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eral vascular anatomy and for myocardial 
perfusion imaging (myocardial late gadolin-
ium enhancement) [3–15]. 

A blood pool contrast agent gadofosveset 
trisodium (Ablavar, Lantheus) was approved 
for use in the United States in 2008 for the 
assessment of aortoiliac disease in adults 
[16, 17]. Gadofosveset trisodium contains 
a gadolinium–diethylenetriamine pentaace-
tic acid core and is linked to a lipophilic di-
phenyl cyclohexyl group that is approximate-
ly 80% reversibly bound to serum albumin 
[2]. The albumin binding limits the distribu-
tion of bound gadofosveset trisodium to the 
intravascular space with a prolonged plasma 
elimination half-time of approximately 18 
hours. The major route of gadofosveset tri-
sodium elimination is via the kidneys (91%) 
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C
ontrast agents used for MRI ex-
aminations include extracellular 
and blood pool agents. Most 
agents available for clinical use 

are extracellular agents. Extracellular agents 
initially distribute into the intravascular 
space, rapidly diffuse across capillary mem-
branes into the extracellular space, equili-
brate between these two compartments, and 
are then eliminated by the kidneys [1]; the 
plasma elimination half-time is approxi-
mately 70–90 minutes in patients with nor-
mal kidney function [1]. Most extracellular 
contrast agents have similar relaxivities and 
yield similar diagnostic information [1, 2]. 
These contrast agents have been used in pe-
diatric patients for MRI examinations to as-
sess the CNS, body, and cardiac and periph-
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OBJECTIVE. The objective of our study was to determine the adverse reaction rate as-
sociated with the administration of blood pool contrast material in children and young adults.

MATERIALS AND METHODS. A review of the MRI and pharmacy databases identi-
fied all patients who received gadofosveset trisodium from October 1, 2011, to June 30, 2014. 
Patients were classified as having been anesthetized or not anesthetized for the MRI examina-
tions. A review of the electronic medical records identified adverse reactions recorded within 
24 hours of contrast administration. The adverse reactions were graded as mild, moderate, or 
severe. Risk ratios were calculated between the adverse reaction rate experienced by anesthe-
tized patients and that experience by nonanesthetized patients.

RESULTS. During the study period, 626 patients (mean age, 11.7 years) received 711 
doses of gadofosveset trisodium; 137 adverse reactions were recorded, which yields a 19.3% 
(137/711) adverse reaction rate. There were 115 adverse reactions experienced by 367 anes-
thetized patients (31.3%): 93.0% (107/115) were mild and 7.0% (8/115) were moderate. The 
remaining 22 adverse reactions were experienced by 344 (6.4%) nonanesthetized patients, 
and 90.9% (20/22) were mild. Three nonanesthetized patients had allergiclike reactions; of 
these allergiclike reactions, one was mild and two were severe for a severe allergiclike reac-
tion rate of 0.28% (2/711). Severe allergiclike reactions were treated without any adverse out-
comes. Anesthetized patients were 5.7 times more likely to experience an adverse event than 
nonanesthetized patients; most reactions in anesthetized patients were seen after the admin-
istration of anesthesia alone.

CONCLUSION. Most reactions after gadofosveset trisodium administration in children 
and young adults are mild; however, severe allergiclike reactions occur, so policies must be in 
place to treat patients with adverse reactions when using this contrast agent. These data may 
be useful to centers considering administering gadofosveset trisodium to pediatric patients.
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with a small amount excreted in bile (9%) 
[1]. The albumin binding of gadofosveset tri-
sodium slows down the tumbling of the mol-
ecule, thus increasing the relaxivity of the 
molecule by five times the relaxivity of stan-
dard extracellular contrast material at 1.5 T 
[2]. Gadofosveset trisodium has high ther-
modynamic stability in vitro relative to lin-
ear gadolinium-based contrast agents. The 
albumin binding of gadofosveset trisodium 
limits the amount of contrast material that 
is able to extravasate into the soft tissues. 
These properties may lessen the risk of neph-
rogenic systemic fibrosis with gadofosveset 
trisodium relative to other gadolinium-based 
contrast agents [16]. However, the increased 
plasma dwell time of gadofosveset trisodium 
may negate some of these effects. The in-
creased plasma dwell time allows high-res-
olution imaging, so imaging with gadofosve-
set trisodium can be performed over a longer 
period of time than imaging with extracellu-
lar contrast agents. Additionally, beyond the 
first-pass distribution of contrast material 
into the intravascular compartment, contrast 
material is present in equilibrium in all ves-
sels, thus allowing simultaneous arterial and 
venous imaging. 

