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ABSTRACT

BACKGROUND AND PURPOSE: Management of contrast media allergies may lead to treatment delays in patients with acute ische-
mic stroke undergoing endovascular therapy. The optimal premedication strategy remains unclear. The aim of this report was to
analyze our experience with emergent administration of premedication regimens before endovascular therapy.

MATERIALS AND METHODS: We retrospectively reviewed prospective data for all patients undergoing endovascular therapy from
2012 to 2019 at an academic comprehensive stroke center. Records of patients with documented contrast allergy were reviewed
and analyzed. Data collected included stroke risk factors and characteristics, historical contrast reaction details, premedication regi-
mens administered, and signs or symptoms of allergic reaction developing post-endovascular therapy. Hospital arrival time to endo-
vascular therapy was compared with that in those who did not have a history of contrast allergy.

RESULTS: We analyzed 1521 patients undergoing endovascular therapy; 60 (4%) had documented contrast allergies and consti-
tuted the study cohort. The median age was 73 years (interquartile range, 66-81 years), and 65% were women. The median time
from premedication to contrast was 24 minutes (interquartile range, 0-36 minutes). Forty-three patients (72%) proceeded
directly to endovascular therapy; in 17 patients, the first contrast exposure was CTA. Time from hospital arrival to endovascular
therapy was not slower for patients with documented allergies (96 versus 134 minutes, P =.32). No patients experienced a con-
trast media reaction.

CONCLUSIONS: In a single-institution cohort study of 60 consecutive patients with documented contrast allergies undergoing
endovascular therapy with emergent premedication en route to (or in) the neuroangiography suite, no patients experienced allergic
symptoms. This pragmatic approach may be safe for patients who have documented contrast media allergies.

ABBREVIATIONS: EVT = endovascular therapy; ICM = iodinated contrast media; IQR = interquartile range; LVO = large-vessel occlusion

llergic reactions occur in 0.1%-0.6% of patients after exposure There are no guidelines regarding antireaction medication

to modern nonionic iodinated contrast media (ICM), of  paradigms for patients with a documented contrast dye allergy

which 1%-5% are severe.'™* Similarly, documentation of con-
trast dye allergies is not uncommon in electronic health
records.” Documentation of a contrast media reaction may
lead to delays in care for patients with acute ischemic stroke
who require the administration of contrast for cerebrovascular
imaging in the form of CTA and/or endovascular therapy
(EVT) in an emergent manner.
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undergoing emergent EVT for large-vessel occlusion (LVO), and
practices vary widely. Furthermore, contrast allergy is typically
considered a contraindication for enrollment in EVT clinical tri-
als, so high-quality data regarding best practices in this popula-
tion are lacking. A documented contrast allergy may result in
delay and/or avoidance of performing contrast-based cerebrovas-
cular imaging (eg, CTA) per local institutional practices. At our
center, a protocol was introduced in which patients presenting
with emergent LVO bypass CTA and proceed directly to the neu-
rointerventional suite. These patients were then administered
prophylactic premedication as soon as possible for their contrast
allergy, with the aim of avoiding delays to revascularization.

The objective of this report was to analyze our institutional
experience administering emergent premedication regimens to
consecutive patients with a documented history of ICM allergy at
the time of emergent EVT.
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MATERIALS AND METHODS

We performed a retrospective review of prospectively collected
patient records at a single academic comprehensive stroke center
(University of Pittsburgh Medical Center) from 2012 to 2019. All
patients who were referred for EVT for emergent LVO during
this time were included if they had a documented history of a
reaction to contrast media. Patients were referred for EVT by a
fellowship-trained vascular neurologist, and EVT was performed
by 1 of 4 neurointerventionalists. This study was approved by our
local institutional review board.

The study protocol began when a patient with a documented
history of ICM allergy was referred for EVT; patients in the pro-
tocol who presented directly to the comprehensive stroke center
would bypass noninvasive cerebrovascular imaging (eg, CTA)
and proceed directly to the neurointerventional angiography
suite. For patients who were transferred from outside facilities,
CTA may have been performed per local institutional protocols,
and these patients were included in the analysis. Contrast pre-
medication was administered at the discretion of the treating
physicians before EVT in all cases. Premedication regimens and
dosages were tabulated and recorded, along with the time from
premedication administration to contrast administration.

