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Several years ago the world of con-
trast-based MRI was concerned by the 
occurrence of Nephrogenic Systemic 
Fibrosis (NSF) — a potentially serious 
scarring condition in patients with kid-
ney impairment — associated with the 
administration of Gadolinium Based 
Contrast Agents (GBCAs) in patients 
with impaired renal function. Studies 
into NSF prompted the categorisation of 
GBCAs into low-, mid- and high-risk cat-
egories depending on the chemical struc-
ture of the molecule used to chelate the 
gadolinium ion itself. Macrocyclic mol-
ecules were low risk whereas linear, non-
ionic chelates were shown to be at greater 
risk of dissociation of the Gd ion and so 
were classed as high risk. In practice the 
occurrence of NSF has now effectively 
been eliminated by avoiding the admin-
istration of GBCAs to patients with poor 
renal function. 

Now there are again questions regard-
ing the safety of GBCAs, triggered by the 
findings three years ago of deposits of 
gadolinium in the brains of patients who 
had received several GBCA MRI scans 
Several studies have since confirmed 
these findings and suggest that deposi-
tion of Gd in the brain is not dependent 
on the patient’s renal function. However, 
so far at least, there have been no reports 
of any adverse events associated with the 
deposition of Gd in the brain. 

The European Commission tasked the 
European Medicine Agency to investi-
gate the question of Gd deposition in the 
brain (GBCAs are regulated as drugs). 

 The Pharmacovigilance and Risk 
Assessment Committee (PRAC) of the 
European Medicine Agency has now 
issued its report and has recommended 
the suspension of the marketing autho-
rizations for four linear gadolinium con-
trast agents because of the evidence that 
small amounts of the gadolinium they 
contain are deposited in the brain.

The agents concerned are intravenous 
injections of gadobenic acid, gadodi-
amide, gadopentetic acid and gadover-
setamide — marketed as Multihance, 
Omniscan, Magnevist and Optimark 
respectively. 

The PRAC’s review of gadolinium 
agents found convincing evidence of 
accumulation of gadolinium in the 
brain from studies directly measuring 
gadolinium in brain tissues and areas of 
increased signal intensity seen on MRI 
scan images many months after the last 
injection of a gadolinium contrast agent.

Although no symptoms or diseases 
linked to gadolinium in the brain have 
been reported, the PRAC took a precau-
tionary approach, noting that data on the 
long-term effects in the brain are lim-
ited. Deposition of gadolinium in other 
organs and tissues has been associated 
with rare side effects of skin plaques and 
NSF. Furthermore, non-clinical labora-
tory studies have shown that gadolinium 
can be harmful to tissues.

The four agents recommended for 
suspension are linear agents which have 
a chemical structure shown to be more 
likely to release gadolinium, which can 
build up in body tissues. Other agents, 
known as macrocyclic agents, are more 
stable and have a much lower propensity 
to release gadolinium. The PRAC recom-
mends that macrocyclic agents be used at 
the lowest dose that enhances images suf-
ficiently to make diagnoses and only when 
unenhanced body scans are not suitable.

Some linear agents will remain avail-
able: gadoxetic acid, a linear agent used 
at a low dose for liver scans, can remain 
on the market as it meets an important 
diagnostic need in patients with few 

alternatives. In addition, a formulation of 
gadopentetic acid injected directly into 
joints is to remain available because its 
gadolinium concentration is very low – 
around 200 times lower than those of 
intravenous products. Both agents should 
be used at the lowest dose that enhances 
images sufficiently to make diagnoses 
and only if unenhanced scans are not 
suitable.

For those marketing authorizations 
recommended for suspension, the sus-
pensions can be lifted if the respective 
companies provide evidence of new 
benefits in an identified patient group 
that outweigh its risks or show that their 
product (modified or not) does not 
release gadolinium significantly (dech-
elation) or lead to its retention in tissues.

tHE PRoCEDURE 
The review of gadolinium contrast 

agents was initiated on 17 March 2016 at 
the request of the European Commission, 

The review has been carried out by 
the Pharmacovigilance Risk Assessment 
Committee (PRAC), the Committee 
responsible for the evaluation of safety 
issues for human medicines, which made 
a set of recommendations. The PRAC’s 
final recommendations will be sent to 
the Committee for Medicinal Products 
for Human Use (CHMP), responsible 
for questions concerning medicines for 
human use, which will adopt the Agency’s 
opinion. The final stage of the review pro-
cedure is the adoption by the European 
Commission of a legally binding decision 
applicable in all EU Member States.

european regulatory committee recommends the suspension 
of marketing authorization for some linear gBcas

The PRAC recommends that macrocylic GBCAs be used 
in MRI — above is a diagrammatic representation of the 
molecular structure of Gadoterate meglumine, marketed 
by Guerbet as Dotarem. Macrocyclic GBCAs are consid-
ered less likely to release gadolinium than linear GBCAS, 
whose marketing authorisation the PRAC has recom-
mended to be suspended 

RE-ExAMINAtIoN REqUEstED oF 
PRAC RECoMMENDAtIoN 

In an update issued on 7th April, the 
PRAC issued a statement: 
Following the PRAC’s March 2017 rec-
ommendation, some of the marketing 
authorisation holders concerned by 
this referral procedure have requested 
a re-examination. Upon receipt of the 
grounds for their requests, the PRAC 
will start a re-examination, which is 
expected to conclude in July 2017.


