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Abstract
Background Few studies on the safety of gadolinium-based contrast agents have been performed in children with even fewer
focusing on children younger than 2 years of age.
Objective To assess the safety of gadoterate meglumine (Dotarem) in patients younger than 2 years of age by evaluating adverse
events following contrast administration.
Materials and methods Pediatric patients younger than 2 years of age undergoing magnetic resonance imaging (MRI) with and
without contrast were prospectively enrolled and received a weight-based intravenous dose of gadoterate meglumine (0.1 mmol/
kg). The occurrence of adverse events was assessed at the time of injection, 2 h after MRI, and by phone contact using a standard
questionnaire 24 h after MRI. Adverse events were documented including the time of onset, duration of symptoms, intensity,
causality and subsequent outcome. Descriptive statistics were used to characterize patient information.
Results One hundred fifty exams were completed in 150 patients (median age: 12.1 months, age range: 0.25–23 months; males:
56%). Almost all patients (97.3%) received sedation/anesthesia before and duringMRI. Thirty-four adverse events were reported
in 23 patients overall (15.3%; male: 73.9%; median age: 11 months, age range: 3–23 months). Within the initial 2 h after the
injection, there was one report of transient flushing/warmth and one report of vomiting, the latter of which was related to drinking
formula too soon after anesthesia. Twenty-two patients (14.7%), who had all received sedation/anesthesia, experienced minor
adverse events within 24 h, most physiological. Fourteen patients (9.3%) reported emesis, eight (5.3%) reported transient
flushing/warmth, seven (4.7%) reported nausea, one (0.7%) reported altered taste and one (0.7%) reported dizziness. No patient
experienced anaphylaxis. Two patients (1.3%) reported allergic-like reactions, which consisted of wheezing or sneezing.
Conclusion No patient experienced adverse events directly related to gadoterate meglumine. Only two adverse events were
reported to have occurred in the initial 2 h after the exam, while the rest were reported on the 24-h follow-up call. The higher
reported rate of adverse events in this study may be related to concomitant sedation/anesthesia as well as to overreporting from
parents on the 24-h follow-up questionnaire. The study confirms a good safety profile for gadoterate meglumine in this very
sensitive population.
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Introduction

Research emphasis on the safety of gadolinium-based contrast
agents (GBCAs) for magnetic resonance imaging (MRI) re-
mains high given concerns over gadolinium deposition in pa-
tients with normal renal function and previously over
nephrogenic systemic fibrosis in patients with compromised
renal function [1–10]. While these represent potential late-
onset side effects of GBCA usage, there is still an emphasis
on studying the potential immediate adverse reactions of these
agents. Most of the studies evaluating the immediate safety of
GBCAs have been performed in adults, with fewer dedicated
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to the safety of the agents in children [11–13]. Even fewer
studies have followed the patients beyond the window for
immediate adverse reactions to see if there is a potential for
delayed-onset adverse reactions.

Gadoterate meglumine (Dotarem; Guerbet LLC,
Villepinte, France) is a contrast agent that was introduced in
1989 and has been in regular use in Europe and the rest of the
world since then [12]. It was approved for use in the United
States in 2013 [12]. It is thought that the high kinetic stability,
which is provided by the macrocyclic structure, and the ionic
nature of the drug, which results in a higher thermodynamic
stability, allow for decreased free gadolinium deposition in the
tissues [14, 15]. It is the only ionic macrocylic agent on the
market, and it has no unconfounded reported cases of
nephrogenic systemic fibrosis [10]. Its initial approval was
for patients >2 years of age and eventually was broadened to
include patients <2 years of age [16].

The primary objective of this study is to assess the safety of
gadoterate meglumine in patients younger than 2 years of age
for both immediate adverse events and adverse events that
occur up to 24 h after GBCA administration.

Materials and methods

This was a prospective study approved by the Institutional
Review Board and registered on https://clinicaltrials.gov
(NCT02609919). As the study was initiated before U.S.
Food and Drug Administration (FDA) approval of gadoterate
meglumine in patients younger than 2 years of age, an
Investigational New Drug Application was obtained from
the FDA. Patients were enrolled between Feb. 2, 2016, and
July 19, 2019.

A data safety monitoring board was convened annually to
review collected data for safety. The data safety monitoring
board was made up of radiologists and a statistician. At all
reviews, the board determined the study had no safety con-
cerns that should cause the study to terminate early.