EVT was performed with the patient under monitored anes-
thesia care or general anesthesia using Isovue-300 (Bracco) and
conventional thrombectomy methods. Contrast dosages used for
EVT were recorded. The dose of contrast used for the DSA was
calculated by subtracting the contrast remaining at the end of the
case from the amount of contrast in bottles opened. All patients
were monitored by both an anesthesiology team and a trained
neurointerventional nurse before, during, and after the proce-
dure. Patients were then observed in a dedicated neurointensive
care unit and monitored for symptoms of allergic reaction for
24 hours postprocedure.

Additional data collected and recorded included stroke risk fac-
tors and characteristics, historical contrast reaction details (which
contrast agent and what type of reaction, when available), the
necessity for further treatment of contrast reactions (additional
medication, intubation for airway protection), and symptoms of al-
lergic reactions during or after the procedure for up to 24 hours.

Outcome Measures

The primary outcome was any indication of allergic reaction to
contrast media at any point up to 24 hours postprocedure.
Symptoms including nausea, emesis, rash, shortness of breath,
anaphylaxis, or unexplained hypotension were reviewed and
recorded. The need for additional antiallergy medication or intu-
bation was recorded. Time metrics were then compared with
those of patients undergoing EVT without documented contrast
allergy during the same study period to assess differences or
delays in care.

RESULTS

Between 2012 and 2019, in the setting of an LVO, 1521 patients
with acute ischemic stroke underwent EVT. Of those, 60 patients
(4%) had a documented contrast allergy (Figure). Forty-three
patients (43/60, 72%) bypassed noninvasive vascular imaging and
proceeded directly to the angiography suite; another 17 patients
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(28%) underwent CTA before EVT and were premedicated
before CTA. In patients who bypassed CTA, the presence of an
LVO was suspected on the basis of CT of the head without con-
trast findings (ie, hyperdense thrombus sign) or by clinical exam-
ination (NIHSS score > 12). Occlusion location was the middle
cerebral artery (segment 1, M1) in 45% or the ICA terminus in
27% (Table 1). The median time from last-known-well to hospital
arrival was 4.3 hours (interquartile range [IQR] = 2.4-8.1 hours),
the median NIHSS score was 18 (IQR = 13-23), and the median
ASPECTS was 9 (IQR = 8-10). Intravenous tPA was adminis-
tered in 16 patients (16/60, 27%).

Previously documented allergic reactions were tabulated and
recorded when available at the time of EVT. Reaction types were
as follows: rash (20/60, 33%), anaphylaxis (10/60, 17%), shortness
of breath (5/60, 8%), and nausea/emesis (9/60, 15%) with previ-
ous ICM administration. Twenty-one patients (35%) with docu-
mented ICM allergy lacked specific details regarding a prior
allergic response. At the time of admission, 1 patient (1.7%) was
taking 3 mg of prednisone daily for polymyalgia rheumatica; no
other patients were on pre-existing chronic oral steroid regimens.

Premedication Regimen

Fifty-six patients (93%) received a combination of corticoste-
roid and diphenhydramine as premedication immediately
before EVT (Table 2). All medications were administered as in-
travenous pushes. The remaining 4 patients received corticoste-
roid only. Hydrocortisone was the most commonly used
corticosteroid, and the most common dose was 200 mg. When
methylprednisolone was used (n = 11, 18%), doses between
100 and 200 mg were used. The average dose of diphenhydr-
amine was 50 mg. Ten milligrams of dexamethasone was used
in conjunction with diphenhydramine in 1 patient (1.7%). No
patients had adverse effects attributable to corticosteroid or
antihistamine administration.

EVT was performed with 88% of patients achieving modified
TICI 2b or higher reperfusion using an average contrast dose of
151 = 32mL of Isovue 300. The median time from premedica-
tion administration to contrast exposure was 24 minutes (IQR =
5-54 minutes) and was not significantly different between those
who underwent CTA first versus those who underwent DSA only
(P=.53).

Primary Outcome

No patients experienced intraprocedural or immediate post-EVT
reactions manifesting as nausea/emesis, shortness of breath or
wheezing, new rash, or anaphylaxis in response to ICM adminis-
tration. One patient with a known drug reaction with eosino-
philia and systemic symptoms syndrome who had an LVO while
undergoing an inpatient work-up for a severe cutaneous rash
over her flank and back had a persistent rash that did not worsen
with EVT. No patients experienced delayed hypersensitivity reac-
tions manifesting as delayed urticaria or shortness of breath
within 24 hours post-EVT.

Impact of Premedication Administration on Time
For patients with documented contrast allergies, the median time
from hospital arrival to EVT was 45minutes (IQR = 23—
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FIGURE. Patient flow diagram.

