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Letter to the Editor
Potential risk factors of adverse reactions to nonionic contrast media in
patients with underlying dermatological diseases: An 8-year
retrospective survey
Dear Editor,

Iopamidol and iohexol were first launched in 1986 and 1987,
respectively, as nonionic contrast media (CM) in Japan.1 Nonionic
CM cause fewer adverse reactions (ARs) than do ionic CM.2e7 A
Fig. 1. Histopathological findings of the current patient (A), and histopathological features of
underlying dermatological diseases (BeE). (A) Histological examination of the left upper arm
this survey. (C) Age distribution of the 578 patients included in this survey. (D) Underlying d
underlying skin cancers.
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nationwide, large-scale study reported that the incidences of ARs
to ionic and nonionic CM were 12.66% and 3.13%, respectively.2

To our knowledge, no large-scale studies have assessed ARs in
patients with underlying dermatological diseases.1e7 Some studies
described late-onset ARs (LARs), occurring >1 h after nonionic CM
578 patients who were injected with nonionic contrast media (CM) for examination of
(hematoxylin and eosin staining; 200�). (B) Nonionic CMs used in the 578 patients in

ermatological diseases in the 578 patients. (E) Types of cancers in the 390 patients with
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Fig. 2. Retrospective survey of nine adverse reactions (ARs) in response to nonionic contrast media (CM). (A) Reaction manifestations in the nine patients with ARs in this survey. (B)
Nonionic CMs used in the nine patients with ARs. (C, D) The mean age of the nine patients with ARs (55.9 years) is lower than that of all patients (66.7 years; P ¼ .0269; two-tailed t-
test). (E) Underlying dermatological diseases in the nine patients with ARs. (F) Risk factors other than underlying dermatological diseases in all 578 patients. (G, H) Odds ratios of
specific risk factors of underlying dermatological diseases (G) and of diseases other than dermatological diseases (H).
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exposure, but the underlying reason for LARs is unclear.1,7,8 Here,
we report a case of urticaria 6 h after CM exposure. Furthermore,
we conducted a retrospective survey of ARs in response to
nonionic CM in 578 patients in our institution between March
2008 and October 2016.

A 66-year-old woman presented with wheals on her trunk 6 h
after iohexol injection. She had previously undergone annual iome-
prol injections for follow-up of idiopathic portal hypertension, and
this was her first exposure to iohexol. Olopatadine (10 mg/day) and
betamethasone ointment were applied; however, her symptoms
worsened. Histological examination revealed edema of the superfi-
cial dermis and perivascular lymphocyte infiltration with no eosin-
ophilic infiltration (Fig. 1A). Olopatadine (20 mg/day), hydroxyzine
(75 mg/day), montelukast (10 mg/day), and betamethasone oint-
ment were administered on hospitalization. Her symptoms disap-
peared seven days later. Because annual iomeprol injections
might cause cross-reactivity to iohexol, patch and prick tests using
both iohexol and iomeprol (as is) were performed,1,9 which showed
negative results according to the International Contact Dermatitis
Research Group scoring system. However, she did not provide con-
sent for provocation tests.

LAR incidence ranges from 0.4% to 22%,8 because detecting the
correlation between LARs and CM usage is difficult after time has
passed. The most common symptoms of LARs are skin-related.7,8

Immediate-onset ARs occur within 1 h after injection, some of
which are related to histamines and IgE production.3,7 LARs
reportedly contain both delayed-type hypersensitivity mediated
by T-cell reactions and non-allergic mechanisms.1,3,7 Approxi-
mately 50% of patients had positive reactions to skin tests of CM
or showed cross-reactivity to several CM.1 Our patient had nega-
tive results for all skin tests. Considering the negative skin test re-
sults and histopathological examinations, our patient may have
developed an AR via a non-allergic mechanism. However, it should
be noted that skin tests are not always positive even in patients
with allergic AR.1,9

Although the precise pathogenesis of LARs caused by CM is
controversial, reports have revealed that LAR incidence is higher
in Japan than in other countries because of pathogeneses such as
deficiency of aldehyde dehydrogenase-2, frequent exposure to
CM, or pre-testing with small amounts of CM.1,7 Further studies
might elucidate this relationship. ARs lasting longer than 24 h are
rare.5 Our patient needed hospitalization with administration of
antihistamine orally and local steroid ointment for one week. Accu-
mulating data on similar cases remains important to determine
appropriate treatments.