Study patients

Eligible patients were those younger than the age of 2 years
who had to undergo an MRI exam without and with contrast
that had been protocoled to use gadoterate meglumine by an
attending radiologist (either a pediatric radiologist or neurora-
diologist) as part of a routine standard of care examination.
MRI exams were performed with or without sedation/anesthe-
sia. Written informed consent was obtained from the patients’
parent(s) or caregiver.

Patients excluded were those with a glomerular filtration
rate <30 mL/min/1.73 m2, those with known renal failure or
prior hypersensitivity reaction to GBCAs, those not accompa-
nied by a parent, and those who were unable to complete the

MRI exam before contrast administration. Patients who had
more than one MRI during the study were also excluded from
enrolling more than once.

All MRI exams were performed on either a 3-T GE
Discovery 750 W or 1.5-T GE Signa HDXT 23.0 (GE
Healthcare, Milwaukee, WI). MRI coil usage and sequences
obtained varied depending on the protocol and body part be-
ing imaged. All protocols included at a minimum T1-
weighted imaging and T2-weighted imaging, both with and
without fat saturation, and T1-weighted fat-saturated post-
contrast images.

The electronic medical record was reviewed for all patients
to obtain age, gender, weight, risk factors (renal disease, au-
toimmune disease, other medical conditions), reason for ex-
am, type of exam, dose of gadoterate meglumine, route of
injection and tolerance to injection. In addition, when appli-
cable, the types of medications used for sedation were record-
ed as well as the method of sedation: deep sedation, laryngeal
mask airway or general endotracheal anesthesia.

Patients were given a weight-based dose of gadoterate
meglumine of 0.2 mL/kg (0.1 mmol/kg) body weight. It was
administered as an intravenous (IV) bolus injection at a flow rate
of approximately 1–2mL/s either by manual or power injection.

Adverse event monitoring

During the MRI exam, all patients had continuous monitoring
of heart rate and peripheral oxygen saturation. Sedated pa-
tients were monitored similarly after the MRI exam until they
reached an Aldrete score >6, which is based on scores of 0, 1
or 2 for activity, respiration circulation, consciousness and
color [17]. After this, the monitoring devices were removed.
The patients were then observed off the monitors until at least
2 h after the exam had elapsed.

Assessment for adverse events was performed at three time
points. The first assessment was at the time of the contrast
injection. The dose of gadoterate meglumine administered,
the site of IV injection of the contrast agent and the presence
of any adverse effects were documented by the MRI technol-
ogist. The secondwas made 2 h after the contrast injection and
was documented by a registered nurse in the imaging depart-
ment and included how the patient physically appeared (e.g.,
active, no acute distress), whether they had returned to base-
line activities of daily living as reported by the parents, the
appearance of the peripheral IV site, and whether there were
any signs of systemic reaction. The third was conducted by
phone 24 h after the MRI. The parents were called by the
research coordinators or senior medical student the next day
to identify any adverse events by a standard questionnaire
(Table 1). Script modifications were routinely made for the
parents when describing paresthesias as numbness or tingling
and dyspnea as shortness of breath. Allergic reactions were
categorized into allergic-like and physiological based on the
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categories outlined in the American College of Radiology
(ACR)Manual on Contrast Media Version 10.3 (Table 2) [18].

All adverse events were documented including nausea,
headache, injection site pain, injection site coldness, burning
sensation, heart arrhythmia, nausea, vomiting, diarrhea, dizzi-
ness, paresthesias, seizures, tremors or muscle spasms, fever
and allergic reactions (cardiac or respiratory arrest, laryngeal
edema, angioedema or urticaria). While symptoms of head-
ache, nausea, altered or bad taste in mouth, and paresthesias
are difficult to assess in this age group as patients are unable to
self-report, it was important to include them, as they are
known potential adverse reactions from gadoterate
meglumine [16]. Therefore, reporting of these symptoms re-
lied on parent observations as something unusual or out of the
ordinary for their child. If necessary, management and treat-
ment of acute reactions to contrast media would follow the
guidelines outlined in Table 2 of the ACRManual on Contrast
Media Version 10.3 [17].

If and when an adverse event was reported, the type of
event, the time of onset relative to the administration of the
GBCA, the duration of symptoms, the intensity of the reaction
(mild, moderate, severe), the causality (not related, probably
related, related, definitely related, unclassifiable) and the sub-
sequent outcome (required treatment, favorable outcome, re-
covery with sequela, or death) were documented.

Parents were given an information sheet before their child’s
discharge indicating the possible adverse events that may oc-
cur related to gadoterate meglumine with instructions on what
to do and whom to call, if necessary, should any of them occur.

