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Evaluation of near-fatal reactions to
allergen immunotherapy injections

Hetal S. Amin, MD,? Gary M. Liss, MD,® and David I. Bernstein, MD?

Cincinnati, Ohio, and Toronto, Ontario, Canada

Background: The overall incidence of near-fatal reactions
(NFRs) after immunotherapy injections is unknown.
Investigation of NFRs might identify preventive strategies
that could avert fatal immunotherapy reactions.

Objective: We sought to determine the incidence and
characteristics of NFRs to allergen immunotherapy.

Methods: In a brief survey of fatal reactions (FRs) and NFRs
administered to practicing allergists, 273 of 646 respondents
reported NFRs after immunotherapy injections; a NFR was
defined as respiratory compromise, hypotension, or both
requiring emergency epinephrine. Respondents were mailed

a 105-item questionnaire regarding the details of NFRs and
circumstances of these events.

Results: During the period from 1990 through 2001, the
incidence of unconfirmed NFRs was estimated at 23 per year
(5.4 events per million injections). There were 68 confirmed
NFRs on the basis of responses to the long survey, with a mean
case incidence of 4.7 per year or 1 NFR per million injections.
Asthma was present in 46% of near-fatal reactors and in 88%
of fatal reactors identified in this study. Hypotension was
reported in 80% and respiratory failure occurred in 10% of
NFRs and exclusively in asthmatic subjects. Epinephrine was
delayed or not administered in 6% of NFRs versus 30% of
reported FRs (OR, 7.3; 95% CI, 1.4-39.8; P = .01).
Conclusions: Confirmed NFRs were 2.5 times more frequent
than FRs. Favorable outcomes of NFRs when compared with
FRs could be related to lower asthma prevalence and
appropriate management of life-threatening anaphylaxis.

(J Allergy Clin Immunol 2006;117:169-75.)
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Immunotherapy with subcutaneous injections of
aeroallergen extracts has proved beneficial in reducing
symptoms of allergic rhinitis and asthma.! However,
injection-related systemic reactions reportedly occur in
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5% to 7% of patients receiving build-up and maintenance
injections of allergen immunotherapy in North America.”*
In these surveys there were few if any descriptions of
serious near-fatal systemic reactions.** In North America
several studies have been conducted over the past 20 years
with the purpose of characterizing and estimating the
incidence of fatal reactions (FRs) to immunotherapy.>
In the first of these surveys, Lockey et al® reported 24 FRs
that occurred between 1973 and 1984 and estimated
that 1 FR occurred in every 2.8 million injections. Subse-
quently, Reid et al® described 15 immunotherapy-related
fatalities that transpired between 1985 and 1989 and esti-
mated 1 fatality in every 2.0 million injections. Recently,
we reported the results of an immunotherapy fatality sur-
vey that documented 41 FRs between 1990 and 2001,
and from these data, we estimated 1 FR in every 2.5
million injections.’

Despite characterization of susceptibility factors for
immunotherapy fatalities, dissemination of earlier survey
findings, and publication of immunotherapy practice para-
meters, the apparent incidence rate of immunotherapy-
related deaths has not changed in the past 40 years.®
Although characteristics of immunotherapy-related
fatalities have been well defined, there are no data that
define factors that contribute to serious near-fatal reactions
(NFRs). Characterization of NFRs and effective interven-
tions that prevent fatal outcomes could be useful in formu-
lating guidelines aimed at reducing future fatal events. We
conducted a retrospective cross-sectional national survey
of immunotherapy-induced NFRs; the objectives were to
estimate the incidence of NFRs, define characteristics
and treatment of NFRs, and compare characteristics of
NFRs with those of FRs.

METHODS

The first phase of the study was initiated with a brief 6-question
survey distributed to all physician members of the American
Academy of Allergy, Asthma and Immunology (AAAAI) by fax,
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e-mail, and the organizational newsletter between 2000 and 2001.
The short survey (available in the Online Repository of this article at
www.jacionline.org) queried about both FRs and NFRs associated
with immunotherapy injections, and results of fatal events have
already been published.” Individuals who did not respond initially
were resent the form at least twice; one completed survey response
was requested from each allergy practice. In the survey a NFR was
defined as severe respiratory compromise, hypotension, or both re-
quiring emergency treatment with epinephrine. On the basis of billing
codes, respondents were asked to provide the total number of immu-
notherapy injections administered in their respective clinics during
the previous 1 and 3 years.

