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Adve rs e  re actions  to iodinate d contras t m e dia

Iodinate d contras t age nts  are  am ong th e  m os t com m only adm inis te re d drugs  w orldw ide . In Unite d
State  m ore  th an 80 m illion CT e xam inations  are  pe rform e d annually and alm os t h alf are  pe rform e d

w ith  iodinate d contras t age nts .1 Iodinate d contras t m e dia are  us e d in im aging te ch niq ue s  to e nh ance
th e  diffe re nce s  be tw e e n body tis s ue s  on im age s . Th e s e  h ave  be e n in us e  s ince  19 50 and in curre nt

e ra alm os t all m e dical im aging m odalitie s  us e  contras t age nts  to im prove  im age  inte rpre tation.
Iodinate d contras t age nts  are  clas s ifie d on th e  bas is  of th e ir os m olar ch aracte ris tics . H ype ros m olar

contras t age nts  (H OCA) are  5-6 tim e s  m ore  h ype ros m olar th an plas m a. Th e s e  are  ionic, m onom e ric
de rivative s  of tri-iodinate d be nzoic acid and its  m ole cule  dis s ociate s  in s olution into anion and cation.
Th e  anion is  ioth alam ate , diatriz oate  or m e triz oate  w h ile  cation is  s odium , m e glum ine  or m ixture

of tw o. In m iddle  of 19 80s , low  os m olality contras t age nts  (LOCA) w e re  introduce d w h ich  are  2-2.5
tim e  m ore  h ype ros m olar th an plas m a. LOCAs  are  e ith e r ionic dim e rs  (lik e  ioxaglate ) or non-ionic

m onom e rs  w h ich  don’t dis s ociate  in s olution (lik e  ioh e xol, iove rs ol, iopam idol). Is o-os m olar contras t
age nt (IOCA) h as  os m olality e q ual to plas m a and iodixanole  is  th e  only age nt w h ich  non-ionic dim e r.
Due  to ove rw h e lm ing us e  of iodinate d contras t age nts  in clinical im aging, adve rs e  re actions  to th e m

are  a conce rn. Th e  adve rs e  re actions  h ave  a broad clinical s pe ctrum  ranging from  m inor s e lf-lim iting
re action to life  th re ate ning one s . Adve rs e  re action to iodinate d contras t age nts  are  clas s ifie d as

ch e m otoxic and anaph ylactoid re actions . Th e  ch e m otoxic re actions  are  lik e ly due  to ch e m ical
ch aracte ris tic lik e  h ype ros m olality, cation or additive s . Th e s e  are  dos e  re late d and conce ntration

de pe nde nt. Th e s e  are  m anife s te d as  cardiotoxicity, ne urotoxicity and ne ph rotoxicity and m ore
com m on in uns table  and m oribund patie nts  and rare ly can e xace rbate  m yas th e nia gravis  or induce
th yroid s torm . Th e  anaph ylactoid re actions  are  alle rgic lik e  re actions  w h ich  are  dos e  inde pe nde nt

and non-pre dictable  m e diate d by re le as e  of h is tam ine  and m e diators  from  m as t ce lls  and bas oph ils .
Bas e d on s e ve rity of anaph ylactoid re actions , Am e rican Colle ge  of Radiology (ACR) guide line s

divide  th e m  in m ild, m ode rate  and s e ve re  re actions .2 Mild anaph ylactoid re actions  are  s e lf- lim ite d
and include  pruritis , urticarial, nas al conge s tion, rh inorrh e a and conjunctivitis . Mode rate  anaph ylactoid
re actions  include  diffus e  urticaria w ith  s table  vitals , facial e de m a w ith out dys pne a and bronch os pas m

w ith  no or m ild h ypoxia and re q uire  m e dication. Se ve re  anaph ylactoid re actions  are  life  th re ate ning
as  it include s  e de m a, facial e de m a w ith  dys pne a, h ypote ns ion, larynge al e de m a w ith  h ypoxia and

anaph ylactic s h ock .
Incide nce  of ove rall adve rs e  re actions  is  4-12%  w ith  ionic contras t age nt and 1-3%  w ith  non-ionic

age nts  and re late d to h ype ros m olality of age nts .3 Sim ilarly, th e  ris k  of s e ve re  adve rs e  re actions  to
ionic age nts  is  about 0.2%  in contras t to 0.04%  to non-ionic iodinate d contras t age nts .4 According
to a s tudy, m ajority of s e ve re  re actions  in ionic group w e re  alle rgic lik e  w h ile  in non-ionic group w e re

caus e d by cardiopulm onary de com pe ns ation and h e lical CT plays  an im portant role  in th is  ch anging
tre nd.5 H ow e ve r, re porte d m ortality is  1-3%  for both  ionic and non-ionic iodinate d contras t age nts .6

Iodinate d contras t m e dia are  ge ne rally adm inis te re d th rough  vas cular route  but s om e  of th e s e  are
als o give n th rough  non-vas cular route s  and th e  m os t com m on are  oral and pe r-re ctal approach e s .
Th e re  are  fe w  re ports  of life  th re ate ning anaph ylactoid re actions  to iodinate d contras t m e dia afte r

non-vas cular adm inis tration. Th e  prim ary m e ch anis m  is  abs orption of w ate r s oluble  iodinate d contras t
m e dia th rough  m ucous  m e m brane .7 H ow e ve r, th e re  is  no re port of anaph ylactoid re action to w ate r
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s oluble  contras t adm inis te re d as  e ne m a and plaus ible  e xplanation is  routine  dilution of m e dia be fore

adm inis tration.8

Th e re  is  4-6 fold incre as e s  ris k  of anaph ylactoid re action to patie nts  w ith  pre vious  h is tory of re action
to iodinate d contras t m e dia. Pre tre atm e nt us ing antih is tam ine  and s te roid (oral of m e th ylpre dnis olone )

h as  be e n found ve ry e ffe ctive  in re ducing m ild and m ode rate  re actions  but re lative ly le s s  e ffe ctive
for s e ve re  re actions 9  and bre ak th rough  re actions  m ay occur. Th e  re porte d incide nce  of bre ak th rough

re action to vas cular LOCAs  is  10% ; (m ild re actions  75% ; 22%  m ode rate  and 3%  s e ve re ).10 Mild
adve rs e  re actions  us ually do not re q uire  inte rve ntion. Mode rate  and s e ve re  re actions  ne e d inte rve ntion

lik e  us e  of antih is tam ine , e pine ph rine  (s ubcutane ous  and intrave nous ), intrave nous  s te roid, oxyge n
(10 lite r/m in) and intrave nous  plas m a e xpande r (norm al s aline  or Ringe r’s  lactate ). All de laye d
re actions  are  s e lf-lim iting and do not re q uire  any s pe cific tre atm e nt (e xce pt re cipie nts  of inte rle uk in 2

w h o re q uire  s te roid and antih is tam ine  for pre ve ntion and tre atm e nt of s e ve re  de laye d adve rs e
re actions ).
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