There have been reports on the imaging 
efficacy of gadofosveset trisodium in chil-
dren for chest cardiovascular assessment, 
coronary artery evaluation, abdominal vas-
culature assessment, peripheral vascular 
assessment, and gastrointestinal bleeding 
evaluation [13, 18–22]. We have used gado-
fosveset trisodium for vascular assessment 
in the CNS, chest, abdomen, and extremi-
ties without significant perceived adverse re-
actions. Our purpose was to determine the 
adverse reaction rate associated with gado-
fosveset trisodium administration in our pe-
diatric population.

Materials and Methods
Institutional review board approval was ob-

tained for this HIPAA-compliant retrospective 
study. Informed consent was waived.

Study Patients
A retrospective review of the MRI and phar-

macy databases was performed to identify all pe-
diatric patients who had a clinically indicated im-
aging examination using gadofosveset trisodium 
from October 1, 2011, to June 30, 2014. Gadofos-
veset trisodium is the standard contrast agent used 
at our institution for chest, abdomen, and periph-
eral vascular assessments and for cardiac MRI ex-
aminations. The clinical indication for MRI with 

gadofosveset trisodium does not include assess-
ment for late gadolinium enhancement. Gadofos-
veset trisodium has also been used for CNS vas-
cular assessment. 

Each time a patient received gadofosveset tri-
sodium during the study period, that dose ad-
ministration was included in this study. Patients 
were not excluded if they received multiple doses 
of gadofosveset trisodium during the study peri-
od because adverse reactions can occur without or 
with prior contrast exposure. Patients were exclud-
ed if they received any other type of gadolinium-
based contrast agent within 24 hours of gadofos-
veset trisodium administration.

Electronic Medical Record Review
The electronic medical records (EMRs) were 

reviewed to determine whether the MRI examina-
tions were performed with the patient under gener-
al anesthesia and to determine the anesthetic regi-
men, the anatomic body part or parts imaged, and 
the gadofosveset trisodium dose. Additionally, the 
was reviewed for any recorded adverse reaction 
within 24 hours of contrast administration. There 
is an EMR field containing MRI-related documen-
tation from our nursing staff and a specific note 
field that provides physician documentation relat-
ed to the MRI examination. An MRI contact tele-
phone number is also given to all nonanesthetized 
patients, and they are instructed to report any ad-
verse event. Additionally, a follow-up telephone 
call is made to all anesthetized patients 1 day af-
ter the MRI examination. All documentation and 
notes from the day of and the day after the cardio-
vascular MRI examination were reviewed. 

All reported reactions were retrospectively cat-
egorized as mild, moderate, or severe and as either 
allergiclike or physiologic according to the cate-
gories of acute reactions in the “ACR Manual on 
Contrast Media, Version 9,” which was published 
by the American College of Radiology (ACR) in 
2013 [23]. According to the ACR Manual, mild 
allergiclike and physiologic reactions including 
reactions such as pruritus and nausea, respective-
ly, are defined as self-limited without evidence of 
progression and as not requiring medical interven-
tion. Moderate allergiclike reactions such as facial 
edema and moderate physiologic reactions such 
as protracted nausea and vomiting are defined by 
the ACR Manual as more pronounced and as re-
quiring medical intervention. Severe allergiclike 
and physiologic reactions such as laryngeal ede-
ma with stridor and hypertensive emergency, re-
spectively, are defined by the ACR Manual as life-
threatening with the potential to cause permanent 
morbidity or mortality if not appropriately treated 
[23]. If an allergiclike reaction was recorded, the 
chart was reviewed to determine whether the pa-

tient had a prior allergiclike reaction to any gado-
linium-based contrast agents.