85 minutes) (Table 3). For all other patients undergoing EVT
during the study period, the median time from hospital arrival to
puncture was 60 minutes (IQR = 20-105 minutes), a difference
that was not statistically significant (P = .31).

DISCUSSION

The most important finding of this study is that patients with
contrast allergy with LVO who receive emergency pretreatment
can safely undergo EVT without delay. Here, we describe a sin-
gle-institution consecutive series of patients with documented
allergies to ICM who were referred for emergent EVT with pre-
medication administered either en route to or in the angiography
suite. Among 1521 patients undergoing thrombectomy during
the study period, 60 (4%) had documented contrast allergies. We
found that in the cohort of 60 patients referred for EVT with

Time (minutes) from pre-medication to
contrast exposure

Median (IQR): 17 (0-43)

% with no post-exposure
reaction

100% (17)

documented ICM allergies during 8 years, undergoing EVT after
receiving premedication resulted in no observable reactions.
Contrast dye allergy documentation in the electronic health
records is not uncommon; in a cross-sectional analysis of 2.7 mil-
lion patients in a large health care system in the United States,
1.3% had documented contrast allergies.” A prior allergic-like
reaction to ICM is the most substantial risk factor for a recurrent
allergic-like adverse event,”” and the risk of anaphylactoid reac-
tions is higher in women.® In the setting of premedication, repeat
reactions to contrast agents occur uncommonly.”'® When they
do occur, reactions are usually of similar severity to the index
event and are rarely severe.””'? Unfortunately, it is exceptionally
common for electronic health records to be ambiguous and lack
details regarding imaging-technique-specific allergies or allergies
to specific contrast agents.” Regardless of accuracy or reliability, a
documented allergy can result in delays in obtaining necessary
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Table 1: Baseline characteristics

Characteristics No. (%)
Age (median) (IQR) (yr) 73 (66-81)
Male sex 21 (35%)
NIHSS score (median) (IQR) 18 (13-23)
Comorbidities
Hypertension 50 (83%)
Hyperlipidemia 39 (65%)
Atrial fibrillation 35 (58%)
Diabetes mellitus 19 (32%)
ASPECTS (median) (IQR) 9 (8-10)
TLKW to arrival (median) (IQR) (hr) 43(2.4-8))
IV tPA 16 (27%)
Occlusion location
ICA 16 (27%)
MCA-MI 27 (45%)
MCA-M2 10 (17%)
Basilar artery 7 (12%)
mTICl = 2b 53 (88%)
Prior allergic reactions
Type of allergic reactions
Nausea, vomiting 9 (15%)
Rash 20 (33%)
SOB, wheezing 5 (8%)
Anaphylaxis 10 (17%)
Other 5 (8%)
Not recorded 21 (35%)

Note:—TLKW indicates time last known well; SOB, shortness of breath; mTICI,
modified TICI.

Table 2: Precontrast exposure medication regimen and
resultant reactions

Pre-Exposure Regimen No. (%)
Diphenhydramine and corticosteroid 56 (93%)
Corticosteroid only 4 (7%)
Medication specifics n (%)

Diphenhydramine (median dose)

Corticosteroids (median dose)
Hydrocortisone
Methylprednisolone

56 (93%), 50 mg

48 (80%), 200 mg
11 (18%), 100 mg

Dexamethasone 1(1.7%), 10 mg
Postexposure reaction
Nausea, vomiting 0(0)
Rash 0(0)
SOB, wheezing 0(0)
Anaphylaxis 0(0)
Other 0 (0)

Note:—SOB indicates shortness of breath.

Table 3: Impact of contrast allergy on time from hospital
arrival to puncture

Mean Median
Arrival to Puncture (SD) (IQR)
Patients with prior documented contrast 96 (167) 45 (23-85)
allergy (min) (n = 60)
All other patients (min) (n =1403)* 134 (291) 60 (20-105)

*Excluding patients with incomplete data.

imaging and thereby pose a challenge to the neurointerventional-
ist advocating for workflow efficiency in obtaining care for
the patient with a suspected LVO. For example, some radiology
departments may require pretreatment medication before nonin-
vasive vascular imaging (ie, CTA), resulting in delays to
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revascularization. At our institution, these delays ultimately
resulted in the development of a protocol in which patients with
contrast allergies bypass noninvasive vessel imaging and proceed
directly to the neuroangiography suite.

