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Safety Aspects of Gadolinium Based Contrast Agents: Time to revisit practice?

Gadolinium  ch e late s  h ave  be e n in diagnos tic im aging are na for las t 35 ye ars .  Th e  s e ntine l re as on
for us ing gadolinium  ion as  an MR age nt is  be caus e  it h as  s e ve n unpaire d e le ctrons  and it s h orte ns
s pin-lattice  re laxation tim e  (T1) of voxe ls  in w h ich  th e y are  pre s e nt and th is  give s  brigh te r s ignals
to T1 w e igh te d im age s . Th e s e  line ar gadolinium  contras t age nts  include  gadodiam ide , gadove rs e tam ide ,
gadope nte tate  dim e glum ine , and gadobe nate  dim e glum ine  w h ile  th e  m acrocyclic contras t age nts
include  gadote ric acid and gadote ridol. Gadolinium  bas e d contras t age nts  (GBCA) are  w e ll tole rate d
by th e  patie nts , h ow e ve r, th e y are  not abs olute ly h az ards  fre e s . Bas e d on accum ulate d e vide nce
bas e d data, th e  s ide  e ffe cts  of GBCA h as a w ide  s pe ctrum  from  s im ple  alle rgic re actions  to m orbid
or fatal ne ph roge nic s ys te m ic fibros is  (NSF).
Th e  ove rall incide nce  of all acute  adve rs e  re actions  range s  from  0.07% -2.4%  and m ajority of th e s e
re actions  are  m ild lik e  itch ing, ras h , naus e a, h e adach e  and pare s th e s ias . H ow e ve r, life -th re ate ning
anaph ylactoid re actions  are  e xce e dingly rare  w ith  a re porte d incide nce  of 0.001%  to 0.01% . Patie nts
w ith  prior h is tory of re action to GBCA are  8 tim e s  prone  to h ave  re action during s ubs e q ue nt e xpos ure
w h ich  can be  w ors e  th an th e  firs t e pis ode . In s uch  s ce narios  it is  prude nt to be  cautious  and a
pre m e dication protocol as  re com m e nde d for iodinate d CT contras t s h ould be  adopte d. Incide nce
of e xtravas ation for GBCA is  0.05%  and injury caus e d by s uch  e xtravas ation is  e xtre m e ly low .
H ow e ve r, h ype rtonic GBCA age nts  lik e  gadope ntate dim e glum ine are  m ore  lik e ly to caus e  s ym ptom atic
e xtravas ation th an nonionic GBCAs .
Som e  GBCAs  lik e  gadove rs e tam ide  and gadodiam ide  are  lik e ly to inte rfe re  w ith  m e as ure m e nt of
s e rum  calcium  re s ulting in fals e ly low  s e rum  calcium  le ve l. Early re s e arch  data re ve al a pe rpe ndicular
alignm e nt in m agne tic fie ld of de oxyge nate d RBCs  w ith  s ick le  ce ll de form ity and bas e d on th is  fact
it w as  h ypoth e s iz e d th at GBCA w ould e nh ance  th is  e ffe ct w ith  pote ntial in-vivo vas o-occlus ive  or
h e m olytic com plications . H ow e ve r, th e re  is  no re porte d e vide nce  of s uch  com plications  afte r GBCA
in patie nts  w ith  s ick le  ce ll dis e as e .
Ne ph roge nic s ys te m ic fibros is  (NSF) is  a w e ll-docum e nte d com plication of GBCA in patie nts  w ith
advance d ch ronic k idne y dis e as e , w ith  an acute  k idne y injury and s ubs tantial re nal ins ufficie ncy.
Th e  ris k  of NSFde ve loping in th e s e  patie nts  is  particularly gre at w h e n GBCAs  are  us e d in h igh
dos e s  s uch  as  w h e n m agne tic re s onance  angiograph y (MRA) is  pe rform e d. H ow e ve r, w ith  s trict
s e le ction crite ria bas e d on bas al re nal function, th e re  h as  be e n an e xpone ntial de cline  in incide nce
of NSF in patie nts  unde rgoing GBCA MRI.
In re ce nt ye ars  a cum ulative  data h as  s h ow n re m nant GBCA in th e  body long afte r it is  inje cte d
e ve n in patie nts  w ith  norm al function. Mos t of th e  s tudie s  h ave  focus e d upon re te ntion of GBCA in
brain re s ulting in h igh e r inte ns ity of de ntate  nucle us  and globus pallidus  on non-contras t T1W I. Bas e d
on pre vious  data, h igh  s ignal inte ns ity in th e  de ntate  nucle us  is  link e d w ith  h is tory of brain irradiation
or m ultiple  s cle ros is , w h ile  h igh  s ignal inte ns ity of th e  globus pallidus  h as  be e n link e d to a num be r
of conditions , including h e patic dys function, calcification, and ne urofibrom atos is .Re ce nt obs e rvation
als o s h ow s  th at m agnitude  of h igh  s ignal on non-e nh ance d T1W I h as  a line ar corre lation w ith  num be r
of GBCA adm inis trations .
H ow e ve r, s o far th e re  is  no publis h e d s tudy w h ich  s pe ak s  about th e  pote ntial toxic e ffe ct of re taine d
GBCA and th is  obvious ly is  an are a of robus t re s e arch . Till w e  don’t ge t th e  ans w e r of th is  im portant
s afe ty as pe ct of GBCA upon h um an h e alth , it is  th e  tim e  to re vis it th e  curre nt practice  and s e le ction
crite ria for adm inis te ring GBCA. On th e  s am e  note , th e  ph arm ace utical indus try m us t als o s trive
to find a be tte r and s afe r contras t for MRI s uite s .
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