For data analysis, patients were separated into 
two groups: those who underwent MRI with con-
trast material while anesthetized and those who 
were not anesthetized. We separated patients into 
these groups because we expected that there could 
be adverse reactions related solely to the anesthesia.

Patient Screening Before Contrast 
Administration

All patients are screened for adequate kidney 
function before contrast administration accord-
ing to our institutional gadolinium-based con-
trast screening policy and kidney disease risk as-
sessment questionnaire. If the patient or patient’s 
parent or guardian answers “Yes” to any of the 
questions in the questionnaire, a serum creati-
nine value is obtained. For patients younger than 
1 year old, contrast material can be administered 
if the serum creatinine value falls within the nor-
mal range according to an isotope dilution mass 
spectrometry–traceable laboratory result. For pa-
tients ranging from 1 to 18 years old, an estimated 
glomerular filtration rate (GFR) calculation is per-
formed using the bedside Schwartz formula. The 
Modification of Diet in Renal Disease (MDRD) 
formula is used to calculate estimated GFR for 
patients more than 18 years old. Gadolinium-
based contrast agents are administered to patients 
1 year old or older if the estimated GFR is 60 
mL/min/1.73 m2 or greater. For estimated GFRs 
ranging from 30 mL/min/1.73 m2 to less than 60 
mL/min/1.73 m2, the ordering provider is contact-
ed to discuss whether the benefits of a contrast-en-
hanced examination outweigh the risks before any 
gadolinium-based contrast agent is administered; 
a decision is then made to administer the contrast 
material or not. If the estimated GFR is less than 
30 mL/min/1.73 m2 or if there is acute kidney or 
liver failure, no gadolinium-based contrast mate-
rial is administered.

Because a low incidence (0.4%) of a mildly pro-
longed corrected QT interval was reported in the 
Ablavar clinical trial [17], we used baseline ECG 
to assess all patients with congenital heart disease 
for a prolonged QTc interval (QTc interval > 480 
ms). If there was a prolonged QTc interval, a pedi-
atric electrophysiology consult was obtained before 
gadofosveset trisodium administration.

Statistics
The severe allergiclike adverse reaction rate 

in our study was compared with the anaphylax-
is or anaphylactoid reaction rate reported in the 
Ablavar adult clinical trial [24] and reported in a 
conglomerate series of extracellular gadolinium-
based contrast agents [23] and was compared with 

D
ow

nl
oa

de
d 

fr
om

 w
w

w
.a

jr
on

lin
e.

or
g 

by
 I

ns
tit

ut
o 

Su
pe

ri
or

e 
de

 S
an

ita
 o

n 
10

/2
8/

15
 f

ro
m

 I
P 

ad
dr

es
s 

19
5.

45
.1

02
.1

91
. C

op
yr

ig
ht

 A
R

R
S.

 F
or

 p
er

so
na

l u
se

 o
nl

y;
 a

ll 
ri

gh
ts

 r
es

er
ve

d 



1116	 AJR:205, November 2015

Rigsby et al. 

the severe allergiclike reaction rate in a series of 
pediatric patients [25] using the Fisher exact test.

The risk ratio for overall adverse reaction rates 
between anesthetized and nonanesthetized pa-
tients was calculated using a generalized linear 
model [26]. An exact multinomial test was used to 
compare the mild, moderate, and severe adverse 
reaction rates within the groups of anesthetized 
and nonanesthetized patients. A one-sample bi-
nomial test was used to test mild, moderate, and 
severe adverse reaction proportions between the 
anesthetized and nonanesthetized patients for sig-
nificant difference. Data were analyzed using sta-
tistics software (SAS, version 9.3, SAS Institute).

