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= Abstract =

Todinated contrast media (CM can cause immediate and late reactions. W& treated a patient wth a recurrent gel
nacul opapul ar rash and a fever that occurred wthin tvo days of exposure to iodinated QM iopromde (Utravist®)
conputed tonography. W perforned skin testing including prick tests, intradernmal tests, and patch tests. Q
indicated a late skin reaction to Utravistlin addition to cross—reactions to other iodinated CMsuch as iover
iohexol (Iobrix®), andiobitridol (Xenetix®). Inthis study, ve report the case of a patient diagnosed wtha late

to UtravistOin addition to cross—reactions to other iodinated CM (Korean J Pediatr 2009; 52: 499-503)
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Introduction

JTodinated X-ray contrast media (CM) have been on the
market for approximately 70 years; they are among the most
frequently used pharmaceuticals for intravascular injection,
with 40-50 million applications per year world wide". The
iodinated X-ray CM are highly concentrated solutions. They
are divided into four groups depending on the molecular pro-
perties of the active ingredients: (1) ionic monomers, (2) ionic
dimmers, (3) nonionic monomers, and (4) nonionic dimmers.
All have the same tri-iodinated benzene ring, but differ in the
structure of the side chain in the 1, 3 and 5 positions and in
the number of benzene n'ngsl’ 2 Among these compounds,
iopromide (Ultravist®, Berlin, Germany) is a water soluble,
low osmolar, nonionic, and tri-iodinated CM.

Generally, adverse reactions to CM are divided into imme-
diate, those that occur within one hour after contrast admi-

nistration, and late, for those cases that occur more than one
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hour but less than seven days following CM administration®.
The late adverse reactions mainly manifest with, headaches,
rashes, itching, limited urticaria, nausea, and dizziness. The
most common type of late skin reaction is a generalized ma-
culopapular exanthema (more than 50% of the cases), al-
though there are other types of reactions such as pruritus,
urticaria, angioedema, and less commonly, severe forms of
erythema multiforme, vasculitis, Stevens—Johnson syndrome,
and hypersensibility Syndrome”.

hypersensitivity

Here in, we report a patient with a generalized maculopa-
pular rash and a fever that occurred within two days, follow-
ing the use of X-ray CM (Ultravist®). The skin patch testing
results were consistent with a late skin reaction to Ultravist”
with concomitant cross-reactivity to other contrast com-
pounds including ioversol (Optiray®, Hennef, Germany),
iohexol (Iobrix®, Seoul, Korea) and iobitridol (Xenetix®,
Bloomington, USA). This report is first recorded case of a
late adverse reaction to Ultravist® diagnosed by patch testing

in Korea.

Case report

A 4-year-old boy was admitted for the clinical evaluation
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and treatment of swelling and tenderness in the neck in
addition to a fever. The symptoms developed two days prior
to admission and were worsening. On presentation, the body
temperature was 38.0°C with a pulse rate of 142 beats/minu-
te, the respiratory rate was 30 breaths/minute and the blood
pressure 90/60 mm/Hg. On physical examination, the patient
had a rash, was warm and had tenderness and swelling from
the lower chin to the upper anterior chest. The laboratory
data were as follows: a total white blood cell count of 15,000/
uL that was neutrophil dominant (93.5%), hemoglobin (Hgb)
of 12.7 g/dL and the C-reactive protein (CRP) was increased
to 40.2 mg/dL. The renal function and liver function tests
were within the normal range. The chest roentgenogram
showed bilateral pleural effusions, more marked on the right
side. A chest computed tomography was performed using
about 30 mL of the CM, Ultravist®. The results showed a
cellulitis of the neck and mediastinum, reactive lymphadenitis
and bilateral pleural effusions. The patient was diagnosed

with cellulitis and reactive lymphadenitis. The fever resolved

after three days of treatment with antibiotics (ceftriaxon,

\

Fig. 1. Maculopapular rash on the face, neck, and trunk at
three days after exposure to the contrast media Ultravist
(iopromid).

