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Increased risk of systemic reactions
extends beyond completion of rush
immunotherapy
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Clinical Implications
� This 1-year retrospective study found a peak in systemic
reactions with the second injection after completion of
the rush immunotherapy protocol. Premedication with
the second injection after rush may be warranted.
TO THE EDITOR:

Allergen immunotherapy requires a build-up phase involving
progressive dose increases with the goal of reaching a mainte-
nance dose that promotes tolerance to encountered allergens.
Conventional build-up protocols call for slow dose escalation
over months. Accelerated protocols include cluster dosing with
several escalating doses given on a single day, as well as rush
schedules that utilize rapid dose escalation over 1 to 3 days.
Accelerated build-up schedules reach maintenance dosing more
quickly, and thus may achieve earlier therapeutic benefit.1

However, aeroallergen immunotherapy administered by rush
schedules results in more systemic reactions (SRs) compared with
traditional and cluster schedules.2 Proposed strategies to mitigate
this increased risk have included selection of lower risk patients,
lowering of the target dose to be reached, and use of premed-
ication regimens. Premedication for rush immunotherapy often
consists of a combination of antihistamines, oral corticosteroids,
and/or leukotriene modifier drugs. Specific combinations have
not been compared in head-to-head trials; however, rates of SRs
are lower with premedication ranging from 7.2% to 27% versus
27% to 100% without premedication.3,4

In our clinic, we offer a 1-day rush schedule with dose esca-
lation to a target of 0.1 cc of 1:10 vol/vol dilution of a main-
tenance concentrate (Table I). Patients receive premedication
with 10 mg cetirizine, 150 mg ranitidine, 10 mg montelukast,
and 50 mg prednisone at least 1 hour before beginning the rush
protocol. One week after rush patients continue immunotherapy
build-up using a traditional dose escalation schedule beginning
with a dose of 0.2 cc of 1:10. Soon after employing this protocol,
we noted a number of SRs with the first weekly injection after
rush. This empiric observation led us to also prescribe the same
premedication with the first injection after rush. A similar
approach has been described with a trend toward fewer SRs with
the first injection after rush.5

To further query patterns of SRs with rush immunotherapy, we
retrospectively reviewed allergen immunotherapy administration
records related to all SRs in 4 outpatient clinics in San Diego
County from October 1, 2015, to September 30, 2016. Shot
records were analyzed to determine a build-up schedule (tradi-
tional, cluster, or rush), injection number after rush (if applicable),
reaction severity classification, and treatment required.
A total of 885 patients received an estimated 19,323 injections
over the 1-year study period. Of the 885 patients, 217 (25%)
started immunotherapy during the study period, whereas the
remainder had begun immunotherapy in prior years. Among all
885 patients, 80 SRs were recorded among 54 patients (0.4% per
injection, 6.1% per patient/year). Of the 217 new patients, 72
(33%) underwent build-up by the rush protocol, whereas the
remaining 145 (67%) underwent build-up by traditional or
cluster dose escalation. Of the 72 new rush patients, 19 (26%)
experienced an SR versus 18 (12%) of the 145 new non-rush
patients (P ¼ .013). Among all 885 patients, 222 had started
immunotherapy by the rush protocol in the year of study or prior
years. The rate of SRs was higher in rush patients than non-rush
patients (9.9% vs 4.8% per patient/year, P ¼ .016), and when
analyzed for reactions to the concentrate vial (6.7% vs 2.9% per
patient/year, P ¼ .017). A total of 36 total SRs were recorded
among 22 patients who had started immunotherapy by the rush
protocol in the year of study or prior years; 3 (8.3%) occurred
during the rush schedule, 3 (8.3%) with the first injection after
rush, 9 (25%) with the second injection after rush, and 0-3 with
injections 3-9 after rush (P ¼ .046 second vs third injection,
Figure 1). An additional 13 SRs occurred after rush when at or
near maintenance dosing (>10 injections after rush).

