contrast extravasation which suggest severe injury.  903 

 904 
4.19 Ensure there is a local arrangement for rapid access to the plastic surgery 905 

services in cases of severe extravasation.  906 
 907 

4.20 Notify the referrer following any symptomatic extravasation. 908 
 909 
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5. Identifying Patients at Risk of Contrast Hypersensitivity Reactions 921 
 922 
5.1 Referrers should ascertain whether patients have had prior hypersensitivity 923 

reactions (HR) to intravascular contrast media (CM) when requesting scans 924 
likely to or intended to be performed with contrast and provide all other 925 
relevant information (e.g. history of severe asthma and allergic reaction 926 
requiring medical intervention) with the request.  927 
 928 

5.2 Imaging staff should ask patients/carers about previous HR to intravascular 929 
CM prior to their administration. 930 
 931 

5.3 Patients/carers should also be asked about a history of asthma and previous 932 
significant allergic reaction requiring medical treatment prior to administering 933 
intravascular CM. 934 

 935 
Definitions & Classification of Hypersensitivity Reactions [1,2,3] 936 
Immediate hypersensitivity reactions (IHR) are defined as occurring within 1 hour of CM 937 
administration (rarely up to 6 hours) and are either allergic (activation of mast cells and 938 
basophils mediated by IgE) or non-allergic. Anaphylaxis following administration of 939 
intravascular contrast media is a multifactorial response with potentially multiple 940 
immunologic mechanisms involved but typically including IgE-mediated activation of mast 941 
cells and basophils.  942 
 943 
IHR should be classified as per the American College of Radiology (ACR) guidelines [3] into 944 
those that are mild, moderate or severe as this practical grading informs treatment decisions 945 
and future management. Patients experiencing severe IHR following administration of 946 
intravascular CM should be referred to a drug allergy specialist.   947 
Non-Immediate hypersensitivity reactions (NIHR) occur between 1 hour to 1 week of IV 948 
contrast agent administration (rarely up to 8 weeks) usually with a non-allergic mechanism 949 
occurring through cell mediated and other mechanisms. NIHR are manifest most frequently 950 
in the skin (>90% skin only) as rashes (macular or maculopapular exanthemas), redness 951 
and/or skin swelling with headache also often reported. Most NIHR are mild or moderate in 952 
severity, but rarely severe cutaneous adverse reactions (SCAR) can develop - such patients 953 
should be referred to a dermatologist for treatment and advice on future use of CM. 954 
 955 
 956 
5.4 Many other historically proposed risk factors (e.g. allergy to shellfish or topical 957 

iodine) have poor discriminatory power in predicting HR to IVCM, are unlikely 958 
to influence administration/management and are not recommended for 959 
screening purposes.  960 
 961 

5.5 Patients with prior Non-Immediate Hypersensitivity Reaction are not at higher 962 
risk for Immediate Hypersensitivity Reaction upon re-exposure to intravascular 963 
CM. 964 
 965 

5.6 Patients with prior HR to iodine based contrast media are not at significantly 966 
higher risk for HR to gadolinium based contrast agents and vice versa. 967 
 968 

Risks Factors for Contrast Hypersensitivity Reactions [4]  969 
The most important factor predicting a future hypersensitivity reaction to CM is a history of 970 
previous HR to CM (moderate to high risk). HR are less commonly encountered with 971 
gadolinium based contrast agents (GBCAs) used for MRI than with iodine based contrast 972 
media (IBCM). It should be noted however that the current non-ionic low/iso osmolar 973 
iodinated contrast media are in the order of 5 to 10 times safer than the older high osmolar 974 
ionic media no longer in use. 975 
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 976 
Patients with acute/active or poorly controlled asthma, and those with severe or multiple 977 
allergies requiring medical intervention, are also at increased risk of HR to intravascular 978 
contrast media (moderate to high risk). 979 
 980 
Many other previously proposed risk factors such as age less than 50 years, history of 981 
(controlled) asthma or chronic urticaria etc. are less consistent risk factors being low or very 982 
low risk and have poor discriminatory power in predicting HR to an intravascular contrast 983 
agent. Similarly, simply a history of allergy (e.g. atopy, asthma, drug/food allergies) is not a 984 
significant risk factor to predict HR to contrast agents. Thus, ascertainment of these 985 
previously cited factors is not recommended for screening individuals prior to contrast 986 
enhanced examinations. An additional point of note is that humans cannot be allergic to 987 
iodine which is vital to body functions and the term ‘iodine allergy’ is to be deprecated. 988 
Patients with prior NIHR are not at higher risk for an IHR (which are mediated by IgE or other 989 
mechanisms) upon re-exposure to CM since these NIHRs are produced through unrelated 990 
mechanisms (cell mediated etc.) and vice versa. 991 
 992 
Similarly, hypersensitivity reactions to IBCM are not a significant risk factor for predicting 993 
reactions to GBCAs, and vice versa. 994 
 995 
5.7 When HR relating to intravascular contrast do occur, they should be fully 996 

documented in accessible form in the patient record (and ideally in the report 997 
of the examination), informing the patient what that means as well as reporting 998 
it to the MHRA.  999 
 1000 

Documentation of Hypersensitivity Reactions [1,2,3] 1001 
Given that the strongest risk factor for future HR to contrast agents is prior reaction it is 1002 
crucial that when these do occur the reaction incident is documented in detail. 1003 
Documentation should include the contrast agent involved (trade and generic names), the 1004 
date and time of the injection and subsequent reaction, the nature of the reaction (IHR 1005 
versus NIHR), the severity of the reaction and the results of serial tryptase evaluations (for 1006 
moderate and severe IHR). Patients and/or carers should be informed and future 1007 
implications of HR explained. All suspected acute or delayed hypersensitivity reactions to 1008 
contrast agents should be reported electronically via the MHRA website 1009 
(https://yellowcard.mhra.gov.uk). 1010 
 1011 
 1012 
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6. Management of adverse reactions   1061 
 1062 
Background 1063 

● Adverse drug reactions are a broad group of unintended effects that arise due to a 1064 
drug’s pharmacological properties and include hypersensitivity reactions.  1065 

● In this section we discuss the recognition and management of immediate and 1066 
delayed hypersensitivity reactions following intravascular administration of iodine-1067 
based contrast media and gadolinium-based contrast agents, (IBCM and GBCA, 1068 
respectively). 1069 

● There is an overlap between the features of hypersensitivity reactions and adverse 1070 
effects due to other mechanisms, such as physiological reactions. We briefly discuss 1071 
the features of physiological reactions for context and to aid in discrimination 1072 
between the two types of reactions. 1073 

 1074 
Classification of adverse reactions 1075 
 1076 
Hypersensitivity reactions 1077 

● Hypersensitivity reactions to IBCM and GBCAs include immune-mediated adverse 1078 
events. [1,2] 1079 

● Hypersensitivity reactions can be defined as immediate or delayed reactions, 1080 
occurring within or more than an hour after contrast administration, respectively. 1081 

 1082 
IBCM 1083 

● Hypersensitivity reactions to IBCM have decreased in incidence with the wider use of 1084 
non-ionic low-osmolar and iso-osmolar contrast media over the historic ionic high-1085 
osmolar media, and with the use of lower doses. [1,20] 1086 

● The incidence of severe hypersensitivity reactions is particularly low with non-ionic 1087 
monomeric low-osmolar agents; up to 0.02% following intravenous administration. 1088 
[18] 1089 

● Reported rates of immediate reactions to low and iso-osmolar contrast media range 1090 
between 0.3% to 1.4% of injections, and are most commonly mild or moderate 1091 
reactions. Severe reactions are uncommon, occurring in up to 0.6% of injections. 1092 
[1,9] 1093 

○ Optimise imaging parameters to minimise contrast dose. [1,10] 1094 
 1095 

● Fewer studies exist that exclusively assess the rate of hypersensitivity reactions after 1096 
intra-arterial administration of IBCM. A systematic review [19] concluded that a 1097 
difference in risk of hypersensitivity reactions between intravenous and intra-arterial 1098 
route of administration was unclear. 1099 

 1100 
GBCAs 1101 

● Hypersensitivity reactions to GBCAs are less common than reactions to IBCM and 1102 
are usually mild when they do occur. [8,20] 1103 

● The incidence of acute hypersensitivity reactions of any severity was up to 0.4% in a 1104 
large cohort study. [12] The incidence of delayed reactions was 0.04%. 1105 

● The incidence of hypersensitivity reactions varies with the type of GBCA used. 1106 
Nonionic linear agents have the lowest rate of immediate hypersensitivity reaction 1107 
compared to other classes.  [11] 1108 

 1109 
 1110 
Immediate onset hypersensitivity reactions 1111 
The following signs and symptoms apply to both IBCM and GBCAs. [1,2] 1112 

● Mild: signs and symptoms are self-limiting and non-progressive. 1113 
○ Localised urticaria, pruritus, scattered hives.  1114 
○ Cutaneous oedema.  1115 
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○ Sensation of itchy or scratchy throat.  1116 
○ Nasal congestion, sneezing, conjunctivitis, rhinorrhoea. 1117 

 1118 
● Moderate: signs and symptoms are more pronounced than for mild reactions, but 1119 

vital signs are unaltered. Often require medical treatment and may become severe if 1120 
untreated. 1121 

○ Diffuse, rapidly-spreading urticaria, pruritus, erythema (>50% body surface 1122 
area).  1123 

○ Facial angioedema without dyspnoea. 1124 
○ Throat tightness or hoarseness without dyspnoea.  1125 
○ Wheezing/bronchospasm, without hypoxia. 1126 

 1127 
● Severe: signs and symptoms are often life-threatening and can result in permanent 1128 

morbidity or death without appropriate management; this includes anaphylaxis. 1129 
○ Facial angioedema with dyspnoea.  1130 
○ Diffuse erythema with hypotension. 1131 
○ Throat tightness or hoarseness (laryngeal oedema) with stridor and/or 1132 

hypoxia.  1133 
○ Wheezing or bronchospasm, with hypoxia.  1134 
○ Hypotension and tachycardia.  1135 
○ Systemic reaction involving two or more of above moderate symptoms (with 1136 

or without altered vital signs). 1137 
○ Anaphylaxis. Most cases occur within 15 to 30 minutes; a shorter interval is 1138 

associated with more severe reactions.[1,2] The presentation can be 1139 
heterogenous, multisystemic and rapidly progressive.[4] Skin or mucosal 1140 
involvement is not always present [20,4]. Consider this diagnosis if two or 1141 
more of the following features are present [1,2]: 1142 

- Involvement of skin or mucosal tissue or both (angioedema, urticaria, 1143 
pruritus, flush). 1144 

- Respiratory compromise. 1145 
- Hypotension or symptoms of end-organ dysfunction. 1146 
- Significant or persistent vomiting and/or severe diarrhoea. 1147 

 1148 
 1149 
Physiologic reactions  1150 
Signs and symptoms: 1151 

● Mild:  1152 
○ Limited nausea or vomiting.  1153 
○ Isolated flushing, warmth or chills.  1154 
○ Headache, light-headedness/dizziness, anxiety, or altered taste. 1155 
○ Mild hypertension.  1156 
○ Self-limiting vasovagal reaction. 1157 

 1158 
● Moderate:  1159 

○ Protracted nausea or vomiting.  1160 
○ Hypertension. 1161 
○ Isolated chest pain. 1162 
○ Vasovagal reaction that requires (but is responsive to) treatment. 1163 

- Usually distinguishable from anaphylaxis due to absence of skin or 1164 
mucosal manifestations.  1165 

- Typically preceded by bradycardia, whereas tachycardia is the typical 1166 
feature with anaphylaxis. 1167 

● Severe: 1168 
○ Vasovagal reaction resistant to treatment. 1169 
○ Arrhythmia.  1170 
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○ Convulsions or seizures.  1171 
○ Hypertensive emergency and/or symptoms of end-organ ischaemia. 1172 

 1173 
Delayed reactions to intravascular contrast media 1174 

• These reactions occur between one hour and one week post-administration of 1175 
intravascular contrast. [6] 1176 

• The incidence is hard to quantify because of delayed symptomatology, variable 1177 
reporting and difficulty establishing causality. [1] However, delayed reactions are 1178 
considered to be less common than acute reactions to both IBCM and GBCAs. 1179 

• Delayed reactions are estimated to account for up to 23% of all hypersensitivity 1180 
reactions to IBCM [1] and 10% of reactions to GBCAs [12]  1181 

• Skin reactions are the most common manifestation and they are usually mild to 1182 
moderate and self-limiting; case reports of severe skin reactions exist. [1,6] Skin 1183 
reactions have an incidence of around 2% to 4% after the administration of IBCM [6]. 1184 
Delayed skin reactions occur more commonly following the administration of nonionic 1185 
dimers (e.g. iodixanol: Visipaque) compared with nonionic monomers. 1186 