Statistical analysis

Descriptive statistics were used to report the counts and per-
centages of patient characteristics. Descriptive statistics were
done in Excel Version 1.5 (Microsoft 2016) and Calculator.net
(Maple Tech International, LLC 2008–2019) [19, 20].

Results

A total of 170 patients were enrolled. Twenty were considered
screening failures and were not included in the final analysis.
These included reasons related to the parents being unable to
stay the full 2 h after the MRI, gadoterate meglumine was not
the contrast agent that was ultimately used, or the MRI was
cancelled, most commonly because of the inability to get an
IV catheter placed. A single patient was erroneously enrolled
twice for two separate exams done on different days. This
patient was counted as two separate exams and patients.

Of the 150 patients included in the study, 84 (56%) were
male. The ages ranged from 0.25 to 23.0 months with a me-
dian age of 12.1 months (Table 3). Indications for the MRI
exam included neurological (82.0%), body (10.0%), muscu-
loskeletal (6.0%), body and musculoskeletal (0.7%), neuro-
logical and musculoskeletal (0.7%), and whole body (0.7%).

MRI exam types included brain, orbits and/or face
(72.0%); chest, abdomen and/or pelvis (9.4%); spine (7.3%);
extremity (7.3%); MR angiography/MR venography (1.3%);
brain and spine (1.3%); or other (combination of brain and
pelvis) (1.3%).

The mean (±standard deviation) volume of gadoterate
meglumine given to patients was 1.85 (±0.5) mL (range:
0.6–3.4 mL).

A total of 23 patients reported 34 adverse events with an
overall rate (both early and late onset) of 15.3% (male: 73.9%;
median age: 11 months, age range: 3–23 months) (Table 4).
All but one patient (95.7%) reporting adverse events
underwent an MRI for a neurological indication with the sin-
gle remaining patient getting a body MRI. No patient had an
immediate reaction to the gadoterate meglumine injection.
Two patients (1.3%) had a physiological reaction within the
2-h observation period. The first was reported by the parents
on the 24-h follow-up call as facial redness for approximately
10–15 min after waking up from the MRI exam. This obser-
vation, however, was not supported by the nursing record
during this time period, but it was included since the parents
reported it. This patient had undergone sedation with
propofol. The second patient had an episode of vomiting,

Table 1 Questionnaire given to parents on the 24-h
follow-up phone call

Did your child experience any of the following after
being discharged from the hospital from the MRI exam?

Headache Yes or No

Nausea Yes or No

Dizziness Yes or No

Altered or bad taste in mouth Yes or No

Feeling hot or flushing Yes or No

Injection site reactions Yes or No

Vomiting Yes or No

Rash (includes generalized, macular, popular, pruritic) Yes or No

Erythema or redness Yes or No

Hypersensitivity/anaphylactoid (i.e. urticarial, facial
edema, eyelid edema, flushing, cough, sneezing,
wheezing, chest pain, cyanosis)

Yes or No

Dyspneaa Yes or No

Paresthesiab Yes or No

Following your child’s discharge from MRI, did he/she
have any other clinic appointments or tests/exams in
the hospital? If so, what were they?

Yes or No

a Shortness of breath was used in addition as a script
modification when making calls
b Numbness or tingling was used in addition as a
script modification when making calls
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which occurred 45 min after completion of the MRI and was
related to drinking formula too soon after waking up from
anesthesia. Neither reaction was considered a direct result of
gadoterate meglumine by the principal investigator. There
were no serious adverse events.

On the 24-h follow-up call, 33 adverse events were report-
ed in 22 patients (14.7%). Themajority of these reactions were
physiological (95.4%). Vomiting (n=13, 8.7%), transient
flushing or warmth (n=8, 5.3%) and nausea (n=7, 4.7%)
accounted for the majority. Seven of those with reports of
vomiting had a history of gastroesophageal reflux. Other re-
ported physiological reactions included dizziness (n=1, 0.7%)
and altered taste (n=1, 0.7%), the latter of which was de-
scribed by parents as the patient not having an appetite or
spitting out food.

Two allergic-like reactions in 2 patients (1.3%) were report-
ed on the 24-h follow-up call. A single moderate severity
allergic-like reaction of wheezing (0.7%) was reported after
the 2-h observation window in a patient with a history of tu-
berous sclerosis, seizures and cardiac rhabdomyoma who was
getting an abdominal MRI. This patient had, however, also
undergone sedation with rocuronium, sevoflurane and nitrous
oxide and had received dexamethasone and sugammadex. No
other reactions were reported in this patient and no treatment

was required. One mild allergic-like reaction, sneezing, was
reported in another patient who had undergone general anes-
thesia and sedation with vecuronium. The onset of the sneezing
was after the 2-h observation period and occurred in addition to
nausea, vomiting and transient warmth. Neither of these reac-
tions was solely attributable to gadoterate meglumine.