Severity of reactions was also analyzed in relation to the
number of injections after rush (Figure 1). Only 2 patients
experienced a grade 2 reaction during rush, one of whom
required treatment with epinephrine. All SRs with the first
injection after rush were grade 1 and did not require treatment
with epinephrine. Six patients experienced a grade 2 reaction
with the second injection after rush, 4 of whom required treat-
ment with epinephrine. One grade 3 and one grade 4 SR were
recorded after rush immunotherapy, each occurring at or near
maintenance dosing.

A bimodal distribution is apparent in the number and severity
of SRs after rush immunotherapy. Few and mild SRs occurred
during rush and with the first dose after rush. Of note, patients
received premedication for each of these visits. However, only
10 mg cetirizine was given in preparation for the second
injections after rush. This correlated with the first peak in inci-
dence of SRs, many of which required treatment with
epinephrine. A second peak in SRs occurred at or near mainte-
nance (�10 injections after rush). This may be due to the initial
mode of dose escalation, a dose-dependent effect, and/or the
cumulative risk of a reaction with additional injections given.
Rush patients experienced a higher rate of SRs even on the
concentrate vial when compared with non-rush patients.

These findings suggest that the risk of SRs with our rush
protocol extends beyond the initial rush schedule to at least the
second injection after rush, and perhaps to the concentrate vial.
Premedication with the first injection after rush appears to have
blunted the number and severity of SRs. In contrast, treatment
with cetirizine only before the second injection after rush was
associated with a greater number of SRs and need for treatment
with epinephrine. The prolonged risk of SRs after rush may
imply that rush results in incomplete development of tolerance to
subsequent doses. To our knowledge, this is the first report
of increased risk of SRs beyond the first injection after rush.
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TABLE I. Rush immunotherapy protocol at our clinic

Time
Dilution (vol/vol dilution of
maintenance concentrate)

Dose
(cc)

Day 1: >60 min before rush—premedication with cetirizine 10 mg,
ranitidine 150 mg, montelukast 10 mg, and prednisone 50 mg

Day 1: 0 min 1:10,000 0.3

Day 1: 30 min 1:1,000 0.3

Day 1: 60 min 1:1,000 0.5

Day 1: 90 min 1:100 0.1

Day 1: 120 min 1:100 0.3

Day 1: 150 min 1:100 0.5

Day 1: 180 min 1:10 0.1

Wait 90 min before discharge

Post-rush build-up schedule

Week 2: >60 min before injection - Premedication with cetirizine 10 mg,
ranitidine 150 mg, montelukast 10 mg and prednisone 50 mg

Week 2: first injection after rush 1:10 0.2

Week 3þ: Oral antihistamine before injection

Week 3 1:10 0.3

Week 4 1:10 0.4

Week 5 Concentrate 0.05

Week 6 Concentrate 0.1

Week 7 Concentrate 0.15

Week 8 Concentrate 0.2

Week 9 Concentrate 0.25

Week 10 Concentrate 0.3

Week 11 Concentrate 0.35

Week 12 Concentrate 0.4

Week 13 Concentrate 0.45

Week 14 Concentrate 0.5

FIGURE 1. Systemic reactions after rush—injection number and severity. Note: Determination of reaction severity utilized the World
Allergy Organization Subcutaneous Immunotherapy Systemic Reaction Grading System, with grade 1 indicating mild single organ system
involvement, whereas grade 5 indicates a reaction resulting in death.6 Note: P value comparing systemic reactions recorded with second
versus third injections after rush, calculated by Fisher’s exact test.
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There are no guidelines or recommendations regarding the use of
premedication after completing a rush schedule.

Limitations of this study include its retrospective design. Con-
founding variables may exist between patients who elected to pursue
a rush schedule versus those who did not. The study also lacks an
intervention to address the apparent high rate of SRs after rush. The
addition of premedication with the first injection after rush was
started before the study period; thus the apparent efficacy of this
approach is limited to empiric observation and comparison with
rates of SRs with later injections. A randomized, placebo-controlled
study of premedicationwith thefirst and second injections after rush
would provide a higher degree of evidence for this approach.

