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Acute respiratory distress syndrome is a sudden in onset, diffuse inflammatory form of lung
injury which may be associated with a variety of etiologies such as pneumonia, sepsis, as-
piration, and severe trauma. Prompt recognition and treatment of acute respiratory distress
syndrome is critical to reduce the associated high mortality. Severe lung injury presenting as
acute respiratory distress syndrome secondary to gadolinium contrast media (gadobutrol)
is rarely reported. We describe an interesting case of a 47-year-old woman who presented to
the emergency department with acute respiratory failure after gadolinium administration.
She was diagnosed with acute respiratory distress syndrome, was admitted to the intensive
care unit due to requiring mechanical ventilation. Her condition improved with epinephrine
and steroids and she was successfully extubated and discharged from the hospital in one

week.

© 2021 The Authors. Published by Elsevier Inc. on behalf of University of Washington.
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Introduction

The contrast agent gadolinium has been in use for imaging
studies especially magnetic resonance imaging for more than
30 years due to its high reliability and low rates of adverse
effects. Gadobutrol is a second-generation non-ionic macro-
cyclic gadolinium-based contrast agent with high thermosta-
bility. Adverse reaction due to gadobutrol such as noncardio-
genic pulmonary edema is extremely rare [1]. We present an
interesting case of acute respiratory distress syndrome asso-
ciated with the use of gadobutrol.
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Case Description

A 47-year-old female (weighted 75.5 kilogram) with previous
medical history of hypothyroidism on levothyroxine only, pre-
sented to the emergency department (ED) for acute short-
ness of breath and cyanosis of the lips. The patient had an
MRI of the breast with gadolinium (gadovist 7 milliliters in-
travenously) done in outpatient clinic two hours before she
presented to the ED. She had no relevant history of drug or
seasonal allergies. She was never exposed to dye or contrast
agents before this event.
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Fig. 1 - Bilateral ground glass opacities noted on Chest X-ray at the time of admission.

Fig. 2 - Resolution of ground glass opacities on Chest X-ray at the time of discharge.

When she was brought to the ED, she was short of breath
at rest and on exertion. She was in mild distress, felt nau-
seous, dizzy and was noted to have bilateral rales on exam.
Her fist vital signs included blood pressure (118/70 mmHg),
heartrate 128 beats/minute, temperature (94.9-degree Fahren-
heit), respiratory rate 26 and oxygen saturation of 96% on 15-
liter/minute face mask. She received intravenous diphenhy-
dramine and methyl prednisone with partial relief. Her repeat
saturating pulse oxygen in the ED was 80% on 3-liter/minute

oxygen supplementation. The chest X-ray (Figs. 1-2) showed
bilateral diffuse ground glass opacities. She was placed on
bilevel positive airway pressure (BiPap) machine for 1 hour in
the ED for symptomatic relief. However, she continued to be
tachypneic, hypoxic and became hypotensive to systolic blood
pressure 90 mmHg.

The patient had to intubated and placed on mechani-
cal ventilation due to worsening respiratory status and was
started on epinephrine drip. She was managed for presumed
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diagnosis of acute respiratory distress syndrome secondary to
anaphylaxis from gadolinium. A full workup was undertaken
to rule out other possible causes attributing to her condition.
Her transthoracic echocardiogram and b-natriuretic peptide
were in normal range. She had been afebrile throughout her
hospital stay and pan-cultures were negative for any growth.
Her Covid-19 PCR was negative twice and covid-19 antibodies
were also negative. No other organ failure was observed; there
were no findings suggesting anaphylaxis such as rash, wheez-
ing, or abdominal symptoms. She was kept on epinephrine
drip for about 12 hours and subsequently weaned off. The pa-
tient eventually got extubated on day four of the hospital stay
and was discharged on day seven with epinephrine pen.

Discussion

Gadobutrol is a commonly used second-generation non-
ionic macrocyclic gadolinium-based contrast agent (GBCA) for
imaging studies. It has a higher ionic concentration than other
MRI contrast agents, which allows testing with smaller doses
[2]. GBCA administered to patients with decreased renal func-
tion can trigger nephrogenic systemic fibrosis; thus, use in pa-
tients with chronic renal failure is not usually recommended
[3]- Although, GBCA is associated with lower rates of hypersen-
sitivity reactions as compared to other iodine-based contrast
agents, there has been some increase in number of reported
events noted in medical literature likely due to widespread
use of gadolinium [4,5].

Adverse reactions because of gadobutrol administration
are characterized by their immediate onset; commonly occur-
ring within the first 5 minutes of administration in 82.4% cases
and in the first 10 minutes of administration in 95.7% cases
[6]. Commonly reported adverse reactions include nausea,
vomiting, urticaria, flushing, tachycardia, wheals, dizziness,
and dyspnea. However, acute respiratory distress syndrome
(ARDS) and anaphylactic reactions secondary to gadobutrol
administration is a rarely described phenomenon in medical
literature which may result in pulmonary edema. Pulmonary
edema can be cardiogenic or non-cardiogenic; the latter oc-
curs as a result of increased microvascular permeability and
alveolar fluid infiltration. This drug-induced ARDS is hypoth-
esized to occur through chemical injury to the vascular en-
dothelium which results in hypoxia and pulmonary vascular
resistance from accumulation of protein-rich substances in
the alveoli [7]. The exact component of gadobutrol responsi-
ble for such severe hypersensitivity reaction and ARDS is un-
known. However, the endothelial injury triggers the activation
of complement system as well which play a role in promoting
pulmonary edema [8,9].

In our case, the patient started having onset symptoms
approximately 1-2 hour after administration of gadolinium.
She was diagnosed with ARDS and treated with epinephrine,
steroids, and artificial mechanical ventilation. The hospital
course was uneventful, and she was successfully extubated
and discharged in a week on epinephrine-pen. There are only
a few reported cases of gadolinium induced severe reactions
[1,7,10-12]. Some of these reactions are delayed in onset, sug-
gesting that gadobutrol-induced ARDS may occur by a mech-

anism other than an immediate sensitivity reaction, such as
anaphylaxis. Although our patient also showed delayed re-
activity response to gadobutrol, given the symptoms of cy-
nanosis, profound dyspnea and significant respiratory failure,
we would include this clinical case in spectrum of anaphylac-
tic reaction.

Conclusion

In this case report, we describe an interesting case of ana-
phylactic reaction to gadobutrol dye used in magnetic reso-
nance imaging. Although gadolinium is very safe to use, cau-
tion should be practiced for allergic reactions and the pa-
tients should be advised about the possibility of delayed al-
lergic symptoms which may occur 1-2 hours after its use.
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