 1187 
Signs and symptoms [6]: 1188 

● Skin reactions; typically pruritus, maculopapular rash, erythema, swelling. 1189 
● Severe cutaneous reactions (such as Stevens-Johnson syndrome/toxic epidermal 1190 

necrolysis) are rare. [7] 1191 
● Nausea or vomiting. 1192 
● Fever.  1193 
● Headache.  1194 
● Muscular pain. 1195 

 1196 
 1197 
Treatment  1198 
 1199 
Mild/moderate immediate reactions 1200 

● Cease contrast administration. 1201 
● Monitor vital signs to assess for potential evolution into a more severe reaction. 1202 
● Observe the patient for 30-60 minutes to ensure clinical resolution and no 1203 

deterioration with the vascular access maintained. 1204 
● Consider giving an oral antihistamine for mild urticarial reactions. In most cases, 1205 

medical treatment is not required. 1206 
 1207 
Severe immediate reactions including anaphylaxis 1208 

● Cease contrast administration. 1209 
● Give intramuscular adrenaline. Use 1 mg/ml (1:1000) adrenaline.  1210 

○ Give 0.5 ml to adults or teenagers over 50 kg.  1211 
○ Give 0.3 ml to patients aged 6 - 12 years, or those over 30 kg. 1212 
○ 0.15 ml to paediatric patients aged 6 months - 6 years. 1213 
○ 0.1 to 0.15 ml to paediatric patients aged less than 6 months. 1214 
○ Give 0.01 ml/kg to patients weighing 30 kg or less. 1215 

Autoinjectors are also available (see explanatory note 1). 1216 
 1217 

● In severe cases further administration of adrenaline may be necessary; most 1218 
guidelines recommend that adrenaline doses can be repeated every 5 to 15 minutes 1219 
in anaphylaxis. 1220 

● Attach monitoring as soon as possible, including pulse oximetry, blood pressure and 1221 
ECG leads (where possible). [4] 1222 
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● Measure vital signs (heart rate, blood pressure, respiratory rate and oxygen 1223 
saturations, level of consciousness) and auscultate for wheeze (where possible) to 1224 
monitor treatment effect and assess if further adrenaline is required. [4] 1225 

● Give other treatment as necessary including fluid resuscitation and appropriate 1226 
patient positioning (supine or Trendelenberg); supplemental oxygen (see explanatory 1227 
note 2). 1228 

● Monitor the patient until signs and symptoms have fully resolved, typically within an 1229 
emergency department setting. [1] (see explanatory note 4). 1230 

● Inform the patient of the possibility of biphasic reactions, where symptoms recur up to 1231 
72 hours after complete resolution of initial symptoms. [1] 1232 

● Measure serum tryptase levels after a moderate or severe immediate 1233 
hypersensitivity reaction, ideally within 2 hours of reaction. [11]  Compare this 1234 
with a baseline level taken over 24 hours after full resolution of signs and 1235 
symptoms (see explanatory note 3). [11, 20] 1236 

 1237 
Delayed reactions 1238 

● Manage late skin reactions symptomatically [6]. For example, with H1 antihistamines, 1239 
topical corticosteroids and emollients.  1240 

● Do not extend monitoring beyond routine practice in patients with a history of prior 1241 
delayed reaction [1].  1242 

 1243 
Explanatory notes- treatment protocols section: 1244 

1.      Adrenaline autoinjectors are available in three doses of adrenaline, depending on 1245 
the brand: 0.15 mg, 0.3 mg and 0.5 mg. [4] However, adrenaline administration by 1246 
syringe and needle is preferred in the emergency setting to allow delivery of an 1247 
age/weight appropriate dose. See UK resus council anaphylaxis guidance 1248 
(https://www.resus.org.uk/library/additional-guidance/guidance-anaphylaxis)      1249 
Antihistamines are commonly administered but there is only indirect evidence 1250 
supporting this practice.  Glucocorticoids have a slow onset of action and play no role 1251 
in the acute treatment of anaphylaxis. [1,3] There is also no clear evidence that they 1252 
prevent biphasic reactions. [5] 1253 

2. Serum tryptase levels are ideally taken immediately following a hypersensitivity 1254 
reaction once patient stabilised, within 1-2 hours post onset, and then more than 24 1255 
hours later. [11] Comparison between post-reaction levels and the baseline level 1256 
(after at least 24 hours) is used to support a diagnosis of anaphylaxis. A transient 1257 
increase in tryptase levels is the most effective way for confirming an immediate 1258 
hypersensitivity reaction.  1259 

3. Treat symptoms as a hypersensitivity reaction in the acute setting if there is 1260 
uncertainty, and regularly reassess and respond to any changes in the clinical picture 1261 
in all patients with hypersensitivity reactions. 1262 
 1263 

 1264 
Post-reaction management  1265 
 1266 
Documentation 1267 

● Document hypersensitivity reactions to contrast media in the electronic medical 1268 
record and the radiology report.  1269 

● Ensure that the patient’s GP is notified and, where feasible, that their NHS app (in 1270 
England only), or equivalent digital health platform if residing outside England, is 1271 
updated. 1272 

● Include the following details when documenting a hypersensitivity reaction to contrast 1273 
media [1, 20]: 1274 

○ Location, time and date of administration. 1275 
○ Specific details of the inciting contrast agent, including name, dose (volume 1276 

and concentration).  1277 

https://www.resus.org.uk/library/additional-guidance/guidance-anaphylaxis
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○ Type (immediate versus delayed) and severity of the reaction. 1278 
○ Signs and symptoms; what systems were involved, time of onset, evolution, 1279 

duration. 1280 
○ Reaction treatment, patient response and monitoring time. 1281 
○ Which clinical staff were involved and what their roles were. 1282 
○ Further steps, including clinical follow-up and advice regarding allergy 1283 

specialist referral. 1284 
 1285 
Confirming a reaction 1286 

● Evaluation by an allergist with skin prick testing and intradermal testing can facilitate 1287 
the diagnosis of hypersensitivity reaction to a specific agent and aid in the selection 1288 
of potential alternative contrast agents [1,21]  (see explanatory notes 1 and 2).  1289 

● Skin testing is more likely to be positive following a severe reaction. [13] This 1290 
particularly applies to reactions occurring within 6 months prior to skin testing 1291 
because skin testing has a higher sensitivity within this timeframe.  [16] 1292 

● Recommendations regarding skin testing in the context of prior immediate reaction 1293 
vary between Europe and the United States [1]; European guidance  [16] typically 1294 
suggests performing skin testing in patients with a prior hypersensitivity reaction. This 1295 
practice is not routinely followed in the US [1].  1296 

● Discussion around the limitations of skin testing is important, including the potential 1297 
for a future reaction to a contrast agent, despite a negative skin test [1].  1298 

○ Consider referral to an allergist for skin testing against the inciting 1299 
agent and a panel of alternative agents after a severe immediate 1300 
reaction to IBCM or GBCA.  1301 

● A role for skin testing following a mild or moderate reaction is debatable, particularly 1302 
if imaging is postponed and there is a diagnostic/treatment delay, whilst awaiting 1303 
assessment by an allergist. 1304 

○ Avoidance of the inciting agent in patients with prior mild or moderate 1305 
immediate reaction is favoured over skin testing.  1306 

● Decision-making around skin testing in the context of prior delayed, non-severe 1307 
cutaneous reaction should be made on a case-by-case basis. The accuracy and 1308 
validity of skin testing in this population is unclear. [1] 1309 

● Skin testing is potentially unsafe if there is a history of prior severe delayed 1310 
cutaneous reaction. Joint input from dermatologists and immunologists/allergists is 1311 
recommended.  1312 

● Serum tryptase levels can be assessed to aid in the diagnosis of hypersensitivity 1313 
reaction after an immediate reaction. This is not generally performed after mild or 1314 
delayed reactions.  1315 

 1316 
Explanatory notes- Post-reaction management section: 1317 

1. Referral to Allergy or Immunology services is recommended following severe 1318 
hypersensitivity reactions for assessment and testing. This may aid in selecting an 1319 
alternative contrast medium, with a low risk of cross-reactivity. Use of an alternative 1320 
contrast medium is more effective and safer than premedication for preventing a 1321 
recurrent reaction. 1322 

2. Skin prick testing is performed initially and intradermal testing used if skin prick 1323 
testing yields a negative result. Intradermal testing may be less specific because it 1324 
can have an irritant effect. [17] On the other hand, a negative skin test may be falsely 1325 
reassuring, with some patients having a reaction after future contrast administration, 1326 
despite a negative skin test result. 1327 

3. Serum tryptase levels are ideally taken immediately following a hypersensitivity 1328 
reaction once patient stabilised, within 1-2 hours post onset, and then more than 24 1329 
hours later. [11] Comparison between post-reaction levels and the baseline level 1330 
(after at least 24 hours) is used to support a diagnosis of anaphylaxis. A transient 1331 
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increase in tryptase levels is the most effective way for confirming an immediate 1332 
hypersensitivity reaction. 1333 

 1334 
Future imaging considerations 1335 
 1336 

● Evaluate the history of prior reaction, including the severity and whether or not the 1337 
diagnostic criteria for anaphylaxis were met. [1] 1338 

● Strongly consider alternative imaging modality; this should be the first line approach 1339 
where there is a history of severe prior reaction. [1] 1340 

● Perform the study in a hospital setting during daytime hours with a rapid response 1341 
team available, including personnel, equipment, and supplies to treat anaphylaxis (if 1342 
no alternative imaging modality). [1] 1343 
      1344 
     If the inciting agent is known: 1345 

● Switch to an alternative IBCM or GBCA, if feasible. [1] This applies where there is a 1346 
history of any hypersensitivity reaction to an IBCA (see explanatory note 1), or a 1347 
history of acute hypersensitivity reaction to a GBCA (see explanatory note 2). 1348 

 1349 
○ Avoid contrast agents that have shown cross-reactivity on skin testing 1350 

if skin testing has been undertaken. [6]  1351 
 1352 

     If the inciting agent is not known: 1353 
● Give IBCM as per formulary where there is a history of mild or moderate 1354 

hypersensitivity reaction.  1355 
● Refer to Allergy services for intradermal testing (IDT) where there is a history of 1356 

severe reaction and there is no alternative imaging modality. [1] 1357 
○ Administer the IBCM with a negative IDT. 1358 

 1359 
● Consider switching agents on a case-by-case basis in patients with a history of mild 1360 

to moderate delayed skin reactions. [1] 1361 
● Consider skin testing on a case-by-case basis in patients with a history of mild to 1362 

moderate delayed skin reactions. [1] 1363 
● Avoid all IBCM in patients with a history of previous severe delayed skin reaction. [1]  1364 

 1365 
Premedication  1366 
 1367 

● Premedication refers to glucocorticoids with or without antihistamines [1]; 1368 
antihistamines are used variably within premedication regimens in the literature. 1369 

● The risks and benefits of premedication need to be considered. There is no strong 1370 
evidence supporting a role for premedication in preventing recurrent hypersensitivity 1371 
reactions. [21] 1372 

● Premedication will not stop anaphylaxis occurring but may help to control more mild 1373 
symptoms if they occur.      1374 

○ Routine premedication is not recommended in patients with a history of 1375 
hypersensitivity reaction to IBCM and GBCA.  1376 

○ Switch to a different IBCM or GBCA if the inciting agent is known and a 1377 
different imaging study is not possible (see explanatory note 1). 1378 

○ Premedication may be considered in specific emergency situations in 1379 
patients with prior immediate severe hypersensitivity reaction.  1380 
 1381 

 1382 
● Premedication is not recommended in the setting of prior delayed skin reaction to 1383 

IBCM or GBCAs [6]  (see explanatory note 4).  1384 
● Premedication is not recommended in the following settings: 1385 

○ Patients receiving IBCM with a history of hypersensitivity reaction to a GBCA 1386 
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○ Prior physiologic reaction to intravascular contrast media (see explanatory 1387 
note 5). 1388 

○ Patients with a history of prior chemotoxic reaction. 1389 
○ Patients with a history of shellfish allergy or topical iodine allergy. 1390 

 1391 
Explanatory notes- Future imaging considerations section: 1392 

1.      If an alternative imaging study is not possible and the index contrast agent is 1393 
known, a different contrast agent should be used. [1]  This strategy is supported by 1394 
studies showing that some patients with a history of reaction to a known agent and a 1395 
positive skin test have a negative skin test result to other IBCAs. [14,15]  Switching to 1396 
a different IBCM is more protective against recurrent reaction than premedication. 1397 
However, this may be logistically challenging, and the specific inciting agent may not 1398 
be known. [21] 1399 

2. Switching to a different GBCA has been shown to have a preventative effect in 1400 
patients with a history of acute hypersensitivity reaction, but not in patients with a 1401 
history of delayed reaction. 1402 