In conclusion, this 1-year retrospective study found a peak in
SRs with the second injection after the rush immunotherapy
protocol. Premedication with the second injection after rush may
be warranted.
Scripps Clinic, Division of Allergy, Asthma and Immunology, San Diego, Calif
No funding was received for this work.
Conflicts of interest: The authors declare that they have no relevant conflicts of
interest.

Received for publication February 27, 2017; revised April 10, 2017; accepted for
publication April 12, 2017.

Available online May 11, 2017.
Corresponding author: Kevin A. Cook, MD, Scripps Clinic, Division of Allergy,
Asthma and Immunology, 3811 Valley Centre Dr., S99, San Diego, CA 92130.
E-mail: cook.kevin@scrippshealth.org.

2213-2198
� 2017 American Academy of Allergy, Asthma & Immunology
http://dx.doi.org/10.1016/j.jaip.2017.04.015

REFERENCES
1. Cox L, Nelson H, Lockey R, Calabria C, Chacko T, Finegold I, et al. Allergen

immunotherapy: a practice parameter third update. J Allergy Clin Immunol 2011;
127(Suppl):S1-55.

2. Winslow AW, Turbyville JC, Sublett JW, Sublett JL, Pollard SJ. Comparison of
systemic reactions in rush, cluster, and standard-build aeroallergen immuno-
therapy. Ann Allergy Asthma Immunol 2016;117:542-5.

3. Cox L. Accelerated immunotherapy schedules: review of efficacy and safety. Ann
Allergy Asthma Immunol 2006;97:126-37. quiz 137-140, 202.

4. Portnoy J, Bagstad K, Kanarek H, Pacheco F, Hall B, Barnes C. Premed-
ication reduces the incidence of systemic reactions during inhalant rush
immunotherapy with mixtures of allergenic extracts. Ann Allergy 1994;73:
409-18.

5. Alvarez ML, Min D, Hilton K, Walton T, Khan DA. Modifying target doses
and premedication protocols results in less systemic reactions to aeroallergen
rush immunotherapy (RIT). J Allergy Clin Immunol 2012;129:AB194
(Abstract).

6. Cox L, Larenas-Linnemann D, Lockey RF, Passalacqua G. Speaking the same
language: The World Allergy Organization Subcutaneous Immunotherapy
Systemic Reaction Grading System. J Allergy Clin Immunol 2010;125:569-74.
574. e561-574. e567.

mailto:cook.kevin@scrippshealth.org
http://dx.doi.org/10.1016/j.jaip.2017.04.015
http://refhub.elsevier.com/S2213-2198(17)30260-X/sref1
http://refhub.elsevier.com/S2213-2198(17)30260-X/sref1
http://refhub.elsevier.com/S2213-2198(17)30260-X/sref1
http://refhub.elsevier.com/S2213-2198(17)30260-X/sref2
http://refhub.elsevier.com/S2213-2198(17)30260-X/sref2
http://refhub.elsevier.com/S2213-2198(17)30260-X/sref2
http://refhub.elsevier.com/S2213-2198(17)30260-X/sref3
http://refhub.elsevier.com/S2213-2198(17)30260-X/sref3
http://refhub.elsevier.com/S2213-2198(17)30260-X/sref4
http://refhub.elsevier.com/S2213-2198(17)30260-X/sref4
http://refhub.elsevier.com/S2213-2198(17)30260-X/sref4
http://refhub.elsevier.com/S2213-2198(17)30260-X/sref4
http://refhub.elsevier.com/S2213-2198(17)30260-X/sref5
http://refhub.elsevier.com/S2213-2198(17)30260-X/sref5
http://refhub.elsevier.com/S2213-2198(17)30260-X/sref5
http://refhub.elsevier.com/S2213-2198(17)30260-X/sref5
http://refhub.elsevier.com/S2213-2198(17)30260-X/sref6
http://refhub.elsevier.com/S2213-2198(17)30260-X/sref6
http://refhub.elsevier.com/S2213-2198(17)30260-X/sref6
http://refhub.elsevier.com/S2213-2198(17)30260-X/sref6


Reproduced with permission of copyright owner. Further reproduction
prohibited without permission.


	Increased risk of systemic reactions extends beyond completion of rush immunotherapy
	References


