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Abstract

SonoVue® (Bracco; Milan, Italy) is an ultrasound contrast medium which
contains polyethylene glycol (PEG) or macrogol, an excipient responsible for
severe allergic reactions, especially through the parenteral route, and widely
used, especially in the health field. We present an adult patient who experi-
enced an IgE-mediated anaphylactic shock due to macrogol contained in
SonoVue®, as demonstrates the skin tests realized. The allergy study has been
useful in our case because it has guided us in the preventive measures to ad-
vice to the patient, who has to avoid not only SonoVue® but also other prod-
ucts that contain macrogol. We consider this case of interest because it is an
allergic adverse reaction to SonoVue® in which its excipient, macrogol, has
acted like the allergen responsible. We have to add SonoVue® to the list of the
products that contain macrogol in their composition and keep in mind the
possible allergenic capacity of this excipient for suspecting its responsibility,
especially in those patients with multiple drug allergy and/or reactions to
products of different natures like ultrasound gels, topical products (e.g.
toothpastes, antiseptics, sunscreens, etc.), plasma expanders and others.

Keywords

SonoVue®, Macrogol, Polyethylene Glycol (PEG), Tween 80, Ultrasound
Contrast Agents, Allergy

1. Introduction

SonoVue® (Bracco; Milan, Italy) is an ultrasound contrast agent used clinically in
Europe to enhance ultrasound images in echocardiography and Doppler macro-
vasculature or microvasculature [1]. It is a suspension of phospholipid-stabilized
microbubbles containing sulfur hexafluoride (SF;) gas. This injectable solution is

prepared mixing a powder (formed by macrogol 4000, distearoylphosphatidyl-
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choline, dipalmitoylphosphatidylglycerol sodium and palmitic acid) with a sol-
vent (sodium chloride 0.9%). Among the adverse effects of SonoVue® have been
described anaphylactic shock [2] [3] and Kounis syndrome [4] cases. Levano et
al. describe a non-IgE-mediated anaphylactic shock due to SonoVue® and hy-
pothesize that the possible underlying mechanisms of this adverse reaction could
be the direct mast cell activation or complement activation, among others [2].
Dijkmans et al. suggest the existence of a hypersensitivity reaction to PEG con-
tained in SonoVue® in other cases [5]. Nevertheless, few articles mention the re-

alization of an allergy study in order to elucidate this point [2].

2. Case Report

We present the case of a 59-year-old man who was in follow-up by the Cardiol-
ogy Department due to a long ago diagnosed dilated cardiomyopathy, probable
ischemic, with low ejection fraction. Years after the diagnosis, he suffered an
acute coronary syndrome with ST elevation that requires percutaneous coronary
intervention and cardiac rehabilitation. This patient was atopic and had no pre-
vious history of drug allergy. After completion of the cardiac rehabilitation, he
experienced dizziness, blurred vision, profuse sweating, shaking chills, dyspnea,
heat sensation in the neck and head, pain in the legs and hypotension (blood
pressure, 80/50 mmHg) during the performance of a follow-up contrast echo-
cardiogram, a few minutes after the infusion of SonoVue®. He had no changes in
heart and respiratory rates, ECG or cardiopulmonary auscultation. He had no
cutaneous symptoms. The patient was treated with fluids, corticosteroids, anti-
histamines and oxygen at 35%, improving in 4 - 6 hours with no need of hospi-
talization. The serum tryptase was increased (17.7 pg/L at 30 minutes and 15.8
pg/L at 2 hours after the start of the symptoms). Two months before he received
a contrast, probably the same.

The allergy study, summarized in Table 1, included: 1) Skin tests with Sono-
Vue® (as previously described [2]), different molecular mass macrogols and
Tween 80, and 2) Basophil activation test (BAT) with Casenlax® (macrogol

4000), using CD63 expression as basophil activation marker. Skin prick tests

Table 1. Describes the form in which the different substances were tested in skin tests and BAT, and the results of these tests in

our patient.

SonoVue®
Macrogol 400 (Systane®)

Macrogol 3350

Macrogol 4000 (Casenlax®)

Tween 80

Table 1. Allergy study

Skin tests Skin tests results BAT BAT results
SPT as is (+)
SPT as is )
SPT as is (+)
Atl 1, and -
SPT as is (+) mg/ml, an . )
At 0.5 mg/ml concentration )
SPT at 0.04 mg/ml -)
IDT at 0.004 mg/ml )

SPT: skin prick test; IDT: intradermal test; BAT: basophil activation test; (+): positive; (-): negative.
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(SPT) with SonoVue®, macrogol 3350 and macrogol 4000 were positive. SPT
with macrogol 4000 was negative in 10 controls. BAT was also negative.

We did not perform oral challenge test with PEG and we could not complete
the study with the determination of baseline serum tryptase and specific IgE to

ethylene oxide.

3. Discussion

Polyethylene glycols (PEG) or macrogols are widely used in medical, phar-
maceutical, cosmetic, industrial and food products. The polymerization of ethy-
lene oxide produce PEG polymers [H(OCH,CH,),OH] that vary in chain length
and molecular mass (MM), generating low MM PEG (<400 g/mol) or high MM
PEG (>1000 g/mol). Physiological absorption decreases with increasing MM
(e.g. through gastrointestinal mucosa) [6]. It is important to point out that cross-
reactivity between PEG, PEGylated drugs (systemic drugs with PEG covalently
attached) and PEG derivatives (structurally related polymers) exists as well as
between some PEG derivatives (such as polysorbates and castor oils) [7].

Several anaphylactic cases due to high MM PEG have been described [8] [9]
[10]. According to the data published in a review, all cases with parenteral (in-
tra-articular, intramuscular o intravenous) or perioperative exposures developed
anaphylaxis, in contrast to oral (36%) and cutaneous exposures (0%) [6]. There-
fore, it is thought that hypersensitivity reactions severity may depend on PEG
dose available for absorption and the exposure route. It is noteworthy that a 27%
of patients developed hypersensitivity reactions by different routes of exposure,
being likely that an individual reactivity-threshold exists for both dose and MM.
All cases with positive SPT with responsible PEG showed also a positive SPT
with a greater MM PEG of that tested positive, suggesting the absence of an up-
per limit for MM in regard to reactivity. Many allergic to PEG have positive SPT.
There is a relatively high risk of systemic reactions following prick and in-
tradermal tests [11] [12], so we think that intradermal tests should only be car-
ried out for diagnosis when SPT with the product that contains PEG, tested as is,
is negative. Some authors have completed the study of these adverse reactions
doing BAT with PEG, with different results [12] [13] [14]. In our case, BAT was
negative, having been the skin tests more useful for diagnosis.

4. Conclusion

The allergy study performed in our patient suggests an IgE-mediated reaction to
SonoVue® due to allergy to an excipient (macrogol 4000). We do not find in the
literature any article which has demonstrated the IgE-mediated mechanism in
the adverse reactions described with SonoVue®. We advised the patient to avoid
Sonovue® and other high MM PEG containing products, and to be aware of the
many commonly used products that contain macrogol, as drugs (e.g. parenteral
corticosteroids, anti-inflammatory drugs, antibiotics, etc.), laxative solutions, ul-
trasound gels, throat lozenges, topical products (e.g. toothpastes, antiseptics,

sunscreens, etc.), plasma expanders, wound dressings, etc. The patients sensi-
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tized to both low and high MM PEG should be especially prevented.
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