3. There is no strong evidence supporting the use of corticosteroid and H1 1403 
antihistamines in the prevention of hypersensitivity reactions to IBCM and GBCAs. 1404 
There is a low risk of direct harm, associated cost, diagnostic delay and patient 1405 
inconvenience with arranging premedication. [21] 1406 

4. There is limited evidence supporting the use of premedication with corticosteroids in 1407 
patients with prior delayed skin reaction. [6] The risk of harm from use of 1408 
premedication is considered to be low however this will add cost and delays in 1409 
addition to patient inconvenience. 1410 

5. Physiologic reactions do not require premedication because they are non-immune-1411 
mediated.  1412 

 1413 
Staff Training, Competence and Resuscitation Facilities  1414 
 1415 
Services must operate within a safe, well-governed framework where risks are managed, 1416 
and competent staff are immediately available to respond effectively to adverse events. 1417 
These standards set the minimum requirements for safe, consistent, high-quality care in 1418 
every setting [22]. 1419 
 1420 
Training and Competence 1421 

1. Departments administering intravascular contrast media must have robust, written 1422 
procedures that clearly outline: 1423 

a. Training requirements for all staff involved in the administration pathway 1424 
b. Systems for maintaining accurate records of staff training, competence, and 1425 

authorisation 1426 
c. Audit processes to ensure compliance with governance standards and to 1427 

support continuous quality improvement [22] 1428 
 1429 

2. Recognised training must be appropriate to the individual’s role and their level of 1430 
responsibility within the contrast administration chain. This should include: 1431 

a. Cannulation [23] 1432 
b. Administration of intravascular contrast media [24] [25] 1433 
c. Operation and safe use of automatic injectors  1434 
d. Recognition and initial management of complications [26], including 1435 

extravasation  1436 
3. All staff involved in the administration of intravascular contrast media must be trained 1437 

to: 1438 
a. Administer intramuscular (IM) adrenaline as first-line treatment for suspected 1439 

anaphylaxis and follow the Resuscitation Council UK (RCUK) anaphylaxis 1440 
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algorithm  [27]  1441 
 1442 

4. A safe level of clinical support must be maintained whenever intravascular contrast 1443 
media is administered, this includes all community and satellite sites [28] [29] [30] 1444 
[31] [32] As a minimum: 1445 

a. At least one Immediate Life Support (ILS) [12]-certified staff member on site 1446 
and immediately available at all times.  1447 

b. Immediate on-site availability of a competent doctor or an 1448 
enhanced/advanced practice radiographer trained to manage adverse events, 1449 
including anaphylaxis (per RCUK guidance [33]) and significant extravasation.  1450 
 1451 

Resuscitation Facilities and Preparedness 1452 
5. Resuscitation and emergency support must be appropriate for any area where 1453 

intravascular contrast is administered. This requires: 1454 
a. Immediate access to resuscitation equipment, emergency drugs and 1455 

appropriate monitoring devices in all areas where contrast is given [22]. 1456 
b. Routine post-contrast observation in line with manufacturer guidance [35] 1457 

and/or local risk assessment (commonly up to 30 minutes).  1458 
c. Following suspected anaphylaxis, observation must follow RCUK 2021 1459 

risk-stratified guidance [34], rather than a fixed time. 1460 
d. Clear and reliable escalation pathways [22] in every setting, with suitable 1461 

facilities and staff available to support the patient until advanced help arrives. 1462 
e. Availability of advanced support—either an on-site resuscitation team or an 1463 

immediate paramedic response [36]—to continue emergency care and 1464 
ensure safe, prompt transfer to an appropriate location 1465 

 1466 
Governance, Protocols and Learning 1467 

6. Services must have robust systems to support the safe management of adverse 1468 
events associated with intravascular contrast media [22]. This includes: 1469 

a. Clear written procedures for managing minor and major hypersensitivity 1470 
reactions, and extravasation [37], with defined escalation routes. 1471 

b. Comprehensive documentation and reporting of adverse events and 1472 
near-misses through local and national systems, with learning fed back via 1473 
established clinical governance processes. 1474 

c. Regular, structured simulation training to maintain system readiness, 1475 
strengthen staff competence and confidence, and ensure a consistent and 1476 
reliable team response across all settings where contrast is administered. 1477 
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7. Contrast-associated acute kidney injury (CA-AKI) 1645 
These recommendations aim to support safe, evidence-based use of iodine-based contrast 1646 
media in adults with regards to renal function and acute kidney injury (AKI). This section 1647 
does not apply to children or certain subpopulations, such as pregnant patients, for whom 1648 
risks and evidence may differ. Please refer to the relevant sections for specific guidance. 1649 
 1650 
7.1 Use standard AKI criteria to diagnose CA-AKI, typically characterised by rapid 1651 

serum creatinine rise, non-oliguric presentation and normal urinalysis, after 1652 
excluding other causes. 1653 

 1654 
CA-AKI refers to sudden decline in kidney function, usually occurring within 24–48 hours of 1655 
exposure to iodine-based contrast media during radiological investigations or procedures.1  1656 
Typical clinical features include:  1657 
 1658 

• Rapid onset: serum creatinine rise within 24 to 48 hours of iodine-based contrast 1659 
media exposure, usually modest, peaking at 3-5 days and resolving within a 1660 
week2 1661 

• Stable urine output: oliguria or anuria is uncommon, indicating that CA-AKI often 1662 
presents as a less severe form of kidney injury3 1663 

• Normal urinalysis: findings are typically unremarkable, consistent with tubular 1664 
injury rather than glomerular or obstructive causes4 1665 

•  1666 
Severity of CA-AKI should be staged using KDIGO AKI criteria, defined by any of the 1667 
following5: 1668 
 1669 

• Increase in serum creatinine ≥26.5 μmol/l within 48 hours 1670 
• Increase in serum creatinine ≥1.5 times baseline (which is known or presumed to 1671 

have occurred within the prior 7 days) 1672 
• Urine volume <0.5ml/kg/h for 6 hours 1673 

 1674 
7.2 Use the term “contrast-associated acute kidney injury” (CA-AKI) in preference 1675 

to contrast-induced AKI to reflect the uncertainty around causality. 1676 
 1677 

Kidney injury following iodine-based contrast media administration often occurs alongside 1678 
other causes of AKI, such as acute illness, sepsis, hypovolaemia, heart failure and exposure 1679 
to known nephrotoxic medications.6-9 Many patients who develop CA-AKI have underlying 1680 
chronic kidney disease (CKD) or other comorbidities that increase their susceptibility to 1681 
kidney injury.10 It is often not possible to determine whether contrast exposure is the primary 1682 
cause of kidney injury or merely coincidental in patients already at high risk from other 1683 
insults. This diagnostic uncertainty is compounded by the absence of a specific biomarker or 1684 
pathognomonic clinical pattern distinguishing contrast-related injury from other causes. For 1685 
this reason, terminology that emphasises association rather than causation is preferred, 1686 
acknowledging that contrast may contribute to AKI but it is unlikely to be the sole 1687 
determinant.5 1688 
 1689 
7.3 Be aware that risk of CA-AKI varies with contrast medium, route and site of 1690 

administration. 1691 
 1692 

For iodine-based contrast media, observational and experimental evidence suggests a 1693 
potential role in development of CA-AKI. However, precise mechanisms remain unclear11,12, 1694 
with proposed explanations including hypoxic injury to renal parenchyma and toxic effects on 1695 
renal capillaries and tubules13. Risk appears higher with intra-arterial suprarenal or first-pass 1696 
renal exposure than with intravenous or infrarenal intra-arterial administration, reflecting 1697 
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combined haemodynamic and tubular mechanisms (vasoconstriction, medullary hypoxia 1698 
and/or direct tubular effects). 1699 
Some older generation gadolinium-based contrast agents that are no longer available for 1700 
intravascular general use in the UK were documented to be associated with nephrogenic 1701 
systemic fibrosis (NSF)14,15 but their role, if any, in CA-AKI remains inconclusive. Isolated 1702 
case reports suggest a possible association, although interpretation is confounded by factors 1703 
such as comorbidities and acute illness16. For this reason, the remainder of this section 1704 
refers solely to iodine-based contrast media. 1705 
 1706 
7.4 Administer iodine-based contrast media if the diagnostic benefit justifies its 1707 

use, and do not delay emergency investigations or procedures while waiting 1708 
renal function results. 1709 

 1710 
The potential harm of missed or delayed diagnoses, such as aortic aneurysm rupture, 1711 
pulmonary embolism or sepsis, generally outweighs the small absolute risk of CA-AKI. 1712 
Decisions about iodine-contrast media administration should be made collaboratively by the 1713 
radiology team and clinical referrer, based on their clinical judgement. Please refer to the 1714 
section on legal mechanisms. Factors to consider include the patient’s presentation, urgency 1715 
of the investigation and likely impact on diagnosis or management.  1716 
 1717 
Precautions may be applied for high-risk patients but should not prevent medically 1718 
necessary investigations or procedures. Not using iodine-based contrast media solely to 1719 
reduce the small risk of CA-AKI is unhelpful if the use of iodine-based contrast media would 1720 
improve diagnostic accuracy. 1721 
 1722 
In time-critical settings, such as stroke, major haemorrhage or trauma, priority should be 1723 
rapid diagnosis and management. Delaying investigations or procedures to wait for 1724 
laboratory results may worsen clinical outcomes. Monitoring and risk mitigation can be 1725 
applied following any investigation or procedure, including checking kidney function after 1726 
emergency scans in patients at risk of CA-AKI. 1727 
 1728 
7.5 In the non-urgent setting, assess patient risk of CA-AKI prior to iodine-based 1729 

contrast media administration. 1730 
 1731 

For non-urgent investigations or procedures, there is usually time to review kidney function, 1732 
comorbidities and hydration status. Risk assessment by the clinical referrer should be 1733 
performed prior to the investigation or procedure. This may include reviewing serum 1734 
creatinine or eGFR, history of kidney disease or kidney transplant, and other conditions that 1735 
may susceptibility to kidney injury. 1736 
 1737 
7.6 Be aware that risk of CA-AKI in patients receiving intravenous iodine-based 1738 

contrast media with an eGFR greater than 30 ml/min/1.73m2 is very low or 1739 
non-existent. 1740 

 1741 
7.7 Be aware that risk of CA-AKI in patients receiving intra-arterial iodine-based 1742 

contrast media is greatest at an eGFR less than 30 ml/min/1.73m2 but may be 1743 
increased at an eGFR less than 60 ml/min/1.73m2 with additional risk factors 1744 
(see table). 1745 

 1746 
 Intravenous contrast: 1747 
eGFR (ml/min/1.73m2) Risk of CA-

AKI 
Notes 

≥45 Negligible 
Not significantly increased, 
baseline risk only 
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30-44 Very low 
Incidence: 16% (with 
contrast) vs 15% (without 
contrast) 

<30 Increased 
Incidence: 35% (with 
contrast) vs 14% (without 
contrast) 

 1748 
Intra-arterial contrast: 1749 
eGFR (ml/min/1.73m2) Risk of CA-

AKI 
Notes 

≥60 Negligible 
Not significantly increased, 
baseline risk only 

<60 with significant 
albuminuria/proteinuria 

Increased 
62% (proteinuria >1g/day) 
vs 21% (proteinuria 
<1g/day) 

<60 with diabetic nephropathy 
or other comorbidities* 

Increased 
Based on comorbidity 
associated increased risk17 

<30 Greatest 
31% of patients undergoing 
arteriography18 

 1750 
* Additional risk factors include the presence of diabetic nephropathy, hypovolaemia, 1751 
heart failure, liver failure, medicines that alter kidney blood flow, and possibly 1752 
myeloma 1753 
 1754 

7.8 Be aware that risk factors and comorbidities, other than eGFR, are important 1755 
in the overall risk assessment of CA-AKI. 1756 

 1757 
Risk of CA-AKI is likely very low or negligible in patients with eGFR greater than 1758 
30ml/min/1.73m2 receiving intravenous contrast or greater than 60 ml/min/1.73m2 (without 1759 
additional risk factors) receiving intra-arterial contrast. The greatest concern regards patients 1760 
with eGFR below 30ml/min/1.73m2, in whom the odds of developing CA-AKI after a single 1761 
intravenous dose of iodinated contrast media range from similar risk to seven times higher 1762 
than in patients with normal renal function, even though the absolute risk remains low. 1763 
Evidence suggests that actively changing renal function, either rising or falling immediately 1764 
prior to contrast administration, is an independent risk factor for AKI following iodinated 1765 
contrast media administration. 1766 
 1767 
7.9 Risk-benefit assessments should be undertaken prior to iodine-based 1768 

contrast media administration and should be individualised. 1769 
 1770 

NICE guidance offers a pragmatic approach to assessing individualised risk of CA-AKI  1771 
 1772 
Step 1. The clinical referrer should discuss risks and benefits of the proposed tests 1773 
and/or treatment that requires administration of iodine-based contrast media with the 1774 
patient, and their family or carers if appropriate.  1775 