ampicillin, clindamycin). On the seventh hospital day, a se-
cond chest CT using Ultravist® was performed. The results
showed progression with worsening of the inflammatory le-
sions and abscess formation. Despite these findings, the cli-
nical tenderness, swelling and fever were improved. There-
fore, the treatment was not changed. Three days after the
CT examination using CM, infiltrated erythema was noted
from the neck and face, spreading to the trunk and lower
limbs with fever (Fig. 1). To evaluate the etiology of the skin
lesions, additional blood tests were obtained. The laboratory
findings were as follows: a WBC of 7,000/ul. with 59.3%
neutrophils, 1.8 % eosinophils, Hgb 11.7 g/dL, and IgE 63.30
IU/mL. The CRP decreased to 14.9 mg/dL. The laboratory
and clinical findings were consistent with decreased inflam-
mation. Consequently, the skin lesions and fever were consi-
dered to be an allergic reaction to the CM. Treatment with
antihistamines and corticosteroids were started. The skin le-
sions receded within five days with this treatment. The neck
swelling continued to improve, and on the eighteenth hospital
day, a chest CT was performed. This showed significant im-
provement of the cellulitis and abscess. Two days later a ge-
neralized maculopapular rash developed that receded within
four days with intravenous methylprednisolone treatment.
The recurrent rash was thought to be due to a hypersen-
sitivity reaction to the CM. Thereafter, ultrasonography (US)
was used to follow the inflammatory lesions. An US was
performed on the twenty-fifth hospital day. The neck abs-
cess was nearly completely resolved and the laboratory

findings normalized. The patient was discharged on the
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Fig. 2. Serial values of the frequency of fever, serum CRP, tim-
ing of administration of the contrast media, antibiotics, steroid
regimen, and progression of rash during hospitalization. CM
contrast media (Ultravist®); Methyl-PRD: methylprednisolone.
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twenty-seventh hospital day (Fig. 2).

Two months later, the patient visited the out-patient
department and appeared well. The allergy testing perform-
ed included skin prick tests, intradermal tests and patch tests
with a CM series that was used at our hospital that included
Ultravist®, Optiray®, Iobrix®, and Xenetix®. The prick tests
were performed on the forearm skin with undiluted CM, and
results were obtained 20 minutes after testing. The intrader-
mal tests were performed with a 1:10 diluted drug, and
results were obtained after 20 minutes. The patch tests were
performed on the upper back using the Finn chamber® on
Scanpor® (Epitest Ltd Oy, Tuusula, Finland) with Ultravist®
at 0.1%, 1%, 10%, and Optiray”, lobrix® and Xenetix” at 10%.
After two days, the Finn chamber® was removed and after
30 minutes, the results were obtained. A second reading of
the patch tests was done 48 hours after the first reading. The
results of the patch tests were reported according to the
International Contact Dermatitis Research Group Criteria for
patch test readingS).

During the skin testing using the CM series, the patient

complained of mild pruritus; the symptoms subsided after

Table 1. The Allergy Tests with the Contrast Medium
Series

Contrast media Prick Intradermal Patch test
Tobrix® test test Conc.” 48hrs  96hrs
Xenetix” - - 10% + -
Optiray® - - 10% + -
Ultrvist® - - 0%  ++ -
10% + + -
1% + + -
0.1% + + -

awhile. The prick tests and intradermal tests with the CM
series did not induce positive results to any of the tested CM.
However, the first reading at 48 hours was positive for the
CM series on the patch test (Ultravist® at 0.19%, 1%, 10%,
and Optiray”, Tobrix” and Xenetix® at 10%) (Fig. 3, Table. 1).
The results for Tobrix® and Xenetix® at 10% were weak po-
sitive (erythema) and that of Ultravist® at 0.1%, 1%, 10%,
and Optiray® at 10% were strong positive (erythema and tiny
vesicles). The second reading at 96 hours was negative for

the CM series on the patch test, and left a mark.

Discussion

Intravascular CM for x-ray studies is required for use in
many diagnostic radiological procedures. Patient tolerance to
CM media has improved over the past few years with the
use of compounds more widely tolerated. Late adverse reac—
tions to iodinated CM are defined as reactions occurring
between one hour and seven days after CM administration.
Such reactions were first recognized in the mid-1980s” and
since then have been widely studied, particularly the reac-
tions to low—osmolality CM. Review of the medical literature
revealed a frequency of late adverse reactions to CM to range
from 0.5% to 23%". However, the true frequency is difficult
to determine due to variations in the patients studied and the
methodologies used.

The reports on late reactions to CM commonly include
symptoms such as headaches, skin rashes, itching, nausea,
dizziness, urticaria, fever, arm pain, and gastrointestinal dis-
turbances. The majority of late skin reactions to CM present
as a mild to moderate generalized maculopapular exanthema

that usually involves the trunk and proximal aspects of the

Fig. 3. A) Patch tests were performed on the upper back using Finn chamber®
with Ultravist” at (a) 0.1%, (b) 1%, (¢) 10% and with (d) Optiray”, (e) Iobrix”,
(f) Xenetix”® at 10%. B) At 48 h after the patch test, the results of Iobrix® and
Xenetix at 10% were weak positive (erythema) and those for Ultravist® at 0.1%,
1%, and 10% and for Optiray® at 10% were strong positive (erythema and tiny
vesicles).
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upper and lower limbs although, as in our series, can present
with facial and distal limb involvement”.