Results
During the study period, 626 patients re-

ceived 711 doses of gadofosveset trisodium. 
Of the 711 doses of gadofosveset trisodium, 
556 patients received 1 dose, 57 patients re-
ceived two doses, 11 patients received three 
doses, and 2 patients received four doses of 
contrast material. The mean (±  SD) age of 

patients at contrast administration was 11.7 ± 
5.5 years (age range, 4 days–20.8 years) (Fig. 
1). Of the 711 doses, 45.9% (326/711) were 
administered to females and 54.1% (385/711) 
were administered to males. The mean pa-
tient weight was 44.7 ± 24.5 kg (range, 2.4–
144.0 kg).

Of the 711 MRI examinations, 367 (51.6%) 
were performed in anesthetized patients and 
344 (48.4%) MRI examinations were per-
formed in nonanesthetized patients. The an-
esthetic regimens used were dissimilar and 
included a variety of inhaled and IV anes-
thetic agents. The mean gadofosveset triso-
dium dose was 0.12 mL/kg (0.03 mmol/kg), 
which is the dose recommended by the man-
ufacturer for assessment of aortoiliac disease 
in adults [17]. Most examinations (88.5%, 
629/711) were performed for thoracic car-
diovascular assessment, and a small number 
of studies were MR angiography studies of 
peripheral vascular anatomy or of the body, 
head, neck, or pelvis (Fig. 2). All contrast 

material was injected via a power injector at 
rates between 1.5 and 3 mL/s, and contrast 
injection was followed by a normal saline 
flush (1 mL/kg of body weight [minimum, 5 
mL; maximum, 20 mL]). All examinations 
were performed at 1.5 T.

All adverse events were recorded in the 
EMR by a nurse. Severe adverse events were 
also documented in the EMR by a physician. 
Of the 711 contrast dose administrations, 
80.9% (575/711) had no adverse reactions. 
There were 137 adverse reactions document-
ed in 115 patients (mean age, 9.2 years; age 
range, 7.2 months–20.8 years), which yields 
an overall adverse reaction event rate of 19.3% 
(137/711). Of these 137 adverse reactions, 127 
were graded as mild, 8 were graded as mod-
erate, and 2 were graded as severe (Table 1).

There were 115 (31.3%, 115/367) adverse 
reactions recorded in 98 anesthetized pa-
tients (Table 1). The most common adverse 
reactions in this patient group were mild 
(93.0%, 107/115) in degree and included 

TABLE 1: Classification of All Adverse Events

Patient Group

No. (%) of Adverse Events

p TotalMild Moderate Severe

Anesthetized patients 107 (93.0) 8 (7.0) 0 (0) < 0.0001a 115 (100)

Nonanesthetized 
patients

20 (90.9) 0 (0) 2 (9.1) < 0.0001a 22 (100)

Total no. (%) of adverse 
events

127 (92.7) 8 (5.9) 2 (1.5) 137 (100)

p < 0.0001b 0.008b 0.5b 0.001c

aExact multinomial test.
bBinomial test of proportions.
cFisher exact test.

N
o

. o
f 

P
at

ie
n

ts

Patient Age (y)

70

60

50

40

30

20

10

0

1 2 3 4 5 6 7 8 9 10 11 12 13 1815 16 1714 19 20< 1

Mean age: 11.7 years

Fig. 1—Bar graph shows distribution of pediatric patients in study group by age at time each gadofosveset trisodium dose was administered.
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sore throat (36.5%, 42/115), emesis (27.8%, 
32/115), and pain (9.6%, 11/115) (Fig. 3). 
Eight reactions in this group (7.0%, 8/115) 
were moderate in degree and included nau-
sea and repeated emesis in seven patients 
that required the administration of an anti-
emetic medication. Tachypnea was experi-
enced by one patient with congenital heart 
disease, and overnight observation and oxy-
gen administration were required but no oth-
er interventions were needed. Neither severe 
nor allergiclike adverse reactions were re-
ported in the group of anesthetized patients.