• Do benefits of the investigation outweigh potential risks?  1776 
• Are there other appropriate investigations that would avoid iodine-based 1777 

contrast media exposure and have lower risk?  1778 
• Could the investigation or procedure be delayed until the patient is less acutely 1779 

unwell? 1780 
Step 2. In the non-urgent setting, assess whether there is evidence of kidney disease 1781 
before giving intravascular iodine-based contrast media. 1782 

 1783 

https://www.nice.org.uk/guidance/ng148/resources/visual-summary-pdf-13551376429
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Evidence of kidney disease might include: 1784 
a) In stable patients  1785 

• eGFR from the past 6 months 1786 
b) In patients with an acute illness  1787 

• A more recent eGFR reading 1788 
c) If no eGFR is available, is there a history of: 1789 

• Known kidney disease or kidney transplant 1790 
• Recent referrals to a specialist for assessment of kidney disease 1791 
• Signs or symptoms of sepsis or another condition leading to 1792 

hypovolaemia 1793 
• Signs or symptoms of urinary retention 1794 
• Other comorbidities such as diabetes, hypertension, heart failure, 1795 

liver disease or myeloma 1796 
d) If these questions raise concerns, arrange assessment of eGFR before 1797 

administering intravascular iodine-based contrast media; if there are no 1798 
concerns then there is no need to measure eGFR before administering iodine-1799 
based contrast media. 1800 

e) Measurement of eGFR is not useful in patients with end stage kidney disease 1801 
who are receiving dialysis treatment. 1802 
 1803 

7.10 Avoid routine intravenous fluid administration. Consider intravenous fluid for 1804 
patients at high risk of CA-AKI or when volume-depleted. 1805 

 1806 
Most people can be managed with good oral hydration. Intravenous fluid replacement should 1807 
be considered in patients at the highest risk of CA-AKI taking into account eGFR and 1808 
additional risk factors or comorbidities (e.g. eGFR <30ml/min/1.73m2 with significant 1809 
comorbidities or AKI). Assessment of clinical fluid status is important. Intravenous fluid 1810 
should not be given to patients who are fluid overloaded and caution exercised in patients 1811 
who are at risk of fluid overload. Patients with evidence of fluid depletion should be 1812 
rehydrated. 1813 
 1814 
If intravenous fluid is indicated, isotonic solutions, such as 0.9% normal saline or sodium 1815 
bicarbonate, should be given in accordance with NICE guidelines 1816 
(https://www.nice.org.uk/guidance/ng148). This reflects the mixed evidence on whether 1817 
intravenous sodium bicarbonate is superior to normal saline.19-21 At present there is no 1818 
consensus on duration of intravenous fluids but most sources agree that it should be started 1819 
before the procedure and continued afterwards.  An example IV hydration formula consists 1820 
of 3ml/kg 0.9% sodium chloride over a duration of 1 hour just before exposure to IBCM, 1821 
followed by 6ml/kg given over a duration of 6 hours soon after exposure.  1822 
 1823 
7.11 Do not treat advanced kidney disease as an absolute contraindication to 1824 

contrast-administration. 1825 
 1826 

Patients with advanced kidney disease, including those receiving dialysis, may safely 1827 
undergo investigations or procedures with iodine-based contrast media when clinically 1828 
indicated. The procedure should be planned with consideration of iodine-based contrast 1829 
medium dose, administration route, hydration status and post-procedure monitoring. For 1830 
patients receiving dialysis therapy, dialysis is not required immediately following iodine-1831 
based contrast media administration. 1832 
 1833 
7.12 Consider temporarily withholding renin-angiotensin-aldosterone system 1834 

inhibitors (RAASi) in patients at increased risk of CA-AKI (e.g. eGFR <30 1835 
ml/min/1.73m2). 1836 

 1837 

https://www.nice.org.uk/guidance/ng148
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The decision to withhold RAASi temporarily remains controversial, similar to other situations 1838 
where there is increased risk of AKI, such as in pre-operative patients with eGFR 1839 
<30ml/min/1.73m2. Common RAASi types include angiotensin converting enzyme inhibitors 1840 
(ACEi) (e.g. ramipril), angiotensin receptor blockers (ARBs) (e.g. candesartan) and renin 1841 
inhibitors (e.g. aliskiren). Consider temporarily withholding RAASi in patients with an 1842 
increased risk, with eGFR <30ml/min/1.73m2, especially if they have additional risk factors 1843 
such as proteinuria (Albumin Creatinine Ratio (ACR) >30 mg/mmol or Protein Creatinine 1844 
Ratio (PCR) >50 mg/mmol), diabetes, hypertension, heart failure, liver disease or myeloma. 1845 
Decision to withhold RAASi should be made by the referring clinician (not the radiology team 1846 
in isolation). When RAASi are withheld, there should be a documented plan by the referring 1847 
clinician for their reintroduction, typically within one week of the IBCM administration, as 1848 
these drugs are often integral to guideline-directed therapy for chronic conditions. 1849 

 1850 
7.13 Do not routinely refer patients to nephrology prior to iodine-based contrast 1851 

media administration. Reserve referral for patients at an increased risk such 1852 
as patients with eGFR <30 ml/min/1.73m2 and additional risk factors, dialysis 1853 
patients and kidney transplant recipients. 1854 

 1855 
Most patients undergoing investigations or procedures with iodine-based contrast media 1856 
agents do not need pre-emptive nephrology referral. Even when this is considered 1857 
necessary, it should not delay urgent radiological investigation. Referral prior to any IBCM 1858 
examination should be considered for patients at an increased risk of CA-AKI such as those 1859 
with eGFR <30 ml/min/1.73m2 and additional risk factors (such as acute illness, dehydration 1860 
or likely requirement of high volume of intra-arterial IBCM). Patients with End-Stage Kidney 1861 
Disease (ESKD) receiving dialysis should be discussed with a nephrologist. Some dialysis 1862 
patients may have residual kidney function. Decisions regarding the use of iodine-based 1863 
contrast media in these patients should be the responsibility of the nephrology team. Kidney 1864 
transplant recipients should be discussed with a nephrologist if eGFR is <30 ml/min/1.73m2 1865 
or there are other specific concerns. 1866 

 1867 
7.14 Monitor kidney function after intravascular iodine-based contrast media 1868 

administration based on risk of CA-AKI. 1869 
 1870 

Patients at highest risk of CA-AKI (eGFR<30 mL/min/1.73m2 with additional risk factors) 1871 
should have eGFR checked the day after the investigation or procedure using iodine-based 1872 
contrast media, with further monitoring if serum creatinine is elevated above baseline. Those 1873 
with eGFR <30 mL/min/1.73m2 but no additional risk factors, and who are clinically stable, 1874 
should have eGFR rechecked within 72 hours of the investigation or procedure. For clinically 1875 
stable patients with eGFR >30 ml/min/1.73m2 there is no indication for routine monitoring of 1876 
kidney function following intravascular iodine-based contrast media administration. Patients 1877 
undergoing emergency investigations or procedures using intravascular iodine-based 1878 
contrast media are typically acutely unwell, so renal function is likely being monitored as part 1879 
of routine care; if not, we recommend checking renal function the day after the investigation 1880 
or procedure. In each of these situations, monitoring should be individualised based on co-1881 
existing comorbidities and whether there is acute illness 1882 

 1883 
7.15 Manage patients with CA-AKI according to standard AKI protocols (NICE, 1884 

UKKA etc). 1885 
 1886 

When AKI is detected following the administration of intravascular iodine-based contrast 1887 
media, this should be investigated and managed in a similar way to anyone with AKI, 1888 
following NICE NG14822, UK Kidney Association Clinical Practice Guidelines for AKI23 and 1889 
local guidelines or care bundles. Investigation should include consideration of possible 1890 
causes of AKI other than, or in addition to, intravenous or intra-arterial iodine-based contrast 1891 
media. Management should include review of current and recent medicines (including over 1892 

https://www.nice.org.uk/guidance/ng148/
https://www.ukkidney.org/sites/default/files/FINAL-AKI-Guideline.pdf
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the counter medicines), urinalysis, consideration of bladder outflow obstruction and 1893 
consideration of imaging of the kidneys and urinary tract if AKI does not improve within 3 1894 
days or if the underlying cause of AKI remains uncertain. 1895 
 1896 
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8. Metformin and Contrast Media 1962 
 1963 
Metformin and gadolinium contrast agents 1964 
 1965 
8.1 No special precautions are necessary when patients on metformin are given 1966 

gadolinium-based contrast agents in the usual dose range of 0.05 to 0.3 mmol 1967 
per kg of body weight3. 1968 

 1969 
Metformin and Iodine based contrast media – eGFR estimation 1970 
 1971 
8.2 Outpatients taking metformin who are stable and not acutely unwell should 1972 

have an eGFR estimation performed no more than three months before the 1973 
administration of Iodine based contrast media. 1974 
 1975 

8.3 Patients taking metformin who are inpatients or have AKI or an acute illness 1976 
should have an eGFR performed in the 48 hours before the administration of 1977 
Iodine based contrast media. 1978 
 1979 

Metformin and Iodine based Contrast media given intravenously or intra- arterially with 1980 
second pass renal exposure (contrast injected into the right side of the heart, the aorta below 1981 
the renal arteries or intravenously)  1982 
  1983 
8.4 Continue metformin in a patient with an eGFR of 30mL/min/1.73 m2 or more 1984 

and no evidence of AKI or acute illness.     1985 
 1986 

8.5 Stop metformin at time of procedure in a patient with an eGFR of less than 1987 
30mL/min/1.73 m2, or who’s recent eGFR is unknown, or who has AKI or acute 1988 
illness.  1989 

 1990 
Restarting metformin: in these circumstances notify the referring team to repeat eGFR after 1991 
at least 48 hours have passed from the time of the examination and to consider restarting 1992 
metformin provided eGFR is greater than 30mL/min/1.73 m2. The manufacturers advise 1993 
against the use of metformin in children and adults if eGFR is less than 30mL/min/1.73 m2 in 1994 
any case. The referring doctor should be informed. 1995 
 1996 
Metformin and iodine based contrast media given Intra-arterially with first pass renal 1997 
exposure (contrast injected into the left side of the heart or the aorta at or above the renal 1998 
arteries) 1999 
  2000 
8.6 Continue metformin in a patient with an eGFR of 60mL/min/1.73 m2 or more 2001 

and no evidence of AKI or acute illness. 2002 
 2003 

8.7 Stop metformin in a patient undergoing an intra-arterial procedure with first 2004 
pass renal exposure who has an eGFR less than 60mL/min/1.73 m2, or who 2005 
has AKI or is unwell.  2006 

 2007 
Restarting metformin: notify the referring team to repeat eGFR after at least 48 hours have 2008 
passed from the time of the examination and to consider restarting metformin provided the 2009 
repeat eGFR demonstrates no decline in the pre procedure eGFR. The manufacturer 2010 
advises against the use of metformin in children and adults if eGFR is less than 2011 
30mL/min/1.73 m2. The referring doctor should be informed. 2012 
 2013 
Metformin and risk of lactic acidosis 2014 
Metformin is widely accepted as a first line therapy for Type 2 Diabetes Mellitus although it 2015 
may also be used in other insulin resistant conditions such as Polycystic Ovary Syndrome. 2016 
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Metformin appears to inhibit hepatic glucose production from lactate resulting in lactate 2017 
accumulation. Although Metformin has no direct nephrotoxic effect, it is cleared by the 2018 
kidneys and therefore contrast associated acute kidney injury (CA-AKI) may result in an 2019 
accumulation of Metformin and thus lactate. 2020 
Historical warnings regarding the use of contrast media in patients taking metformin did not 2021 
distinguish between patients with differing degrees of renal impairment. Metformin induced 2022 
lactic acidosis appears rare with an incidence of less than 10 events per 100,000 years of 2023 
patient exposure1. There is a lack of clarity as to whether the metformin or co-existing 2024 
conditions are at the root cause of the lactic acidosis2. 2025 
 2026 
Developing knowledge has resulted in there being a wide range of conflicting 2027 
recommendations in available guidelines on the use of contrast media in patients taking 2028 
metformin3,4. Although two recent meta analyses have suggested that there is minimal risk 2029 
in patients with eGFR of greater than 30mL/min/1.73 m2 receiving IV contrast1,2, and the 2030 
manufacturers advise against the use of the drug in any circumstances if the eGFR is less 2031 
than 30 mL/min/1.73 m2 . There is still little clear evidence to base recommendations 2032 
regarding intra-arterial contrast, particularly with first pass renal exposure, in patients with 2033 
moderately impaired renal function 5,6. 2034 
 2035 
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9. Other medical conditions and medication history to consider before the 2062 
administration of intravascular iodine based contrast media (IBCM)   2063 
  2064 
9.1 Asthma  2065 
  2066 
9.1.1  The referring clinician should ensure they evaluate for the presence of asthma 2067 

before requesting a scan they anticipate might require IBCM. If present, they 2068 
should evaluate the level of control or severity of asthma (e.g. Asthma Control 2069 
Test (ACT) - readily available online). 2070 

