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SUll,lflltARY : The use of controst ogent for mognetic resononce imoging improves the effectiveness of this diognostic exomino-
tion. Complexes of godolinium, which oppeor to be well toleroted, ore used for this purpose. A few coses of onophyloctic shock
hove been ottributed to these ogents. We report o cose of onophyloctic shock due to godoterote meglumine (DOTAREM@). While
undergoing o mognetic resononce imoging exominotion, o 33-yeor-old nonotopic femole poiient become severely hypotensive,
lost consciousness, ond hod generolized erythemo immediotely ofter the introvenous iniection of this product. She recovered ropid-
ly ofter she wos given inlection of epinephrine ond her blood volume wos restored with introvenous fluids. Thot DOTAREM@ hod
coused this immediote hypersensitivity reoction wos proven by the positivity of prick-test ond introdermol lest ot l0 -3 (0,32 mg/ml)
ond in vitro leukocy'e histomine releose test. The results of these tests indicoted thot it wos the godoteric ocid rother thon the meglu-
mine component of OOTRRfM@ thot wos responsible: positivity of IDR ot l0 mg/ml. Skin tests ond leukocpe histomine releose test
to godopentetote dimeglumine (MAGNEVIST@) were negotive. In oddition of the exceptionol chorocter, this observotion provides
evidence for on immediote hypersensitivity without cross reoctivity with godopentetote dimeglumine.
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Godolinium-bosed mognetic resononce controst ogent.

previous ollergies. lmmediotely ofter the introvenous
iniection of t OO ml of DOTAREM@ (37 ,69 g of godo-
terote meglumine), the potient lost consciousness brie-
fly, hod seizures ond developed generolized erythemo
with the complete loss of detectoble blood pressure.
She wos given repeoted introvenous bolus of epine-
phrine coniugoted with o lorge introvqsculor volume
exponsion. She recovered completely in one hour.
There were no subsequent complicotions or sequeloe.

The investigotions were performed on yeor lqter. She
underwent o series of skin prick-tests (SPT) with o bot-
lery  of  inholont  o l lergenic  ext rqc ls  inc luding
Dermolophogordes Pleronyssinus, Dermotophogordes
Forinoe, Alternorio, Aspergi l lus, Penici l l ium, cot epi-
thelio, dog epithelio, os well os timothy, Bermudo
gross, birch, mugwort, plontoin, cypress, olive ond
porietoire pollens. None gove o positive response. The
prick-test to positive control (codeine phosphote 9%l
wos positive (wheol of 3mm diometer), the prick-test to
diluent control wos negotive.

SPT with DOTAREM@, godoterote de meglumin e (370
mg/ml) wos positive with o wheol of 3-mm diometer
surrounded by o slight erythemo. SPT were negotive in
ten controls.
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he use of controst medio for mognetic resononce
imoging improves the effectiveness of this dio-

I gnostic exominotion. This hos led to the use of
godolinium (Gd) complexes which ore well toleroted (1 ).
The occurrence of ollergic events including onophyloctic
shock is exceptionol (2-9). W" now reporl o cose of
onophyloctic shock to godoterote meglumine (DOTA-
REM@) where for the first time o mechonism of imme-
diote hypersensitivil.y to godoteric ocid could be estobli-
shed by skin tests ond leukocpe histomine releose.
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A 33 yeor old womon, houseworker, underwent o cro-
niol mognetic resononce imoging exominotion to
explore difficulty morching thot hod been progressing
over o period of severol months. She hod no history of
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Introdermol tests (lDT) were performed with o volume
of 0.05 ml with l0 fold increosing di lut ion from
I /1000 of drug to pure. SPT to I O controls were
negotives. An introdermol test (lDT) with DOTAREM@
ot 0,37 mg/ml ( l / , |000 di lut ion) resulted in o wheol
ómm in diometer ond erythemo 25 mm in diometer.
The SPT with godoteric ocid (DOTA-Gd, Guerbet,
Roissy, Fronce) wos negotive while IDT to undiluted
DOTA-Gd (10 mg/ml), wos positive (wheol ó mm,
erythemo 30 mm). SPT qnd IDT with meglumine
(1 mg/ml) ond olso with MAGNEVI5p (godopentetote
dimeglumine 4 690 ng/ ml) were negotive.

Leukocyte histomine releose wos corried out by incu-
boting the potient's blood with eoch of the obove four
products seporotely, using previously described
method (,|0). A positive response wos obtqined with
DOTAREM,, moximum histomine releose being 42"/o ol
o concentrotion of t Sgg mg/ml, while none of the
other products (godoteric ocid, meglumine ond godo-
pentetote dimeglumine) resulted in signif icont histomi-
ne releose ( less thon 5%) (f igure 1).
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The cose we report denotes on immediote hypersensiti-
vity mechonism, with DOTAREM@. According to the
results of the skin tests, the godoteric ocid bul not the
meglumine componenl is responsible. This demons-
trotes for the first time thot lgE medioted onophyloxis
might be coused by DOTAREM@. lt is interesting to note
thot our potient does not present cross-sensitizotion to
godopentetote dimeglumine, onother conÌrqst ogent
used in mognelic resononce imoging (RMl). The obsen-
ce of cross-reoctivity between DOTAREM@ ond
MAGNEVIST@ might be exploined by difference in the
chemicol structures of these two drugs (figures 2 ond 3).