There were 22 (6.4%, 22/344) adverse re-
actions recorded in 16 nonanesthetized pa-
tients (Table 1). Of the adverse reactions in 
this patient group, 90.9% (20/22) were mild 
and included dizziness (22.7%, 5/22) and 
anxiety (18.2%, 4/22) (Fig. 4). No moder-

ate-degree adverse reactions were report-
ed in this group. Allergiclike adverse reac-
tions were seen in three patients, accounting 
for 13.6% (3/22) of the adverse reactions in 
the nonanesthetized group. The allergiclike 
reaction rate was 0.9% (3/344) in the non-
anesthetized group and 0.42% (3/711) in the 
entire study population. No patient who had 
an allergiclike reaction had a prior recorded 
allergic reaction to a gadolinium-based con-
trast agent. The first patient had a mild al-
lergiclike reaction consisting of prolonged 
sneezing. Two patients had severe aller-
giclike reactions, for an overall severe aller-
giclike reaction rate of 0.28% (2/711). One 
patient had erythema, diffuse urticaria, and 
hypoxia and was treated with IV diphenhy
dramine and epinephrine (EpiPen, Mylan). 
The second patient had face and lip angio-

edema, bronchospasm, and hypoxia and was 
treated with diphenhydramine IV and an al-
buterol nebulizer. The patient responded to 
the treatment immediately, and no epineph-
rine was administered. Both patients were 
discharged after a short hospital stay for ob-
servation. There were no adverse outcomes 
after treatment of the allergiclike reactions.

The severe allergiclike reaction rate for all 
dose administrations in our study was 0.28% 
(2/711) and does not significantly differ (p = 
0.376; power, 14.3%) from the anaphylactoid 
or anaphylaxis rate for adults that is listed 
in the Ablavar package insert (2/1676 sub-
jects, 0.12%) [24]. The severe allergiclike 
reaction rate of 0.28% is significantly great-
er (p  < 0.0001) than the severe adverse re-
action rate reported in a conglomerate series 
of 697,000 patients [23] and is significantly 
greater (p < 0.01) than the severe adverse re-
action rate of 0.0075% in a series of pediat-
ric patients reported by Dillman et al. [25].

The calculated risk ratio for the overall 
adverse reaction rates of anesthetized and 
nonanesthetized patients shows that anesthe-
tized patients were 5.7 times more likely to 
experience an adverse reaction as nonanes-
thetized patients and that the frequency of 
adverse reactions in the anesthetized patients 
is significantly greater than that in the non-
anesthetized patients (p < 0.0001). An exact 
multinomial test shows that there is highly 
significant evidence of a difference in the 
proportion of adverse reactions for each cat-
egory (mild, moderate, severe) within each 
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Fig. 2—Bar graph shows distribution of patients by anatomic regions imaged for 
each dose of gadofosveset trisodium.

Fig. 3—Bar graph shows distribution of adverse reactions in patients who 
underwent MRI examinations while under general anesthesia. There were 115 
adverse reactions recorded in 98 anesthetized patients.
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distribution of adverse 
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who underwent MRI 
examinations without 
general anesthesia. 
There were 22 adverse 
reactions recorded in 
16 nonanesthetized 
patients.
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group (anesthetized vs nonanesthetized; 
all p values, p  <  0.0001). The proportion 
of anesthetized patients who experienced 
mild adverse reactions (106 patients, 28.9%) 
is significantly different from the propor-
tion of nonanesthetized patients who expe-
rienced mild adverse reactions (20 patients, 
5.8%) (p < 0.0001). The proportion of anes-
thetized patients who experienced moderate 
adverse reactions (8 patients, 2.2%) is also 
significantly (p  = 0.008) different from the 
proportion of nonanesthetized patients (0 pa-
tients, 0%). However, there is no significant 
difference when comparing the proportion 
of anesthetized patients (0 patients, 0%) who 
experienced severe adverse reactions with 
the proportion of nonanesthetized patients (2 
patients, 0.0058%) (p = 0.5) (Table 1).