No reports of headache or paresthesia were made, al-
though, given the age group of the patients, this is not surpris-
ing as they would be unable to self-report those symptoms.

The large majority of patients (n=146, 97.3%) were sedat-
ed. All sedated patients received some form of pre-sedation
drug, most commonly nasal versed. Deep sedation was ob-
tained in one patient following nasal versed alone. Moderate
sedation or general anesthesia (using a laryngeal mask airway
or endotracheal tube) was performed using one or a combina-
tion of some of the following: propofol, vecuronium,
rocuronium, cisatrocurium, sevoflurane, fentanyl and/or ni-
trous oxide. The majority of sedated patients received
propofol either by itself (n=104, 71.2%) or in combination
with other agents (n=13, 8.9%). During induction, six sedated
patients (4.1% sedated) received glycopyrrolate. Some pa-
tients also received either sugammadex (n=6; 4.1% sedated)
or neostigmine (n=6; 4.1% sedated) as anesthesia reversal
agents. In addition, 12 patients (8.2% sedated) were given

Table 2 Classification of acute contrast reactions based on type and severity

Severity Physiological Allergic-like

Mild Limited nausea/limited vomiting Limited urticaria/pruritus

Transient flushing/warmth/chills Cutaneous edema

Headache Limited itchy/scratchy throat

Dizziness Nasal congestion/rhinorrhea/conjunctivitis

Anxiety Sneezing

Altered taste

Mild hypertension

Vasovagal reaction that resolves spontaneously

Moderate Protracted nausea/vomiting Diffuse urticaria/pruritus

Hypertensive urgency Diffuse erythema with stable vital signs

Isolated chest pain Facial edema without dyspnea

Vasovagal reaction that requires treatment and
responds to treatment

Throat tightness or hoarseness without dyspnea

Wheezing/bronchospasm without or with mild
hypoxia

Severe Vasovagal reaction that is resistant to treatment Diffuse edema/facial edema with dyspnea

Arrhythmia Diffuse erythema with hypotension

Convulsions/seizures Laryngeal edema with stridor and/or hypoxia

Hypertensive emergency Wheezing/bronchospasm with significant hypoxia

Pulmonary edema* Anaphylactic shock (hypotension and tachycardia)

Pulmonary edema*

Adapted from the American College of Radiology Manual on Contrast Media Version 10.3 (with permission) [18]

*Pulmonary edema can be cardiogenic or non-cardiogenic. Non-cardiogenic pulmonary edema can be allergic-like (in tandem with other allergic-like
reactions) or physiological (in the absence of other allergic-like reactions)
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dexamethasone, a steroid during the exam, and one of those
patients also received albuterol. All of the patients who re-
ceived dexamethasone underwent general anesthesia with an
endotracheal tube or laryngeal mask airway. Of the patients
who received dexamethasone, three reported adverse reac-
tions. One reported vomiting, one reported wheezing and
one reported sneezing, transient warmth, nausea and
vomiting. The one patient who reported only vomiting had
also received a dose of ondansetron before the reversal of
anesthesia.

No adverse reactions were reported in any of the four pa-
tients who underwent an MRI without sedation and received
gadoterate meglumine. The single patient who was enrolled
twice did not experience any adverse reactions.

Discussion

The rate of adverse events for GBCAs is much lower than that
of iodinated contrast agents and ranges from 0.07% to 2.4%
[17, 21]. Most of these reactions are physiological with
allergic-like reactions being even rarer at a reported frequency
of 0.004–0.7% [17]. Children are believed to have even lower
incidences of adverse events with iodinated contrast agents for
CT compared to adults [22, 23]. However, there are fewer
studies on adverse events following GBCAs in children, with
even fewer in children younger than 2 years of age, and some
of these studies are retrospective, which limits the ability to
detect adverse events [17, 24]. In addition, most of these stud-
ies focused on the detection of immediate adverse events and
did not follow patients for any extended period of time [12,
25–27]. While most severe symptoms and signs usually de-
velop within the first 20 min after exposure to the contrast
material, these symptoms may continue despite treatment or
recur [21]. Delayed reactions are rare [17].