Next, we retrospectively surveyed the electronic medical
records of 578 patients who received nonionic CM for examination
of underlying dermatological diseases over an 8-year period
(Fig. 1BeE). This is the largest study of ARs in response to nonionic
CM in patients with underlying dermatological diseases. There
were nine ARs (incidence: 1.56%) associated with nonionic CM
(fivemen, four women) (Fig. 2A, B). No significant differences based
on sex were observed in our study (odds ratio [OR], 0.944; 95% con-
fidence interval [CI], 0.251e3.55; P ¼ .932)4,5,7. ARs occurred in pa-
tients aged 26e80 years, and the mean age of patients with ARs
(55.9 years) was lower than that of all patients (67.7 years)
(P ¼ .0269; two-tailed t-test) (Fig. 2C, D). Although our patient
without underlying dermatological disease demonstrated late-
onset AR that required medication, the ARs of the nine patients
were immediate-onset ARs and resolved spontaneously. Most
symptoms of ARs were not cutaneous (Fig. 2A). Four of the 578 pa-
tients had a history of ARs before March 2008; however, these four
patients were not included among the nine patients with ARs in
this survey.7 Implications of a history of ARs remain obscure.5,7

ARs occurred mostly in melanoma patients (four patients) and in
extramammary Paget disease (EMPD) patients (two patients)
(Fig. 2E), consistent with the findings of Jung et al. that ARs
occurred mostly in patients with malignant neoplasm.3 However,
we found that patients with melanoma formed the largest group
of subjects in the present study (Fig. 2E); therefore, we used OR
for accurate clarification. Unfortunately, we were unable to detect
specific risk factors among underlying dermatological diseases
(melanoma: OR, 2.73; 95%CI, 0.722e10.3; P ¼ .139; EMPD: OR,
3.99; 95%CI, 0.802e19.9; P ¼ .0910) (Fig. 2G). In addition to patients
with dermatological diseases, we found that patients with polli-
nosis, liver dysfunction, and renal dysfunction experienced ARs
(Fig. 2F). Pollinosis was a statistically significant risk factor (OR,
6.43; 95%CI, 1.55e26.6; P ¼ .0103), but neither sex nor underlying
renal/liver dysfunction had a significant influence on ARs (sex:
OR, 0.944; 95%CI, 0.251e3.55; P ¼ .932; renal dysfunction: OR,
0.805; 95%CI, 0.165e3.92 P ¼ .789; liver dysfunction: OR, 0.561;
95%CI, 0.115e2.73; P ¼ .474). In contrast, there were no ARs in 11
patients with asthma.7 We routinely asked several questions before
CM administration using screening forms, especially to determine
the history of allergies, such as asthma, pollinosis, and atopic
dermatitis. Although the association between allergic background
and ARs remains unclear, our results support the association be-
tween pollinosis and ARs in patients with underlying dermatolog-
ical diseases (Fig. 2H).2,6e8 Previous studies have reported that
ARs occur more frequently during pollinosis seasons; however,
we could not detect a moderate pollinosis season.7,8 Premedication
with steroids and/or antihistamines before nonionic CM adminis-
tration in patients with a history of multiple allergies may be per-
formed. However, we could not reliably determine whether all
our cases with a history of allergies received premedication.2,3,6,10

In conclusion, although more detailed prospective trials are
needed for more accurate analyses, our study suggests that polli-
nosis patients with underlying dermatological diseases are at
high risk for ARs during examinations using nonionic CM. There-
fore, to avoid ARs, it might be important to confirm the history of
pollinosis before using CM in patients with underlying dermatolog-
ical diseases.
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