Discussion
Reported adverse reaction rates to extra-

cellular gadolinium-based contrast agents in 
large retrospective studies of adults are low 
and range from 0.04% to 0.48% [27–29]. 
The overall adverse reaction rate in our study 
population of 19.3% is significantly greater 
than these reported adverse reaction rates 
in adults. One likely cause for the differ-
ence in adverse reaction rates between these 
larger studies of adults and our study of pe-
diatric patients is the retrospective nature of 
the studies. Minor adverse reactions that did 
not require treatment in those studies may 
not have been recorded. For example, Li et 
al. [28] explained that minor reactions were 
not recorded: “sensations of hot or cold, tran-
sient sensations of taste or mild pain at the 
injection site were excluded as adverse reac-
tions.” In the study by Hunt et al. [27], only 
adverse reactions that occurred within 30 
minutes of contrast medium administration 
were recorded.

The adverse reaction rate reported in a 
prospective adult clinical trial of gadopen-
tetate dimeglumine was 19.9% (213/1068) 
[30], which is comparable to our reported 
adverse reaction rate of 19.3%. Because the 
gadopentetate dimeglumine clinical trial of 
adults recorded all adverse events prospec-
tively, that study likely captured more ad-
verse events than the retrospective studies.

Of the MRI examinations in our study, 
51.6% were performed in anesthetized chil-
dren. Reactions to the anesthetic agents 
alone have likely led to an increased rate of 
reported adverse reactions relative to con-
trast-related adverse reactions. In a study 
of 4998 ambulatory children who under-

went surgery performed with general an-
esthetic, Patel and Hannallah [31] report-
ed a 34.6% (1728/4998) complication rate 
within 24 hours of discharge from the hos-
pital. The complications seen in their study 
group included vomiting (8.9%, 447/4998), 
cough (6.5%, 324/4998), sleepiness (5.9%, 
297/4998), sore throat (5.1%, 257/4998), 
fever (4.7%, 235/4998), and hoarseness or 
mild croup (3.4%, 168/4998). These types 
of adverse reactions are similar to the mild 
and moderate adverse reactions reported in 
our anesthetized patient group (Fig. 3). Be-
cause all of our patients did not receive the 
same anesthetic regimen, comparisons of ad-
verse reactions related to specific anesthet-
ic regimens could not be performed. Shel-
lock et al. [32] compared 85 children (mean 
age, 8.6 years; age range, 2 days–17 years) 
who received gadobenate dimeglumine with 
89 children (mean age, 4.7 years; age range, 
7 months–17 years) who received gadopen-
tetate dimeglumine for MRI studies of the 
CNS. They reported that 24 patients had 34 
adverse reactions up to 24 hours after con-
trast administration, which yields an adverse 
reaction rate of 19.5% (34 reactions in 174 
children) that is similar to our 19.3% over-
all adverse event rate. Fever was the most 
common mild adverse reaction seen in six 
patients in their study [32]. Three more se-
rious reactions were reported in their study, 
including vomiting, fever, and hypoxia, and 
are similar to the types of physiologic reac-
tions seen in our study. All adverse events in 
their study were attributed to the “patient’s 
underlying condition” except vomiting in 
one patient that the authors report could have 
been related to contrast administration. The 
number of patients undergoing examinations 
under anesthesia is not reported in their data, 
but given the age range of the patients (2 
days–17 years), anesthesia was likely used in 
the younger children in their study.