Our study was novel in that we monitored the patients for
both immediate and delayed-onset adverse events and catego-
rized them with regard to the time of onset. Only two other
studies in pediatric patients receiving gadoterate meglumine
performed any type of follow-up on patients. Emond and
Brunelle [28] asked parents to self-report any adverse events
within 24 h and Scala et al. [29] performed 24-h and 1-week
follow-ups on patients. No parents self-reported any adverse
events in the former study, while the latter study did not cat-
egorize all of the reported adverse events as immediate or
delayed onset.

The overall frequency of adverse events in pediatric pa-
tients receiving gadoterate meglumine ranges from 0% to
28.9%. Chang and Pracros [25] performed the SECURE
study, a prospective observational study in 1,631 pediatric

Table 3 Patient demographics

Number of patients 150

Age Median: 12.1 months (range: 0.25–23.0 months)

Male 84 (56%)

Female 66 (44%)

Weight Mean: 9.3 kg (range: 0.6–17.0 kg)

Indications for MRI

Neurological 82%

Body 10%

Musculoskeletal 6.0%

Body/musculoskeletal 0.7%

Neurological/musculoskeletal 0.7%

Whole-body 0.7%

Mean dose of gadoterate meglumine (range; standard deviation) 1.85 mL (0.6–3.4 mL; 0.5)

Patients receiving sedation or anesthesia 146 (97.3%)

Table 4 Reported adverse events

Number of adverse events (frequency) 34 in 23 patients (15.3%)

Gender 73.9% male; 26.1%
female

Immediate 0

Within 2 h (% total patients) 2 (1.3%)

2–24 h after MRI (% total patients) 33 (14.7%)

Physiological reactions (% of adverse
events)

32 (94.1%)

Vomiting (mild) 13

Transient flushing or warmth (mild) 8

Nausea (mild) 7

Dizziness (mild) 1

Altered taste (mild) 1

Allergic-like reactions (% of adverse
events)

2 (5.9%)

Sneezing (mild) 1

Wheezing (moderate) 1
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patients (0–18 years) with 106 of those patients younger than
2 years of age. These patients were only followed for 1 h post-
injection, and only one adverse event was reported in a 2-year-
old child, which was thought unlikely to be related to contrast
agent [25]. Emond and Brunelle [28] performed a prospective
observational study in 104 children younger than 18 months
of age and reported no adverse events. Patients were moni-
tored under close surveillance for at least 2 h following con-
trast administration. Scala et al. [29] performed a prospective
study in 45 patients with a reported adverse event frequency of
28.9% in 13 patients in which only 1 adverse event (2.2%)
was considered a result of gadoterate meglumine. This was a
rash that occurred 8 h after receiving contrast and resolved
within 5 days after receiving treatment. Patients in this study
were initially observed between 2 and 4 h after contrast ad-
ministration [29]. Briand et al. [30] studied 402 pediatric pa-
tients, including 26 patients younger than 2 years of age [26].
One 16-year-old developed a papule on the inside of the thigh
thought to be related to gadoterate meglumine administration
with a reported adverse event frequency of 0.25%. No adverse
events were reported in patients 15 years of age or younger
[30]. Neiss et al. [31] studied 305 patients younger than
18 years of age out of a total of 4,169 patients. Six of those
patients were younger than 2 years of age. The overall rate of
adverse events reported was 0.84% [31]. It is unknown how
long patients were monitored following injection in both the
Briand et al. [30] and Neiss et al. [31] studies. Maurer et al.
[27] conducted a large post-marketing surveillance study on
84,621 patients, including 1,760 pediatric patients (ages
5 weeks–17 years), out of which 10 patients were younger
than 2 years of age [26]. The patients were monitored for only
30–60 min following their MRI, and there was an overall
adverse event frequency of 0.34% [27]. Ishiguchi and
Takahashi [32] performed a post-marketing surveillance study
on 3,444 patients receiving gadoterate meglumine. There were
41 pediatric patients in this cohort (age range: 1 month–
14 years) with only 2 patients younger than 2 years of age.
Outpatients were followed for 2 h onsite, and inpatients were
followed for several days. No adverse events were reported in
the pediatric patients, while the overall adverse event rate was
0.93% (32/3,444 patients) [32]. Forbes-Amrhein et al. [33]
performed a retrospective study of multiple GBCAs in pa-
tients ages 0–17 years with a reported frequency of 0.2%
adverse events in the subgroup of 12,012 administrations of
gadoterate meglumine.