In this report, we included those patients who underwent con-
trast exposure in the form of CTA at other institutions before
transfer to our center for completion. However, in 43 patients
older than 8 years of age who presented directly to our center and
bypassed noninvasive imaging, proceeding with EVT as emer-
gently as possible with premedication given en route resulted in
no observable allergic reactions and numerically reduced the av-
erage time from hospital arrival to puncture (though this did not
achieve significance).

Prior retrospective reports of patients undergoing percuta-
neous coronary interventions using ICM have demonstrated
low rates of adverse reactions among patients with or without
prior ICM allergy, leading some to advocate for reconsideration
of the necessity of premedication with low-ionic ICM."
Regardless, current recommendations from the American
College of Radiology Manual on Contrast Media in 2020 are pre-
medication regimens consisting of an antihistamine (eg,
diphenhydramine) and a steroid (eg, hydrocortisone), with a
minimum of 4 hours until contrast exposure for patients with
documented ICM allergy.” These guidelines were not designed
for, nor are they tailored to, address the emergent nature of
EVT. Our study may have relevance in other scenarios in which
emergent contrast administration may be indicated in a time-
sensitive manner (eg, percutaneous coronary intervention,
trauma, pulmonary embolism). The modified emergent pre-
medication protocol used in our study could be considered in
these other situations.

In 1986, Greenberger et al'? proposed a regimen of 200 mg
of intravenous hydrocortisone immediately, then every 4 hours
until the procedure is completed, and 50mg of intravenous
diphenhydramine 1 hour before emergency procedures.
We have altered that protocol by delivering both classes of med-
ications as soon as possible before needle puncture and by low-
ering exposure via bypassing noninvasive cerebrovascular
imaging. Biologic effects of an intravenous hydrocortisone peak
at 1-2 hours (half-life: 1.7 hours)'® and almost immediately af-
ter administration for intravenous diphenhydramine (half-life:
8.4 hours);"* despite these effects, there remains no definite
proof that steroids or antihistamines given at the time of first
contrast exposure, compared with several hours before a proce-
dure, offer protection from an allergic reaction.””'>'® However,
because delaying EVT for LVO confers significant harm, the
risk-to-benefit ratio favors intervention despite a potential aller-
gic reaction. Thus, we believe that administering premedica-
tions en route to the neuroangiography suite, followed by close
patient monitoring by trained staff for signs of allergy or reac-
tion, is safe and practical. The data presented in this report rep-
resent a real-world, pragmatic, standardized approach to the
care of a patient with an LVO and a known and/or documented
contrast media allergy. While under ideal circumstances,
patients with suspected LVO would be triaged with a noninva-
sive imaging technique, the unique challenge of balancing time
to reperfusion with patient safety may justify a direct-to-



angiography suite paradigm in this patient population with con-
sideration of recommendations. If MR angiography without
contrast can be performed without delay, this approach may be
a reasonable alternative.

Limitations
This report has several limitations and must be interpreted with
caution. First, this is a single-institution study of moderate size
with no control cohort. Thus, this is not a valid comparison of
one pretreatment paradigm versus any other. There were no
patients with documented ICM allergies who did not receive pre-
medication, and it is possible that the patients presented here
would have the same outcomes had they not been administered
premedication. Second, the cohort described here had docu-
mented allergies of varying severities and symptomatology and
may not adequately sample patients with severe reactions. This
analysis, predicated on documentation of allergic reactions to
contrast media, may have excluded patients with an undocu-
mented allergy. As with any procedure, the potential benefits of
the procedure must be balanced against the risks for any individ-
ual patient. Third, delayed adverse reactions (most commonly ur-
ticaria'”) are rare but may develop from 30 to 60 minutes up to 1
week following exposure, with most occurring in the first
48hours.”'® Tt is possible that minor delayed reactions beyond
24 hours would not be captured in this analysis. Fourth, determi-
nation of allergic reactions involving the airway is more difficult
for the minority of patients who require intubation before under-
going EVT and may limit this analysis.

The strengths of this report are that the paradigm here consists
of a standard regimen of widely available medications that are im-
mediately accessible at most centers caring for these patients and
results in minimal delays of patient care. The cohort reported here
also includes patients with a variety of reactions and severities,
therefore the results presented here are likely to have some degree
of external validity.

CONCLUSIONS

In a single-institution cohort study of 60 consecutive patients
with documented contrast allergies undergoing EVT for LVO
with premedications administered en route to the neuroangiogra-
phy suite, no patients experienced allergic symptoms. This prag-
matic approach may be safe for patients who have documented
contrast media allergies.
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