Our risk ratio calculations for the overall 
rate of adverse events indicate that anesthe-
tized patients were 5.7 times more likely to 
experience an adverse reaction as nonanes-
thetized patients and that there are significant 
differences (p < 0.0001) in each category of 
reaction (mild, moderate, severe) between 
the anesthetized and nonanesthetized pa-
tients. Although the adverse reactions seen in 
anesthetized patients in our study cannot ab-
solutely be attributed to the anesthesia rath-
er than to the gadofosveset trisodium, simi-
lar types of reactions are reported in children 
undergoing anesthesia [31]. Additionally, the 

use of anesthetic greatly increased the inci-
dence of nonallergiclike adverse reactions 
in our study, so it is likely that many of the 
adverse reactions in the anesthetized patient 
group were related to anesthesia.

Allergiclike adverse reactions to gadolin-
ium-based contrast agents constitute a small 
percentage (2.2% [28] to 3.1% [27] to 4.3% 
[29]) of all adverse reactions. In a conglom-
erate series of 697,000 doses of gadolinium-
based contrast agents, there were five severe 
allergiclike reactions (0.0007%) [23]. Dill-
man et al. [25] reported a 0.04% (6/13,344 
administrations) acute allergiclike reaction 
rate to a variety of gadolinium-based con-
trast agents (not including gadofosveset tri-
sodium) in children, which is less than their 
reported allergiclike reaction rate of 0.07% 
(48/65,009 administrations) in adults. Two 
of the six allergiclike reactions in pediat-
ric patients were reported as mild and one 
(0.0075%, 1/13,344) was reported as severe. 
In our study group, the severe adverse reac-
tions were all allergiclike reactions, with an 
allergiclike reaction rate of 0.28%. This se-
vere allergiclike reaction rate of 0.28% is 
significantly greater (p  <  0.0001) than the 
0.0007% severe adverse reaction rate re-
ported in the conglomerate series of 697,000 
patients [23] and is significantly greater 
(p  <  0.01) than the severe adverse reaction 
rate of 0.0075% reported by Dillman et al. 
(Fig. 5). The severe adverse reaction rate in 
our study group is greater than the anaphy-
laxis rate in adults listed in the Ablavar pack-
age insert (0.12%, 2/1676 subjects) [24], but 
the difference is not statistically significant 
(p = 0.376) possibly because of the relatively 
small sample sizes in both studies. Prince et 
al. [13] reported a single severe allergiclike 
reaction to gadoteridol in 3371 injections of 
adult and pediatric patients, for a severe ad-
verse reaction rate of 0.03%. The severe al-
lergiclike reaction was observed in a 9-year-
old boy undergoing an anesthetized MRI 
examination who had urticaria and wheezing 
with desaturation immediately after injec-
tion of gadoteridol. He was treated with epi-
nephrine, albuterol, diphenhydramine, and 
dexamethasone and was discharged without 
complication [13].

The limitations to this study include the 
retrospective nature of data acquisition. It is 
likely that all severe adverse reactions would 
have been captured in our data review; how-
ever, because all patients were not specifical-
ly contacted for follow-up, mild or delayed 
adverse reactions may be underreported. Of 
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the patients in our study, 51.6% underwent 
MRI examinations while anesthetized. It is 
not possible to definitively separate anesthe-
sia-related adverse reactions from contrast-
related adverse reactions because some of 
the reactions including emesis, nausea, and 
dizziness were seen in anesthetized patients 
and in nonanesthetized patients. Howev-
er, the risk ratio calculations show a signifi-
cantly higher risk for anesthetized patients to 
have mild and moderate physiologic adverse 
reactions, which suggests that many of these 
reactions are related to anesthesia rather than 
to the contrast agent. Because the successful 
performance of MRI examinations in young 
children often requires anesthesia, having 
information about reactions seen in anesthe-
tized children should be useful to other pedi-
atric centers.