Physicians who reported FRs to immunotherapy or skin testing in
the short survey were subsequently sent an 87-item questionnaire
(available in the Online Repository of this article at www.jacionline.
org), which they were asked to complete. Results of the latter survey
of FRs have been published.” In this final phase of the study, con-
ducted during 2003 and 2004, detailed 105-item questionnaires
were sent to 273 physicians who had reported NFRs on the initial short
survey. Key elements captured in the latter questionnaire included (1)
demographics; (2) clinical indications for starting immunotherapy; (3)
classification of asthma severity, asthma exacerbations, emergency
department and hospital visits for acute asthma, and oral steroid re-
quirements; (4) clinical setting where events occurred (allergist vs pri-
mary care office); (5) dosing errors, allergen extract concentration,
and schedule for immunotherapy administration; (6) timing of immu-
notherapy injections relative to patient’s pollen season; (7) prior local,
systemic, or both injection-related reactions; (8) observance by pa-
tients of postinjection waiting periods; (9) time of onset of reactions;
(10) clinical manifestations of NFRs; (11) treatment of NFRs, includ-
ing details of epinephrine administration; and (12) physicians’ assess-
ments of key factors leading to NFRs.

As described in our previous article on FRs, estimates of incidence
rates of NFRs per million injections were based on assumptions that
injection data of 646 respondents were representative of 2404
AAAAI member physicians. Analysis of the data was performed
with SAS (version 8.1; SAS Institute, Cary, NC) and Epistat (Epistat
Services, Richardson, Tex). Because the number of injections was not
normally distributed, geometric mean data are presented and used in
the calculation of incidence rates. Confirmed NFRs refers to the 68
cases reported in both the short and long surveys, whereas uncon-
firmed NFRs are those that were only reported on the initial short
survey.

RESULTS

The sample represented 646 (27%) of 2404 clinical
practices affiliated with the AAAAI who responded to the
short survey. All were located in the United States and
Canada. Physicians in 273 practices identified a NFR. Of
these, 70 respondents completed the 105-item question-
naire after repeated requests were made through e-mail,
fax, and personal communication through the AAAAI No
NFRs to skin testing were reported. There was one report
of a vasovagal response after an immunotherapy injection
and a second patient who experienced a mild systemic
urticarial reaction. The results of 68 reported events
meeting the NFR definition are presented below.

Incidence of NFRs

Data from the initial short survey used to estimate the
mean annual number of injections administered in allergy

J ALLERGY CLIN IMMUNOL
JANUARY 2006

practices reporting no systemic reactions, NFRs, and FRs
have already been published.” As reported in the latter
article, the geometric mean number of injections adminis-
tered over 3 years was highest in the practices reporting
FRs (mean number, 27,447 injections), followed by those
experiencing NFRs (mean number, 23,860 injections).
The clinic groups that reported no life-threatening reac-
tions administered a significantly lower geometric mean
number of immunotherapy injections (15,835) compared
with the groups reporting FRs and NFRs (P = .016,
ANOVA). Pairwise comparison indicated that the mean
number of injections was significantly greater in the
near-fatal reactor group versus the nonreactor group
(P < .05). Similar comparisons were significant among
all 3 groups when the mean number of injections adminis-
tered during 1 year was analyzed.

On the basis of directly reported NFRs (68 cases) and
the geometric mean number of injections administered for
all respondents, the incidence of confirmed NFRs was 1.0
event per million injections. This rate was approximately
2.5 times greater than the incidence of confirmed FRs (1
per 2.54 million injections). The incidence of unconfirmed
NFRs was 5.4 events per million injections. The average
incidence of confirmed NFRs was 4.7 events per year,
which was 2.8 times more frequent than the incidence of
confirmed FRs (1.7 cases per year) during the same report-
ing period. The average incidence rate of (all) unconfirmed
NFRs was estimated at 23 cases per year, which is 5.4
times higher than that of confirmed NFRs.