In RMl, the imoge is constructed from o signol emitted
by hydrogen otoms spinning in their equi l ibr ium stote
ofter hoving been excited by o given rodiofrequency
wove. The use of controst ogents improves the signol
ond consequently the diognostic power of the exomi-
notion. These ogents ore poromognetic substonces,
especiol ly godolinium (Gd), o metol l ic ion in the lon-
thonide, or rore eorth fomily (11). In i ts free form,
however, Gd is o strong cell poison. In the first ploce,
ot thot level it interferes with the colcium exchonge
involved in myocordiol controction, mitochondriol res-
pirot ion, coogulot ion ond neurotronsmission. Second,
it occumulotes ond con precipitote in the reticuloendo-
theliol system. ln order to neutrolize these toxic effects
ond of fhe some time to retoin its desired properties of
controst medio for RMl, the GD ion hos to be com-
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plexed with orgonic l igond. Four drugs ore ovoi loble.
Godopentetote dimeglumine (MAGNEVIST@) includes
diethylene-triomino-pento-ocetic ocid (DTPA) which
lineor complexes with GD (Gd - DTPA). Two meglumi-
ne molecules neutrolize the two free corboxylic groups
remoining in Gd-DTPA, thereby forming dimeglumine
godopenletote (f igure 2l.  Gododiomide (OMNI-
SCAN@) is o second controst product with o structure
similor to thot MAGNEVIST, except thot it is o derivo-
tive of DTPA (the corboxylic groups ore reploced by
two methylomide groups). More recenily, it hos been
proposed to use mocrocyclic complexes such os tetro-
ozocyclododecone tetrocetic ocid (DOTA) wiù GD

Figure 2 : Struclurol formulo of Gd-otpR (MAGNEVIST@) (3).

_--\

,/
I
\

\
-ooc

Figure 3 : Srructurol formulo of Od-oOU (DOTAREM@) (3).
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Figure | : Leukocyte histomine releose test to Dotorem@.



(DOTAREM@). The shope is o covity thot cqn conÌoin
the Gd ion. The oddition of q molecule of meglumine
results in the neutrolizotion of the free corboxylic
group of OOtR-Gd, forming godoterote meglumine

ffigure 3). The fourth molecule, Le Godoteridol (PRO-
HANCE@) hqs o structure thot is similor to DOTA-
REM@, o corboxylic group of DoTA being reploced by
on omide group.

These commonly used controst mediq ore well-tolero-
ted 112-1Ait. Godopenletote dimeglumine hos been
morketed since l9B8 ond hos been the subiect of
mony studies corried out on lorge series of poilents.
Whichever controst ogent *os used, the secondory
effects hove olmost olwoys been rother minor or
moderole (heodoche, vertigo, locol signs ot the iniec-
tion site, bod toste in the mouth, nouseo ond/o, vomi-
ling) ond did not interfere with the procedure. In some
.o*r with on underlying neurologic condition, convul-
sions occurred. Cutoneous reoctions (pruritus, urtico-
rio) os well os ongioedemo ond/or bronchosposm
hove been observed, suggesting either on ollergic
mechonism ( , |5- lZ) .  The inc idence of  o l lerg ic  l ike
reoction hos been estimoted from 0.016% Io 0.,l38%
ond the frequency of onophyloctoid shock from 0.01%
to 0.001 % (17 , f  8). The r isk of inducing onophyloctic
shock hos been estimoted ot 1 per 200.000 to
450.000 iniections (5, I I ). A cose of deoth due to
godopentetote d imeglumine is  repor ted (19)
A..oiding to o multicentric Europeon sludy thqt inclu-
ded a.1 9ó potients, less thon I % hod on odverse effect
coused by DOTAREM@ (20). The role of controst
ogents in the induction of symptoms wos not olwoys

"rJobl irhed 
with certointy (13, 14}.A cose of l i fe

threotening onophyloctoid reoction lo godoterote
meglumine hos been described (21).

The possibility of inducing lgE ontibodies specific for
DTPA in onimols hos been reporled ,22l'.