  2071 
9.1.2  If there is moderate/severe or poorly controlled asthma (e.g. ACT <20), and the 2072 

referrer deems a contrast-enhanced scan urgent, they should discuss the 2073 
request with a Radiologist to evaluate whether another imaging modality may 2074 
be performed. If IBCM is still required, a referral to Respiratory medicine 2075 
should be made to optimise asthma control and/or aim to quantify the risk 2076 
beforehand. 2077 

  2078 
9.1.3  If a radiographer finds a patient reports a known diagnosis of asthma on pre-2079 

scan screening, they should escalate this to the supervising Radiologist or 2080 
follow set protocols. 2081 

  2082 
9.1.4 A patient with known asthma, having undergone a scan with administration of 2083 

ICM, should remain in the department with the cannula in situ for at least 30 2084 
minutes.  Resuscitation facilities, including nebulisers, must be readily 2085 
available. 2086 

  2087 
IBCM use increases the risk of bronchospasm in at-risk individuals with asthma. The risk of 2088 
a reaction is highest in those with poorly controlled asthma [1]. Using low osmolar IBCM 2089 
reduces the risk of a reaction. GBCAs for MRI are safe in patients with asthma and no 2090 
special precautions are required. 2091 
 2092 
 2093 
9.2 Beta-adrenergic blockers   2094 
  2095 
9.2.1   Beta blockers are not a contra-indication to IBCM or GBCA administration.  2096 
  2097 
9.2.2  If anaphylaxis occurs administer IV glucagon 1-2mg IV over 5 minutes if the 2098 

reaction does not rapidly respond to adrenaline in patients 2099 
who take betablockers.    2100 

  2101 
There is no significant increased risk of hypersensitivity reaction in patients on beta blockers 2102 
following IBCM administration, however if a hypersensitivity reaction develops it is more 2103 
likely to be moderate or severe, and the reaction rendered resistant to treatment with 2104 
adrenaline. In such cases consider glucagon IV 1-2mg over 5 minutes if the reaction does 2105 
not rapidly respond to adrenaline.     2106 
 2107 
9.3 Dialysis  2108 
  2109 
9.3.1  In anuric patients, no specific precaution is needed regarding 2110 

IBCM administration[2].   2111 
  2112 
9.3.2  In oliguric patients, or those that produce urine, an alternative imaging 2113 

modality or the involvement of a nephrologist to plan post-imaging dialysis 2114 
may be warranted to preserve any residual kidney function.   2115 
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  2116 
9.3.3  Do not recommend intravenous hydration without involvement of the 2117 

Nephrology team.  2118 
   2119 
9.3.4  Modern GBCAs are considered safe in standard doses in dialysis patients.  2120 
  2121 
 2122 
9.4 Drug reaction with eosinophilia and systemic symptoms (DRESS)  2123 
  2124 
9.4.1  Those with a known history of DRESS relating to iodine based contrast should 2125 

be referred to Allergy and Immunology services.  2126 
  2127 
9.4.2 IBCM should be avoided in patients with a history of DRESS following 2128 

administration of an IBCM, where no safe alternative has been identified and 2129 
documented. 2130 

  2131 
9.4.3 If a patient with a history of DRESS following IBCM is deemed to clinically 2132 

require IBCM emergently, urgent consultant to consultant discussion between 2133 
clinical referrer, Radiology and Allergy specialist (or an Intensivist with an 2134 
interest in Immunology) is advised. 2135 

  2136 
9.4.4 DRESS has also very rarely been recorded following GBCA use and in such a 2137 

patient a similar approach as per IBCM is advised. 2138 
  2139 
DRESS is a rare T-cell mediated (usually delayed – i.e. weeks) hypersensitivity drug 2140 
reaction, which manifests as a severe cutaneous response with associated eosinophilia, 2141 
lymphocytosis, fever, lymphadenopathy and at least one organ involvement. This can be life-2142 
threatening.[3] 2143 
  2144 
Diagnosis is aided by use of the RegiSCAR criteria. It can be supported by skin biopsy. 2145 
Treatment involves removal of the causative agent and corticosteroid therapy. Skin-testing  2146 
Under specialist supervision can help identify non-causative IBCM.  2147 
  2148 
9.5 Homocysteinuria  2149 
  2150 
9.5.1  If a patient known to have homocysteinuria is referred for IBCM enhanced 2151 

examination, consider an alternative modality or non-contrast imaging 2152 
if appropriate.  2153 

  2154 
9.5.2  If IBCM is obligated following discussion with a consultant Radiologist, the 2155 

referrer should establish the patient’s serum homocysteine levels.  2156 
  2157 
9.5.3  Serum homocysteine <30mmol/L: no precautions are necessary. Serum 2158 

homocysteine >30mmol/L: pre-hydration is advised (oral water if eGFR 2159 
>60mL/min/1.73m2; or IV 0.9% sodium chloride if eGFR< 60mL/min/1.73m2).  2160 

  2161 
Homocysteinuria is a genetic disorder of protein metabolism, leading to build up of 2162 
homocysteine. Clinically, this can lead to cardiovascular, 2163 
cerebrovascular, thromboembolic and osteoporotic disease. Treatment is usually with B6, 2164 
folate and B12 vitamin supplementation and dietary protein restriction[5].    2165 
  2166 
There is association of elevated levels of homocysteine with risk of contrast-associated 2167 
AKI[6]. That risk rises with homocysteine level making the knowledge of recent 2168 
homocysteine blood levels important.  2169 
  2170 
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Patients with homocystinuria will normally be under the care of a regional specialist and 2171 
receive regular monitoring of blood levels (e.g. every 6 months where <15mmol/L is normal, 2172 
15mmol/L - 30mmol/L is mildly elevated, 30mmol/L - 100mmol/L is moderately elevated, and 2173 
>100mmol/L is severely elevated).  2174 
  2175 
9.6 Interleukin-2 therapy   2176 
  2177 
9.6.1     Interleukin-2 (IL-2) therapy is not a contra-indication to IBCM administration.  2178 
  2179 
9.6.2  Current or recent IL-2 therapy within the last 6 months: a period of 30 – 60 2180 

minutes observation in the Radiology department with a cannula in situ 2181 
is advised. Counsel for possible mild increased risk of 2182 
delayed hypersensitivity reaction.  2183 

  2184 
Interleukin-2 therapy is linked to a slightly higher incidence of delayed severe 2185 
hypersensitivity reactions to IBCM[7] and patients should be cautioned about that small risk. 2186 
No specific precautions are required. Modern GBCAs do not carry increased risk.  2187 
  2188 
9.7 Multiple Myeloma  2189 
  2190 
9.7.1  If the patient is adequately hydrated, eGFR >45mL/min/1.73m2, and not 2191 

hypercalcaemic, no precautions before the administration of IBCM are 2192 
necessary.  2193 

  2194 
9.7.2  Hypercalcaemia and/ or dehydration should be corrected before the 2195 

administration of IBCM.  2196 
  2197 
9.7.3  If eGFR <45mL/min/1.73m2, pre-hydration (oral water or IV 0.9% sodium 2198 

chloride) should be considered.  2199 
  2200 
9.7.4  There is no need to check paraprotein levels or proteinuria before 2201 

administration of IBCM.  2202 
  2203 
9.7.5  GBCAs used for MRI have not been associated with adverse events and 2204 

thought safe to use in patients with myeloma.  2205 
  2206 
Hypercalcaemia can accelerate acute kidney injury in monoclonal gammopathy and/or 2207 
Multiple Myeloma patients exacerbated by the administration of IBCM[8].  2208 
  2209 
9.8 Myasthenia gravis   2210 
  2211 
9.8.1  If indicated and no alternative modality is feasible (e.g. MRI with GBCA), 2212 

IBCM may be administered in patients with myasthenia gravis in a hospital 2213 
environment where resuscitation facilities and critical care 2214 
is immediately available.   2215 

  2216 
Patients should be counselled that there is a low risk (~5%) of worsening 2217 
of their symptoms (including breathing difficulties) within the following 24 hours and should 2218 
be discharged with a responsible adult[9]. 2219 
  2220 
9.8.2   Consider observing the patient in the Radiology department for at least one 2221 

hour following scan completion.   2222 
  2223 
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The risk of worsening of symptoms relating to myasthenia gravis following IBCM 2224 
administration is low, and in delayed cases this is usually attributable to an acute 2225 
deterioration in the patient’s health state[10].    2226 
  2227 
Rare cases have been reported of acute respiratory arrest, requiring intubation, 1-2 hours 2228 
following ICM administration.    2229 
  2230 
Please refer to MGFA classification for more information regarding clinical features of 2231 
myasthenia gravis.    2232 
  2233 
Modern GBCAs are safe for use in patients with myasthenia gravis.   2234 
       2235 
9.9 Phaeochromocytoma   2236 
  2237 
9.9.1  IBCM are safe when administered intravenously in patients with 2238 

phaeochromocytoma and do not precipitate hypertensive crisis regardless of 2239 
whether the patient is on treatment [11]. Therefore, there is no need to avoid 2240 
the use of IBCM for CT in these patients. 2241 

  2242 
9.9.2   Direct IBCM injection via catheter into adrenal or renal arteries or veins may 2243 

precipitate a hypertensive crisis and should therefore be avoided in patients 2244 
with known phaeochromocytoma, unless the patient is appropriately 2245 
treated with alpha +/- beta blockers[12].  2246 

  2247 
Phaeochromocytoma can secrete catecholamines and may lead to hypertensive crisis which 2248 
can be life threatening.   2249 
 2250 
No specific precautions are required prior to intravenous administration of IBCM in patients 2251 
with suspected phaeochromocytoma. Modern GBCAs are safe to use in patients 2252 
with phaeochromocytoma.  2253 
 2254 
9.10 Renal-angiotensin system inhibitors (RASi) 2255 
  2256 
9.10.1  In outpatients with stable eGFR >30mL/min/1.73 m2, there is no need to stop 2257 

ACE inhibitors or angiotensin 2 receptor blockers prior to intravascular IBCM 2258 
administration.   2259 

  2260 
9.10.2  In those considered at high risk of deterioration in renal function (in-patients, 2261 

eGFR <30mL/min/1.73 m2, Acute Kidney Injury, need for large contrast 2262 
volumes), discuss with the clinical team responsible for prescribing 2263 
the RASi medication. Do not cease the RASi without a discussion, which must 2264 
include a clear plan for restarting any paused RASi.  2265 

  2266 
9.10.3  GBCAs used for MRI are thought safe to use in patients on RASi therapy.  2267 
  2268 
RASi administration is not thought to increase the risk of contrast associated AKI in stable 2269 
CKD stage 3 and 4 patients[14]. The decision regarding withholding RASi prior to 2270 
intravascular ICM administration should not be undertaken by the Radiology team 2271 
independently, as there are risks to stopping (and not stopping) these medications including 2272 
precipitating heart failure, rebound hypertension and acute kidney injury[15]. No precautions 2273 
are required for GBCAs.     2274 
  2275 
9.11 Sickle cell disease   2276 
  2277 
 2278 

https://myasthenia.org/wp-content/uploads/Portals/0/MGFA%20Classification.pdf
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9.11.1  If indicated, and no other modality or non-contrast imaging is feasible, low or 2279 
iso-osmolar IBCM can be administered.  2280 

  2281 
9.11.2 Patients should be counselled about the potential small risk of increased pain 2282 

or crises relating to sickling of red blood cells following IBCM administration.   2283 
  2284 
9.11.3 Consider input from the Haematology team before the scan takes place (OP 2285 

referral or on-call, depending on urgency).  2286 
  2287 
9.11.4 Consider observation in the Radiology department for an hour following scan 2288 

completion.    2289 
  2290 
9.11.5 GBCAs used for MRI have not been associated with precipitation of sickle cell 2291 

crisis and thought safe to use in sickle cell patients. 2292 
  2293 
High osmolar IBCM are linked to higher risk of vaso-occlusive sickle cell crises due to 2294 
increased sickling of erythrocytes. This is not frequently observed with low osmolar agents, 2295 
with a risk profile of adverse events, including contrast nephropathy, similar to that of the 2296 
general population[9]. Gadolinium based contrast agents do not carry increased risk of sickle 2297 
cell crises. 2298 
    2299 
9.12 Severe liver impairment  2300 
  2301 
9.12.1  There is no evidence of contra-indication to IBCM (or modern GBCA use) in 2302 

patients with severe liver impairment or who are undergoing transplant 2303 
assessment[18,19].   2304 