Patient characteristics

The mean age of the nonfatal reactors was 35.9 years
(median, 37.5 years; range, 5-70 years), including 35
(51%) male subjects and 33 (49%) female subjects. Six
(9%) NFRs were reported in children 12 years of age or
younger (range, 5-12 years). Five of the children were
given diagnoses of asthma, one of whom (an 11-year-old
subject) had respiratory failure requiring intubation.

Reported comorbid conditions were rare and included
1 patient with diabetes and 5 patients with hypertension.
At the time of the NFR, 2 patients were receiving
concomitant angiotensin Il receptor blockers, and 1 patient
was receiving a [3-blocker (atenolol, 25 mg daily). The
latter patient experienced hives and bronchospasm that
responded to inhaled albuterol and 0.3 mg of subcutane-
ous epinephrine; glucagon was not required. Ten (15%)
patients with NFRs had reported taking H; blockers on the
day of the NFR; there was no trend suggesting less severe
reactions among those patients. There were no reports of
concomitant angiotensin-converting enzyme inhibitors.

Clinical indication for immunotherapy. Indications for
immunotherapy included allergic rhinitis in 33 (49%) of
68 near-fatal reactors, allergic rhinitis and asthma in 29
(43%), asthma alone in 2 (3%), and hymenoptera anaphy-
laxis in 4 (6%).

Asthma Severity. There were 31 asthmatic subjects, and
respondents were asked to categorize asthma severity
according to the National Heart, Lung, and Blood Institute
classification.’ Seventeen (55%) were categorized as
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having mild intermittent or mild persistent asthma, 11
(35%) as having moderate persistent asthma, and 3
(10%) as having severe persistent asthma. Although
only 20 respondents reported FEV values, 8 (40%) indi-
viduals had baseline (before initiation of immunotherapy
injections) FEV of less than 70% of predicted values; 4
(50%) experienced respiratory failure requiring intubation
during their NFRs versus 2 (17%) of 12 with FEV values
of greater than 70%. There were 7 (23%) asthmatic sub-
jects treated with oral corticosteroids within the 6 months
before the NFR. Nearly all asthmatic subjects (85%) were
receiving inhaled corticosteroids; 5 (16%) were also re-
ceiving a concomitant long-acting [3-agonist, and 4
(13%) were using leukotriene antagonists exclusively for
asthma management. Two (7%) asthmatic subjects were
taking oral corticosteroids at the time of the NFR, and phy-
sicians reported that 23 (74%) of 31 asthmatic subjects
were compliant with recommended inhaled corticoste-
roids before the NFR. Furthermore, 9% had had emer-
gency department visits for asthma in the past, and 4%
had been hospitalized.

Prior reactions to allergen injections. During the 6
months preceding NFRs, local and systemic reactions were
reported in 13 (19%) and 6 (9%) respondents, respectively.
Prior systemic reactions in 6 patients were manifested as
acute bronchospasm in 2 patients, upper airway obstruction
in 1 patient, hypotension in 1 patient, and pruritus and hives
in 2 patients. Epinephrine was not administered, suggesting
that these systemic reactions were not perceived as serious.
The next immunotherapy doses were reduced in 1 patient;
the remaining 5 patients remained at the same dose that
elicited the systemic reaction.

Details of immunotherapy administration

In 67 (99%) of 68 NFRs, allergen extracts were
prescribed by board-certified allergists. The near-fatal
injections were administered subcutaneously in all but
3 (4%) individuals who received intramuscular injections,
which physician respondents attributed to administration
errors. Sixty-three (93%) near-fatal events occurred in
clinics of board-certified allergists who were present
during the reaction; the remaining 5 (7%) NFRs occurred
in primary care settings. There were no reports of NFRs in
unsupervised clinics or after self-administration. Thirty-
eight (58%) received near-fatal injections from mainte-
nance extracts, and the remainder were from build-up
vials. Twelve (18%) NFRs followed an initial injection
from a new nonmaintenance vial, and only 2 of 68
respondents noted a recent change in allergen extract
manufacturer. Nearly all (98%) of the near-fatal injections
were administered from vials that were 6 months old or
less. NFRs reportedly occurred during the patients’ allergy
season in 38 (56%) subjects, and dosing errors were
reported in 15 (25%) of the near-fatal events.