The pathophysiological mechanism of CM-Induced late
reactions remains unclear’. However, most of late skin erup-
tions appear to be T-cell mediated allergic reactions. This is
supported by the frequently of reported positive patch tests,
delayed intradermal tests to the CM previously exposed to,
the presence of dermal infiltrates of T cells in affected skin,
positive skin test sites, the reappearance of the eruption after
provocation testing, and the ability of CM to stimulate pro-
liferation of peripheral T cells from patients with CM-
induced skin eruptions7).

Skin tests are very important diagnostic tools in patients
with late skin reactions to CM". Three types of tests are
commonly used: the skin prick test, the intradermal test and
the patch test. The former two tests are used for the diagno-
sis of both IgE-mediated and T-cell mediated reactions,
whereas the patch test is used to diagnose T-cell mediated
reactions only. Patch tests with undiluted CM on the back
and readings after two and three to four days, and intrader-
mal tests with diluted CM and late readings after one to
three days appear to be specific and useful in the clinical
setting. Both the patch test and intradermal test should be
read after one week, if previously negativeg). To avoid a
severe immediate anaphylactic reaction, a prick test with
undiluted CM read after 15-20 min should be conducted
before performing an intradermal test. However, the role of
skin testing continues to be debated; some studies report a
greater sensitivity with intradermal tests(’), while others,
report that the patch test is more frequently positiveg).

In patients with late skin eruptions in response to CM,
other organs may be involved"”. Thus, during the acute pha-
se of more severe reactions, laboratory tests such as liver
and renal function tests as well as differential blood cell
counts should be performed to evaluate for other systemic
effects. However, currently there is no data available regard-
ing the frequency of laboratory test abnormalities in these
patients”.

Certain risk factors have been associated with the de-
velopment of late skin reactions to CM. These include a
history of previous reactions to CM, female gender, cardiac
disease, diabetes mellitus, renal failure, and concomitant
treatment with interleukin-2 or beta-blockers” ™', A sea-
sonal variation in the incidence of late skin reactions has
been described with 45% of the reactions occurring during

the period from April to June in Finland™.

When late skin reactions to CM occur they usually develop
within one to seven days with the majority occurring within
the first three daysw. Most reactions are self-limiting and
resolve within seven days, with up to three-quarters resolv-
ing within three daysm. The patient management is symp-
tomatic and similar to the management of other drug-induc-
ed skin reactions”.

Patients with late skin reactions to CM are at risk for
developing new eruptions if exposed again to the same CM,
Therefore, this should be avoided by using a different class
of CM. However, the frequency of cross—sensitivity to diffe-
rent CM is a problems); up to 75% of cases have cross-
sensitivity to other CM. Cross—sensitivity occurs among the
ionic and nonionic, monomeric and dimeric agents. Therefore,
change of CM is no guarantee against a repeat reaction'?.
Therefore, avoidance of the causative agent is the safest
course. Some have recommended premedication with oral
corticosteroids and antihistamines as prophylaxis; however,
there is no evidence to support the efficacy of these mea-
sures’”. A novel pretreatment protocol was recently descri-
bed by Romano et al’. They reported the successful use of
intramuscular 6-methyl-prednisolone (40 mg daily) and oral
cyclosporine (100 mg twice daily) one week before and two
weeks after each of four angiograms in a patient with two
previous episodes of maculopapular reaction to CM admini-
stration, the last reaction occurred despite steroid premedica-
tion. Further investigations are needed in order to establish
a practical and effective pretreatment protocols for the
prevention of new reactions in patients with previous lates-
kin reactions to CM.

In the patient reported here infiltrated erythema of the face
and generalized maculopapular rashes with fever occurred on
two occasions, within three days, following the use of
Ultravist® for the chest CT for evaluation of the cellulites of
the neck and mediastinum. The allergy investigations includ-
ed the skin prick test and intradermal testing with a series
of CM, as well as the patch test. The findings of these stu-
dies were consistent with a late skin reaction to the active
substance iopromid contained in Ultravist®. In addition,
cross-reaction to Optiray®, Tobrix® and Xenetix® was also
identified.
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