  2305 
Liver specific GBCAs (e.g. gadoxetate (Primovist) and gadobenate (MultiHance)) can still be 2306 
used provided the lowest effective dose is used and dosing intervals as per 2307 
SPC are respected[20].    2308 
 2309 
 9.13 Thyroid disease   2310 
  2311 
Euthyroid 2312 
  2313 
9.13.1 Routine ascertainment of thyroid function prior to and monitoring of function 2314 

post IBCM administration is not recommended.[21]  2315 
  2316 
Hyperthyroid:  2317 
  2318 
9.13.2 Use of iodine based contrast media in untreated hyperthyroidism, is not 2319 

recommended and alternative modalities should be used until the patient is 2320 
investigated and treated.   2321 

  2322 
If the scan is urgent and IBCM obligated, liaison with an Endocrinologist is advised. If there 2323 
is no one immediately available to advise, and the Consultant Radiologist and Consultant 2324 
Clinical referrer deem the contrast enhanced scan necessary, contrast can be given. The 2325 
patient should be referred to Endocrinology by the clinician that requested the examination 2326 
(on an outpatient basis) and that should be reflected in the radiology report.  2327 
  2328 
9.13.3  In subclinical or treated hyperthyroidism, IBCM are not contra-indicated, but it 2329 

is recommended that thyroid function tests are monitored more frequently (e.g. 2330 
in General Practice). 2331 

  2332 
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   Specialist Endocrinology input may be required in cases where repeated IBCM enhanced 2333 
examinations are likely over months or years (e.g. cancer follow-up imaging). 2334 

  2335 
9.13.4  The use of prophylactic agents (propylthiouracil or carbimazole/methimazole) 2336 

to prevent thyrotoxicosis after the administration of IBCM is not advised.[1]  2337 
  2338 
Hypothyroid 2339 
  2340 
9.13.5 Untreated and subclinical hypothyroidism are not contra-indications to IBCM, 2341 

however, post-administration thyroid function testing may be considered.   2342 
  2343 
9.13.6  No monitoring is advised in treated hypothyroidism (e.g. those taking 2344 

Levothyroxine).  2345 
  2346 
Radioisotope imaging and treatment 2347 
  2348 
9.13.7 Avoid IBCM in Patients who will be having radioisotope imaging of the thyroid 2349 

or radioactive iodine treatment (including for thyroid cancer). Consider another 2350 
imaging modality (e.g. MRI).  2351 

   2352 
Most cases of IBCM-induced hyperthyroidism may not need treatment, unless there is 2353 
chronic autoimmune thyroiditis, pregnancy or planning for pregnancy, or in young, 2354 
symptomatic patients.  2355 
 2356 
IBCM can prevent radioisotope thyroid uptake for up to 8 weeks. MRI is the preferred 2357 
staging modality in thyroid cancer patients.  2358 
 2359 
No precautions are required before administration of modern gadolinium-based 2360 
contrast agents (GBCAs) in patients with thyroid disease. 2361 
  2362 
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  2446 
10. Gadolinium-based contrast agents (GBCAs) – specific considerations 2447 
 2448 
Please note: This is UK guidance and applies for GBCA used in the UK 2449 
 2450 
There are six GBCAs currently authorised for intravenous use in the UK:   2451 

General intravascular use Macrocyclic GBCAs: 2452 

 Gadoteric acid (Dotarem®,Clariscan®)  2453 

 Gadoteridol (ProHance®)  2454 

 Gadobutrol (Gadobutrol®) 2455 

 Gadopiclenol (Elucirem®, VueWay®) 2456 

 2457 

GBCAs authorised specifically for liver imaging if required: 2458 

 Gadobenate dimeglumine (MultiHance®) 2459 

 Gadoxetate disodium (Primovist®) 2460 

 2461 
10.1 Screening for kidney disease is no longer thought justifiable or cost-effective 2462 

in adult patients scheduled for GBCA enhanced MRI with the modern available 2463 
agents in approved doses and hence routine eGFR testing is no longer 2464 
recommended. 2465 

 2466 
Risks of Contrast-Associated Acute Kidney Injury (CA- AKI)  2467 
Although GBCAs are experimentally nephrotoxic when used in equimolar doses to iodine-2468 
based contrast media (IBCM) they are used in much lower doses than ICM and there is no 2469 
known clinically significant risk of CA-AKI following their administration in clinically 2470 
recommended doses. 2471 
 2472 
Nephrogenic Systemic Fibrosis (NSF) 2473 
NSF was an extremely rare, but debilitating, painful and, in a small percentage of cases, 2474 
potentially fatal disease first identified in 1997.  The cause of NSF remains not fully 2475 
understood but the consensus is that it was associated with the administration of linear 2476 
chelate GBCAs in severely renally impaired patients (end-stage-kidney disease or on 2477 
dialysis), especially with high dose and/or repeated examinations. Those linear chelate 2478 
GBCAs that were associated with development of NSF have not been available for 2479 
intravascular use in Europe since 2018.  The only linear chelate GBCAs available in Europe 2480 
now are those specifically suited to liver imaging (gadobenate and gadoxetate) for which 2481 
these compounds remain licensed, furthermore these particular GBCAs have not been 2482 
associated with NSF. In the modern era in Europe only macrocyclic chelate GBCAs are 2483 
licensed for general intravascular use and NSF has not been observed to occur in relation to 2484 
unconfounded administration of these agents, regardless of renal functional status. Hence 2485 
the need for any specific precautions prior to the use of authorised modern GBCAs in 2486 
approved doses has been called into question. 2487 
 2488 
 2489 
10.2 GBCA enhanced examinations may be performed without any specific patient 2490 

informed consent. 2491 
 2492 

Renal function and consent  2493 
The need for knowledge of a patient’s renal functional status when considering GBCA use 2494 
has historically related to risk stratification in regard to the prevention of NSF rather than CA-2495 
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AKI. Given the lack of evidence that the use of macrocyclic GBCAs is associated with 2496 
development of NSF then screening for renal disease is no longer thought justifiable or cost-2497 
effective and hence no longer recommended. Furthermore, GBCA enhanced examinations 2498 
may be performed without any specific patient informed consent. 2499 

 2500 
 2501 

10.3 When patients are scheduled for GBCA enhanced MRI and an iodine-based 2502 
contrast examination (e.g. CT or invasive angiography) on the same day then 2503 
the MRI should be performed first (with the exception of renal imaging with CT 2504 
urography). Consider a waiting time of 2 hours between the examinations in 2505 
the elective setting.    2506 

 2507 
Combining examinations with IV administered contrast media (MRI and CT or invasive 2508 
angiography) 2509 
The short-lived effect of GBCA enhancement (in terms of x-ray attenuation) and the low 2510 
doses used for MRI mean that there will be little if any impact on subsequent x-ray based 2511 
examinations (e.g. CT) aside from enhancement of the renal collecting systems, ureters, and 2512 
bladder. Conversely, there is evidence that the effects of iodine-based contrast media are 2513 
longer-lived and more disturbing on subsequent contrast-enhanced MRI with a shortening 2514 
effect on T1 and T2 times, with an increase in T1 signal and a decrease in T2 signal. 2515 
Therefore, contrast enhanced MRI with a gadolinium-based agent should be performed 2516 
before contrast enhanced CT (or invasive angiography) with an iodine-based contrast 2517 
medium when both are to be performed at the same attendance due to the potentially 2518 
confounding effects of IBCM on MRI studies, except in the case where CT urography is 2519 
required when CT is best performed before MRI. To minimise the interference of gadolinium 2520 
on x-ray based examinations and the disturbing effects of IBCM on MRI a waiting time of 2 2521 
hours between examinations is suggested unless in an emergency situation when shorter 2522 
waiting times are employed relative to the clinical urgency. In these circumstances, there 2523 
should be direct discussion between the referring clinician and the radiologist. 2524 
 2525 
10.4 Following a single dose of GBCA a further dose within 30 minutes of the first 2526 

injection may usually be performed when indicated.  2527 
 2528 
Multiple GBCA Injections  2529 
On rare occasions patients may require more than the anticipated GBCA dose on attending 2530 
for MRI in order to ensure a diagnostic examination. For example, there may have been a 2531 
contrast extravasation, issues with timing for cardiovascular studies, patient movement, 2532 
clinical deterioration or technical failure. Firstly, check the summary of product 2533 
characteristics (SPC) for the GBCA in question. With the use of modern agents a second 2534 
dose within 30 minutes of the first injection may usually be performed. Out with this, any 2535 
additional dosing at that attendance would be at the discretion of the supervising imaging 2536 
clinician and dependent upon indication and patient factors.  2537 

 2538 
 2539 

10.5 When there is a very strong indication for enhanced MRI during pregnancy, the 2540 
smallest possible dose of GBCA consistent with a diagnostic scan should be 2541 
used. Following administration of GBCA to the mother during pregnancy, no 2542 
specific neonatal tests are necessary. 2543 
 2544 
 2545 

Administration during Pregnancy  2546 
Exposure to MRI during the first trimester of pregnancy compared with non-exposure to MRI 2547 
is not associated with increased risk of harm to the foetus or in early childhood. In the largest 2548 
study available exposure to gadolinium-enhanced MRI at any gestation was not associated 2549 
with a greater risk of congenital anomalies.  However, in this study contrast enhanced MRI 2550 
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using GBCAs at any time during pregnancy was associated with an increased risk of a broad 2551 
set of rheumatological, inflammatory, or infiltrative skin conditions in infancy, and for stillbirth 2552 
or neonatal death (adjusted HR of 1.36 for any rheumatological, Inflammatory or infiltrative 2553 
skin condition up to age 4 years, and an adjusted RR of 3.70 for still birth or neonatal death).  2554 
However, this was with very few events in the gadolinium MRI exposed group. Although 2555 
propensity score matching was used to reduce confounding by indication bias there was still 2556 
potential bias since the pregnant patients undergoing contrast-enhanced MRI will have had 2557 
the scans for perhaps more significant maternal medical conditions, leading to an increased 2558 
chance of confounding by indication compared to non-contrast-enhanced MRI. Along with 2559 
other potential causes of statistical error the authors cautioned that the findings should be 2560 
considered exploratory. Hence, when there is a very strong indication for enhanced MRI 2561 
during pregnancy, the smallest possible dose of GBCA consistent with a diagnostic scan 2562 
should be used and no specific neonatal tests are necessary. 2563 
 2564 
10.6 For a breastfeeding patient no special precaution or cessation of breastfeeding 2565 

is required. 2566 
 2567 

Administration during Breast Feeding  2568 
Only a very small percentage of the injected dose of GBCA enters the breast milk and 2569 
virtually none is absorbed across the normal gut. No special precaution or cessation of 2570 
breastfeeding is required. 2571 
 2572 
10.7 Although there are no documented harms in regard to the phenomena of 2573 

gadolinium retention or anthropogenic environmental gadolinium, GBCA 2574 
enhanced MRI should always be performed with the lowest dose for the patient 2575 
consistent with a diagnostic scan. 2576 

 2577 
Gadolinium Retention  2578 
Trace amounts of gadolinium can be shown as being retained in the body (bone, liver, skin 2579 
and brain) following contrast-enhanced MRI. This occurs independent of renal function and 2580 
may occur after any agent. However, greater amounts are retained after non-ionic linear 2581 
chelate GBCAs (no longer available in Europe). It is not known whether the detected 2582 
gadolinium remains chelated. Bone and liver retention do not produce clinical symptoms, 2583 
and no relevant neurological symptoms have yet been confirmed. Nevertheless, using the 2584 
precautionary principle: the lowest dose of GBCA that will result in a diagnostic scan should 2585 
always be used. 2586 

 2587 
Anthropogenic Gadolinium  2588 
Highly stable GBCAs are difficult to remove in wastewater treatment plants and hence trace 2589 
amounts of gadolinium can be shown in the environment, in groundwater and municipal tap 2590 
water - especially in metropolitan areas in countries with highly developed health care 2591 
systems. There are no related health risks known, but the potential long-term effects of 2592 
population exposure to low doses have not been studied. 2593 
 2594 
10.8 No specific precautions required in patients in the peri-operative liver 2595 

transplant period with use of the modern available GBCA in approved doses.  2596 
 2597 
No evidence to support any extra specific precautions when administering GBCA to patients 2598 
in the peri-operative liver transplant period with use of the modern available GBCA in 2599 
approved doses. As with all patients use the single lowest gadolinium dose possible 2600 
consistent with a diagnostic scan. 2601 
 2602 
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11. Pregnancy and breastfeeding special considerations 2684 
 2685 
Pregnancy 2686 
 2687 
11.1 The use of intravascular IBCM and GBCA in pregnancy is not contraindicated if 2688 

absolutely indicated for the benefit of maternal and/or foetal health. If used the 2689 
lowest effective contrast dose should be given. 2690 
 2691 