Clinical manifestations of NFRs

Time of onset. Initial manifestations of NFRs began
30 minutes or less after immunotherapy injection in 65
(96%) of 68 patients, and late-onset reactions occurred in 3
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individuals more than 30 minutes after immunotherapy
administration. Two of the 3 latter individuals returned to
the clinic 45 minutes after receiving the injection, and
both experienced pruritus, hives, and bronchospasm.
Epinephrine was delayed (>30 minutes) but administered
in both individuals. The third patient experienced pruritus
and severe hypotension 60 minutes after the injection was
administered by a primary care physician; epinephrine
was administered immediately on arrival.

Clinical features. Fig 1 shows the clinical manifesta-
tions of NFRs, as well as previously reported FRs from
this survey.” Nearly all near-fatal reactors experienced
hypotension (88%), but fewer had respiratory features
of upper airway obstruction (41%) or bronchospasm
(51%). There were 20 (30%) patients who experienced
no cutaneous manifestations during NFRs (ie, urticaria,
angioedema, and/or pruritus). Three (4%) individuals
had late-onset reactions (occurring >30 minutes after
immunotherapy administration), and 30 (44%) of 68
near-fatal reactors experienced loss of consciousness.
Respiratory failure occurred in 7 (10%) of 68 near-fatal
reactors, all of whom had moderate or severe asthma;
4 (57%) of 7 requiring intubation had pretreatment FEV,
values of less than 70% of predicted value. Four of 5
near-fatal reactors who had cardiopulmonary arrest were
asthmatic subjects.

Circumstances contributing to
near-fatal outcomes

Respondents were queried about factors that signifi-
cantly contributed to NFRs. Important contributing factors
included administration of injections during the height of
the allergy season (46% of respondents), allergen vaccine
dosing errors (25%), less than optimal asthma control at
the time of the NFR (10%), history of previous systemic
reactions to allergen injections (9%), concomitant medi-
cation (eg, B-blockers; 3%), and premature clinic depar-
ture before the end of the required waiting period (3%).

Management of NFRs

One patient who experienced a NFR in a primary care
clinic did not receive epinephrine and was managed with
intravenous fluids and antihistamines. Eighty-two percent
(56/68) of NFRs were treated within 3 minutes of onset of
NFRs, and 94% received epinephrine within 20 minutes.
The initial epinephrine dose was 0.3 to 0.5 mg in 58 (85%)
patients, whereas 7 patients received less than 0.2 mg
and 2 patients received more than 0.5 mg. Epinephrine
was administered subcutaneously in 45 (66%) patients by
the intramuscular route in 18 (27%) patients and by
both routes in 4 (6%) patients. There was no significant
difference in mean total epinephrine dose between patients
receiving subcutaneous (0.6-1.0 mg) versus those receiv-
ing intramuscular (0.3-0.6 mg) dosing. Four received both
subcutaneous and subsequently intramuscular epinephrine
for persistent hypotension and respiratory symptoms. Three
patients received intravenous epinephrine (1:10,000).
Of 67 patients given epinephrine, 53 (78%) also re-
ceived systemic corticosteroids, 51 (75%) received H;
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Respiratory Hypotension
Failure or Shock

FIG 1. Comparison of clinical features during FRs and NFRs. Any cutaneous signs refers to hives, angioedema,
and/or pruritus. Hypotension refers to either transient or sustained decrease in blood pressure, and shock

refers to cardiovascular collapse.

antihistamines, 47 (69%) were given oxygen, and 28
(41%) were given intravenous fluids, and vasopressors
were begun in 3 (4%) near-fatal reactors. Antihistamines
and systemic corticosteroids were administered along
with epinephrine in 43 (63%) NFRs.

Comparisons of near-fatal and fatal reactors

Characteristics and management of 68 patients with
NFRs were compared with previously reported character-
istics of 17 patients with fatal events in this survey.’”
Common items used in both fatal and near-fatal surveys
facilitated these comparisons. It was noteworthy that 15
(88%) of 17 fatal reactors had been given diagnoses of
asthma compared with 46% in the larger NFR group. As
shown in Fig 1, a similar proportion of patients with
FRs (81%) and NFRs (88%) experienced hypotension or
shock. Severe airway obstruction leading to respiratory
failure was far less common with NFRs. Near-fatal reac-
tors experienced cutaneous symptoms (ie, urticaria and
angioedema) more often than fatal reactors.