Conclusions
Most reactions seen after gadofosveset tri-

sodium administration in children and young 
adults were mild and there were no adverse 
outcomes from any recorded reactions; how-
ever, because severe allergiclike reactions 
were observed, policies must be in place to 
treat patients with adverse reactions when 
using this contrast agent. These data may be 
useful to centers considering a program for 
administering gadofosveset trisodium to pe-
diatric patients.
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Fig. 5—Bar graph shows frequencies of severe allergiclike adverse reaction for this study and three other 
sources.  

D
ow

nl
oa

de
d 

fr
om

 w
w

w
.a

jr
on

lin
e.

or
g 

by
 I

ns
tit

ut
o 

Su
pe

ri
or

e 
de

 S
an

ita
 o

n 
10

/2
8/

15
 f

ro
m

 I
P 

ad
dr

es
s 

19
5.

45
.1

02
.1

91
. C

op
yr

ig
ht

 A
R

R
S.

 F
or

 p
er

so
na

l u
se

 o
nl

y;
 a

ll 
ri

gh
ts

 r
es

er
ve

d 



1120	 AJR:205, November 2015

Rigsby et al. 

org/quality-safety/resources/~/media/37D84428

BF1D4E1B9A3A2918DA9E27A3.pdf/. Published 

2013. Accessed March 5, 2015

	24.	Lantheus Medical Imaging website. Ablavar. www.

ablavar.com/docs/PI_ABLAVAR_US_515862-0113_

(8.5x11)_v1_30Sep13.pdf. Accessed March 5, 2015

	25.	Dillman JR, Ellis JH, Cohan RH, Strouse PJ, Jan 

SC. Frequency and severity of acute allergic-like 

reactions to gadolinium-containing IV contrast 

media in children and adults. AJR 2007; 

189:1533–1538

	26.	Lindquist K. How can I estimate relative risk in 

SAS using proc genmod for common outcomes in 

cohort studies? Los Angeles, CA: UCLA Statisti-

cal Consulting Group, 2006

	27.	Hunt CH, Hartman RP, Hesley GK. Frequency 

and severity of adverse effects of iodinated and 

gadolinium contrast materials: retrospective re-

view of 456,930 doses. AJR 2009; 193:1124–1127

	28.	Li A, Wong CS, Wong MK, Lee CM, Au Yeung 

MC. Acute adverse reactions to magnetic reso-

nance contrast media: gadolinium chelates. Br J 

Radiol 2006; 79:368–371 [Erratum in Br J Radiol 

2007; 80:145]

	29.	Prince MR, Zhang H, Zou Z, Staron RB, Brill PW. 

Incidence of immediate gadolinium contrast me-

dia reactions. AJR 2011; 196:(web)W138–W143

	30.	Goldstein HAKF, Blumetti RF, Holyoak WL, 

Hugo FP, Blumenfield DM. Safety assessment of 

gadopentetate dimeglumine in U.S. clinical trials. 

Radiology 1990; 174:17–23

	31.	Patel RI, Hannallah RS. Anesthetic complications 

following pediatric ambulatory surgery: a 3-yr 

study. Anesthesiology 1988; 69:1009–1012

	32.	Shellock FG, Parker JR, Pirovano G, et al. Safety 

characteristics of gadobenate dimeglumine: clini-

cal experience from intra- and interindividual com-

parison studies with gadopentetate dimeglumine. 

J Magn Reson Imaging 2006; 24:1378–1385

D
ow

nl
oa

de
d 

fr
om

 w
w

w
.a

jr
on

lin
e.

or
g 

by
 I

ns
tit

ut
o 

Su
pe

ri
or

e 
de

 S
an

ita
 o

n 
10

/2
8/

15
 f

ro
m

 I
P 

ad
dr

es
s 

19
5.

45
.1

02
.1

91
. C

op
yr

ig
ht

 A
R

R
S.

 F
or

 p
er

so
na

l u
se

 o
nl

y;
 a

ll 
ri

gh
ts

 r
es

er
ve

d 