11.2  Be aware that iodine based contrast media crosses the blood–placental barrier 2692 
 but no evidence to suggest that IBCM administered at any time in pregnancy 2693 
 causes significant harm to the foetus. 2694 

11.3  Be aware gadolinium based contrast agent used in MR imaging crosses the 2695 
blood-placental barrier. No evidence of harm to the foetus has been shown but 2696 
due to the lower level of evidence in comparison to IBCM they are best 2697 
avoided, particularly in the first trimester (1). (see gadolinium section) 2698 

 2699 
11.4  In all cases firstly consider use of non-contrast imaging or alternative imaging 2700 

modality when feasible. 2701 
 2702 

There is a potential risk of neonatal hypothyroidism following intravascular IBCM 2703 
administration due to the iodine content and therefore heel prick testing during the first week 2704 
of life should take place (this is routine in the UK). 2705 
 2706 
 2707 
Breastfeeding 2708 
 2709 
11.5 Breastfeeding can continue after intravascular IBCM and GBCA administration 2710 
 with no change in breastfeeding routine required (2). 2711 

 2712 
A very small percentage of the injected dose for both IBCM and GBCA enters the breast milk 2713 
but virtually none is absorbed across the gut of the infant with no evidence of risk to the 2714 
breast fed child (2).  2715 
 2716 
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 2724 
12. Paediatric considerations 2725 
 2726 
Gadolinium based Contrast Agents (GBCA): 2727 
 2728 
12.1 Benefit of use must outweigh the risks: 2729 

a. In surveillance imaging the use of contrast should consider the baseline 2730 
appearances of the disease. 2731 

b. Always consider the diagnostic value of post gadolinium imaging. 2732 
 2733 

12.2 In cases of known impaired renal function or acute kidney injury consider non-2734 
contrast imaging/alternative imaging modalities and/or consult a Paediatric 2735 
Nephrologist. 2736 
 2737 

12.3 Where gadolinium is required for diagnosis: use macrocyclic GBCA authorised 2738 
for general intravascular use or GBCA authorised specifically for liver imaging 2739 
[1]. 2740 
 2741 

12.4 Newer macrocyclic gadolinium contrast agents are becoming available that 2742 
allow the same enhancement effect at lower doses of Gadolinium and, where 2743 
licensed, should be considered for a paediatric population. 2744 
 2745 

12.5 Use weight based doses (Appendix 3). 2746 
 2747 

12.6 Avoid double doses of GBCA. 2748 
 2749 
Iodine Based Contrast Media (IBCM): 2750 
 2751 
12.7 Use Non ionic, low osmolar IBCM. 2752 

 2753 
12.8 Use weight based doses (Appendix 3). 2754 

 2755 
12.9 Warm contrast as per product SPC to reduce viscosity and allow injection of 2756 

contrast through narrow bore cannulas [2]. 2757 
 2758 

12.10 Where clinically appropriate, dilute contrast with normal saline to reduce 2759 
viscosity when performing vascular procedures with contrast. 2760 
 2761 

12.11 Manual injection is preferable over pump injection, particularly when injecting 2762 
through a small bore cannula [2].  2763 
 2764 

12.12 Use appropriate rates of injection and adjust the timing of the scan to reflect 2765 
low flow rates (Appendix 4) [2]. 2766 
 2767 

12.13 Central line can be used via hand injection of contrast by authorised personnel 2768 
only. 2769 
 2770 

12.14 Consider the risk of Contrast Associated Acute Kidney Injury (CA-AKI) 2771 
particularly in patients with: 2772 

a. Renal insufficiency or chronic renal disease 2773 
b. Current AKI 2774 
c. Patients receiving multiple doses of IBCM over a short period of time 2775 
d. Inadequate hydration 2776 

 2777 
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12.15 Children should be advised to drink sufficiently during the day prior to the 2778 
imaging study and on the day of the imaging study even without known renal 2779 
impairment. 2780 
 2781 

12.16 In cases of known impaired renal function or acute kidney injury consider non-2782 
contrast imaging/alternative imaging modalities and/or consult a Paediatric 2783 
Nephrologist. 2784 

 2785 
 2786 
Special considerations: neonates, preterm infants, small children 2787 
 2788 
12.17 Neonates and premature infants have immature renal function, reducing 2789 

clearance of both iodine and gadolinium based contrast media; dose 2790 
adjustments and increased caution are essential. 2791 
 2792 

12.18 Unless urgent, delay contrast-enhanced studies until renal maturity improves. 2793 
 2794 

12.19 Use manual injection rather than power injector in very small infants to avoid 2795 
excessive flow pressure or vascular injury. 2796 
 2797 

12.20 Monitor more intensively post contrast media administration: vital signs, renal 2798 
function, volume/hydration status. 2799 
 2800 

12.21 In neonates, the threshold for the use of intravascular contrast media should 2801 
be higher than in older patients and alternative/non-contrast imaging 2802 
modalities (e.g. ultrasound, MRI without contrast) should always be 2803 
considered. 2804 
 2805 

12.22 For management of hypersensitivity reaction please see the section on adverse 2806 
reaction.  2807 

 2808 
 2809 
 2810 
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 2833 
13. Environmental considerations and sustainability  2834 
 2835 

13.1 Services should consider the carbon footprint of their contrast media supply 2836 
and disposal chain as part of the procurement/tender process to encourage 2837 
carbon neutral strategies 2838 

a. While this will not be the prime driver for selection of a contrast media 2839 
supplier it should feature as part of the tender to signal to suppliers that 2840 
services are interested in those with low carbon footprints 2841 

 2842 
13.2 Services should appoint a sustainability champion/lead to focus on improving 2843 

the sustainability of contrast media delivery 2844 
 2845 

13.3 Services should involve all relevant staff in adopting a greener approach to 2846 
contrast media administration 2847 
 2848 

13.4 Services should review the use of single use items and identify where more 2849 
sustainable alternatives could be used e.g. single use tourniquets, plastic 2850 
glove use 2851 
 2852 

13.5 Services should plan for and deliver contrast media using multi dose, large 2853 
volume supplies and equipment where possible 2854 

a. See SPS guidance (https://www.sps.nhs.uk/articles/administration-2855 
of-contrast-agents-under-a-pgd-by-multiple-hcps/) for managing 2856 
multi dose machines 2857 

 2858 
13.6 Services should identify and develop local recycling opportunities for 2859 

containers and equipment used in contrast media administration 2860 
 2861 

13.7 Services should identify a route to recycle unused contrast media  2862 
 2863 

13.8 Services and networks should harmonise and optimise examination/imaging 2864 
protocols to ensure that contrast is only used when absolutely necessary.  2865 
 2866 

13.9 Services should ensure that contrast agent protocols apply best 2867 
practice/weight based dosing  2868 

 2869 
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Appendix 1: Legal mechanisms for contrast media prescribing and administration by 2887 
profession  2888 
 2889 
 2890 
Profession 
 
 

Can 
prescribe 
contrast 
media 
independentl
y 

Can prescribe  
contrast 
media as a 
supplementar
y prescriber 
with a clinical 
management 
plan 

Can 
administe
r contrast 
media 
under a 
Patient 
Group 
Direction.  

Can 
administer 
contrast 
media 
using a 
Prescriptio
n or Patient 
Specific 
Direction. 

Can 
administer 
contrast 
media 
under 
Exemption 
in 
Regulation 
240 of the 
Human 
Medicines 
Regulations
1 

Doctor On 
registration2 

No No Yes2 N/A 

Diagnostic 
radiographe
r 

No Yes,  
With post-
registration 
qualification 
and HCPC 
annotation, 
and within their 
scope of 
practice2 

Yes Yes Yes 

Therapeutic 
radiographe
r 

Yes 
With post-
registration 
qualification 
and HCPC 
annotation, 

and within 
their scope of 
practice2 

Yes 
With post-
registration 
qualification 
and HCPC 
annotation, 
and within their 
scope of 
practice2 

Yes Yes Yes 

Registered 
nurse 

Yes 
With post-
registration 
qualification 
and NMC 
annotation, 

and within 
their scope of 
practice2 

Yes 
With post-
registration 
qualification 
and NMC 
annotation, 
and within their 
scope of 
practice2 

Yes Yes No 
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Non-
registered 
staff 

No No No Yes Yes 
When 
entitled as 
IR(ME)R 
operators 
and 
authorised  
for the NM 
procedure 

 2891 
1if entitled as an operator in the Nuclear Medicine Employers' Procedures and working on 2892 
the authorisation of an ARSAC licence holder to a written protocol 2893 
2 May prescribe and administer directly when fully registered. Provisionally registered doctors 2894 
(F1) require supervision when prescribing 2895 
 2896 
 2897 
Explanation 2898 
Doctors, on full registration, have broad authority to prescribe, supply, and administer all 2899 
Prescription Only Medicines  2900 
They can  2901 
• Prescribe and administer contrast agents directly.  2902 
• Create Patient-Specific Directions/prescriptions (PSDs) for others to follow,  2903 
• Clinically sign PGDs  2904 
• Administer medicines to save a life in an emergency.  2905 

• Foundation year 1 doctors require supervision in prescribing 2906 
 2907 
Radiographers and registered nurses, can complete further training to 2908 
• administer intravenous contrast media  2909 
o follow a Patient-Specific Direction (PSD) written by a prescriber 2910 
o use a Patient Group Direction (PGD) when trained and authorised to do so.  2911 
• Write a  Patient Specific Direction (PSD) or prescription if annotated as a 2912 
supplementary prescriber working under a clinical management plan  2913 
where this falls within their Scope of Practice 2914 
• administer certain medicines to save a life in an emergency (Reference to Schedule 2915 
19: https://www.legislation.gov.uk/uksi/2012/1916/schedule/19) 2916 
 2917 
 2918 
Therapeutic radiographers and registered nurses can also 2919 
o write a Patient Specific Direction (PSD) or prescription if annotated as an 2920 
independent prescriber and this is within their scope of practice 2921 
 2922 
Staff not on a statutory register, such as sonographers not otherwise statutorily registered, 2923 
nuclear medicine technologists, supportive and assistive staff, can be trained and authorised 2924 
to 2925 
• administer contrast media using a PSD  2926 
• administer contrast media under a legal exemption for Nuclear Medicine 2927 
examinations  2928 
• administer certain medicines to save a life in an emergency.  2929 

https://www.legislation.gov.uk/uksi/2012/1916/schedule/19
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Appendix 2: Expanded explanation of legal mechanisms  2930 
 2931 
Patient Group Direction 2932 

A PGD allows authorised staff to administer contrast agents to patients without 2933 
individual prescriptions, provided the conditions outlined in the Patient Group 2934 
Direction (PGD) are met. They are not a form of prescribing.  2935 
 2936 
In 2017, NHSE commissioned The Specialist Pharmacy Service to develop template 2937 
PGDs for contrast agents to support radiology service delivery and remove 2938 
unwarranted variation. Services must verify that PGDs are appropriate, legal, and 2939 
that relevant governance arrangements are in place before development. The 2940 
relevant organisation must authorise the PGDs.  2941 
 2942 

- The lead doctor and pharmacist (who are the signatories) 2943 
▪ should be senior professionals who consider the clinical service in 2944 

which the PGD will be used 2945 
▪ During PGD development, provide clinical advice and support, 2946 

guiding the feasibility of options for clinical care and adherence to 2947 
clinical guidelines. 2948 

▪ Share joint responsibility and accountability for the accuracy of 2949 
both clinical and pharmaceutical content of the PGD which should 2950 
be clear and specific. 2951 

▪ ensure the PGD is safe and appropriate for a predefined group of 2952 
individuals within agreed-upon parameters. 2953 

▪ are also responsible for ongoing clinical advice and support once 2954 
the PGD is in practice, following audits and during PGD reviews. 2955 

▪ Should involve a representative from the professional group using 2956 
the PGD during development and when signing. 2957 

 2958 
The authorised radiographer or registered nurse: 2959 

• Is responsible for  2960 
o assessing the patient and ensuring they fully meet the inclusion 2961 

criteria to have contrast media 2962 
▪ Deviations from the PGD are permitted. 2963 

o Referring patients as per PGD's referral advice if criteria are not met 2964 
(usually to a radiologist). 2965 

• can only administer the specified medicine, formulation, and quantity in the 2966 
PGD, (can be linked to imaging protocols.) 2967 

• cannot use clinical judgment to administer medicines outside the criteria. 2968 
• cannot delegate any aspect of the administration  2969 