As shown in Fig 2, there was a higher frequency of re-
sponses for all questionnaire items reflecting poorly con-
trolled asthma in fatal reactors. Fatal reactors were much
more likely to have had a prior emergency department visit
(54% vs 9%; odds ratio [OR], 12.1;95% CI, 2.6-61.1; P <
.001) and to have been hospitalized for asthma (61.5% vs
4%; OR, 34.7; 95% CI, 5.7-251; P < .001).

It is noteworthy that 93% of NFRs occurred in clinics
staffed by allergists in contrast to 59% of fatal events
(OR, 8.5; 95% CI, 1.98-41.3; P = .002). There were no
NFRs in a medically unsupervised setting compared
with 2 (12%) of 17 FRs that were reported with home ad-
ministration of immunotherapy.

Epinephrine was delayed for longer than 20 minutes or
not administered in 30% of FRs compared with 6% of
NFRs (OR, 7.3;95% CI, 1.4-40; P = .01). Intubation was

required for respiratory failure more frequently among
FRs (88%) compared with among NFRs (9%) (OR,
130.7; 95% CI, 13.9-53.5; P < .001).

DISCUSSION

This is the first large evaluation of NFRs caused by
subcutaneous immunotherapy injections. We acknowl-
edge that the retrospective nature of this survey might lead
to recall and reporting bias. Our approach differed from
those of previous studies of serious immunotherapy
reactions in that we administered a brief 6-item survey
to a large group of practicing allergists-immunologists to
gather reports of fatal and near-fatal events.>® The intent
of the brief survey was to obtain a high response rate
among clinicians and to capture additional information
pertaining to NFRs and mean numbers of allergen injec-
tions administered in clinics of respondents. Despite mul-
tiple efforts, we achieved response rates of 27% and 25%
for the short and long surveys, respectively. This degree
of participation is typical for professional surveys, and
the low responder rate does not diminish the importance
of our findings. We also received only 5 (7%) reports of
NFRs that occurred in primary care clinics; it is likely
that many more might have occurred in this setting.
Thus these factors are likely to result in significant under-
estimates of the true incidence of NFRs.

NFRs occurred in all age groups (ages 5-70 years),
including 6 children 5 to 12 years of age; 1 child with
respiratory failure required intubation. In the published
fatality survey conducted in the initial phase of this study,
FRs were also reported in 2 children with asthma, ages 5
and 12 years.” Our observations bear similarity to a prior
study by Ostergaard et al,'” who documented 6 serious
anaphylactic reactions (3 were life-threatening) that were
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* Prior
ER Visits

Hospitalizations

FIG 2. Comparison of asthma severity in fatal and near-fatal reactors. *OR, 12.1 (95% Cl, 2.6-61.0; P < .001);
**0R, 34.7 (95% Cl, 5.7-251.1; P < .001). ER, Emergency department.

attributed to injections with maintenance doses of mold
extract in 106 asthmatic children. More recent prospective
studies of asthmatic children reported no serious systemic
reactions to pollen, dust mite extracts, or both.'""!? Clearly
our survey indicates that NFRs and FRs occur among chil-
dren and primarily in asthmatic subjects. However, there
are insufficient data to estimate the risk relative to that
seen in adult patients.

We estimated that one confirmed NFR occurred with
every 1 million injections and at a rate that was 2.5 times
greater than that found for confirmed FRs.” This translated
into nearly 5 NFRs per year in North America. However,
because unconfirmed NFRs based on responses to the brief
survey alone yielded more than 5 times more cases, it is
likely that analyzing “‘confirmed”” NFRs (ie, long NFR sur-
vey responders) greatly underestimated the true incidence
rates of NFRs. As noted in our previous report of FRs, the
number of injections administered in clinics reporting
NFRs was significantly greater than that in clinics reporting
no serious or life-threatening immunotherapy reactions.’
This interesting observation could be attributable to reduced
probability of NFRs because of fewer overall injections or
to the fact that physicians who administer fewer injections
are more selective in excluding high-risk patients.