Godopentelqte dimeglumine con induce histomine
releose ín vitro,os demonstroted with mosÌocy'omo cells
(23). lt is not very likely, howeuer, thot this effect occurs
in vivo in humqns becouse the concentrotion in Ìhe
extrocellulor fluid, ofter introvenous iniection is 300 less
thon the experimentolly determined histomine-releosing-
dose. The implicotion thot godopentetote is the couse of
odverse effects in vivo is supported by the occurrence of
events (cutoneous eruptions, bronchosPosm ond hypo-
tension) thot hove been reported to occur ofter the use
in scintigrqphy of technetium linked to DTPA \Zll A few
cose of àllergic reoclions due to DOTAREM@ giving on
incidence of 0..|2%hove been reported (20).

The mechonism, by which this potient become sensitized
to DOTAREM@, when she hod never received it, remoins
unknown. This wos certoinly the first time thot the potient
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hod received this drug, which leoves us in the dork
obout the origin of seÀsitizotion. The obsence of prior
contoct with the drug, required for sensitizotion, occurs
more frequenily thqn is reolized (25). lt is well known for
muscle reloxqnts : 30% of potients who hove on ono-
phyloctic reoction lo muscle reloxonts ore .undergoing
generol onesthesio for the first time in their life (2ó).

These coses document the usefulness of ollergologicol
check-up, porticulorly skin testing in. the diognosis of
ol lergic reqctions to godolinium-bosed mognetic
conkóst moleriol. Rodiologists must be owore of the
possibility of lgE medioted reoction to these ogents.
Strotegies for monogement of the potients presenting
on o[ergic oduetsà reoction to godolinium-bosed
mognetic controst moteriol hove to be developed,(l B),
eu"i if the frequency of these reoctions is much lower
thon ùot of reoctions to iodinoted controst medio 127ll.
Plqnned emergency medicol bockup is odvisoble to
ensure resusciùtion in the event of on onophyloctoid
reoction to the use of godolinium-bosed mognetic
controst moteriol in-hospitol setting.

X[r"*t"dgements: We ore groteful to loborotory
Guerbet for his technicol ossistqnce.
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GET KIDS WITH ASTHMA BACK
TO SCHOOL, CAREGIVERS BACK TO WORK
I New studv demonstrotes the effectiveness of o lorqe-
scole osthmo monogement progrom on pediotric osthiro
potienis ond their coreqivers. Asthmo is the most com-
mon medicol condition" cousing obsence from school,
with I0 doys lost per child per ieor. Lost t ime from work
ond decreosed productivitv of'coreqivers of osthmotic
chi ldren pr imori ly occounts for  on est ' ímoted $t .Z bi l l ion
in ossocioted indirect costs. Findings demonsirote thot o
lorqe-scole intervention Droorom Lon oroduce meosu-
roble clinicol ond economic"benefits, f iereby lessening
the burden of osthmo on the fomily.

DUST Í}IITE CONTROL
FOR ASTHMA FOUND LAX
I Johns Hopkins study shows thot the porents of dust

mite-sensitive, osthmotic children who sow on ollergist

HORMONES IMPROVE ASTHMA
AND PUTIVTONARY FUNCTION
I Positive effects of hormones on luno function ond osth-
mo hove been observed qcross the lífe spon in women.
Estrogen ond progesterone moy ploy o role in strengthe-
ninq resoirotory muscle ond increqsinq reloxotion of
bro"nchioì trooih muscle, reducinq the"controctile res-
ponse - qnd they exhibit onti-inflommotory properties.
(See ACAAI News Releose belowJ

demonstroled sionificontly qreoter oworeness of dust
mite olleroen coitrol r".óti ' t"tdoÌions thon ihose who
hod not. "However, oworeness did not tronslote into
oction -- no difference wos noted in odherence to the
proctice of dust mite control recommendotions between
ihe two orouos. Dust mite control behoviors included the
use of olTergen-proof mottress encosements, pil low enco-
sements, on-d obsence of *oll-to-woll corpeting ond stuf-
fed onimols.

BUCKWHEAT PIIIOWS :
NEW SOURCE OF ATLERGY ?

I First known reported cose in the United Stotes of q
oerson *ho devefoped osthmo ond worseninq ollerqic
rhinitir ofter exposure to o buckwheot pillow. B"uckwhàot
lFoooovrum es'culeiluml is o fruit reloied to the rhuborb
ploXt,'sometimes used os s substitute for wheot in foods
like noodles, dumplings, cokes, cereols ond poncokes.
Buckwheot pil lows, f i l léd *ith buckwheot hulls, ore mor-
keted os useful lreotments for o voriety of oilments inclu-
d ino  heodoches.  snor inq  ond lower  bock  po in .
Moiufocturers frequentlv déscribe them os beinq nonol-
lerqenic, chemicoll ond pesticide-free, qll notu-rol ond
loùer-lostinq then syntÉetic or feother/down-stuffed
pil lóws. Likel"v to ooin'in poouloriv os on olternotive to
synthetic pil ló*s, Th"ir in.r"oted us" could increose the
risk of sensitizotion to buckwheot.

. Ft"r ih" Americqn ,Acodemy of Allergy, Asthmo ond lmmunology.
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