▪ The entire episode of care, including patient assessment, 2970 
preparation of the contrast media, and administration, must be 2971 
undertaken by one radiographer or one registered nurse 2972 
operating under the PGD. 2973 

• When using a PGD for Multi-dose devices  2974 
o set up must be by a radiographer authorised to use the PGD 2975 
o is responsible for assessing the patient and administering the contrast 2976 

media as per the relevant PGD. 2977 
o During setup, must document according to local guidance: 2978 

▪   Details of the contrast/sodium chloride loaded. 2979 
▪   Date and time of loading. 2980 
▪   Batch numbers and expiry dates. 2981 
▪   Confirmation that infection prevention and control (IPC) 2982 

procedures have been followed. 2983 

https://www.sps.nhs.uk/articles/delegation-of-roles-under-a-pgd/#:~:text=under%20the%20PGD.-,Administration%20of%20injectable%20medicines,required%20to%20authorise%20the%20administration.
https://www.sps.nhs.uk/articles/administration-of-contrast-agents-under-a-pgd-by-multiple-hcps/
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o Ensure that no other personnel, such as radiography assistants, assist 2984 
in setting up the multi-injector device  2985 

o must check all related records if they take over the administration 2986 
during an imaging session 2987 

▪   The correct contrast/sodium chloride has been loaded. 2988 
▪    It is within the permitted timeframe for use. 2989 
▪    IPC procedures have been followed. 2990 
▪     Appropriate patient consent has been obtained. 2991 
▪     Records are completed. 2992 

o check all processes are verified, before they administer the 2993 
contrast/sodium chloride under the relevant PGD. 2994 

 2995 
It is good practice to involve local drug and therapeutics committees, area prescribing 2996 
committees, and similar advisory bodies in PGD development. Cross-organisational 2997 
service delivery requires careful consideration of all aspects of the medicines chain, 2998 
with particular attention paid to staff competence and training, authorisation, and 2999 
continuing professional development (CPD). NHS-commissioned PGD templates for 3000 
contrast media developed by the Specialist Pharmacy Service and endorsed by the 3001 
RCR and SoR are available.   3002 
 3003 

• PGDs should be put together by a multi-disciplinary group including a 3004 
doctor, a pharmacist and a representative of any professional group 3005 
expected to supply the medicines under the PGD.  3006 

• Organisations should ensure that they  understand PGD requirements 3007 
for their sector and location e.g. independent sector providers 3008 
delivering NHS services or devolved countries 3009 

• PGDs developed for use in complex commissioning scenarios should 3010 
be supported by robust governance processes and memoranda of 3011 
understanding 3012 

 3013 
 3014 
References 3015 
Authorising and preparing to use a PGD 3016 
Authorising Independent Healthcare Provider (IHP) PGDs 3017 
Patient group directions: who can use them 3018 
Competency framework for health professionals using patient group directions: 3019 
Implementing the NICE guideline on patient group directions (MPG2) 3020 
https://www.nice.org.uk/guidance/mpg2   3021 
Understanding roles and responsibilities of PGD signatories 3022 
SPS radiology template PGDs 3023 
PGD use in services provided by multiple organisations 3024 

 3025 
Administration of contrast agents under a PGD by multiple HCPs 3026 

 3027 
 3028 

Prescription/Patient Specific Direction (PSD) 3029 
While not defined in legislation, a PSD is a written instruction signed by a prescriber for 3030 
medicines to be supplied and/or administered to a named person. The prescriber must have 3031 
individually assessed the person. Legislation states that all POM medications, such as 3032 
intravenous contrast media, must have a written direction for administration. 3033 
A PSD is required for contrast media  3034 

o where a patient doesn’t meet the criteria for administration using a PGD,  3035 
o there is no PGD in place 3036 

https://www.sps.nhs.uk/articles/authorising-and-preparing-to-use-a-pgd/
https://www.sps.nhs.uk/articles/authorising-independent-healthcare-provider-ihp-pgds/#:~:text=Governance%20processes-,Legal%20authorisation%20of%20PGD,UK%20Health%20Security%20Agency%20(UKHSA)
https://www.gov.uk/government/publications/patient-group-directions-pgds/patient-group-directions-who-can-use-them#:~:text=PGDs%20should%20be%20put%20together,committees%20and%20similar%20advisory%20bodies.
https://www.google.com/search?q=NICE+guidance+for+PGD+development&rlz=1C2YTUH_en-GBGB1039GB1040&sca_esv=a5f19cfa0813df82&sxsrf=AE3TifPwhQJ1zgrInN4p2A6_5_1_TiT-tQ%3A1749482877892&source=hp&ei=ff1GaK3HNNuuhbIPxZeUoQw&iflsig=AOw8s4IAAAAAaEcLjQx34RIgqng0fPUIpUnG_i2zAzG1&ved=0ahUKEwjt-ebL0-SNAxVbV0EAHcULJcQQ4dUDCBk&uact=5&oq=NICE+guidance+for+PGD+development&gs_lp=&sclient=gws-wiz
https://www.google.com/search?q=NICE+guidance+for+PGD+development&rlz=1C2YTUH_en-GBGB1039GB1040&sca_esv=a5f19cfa0813df82&sxsrf=AE3TifPwhQJ1zgrInN4p2A6_5_1_TiT-tQ%3A1749482877892&source=hp&ei=ff1GaK3HNNuuhbIPxZeUoQw&iflsig=AOw8s4IAAAAAaEcLjQx34RIgqng0fPUIpUnG_i2zAzG1&ved=0ahUKEwjt-ebL0-SNAxVbV0EAHcULJcQQ4dUDCBk&uact=5&oq=NICE+guidance+for+PGD+development&gs_lp=&sclient=gws-wiz
https://www.nice.org.uk/guidance/mpg2
https://www.sps.nhs.uk/articles/understanding-roles-and-responsibilities-of-pgd-signatories/#:~:text=You%20have%20responsibility%20for%20ensuring,not%20practice%20under%20the%20PGD.
https://www.sps.nhs.uk/category/specialty/radiology/
https://www.sps.nhs.uk/articles/pgd-use-in-services-provided-by-multiple-organisations/
https://www.sps.nhs.uk/articles/administration-of-contrast-agents-under-a-pgd-by-multiple-hcps/
https://www.sps.nhs.uk/articles/patient-specific-directions-psd/
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o where the healthcare professional administering the contrast media  is not authorised 3037 
to use the PGD. 3038 

 3039 
Legal Exemptions 3040 
Exemptions are exceptions to the general rules on selling, supplying and/or administering 3041 
medicines for some groups of healthcare professionals. Schedule 19 for emergency 3042 
medicines is one such exemption, as is the provision in Regulation 240 of the Human 3043 
Medicines Regulations 2012 [18] for IR(ME)R operators to administer prescription-only 3044 
medicines (POM) required as part of nuclear medicine procedures. 3045 
 3046 
Rights reserved for Emergencies 3047 
The law permits certain medications to be administered by injection in an emergency. This 3048 
exemption applies to anyone, regardless of their profession or registration status. A list of 3049 
medicines subject to this exemption can be found in Schedule 19 of the Human Medicines 3050 
Regulation 2012 and includes adrenaline 1:1000 up to 1mg for intramuscular use in 3051 
anaphylaxis. 3052 
 3053 
 3054 
References 3055 
Professional guidance on the safe and secure handling of medicines 3056 
Professional Guidance on the Administration of Medicines in Healthcare Settings 3057 
Notes for guidance on the clinical administration of radiopharmaceuticals and use of sealed 3058 
radioactive sources p34 3059 
Medicine administration by registered and non-registered staff 3060 
Good practice in prescribing and managing medicines and devices 3061 
A Competency Framework for all Prescribers 3062 
Human Medicine Regulations Schedule 19 3063 
Retaining legal mechanism documentation 3064 
 3065 
 3066 
Pros and cons of PSD v PGD 3067 
 Patient Specific 

Direction 
Patient Group 
Direction 

Applies to an individually identifiable patient Yes No 

Applies to a specific group of patients identified in 
written criteria that apply to a group 

No Yes 

Has written exclusions No Yes 

Any HCP can be authorised to administer via this 
mechanism 

Yes No 

Must be a written instruction for an individually 
identifiable patient signed by a prescriber 

Yes No 

Must be developed and authorised by a senior 
doctor, pharmacist and the organisation in which 
used 

No Yes 

Contrast media is prescribed Yes No 

 Prescriber conducts a patient assessment Yes No 

Prescriber accountable for the decision to 
administer 

Yes No 

https://assets.publishing.service.gov.uk/media/68077752148a9969d2394e47/Notes-for-guidance-on-the-clinical-administration-of-radiopharmaceuticals-and-use-of-sealed-radioactive-sources.pdf
https://www.legislation.gov.uk/uksi/2012/1916/schedule/19/made
https://www.rpharms.com/recognition/setting-professional-standards/safe-and-secure-handling-of-medicines/professional-guidance-on-the-safe-and-secure-handling-of-medicines
https://www.rpharms.com/Portals/0/RPS%20document%20library/Open%20access/Professional%20standards/SSHM%20and%20Admin/Admin%20of%20Meds%20prof%20guidance.pdf
https://www.rpharms.com/Portals/0/RPS%20document%20library/Open%20access/Professional%20standards/SSHM%20and%20Admin/Admin%20of%20Meds%20prof%20guidance.pdf
https://assets.publishing.service.gov.uk/media/68077752148a9969d2394e47/Notes-for-guidance-on-the-clinical-administration-of-radiopharmaceuticals-and-use-of-sealed-radioactive-sources.pdf
https://assets.publishing.service.gov.uk/media/68077752148a9969d2394e47/Notes-for-guidance-on-the-clinical-administration-of-radiopharmaceuticals-and-use-of-sealed-radioactive-sources.pdf
https://www.sps.nhs.uk/articles/medicine-administration-by-registered-and-non-registered-staff/
https://www.gmc-uk.org/-/media/documents/prescribing-guidance-before-cie_pdf-85470847.pdf
https://www.rpharms.com/resources/frameworks/prescribing-competency-framework/competency-framework
https://www.legislation.gov.uk/uksi/2012/1916/schedule/19/made
https://www.sps.nhs.uk/articles/retaining-legal-mechanism-documentation/


 

Page 64 of 68 
 

HCP administering accountable for the decision to 
administer  

No Yes 

Patient assessment, preparation and administration 
must be completed by one HCP 

No Yes 

HCP administering takes consent for administration 
and ensures that safety checks are complete 

Yes Yes 

HCP can vary from written instruction No No 

 3068 
  3069 
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Appendix 3: Paediatric considerations – dose of contrast 3070 
 3071 
Refer to Camp Bastion Contrast Calculator  3072 
 3073 
(ref: RCR Paediatric Major Trauma Protocols: 3074 
https://www.rcr.ac.uk/media/y3qf4iei/camp-bastion-contrast-calculator-and-ct-dose-3075 
optimisation.pdf) 3076 
 3077 

 3078 
 3079 
Dotarem: 1ml/5kg 3080 
Gadovist & Primovist: 1ml/10kg: Both are licensed for paediatric use but, if not on a 3081 
PGD, need a prescription for each individual patient. 3082 
  3083 

https://www.rcr.ac.uk/media/y3qf4iei/camp-bastion-contrast-calculator-and-ct-dose-optimisation.pdf
https://www.rcr.ac.uk/media/y3qf4iei/camp-bastion-contrast-calculator-and-ct-dose-optimisation.pdf
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Omnipaque 300:  3084 
1ml/kg for head CT  3085 
2ml/kg for everything else to a max of 100mls 3086 
New technologies will allow for reduced doses. 3087 
 3088 
Dose/kg and volume given will differ according to concentration and CT technologies 3089 
and area of concern. 3090 
Take advantage of low dose technologies – use low dose to get best diagnostic 3091 
image.  3092 
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Appendix 4: Paediatric considerations – Rate of injection  3093 
 3094 
 3095 
Table 1: Maximum suggested injection rate per access size for paediatric CT 3096 
studies  3097 
 3098 

Maximum injection rate Catheter size 

5.0mL/s 16-18 gauge 

4.0mL/s 20 gauge 

2.5mL/s 22 gauge 

1.0mL/s 24 gauge 

 3099 
 3100 
Table 2: Suggested IV contrast media injection rates for routine (non-CT 3101 
angiography) contrast-enhanced CT studies in paediatric patients  3102 
 3103 

Injection rate Study 

1.0 – 2.0 mL/s Head CT 

1.0 – 2.0mL/s Neck, chest, extremity, or 
abdomen/pelvis CT 

 3104 
Note – injection rates of less than 1.0mL/s may be acceptable for certain indications, 3105 
and some implanted ports, peripherally inserted central catheters, or small gauge 3106 
(24- gauge) angiocatheters may necessitate a rate of 1.0mL/s or less.   3107 
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