As in fatal surveys, we examined putative contributing
factors. Only one of the near-fatal reactors was receiving
a [-blocking agent. Interestingly, this therapy did not
appear to inhibit treatment responses to epinephrine, nor
was glucagon required. The infrequent use of [3-blockers
in this study likely reflects adherence to published immu-
notherapy guidelines recommending avoidance of these
drugs.®'° Hepner et al'* conducted a prospective study of
[3-blocker use in more than 3100 patients receiving immu-
notherapy, including 68 patients receiving [3-blockers.
They concluded that the risk of injection-related systemic
reactions was not increased but cautioned that (3-blockade
might increase severity of reactions as they occur.

However, current guidelines advise avoidance of im-
munotherapy in patients requiring B-blockers.® Because
no patients in this study were receiving angiotensin-
converting enzyme inhibitors, the effects of these agents
in NFRs could not be assessed.

It was not surprising that the majority (54%) of NFRs
were reported in nonasthmatic subjects, which contrasted
sharply with reports of fatal reactors, most of whom had
asthma that was often suboptimally controlled.””"'> In our
study the most severe reactions manifested by acute respi-
ratory failure occurred in 7 patients with asthma, 4 (57%)
of whom had reported baseline FEV values below 70% of
predicted value. Bousquet and Michel'® have recommen-
ded that immunotherapy with aqueous extracts be with-
held from such patients in light of data indicating that
asthmatic subjects with FEV; value of less than 70% of
predicted value are at greater risk for systemic reactions.
This report of NFRs further demonstrates the heightened
risk of life-threatening reactions in patients with asthma
with moderate and severe airway obstruction.

Physician respondents identified immunotherapy ad-
ministration during peak allergy seasons (46% of respon-
dents) and dosing errors (25% of respondents) as the 2
most important factors contributing to NFRs. In a large
physician survey, dosing errors were reported by most
respondents and were most often attributed to misidenti-
fication of patients and injection of incorrect doses.'” Our
data suggest that dosing mistakes can have serious conse-
quences. As with FR reports, NFRs were more common
after injections from maintenance rather than build-up
vials.>"'* Tt is possible that reactions to maintenance
injections might have been related to priming by natural
allergen exposure, which could have enhanced sensitivity
to doses of previously well-tolerated allergens. Further-
more, intramuscular administration of immunotherapy in
a few responders was attributed to error in administration
of immunotherapy injection. Although this is definitely in
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TABLE I. Summary of key findings from the Near Fatal Reaction Survey and proposed recommendations aimed at
preventing life-threatening reactions after immunotherapy injections

Study findings

Proposed recommendations

Patients with reduced FEV, (<70% of predicted value)
experienced respiratory failure requiring intubation.

Prior systemic reactions were present in 9% of
near-fatal reactors.

Forty-six percent of NFRs occurred during the height
of an allergy season.

Dosing errors were implicated in 25% of NFRs.

Patients depart prematurely from clinic after injections.

Consider withholding immunotherapy in patients with moderate or
severe airway obstruction.

Assess all patients for worsening asthma and monitor lung
function (PEFR) before immunotherapy injections.

Withhold immunotherapy injections if asthma worsens.

Reduce subsequent immunotherapy doses.

Dispense self-injectable emergency epinephrine to all patients who
are continued on immunotherapy.

Consider discontinuation of immunotherapy in high-risk patients
(eg, those with severe asthma).

Consider reduction of immunotherapy doses during relevant
pollen seasons.

Prevent dosing errors.'”

Continuing education of clinic staff.

Give injections from patient-specific vials and not “off the board.”

Use standardized forms and protocols.

Routinely check patient identity (name, birth date) before
each injection.

Same staff person that prepares immunotherapy injection should
administer.

Allow only 1 patient at a time in the injection room.

All patients should be required to wait 30 minutes in a
medically supervised setting after immunotherapy injections.

PEFR, Peak expiratory flow rate.

contrast to usual practice, the need for continual physician
and office staff education and awareness of proper admin-
istration of immunotherapy is required.