Most of the reported adverse events in our study were of
mild intensity and physiological in nature, consistent with the
most commonly reported adverse events in prior studies. The
majority of adverse events were gastrointestinal-related (nau-
sea, vomiting) or related to transient flushing/warmth. One
mild and one moderate allergic-like reaction were reported
in patients who had also received anesthesia. The patient with
the moderate allergic-like reaction, wheezing, received

rocuronium and sevoflurane, which can rarely cause broncho-
spasm, and sugammadex, which can cause wheezing [34–41].

The frequency of immediate adverse events in our study of
1.3% is similar to those previously reported in pediatric pa-
tients receiving gadoterate meglumine when only looking at
those reactions occurring in the first 2 h. However, our overall
rate of adverse events of 15.3%, including both immediate and
delayed onset, is higher than most previously reported in the
literature [25–33].

Since most of our patients experiencing adverse events also
received concomitant sedation or anesthesia, it is possible that
many, if not all, of the reported symptoms were related to the
administered anesthesia medications. In addition, all but one
patient experiencing adverse events underwent an MRI for a
neurological indication. While this may simply be a result of
the fact that most patients in this study underwent an MRI for
neurological indication, it raises the possibility, given the pre-
dominance of reporting of nausea and vomiting, that some of
these symptoms may be the result of the patients’ underlying
disease processes, although this theory was not investigated in
this study. Similarly, since more than half of the patients
reporting vomiting had a history of gastroesophageal reflux,
it is difficult to distinguish whether the vomiting was a result
of that, anesthesia or the contrast agent. As a result, none of the
adverse events in this study can be directly attributed to
gadoterate meglumine exposure.

Furthermore, since all but two of the reported adverse
events occurred after the initial observation period and were
reported on the 24-h follow-up phone call, it is possible that
there is recall bias due to parents’ vigilance in looking for
symptoms to report, or from the power of suggestion as par-
ents heard the list of possible adverse events during the phone
call, thus overreporting them. It is also possible that the overall
incidence of adverse events to GBCAsmay be underestimated
since most studies do not follow patients for any significant
length of time after completion of the MRI exam.

Interestingly, while the overall patient population was
evenly divided between male and female, the majority of the
patients who reported adverse events were male. This obser-
vation has not, to our knowledge, beenmade in prior studies in
pediatric patients; however, this may be because we have a
higher number of adverse events compared to most prior pe-
diatric studies, likely as a result of our extended period of
observation. de Kerviler et al. [12] in a review of 25 years of
gadoterate meglumine use, which includes many of the stud-
ies summarized above, reported a higher incidence of adverse
drug reactions in females (61.9%) although the majority of
these patients were adults. Similarly, McDonald et al. [13],
in their retrospective study on adverse events using various
GBCAs, report a female predominance of both allergic-like
and physiological reactions in addition to observing that
allergic-like reactions occurred more frequently in inpatients
and in patients undergoing an MRI for body indication. This
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female predominance of adverse reactions has also previously
been reported following administration of iodinated contrast
material [42]. Further research in this area is warranted to see
if there is, in fact, a pediatric male predominance to adverse
events with GBCAs.

Our study does have some limitations. First, given the large
number of patients who received sedation/anesthesia, it is dif-
ficult to determine whether adverse events are solely the result
of gadoterate meglumine. However, this is an inherent limita-
tion in studying pediatric patients, who often require sedation/
anesthesia for MRI examinations, especially those younger
than 2 years of age. Second, it is possible that the overall
number of reported adverse events may have been reduced
since six patients received dexamethasone, a steroid, during
sedation. In addition to reducing nausea and vomiting, given
its anti-inflammatory properties, it may have prevented or re-
duced any immediate adverse drug reactions in this group.
Another limitation of the study is the potential variability in
observations that was introduced as different individuals were
performing the assessments at the three different time points.
While one patient was enrolled twice, the addition of this
patient a second time did not statistically alter the study
results.

Conclusion

No adverse events were directly attributed to gadoterate
meglumine exposure. Only two adverse events were reported
to have occurred in the 2-h observation period with the rest
reported on the 24-h follow-up phone call, neither of which
was directly attributable to gadoterate meglumine exposure.
The higher reported rate of adverse events in this study may be
related to concomitant sedation/anesthesia as well as to
overreporting from parents on the 24-h follow-up questionnaire;
however, since few studies follow patients beyond the time of
injection, further studies looking at delayed-onset adverse events
are warranted. The study confirms a good safety profile for
gadoterate meglumine in this very sensitive population.
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