It is noteworthy that 93% of patients experienced NFRs
in the offices of allergists, and there were no reports of self-
administration in medically unsupervised settings.” This
might have facilitated timely treatment of NFRs in that
94% of patients received epinephrine within 20 minutes
of onset of reactions. Two late-onset NFRs were reported
at 45 and 60 minutes after injections. In previous fatality
surveys, most but not all FRs commenced within 30
minutes, whereas non—life-threatening systemic reactions
have commonly been reported to begin at 30 to 60 minutes
after injections.‘l’lg’19 Therefore there is disagreement
about the optimal postinjection waiting period. The Joint
Task Force allergen immunotherapy practice parameters
have recommended a 20- to 30-minute waiting period,
whereas the British Society for Allergy and Clinical
Immunology has advised 60 minutes.®'°

Prior systemic reactions were noted in 9% of near-fatal
reactors, but immunotherapy doses had been reduced in
only 1 of 6 patients. According to recent inmunotherapy
practice parameters (there are no evidence-based guide-
lines for dose adjustment after systemic reactions), it is
usual practice to reduce the dose or consider discontinu-
ation of immunotherapy. This result strongly suggests that
after serious systemic reactions, allergists must either

reduce doses to those previously tolerated or discontinue
immunotherapy altogethf:r.8 Those patients experiencing
severe systemic reactions are considered at higher risk
for future serious reactions, and physicians must consider
discontinuing immunotherapy injections or, at a mini-
mum, significantly reducing future immunotherapy doses.
Clinical manifestations of NFRs were instructive.
Hypotension was common (88%), but few patients had
respiratory failure (10%). This is likely explained by the
low prevalence of poorly controlled asthma. Interestingly,
cutaneous manifestations were absent in 30% of patients
with NFRs. Taken together with absent cutaneous signs
reported in 81% of FRs in this study, the absence of
urticaria, angioedema, or both cannot be used as a major
criterion for diagnosing life-threatening anaphylaxis.”
Delay or failure to administer epinephrine for immu-
notherapy-induced anaphylaxis has been associated with
poor outcomes.”'” In this study timely administration of
epinephrine likely contributed to nonfatal outcomes.
Intramuscular epinephrine, which achieves higher plasma
levels than subcutaneous epinephrine, was administered in
31% of NFRs. However, we were unable to detect any
differences in clinical outcomes attributable to route of
administration.”*? It is noteworthy that 37% of NFRs
were not treated with either systemic corticosteroids or an-
tihistamines, and this did not apparently make a difference
in outcomes. However, optimal therapy for anaphylaxis
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should include treatment with epinephrine, diphenhydra-
mine, and corticosteroids.

The major findings of this survey and the proposed
recommendations aimed at preventing life-threatening re-
actions after immunotherapy injections are listed in Table 1.
These recommendations address measures aimed at pre-
venting severe reactions associated with moderate to severe
airway obstruction, prior systemic reactions, reactions dur-
ing the height of an allergy season, and dosing errors.

In conclusion, NFRs are not uncommon, and the inci-
dence of fatal immunotherapy reactions has not changed
in the past 40 years. More effort is needed to identify and
develop methods to control risks associated with NFRs.’
NFRs occur more frequently than FRs. Near-fatal events
were managed successfully with prompt administration
of epinephrine in physician-supervised clinic settings, af-
firming recent recommendations of the Joint Task Force
Allergen immunotherapy practice parameters that immu-
notherapy be given in a setting where procedures that
can reduce the risk of anaphylaxis are in place and where
the prompt recognition and treatment of anaphylaxis are
assured.® Patients with asthma and reduced lung function
(<70%) appeared to be at greatest risk for severe respira-
tory compromise during a NFR. This highlights the impor-
tance of weighing risks and benefits before initiating
immunotherapy in patients with severe asthma and the
need to carefully monitor asthma symptoms and lung
function before immunotherapy injections.8 Finally, pa-
tients who have experienced a NFR should be considered
at increased risk for future FRs or NFRs, and the physician
should consider the risks versus benefits of continuing
immunotherapy in this setting.

We thank Eric Campbell for the illustrations and the AAAAI
staff for their support.
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