Patient perceptions regarding local reactions

from allergen immunotherapy injections
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Background: Although most allergists agree that local reactions to immunotherapy are not predictive of future systemic
reactions, the 2 main reasons for dose adjustments are the concern that local reactions cause discomfort that may lead to patient
noncompliance and the concern that local reactions are predictive of future local reactions.

Objectives: To determine patient perceptions regarding local reactions from immunotherapy.

Methods: A survey on allergen immunotherapy was provided to patients. Participants were asked about the presence of local
reactions, the size of their local reactions, and how bothersome these local reactions were. Patients were also asked if they had
considered stopping immunotherapy because of these local reactions.

Results: All 249 patients undergoing immunotherapy completed the survey. Seventy-one percent of the patients reported that
they had experienced a local reaction during allergen immunotherapy. Of those patients who reported local reactions, 84.7%
reported local reactions smaller than the palm of the hand and 81.9% deemed local reactions not to be bothersome at all or only
slightly bothersome. Of those who experienced local reactions, 96.0% stated they would not stop immunotherapy because of
these local reactions.

Conclusions: Although most patients reported local reactions, these local reactions were usually small and not very

bothersome. Most patients would not stop allergen immunotherapy because of local reactions.

INTRODUCTION

Local cutaneous reactions are a frequent occurrence during
allergen immunotherapy.'~¢ To prevent future local and sys-
temic reactions, dose adjustments of immunotherapy have
been suggested and used by allergists.” Several studies®*8
have demonstrated that a local reaction from immunotherapy
is not predictive of a future systemic reaction and does not
require dose adjustment. However, some authors have pro-
posed that local reactions are a major reason for noncompli-
ance with immunotherapy regimens, and they continue to
make dose adjustments for local reactions.® Compliance stud-
ies!®!! of immunotherapy have not supported this proposal. A
recent survey!? revealed that 92% of allergists continue to
dose adjust for local reactions from immunotherapy because
of local and systemic reaction concerns, fear of patient dis-
continuation, or both. The goal of the present study was to
determine patient perceptions regarding local reactions from
immunotherapy.

METHODS

A survey on allergen immunotherapy was provided to pa-
tients at the Wilford Hall Medical Center Allergy Clinic. This
immunotherapy population consists of 84% aeroallergen, 7%
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imported fire ant, 3% flying Hymenoptera, and 6% combi-
nations of these types of immunotherapy.® All immunother-
apy was administered using safety needles. Patients were
given the survey when they presented for an immunotherapy
injection, and they completed the survey during their 30-
minute obligatory waiting period. The survey consisted of 8
questions (Table 1). A Likert scale was used for question 4.
The survey and study protocol were approved by the Wilford
Hall Medical Center institutional review board.

RESULTS

A total of 249 patients (100% of patients undergoing immu-
notherapy) completed the survey, and their responses were
anonymous. The mean patient age was 40.7 years (range,
13-76 years). There were 120 males (48.2%) and 129 females
(51.8%). The patients included active-duty and retired mili-
tary personnel and their spouses and children. The patients
were educated regarding the risks and benefits of immuno-
therapy, and each patient signed an informed consent docu-
ment. A total of 37.5% of patients had been undergoing
allergen immunotherapy for less than 1 year, 27.4% for 1 to
3 years, 15.7% for 4 to 5 years, and 19.4% for greater than 5
years. Patients undergoing aeroallergen, imported fire ant
whole-body extract, or flying Hymenoptera venom immuno-
therapy were included in the survey. Seventy-one percent
(177 of 249) of the patients reported local reactions from
allergen immunotherapy. Most of these reactions (84.7%, 150
of 177) were smaller than the palm of the hand, 20.3% (36 of
177) were larger than the palm, and 2.8% (5 of 177) extended
beyond the elbow. Most patients (81.4%, 144 of 177) deemed
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Table 1. Questionnaire Given to Patients for Local Reactions From Immunotherapy

1. How long how you been receiving allergy injections?
A <1ly
B)1-3y
C)4-5y
D) >5y

2. Have you ever had a local reaction from your allergy injections? A local reaction is defined as swelling, redness, or itching at the injection

site.
A) Yes
B) No (go to question 6)
3. How large was this local reaction? (circle all that apply)
A) Smaller than the palm of your hand
B) Larger than the palm of your hand
C) The reaction extended beyond the elbow
4. How bothersome are the local reactions to you?
A) Not at all bothersome
B) Slightly bothersome
C) Moderately bothersome
D) Very bothersome
E) Extremely bothersome

5. Have you considered stopping your allergy injections because of local reactions?

A) Yes
B) No

6. To your knowledge, which of the following has been used by you or your allergist to prevent/decrease local reactions to your allergy

injections? (circle all that apply)

A) Taking an antihistamine (Claritin, Zyrtec, Allegra, Benadryl, etc) before your allergy injection

B) Taking Tylenol, Motrin, or Naprosyn before your allergy injection

C) Using of a dry needle (ie, injecting the dose using a different needle than was used to draw up the dose)
D) Split dosing (ie, half the dose in each arm rather than the full dose from 1 vial in the same arm)

E) Stretching the skin before the injection and maintaining light pressure afterwards at the injection site for 1 min
F) Cold compress at the site during the 20- to 30-min waiting time after the injection

G) Reformulating the extract using lower doses in the extract prescription

H) Coating the needle with epinephrine before pulling the allergen extract out of the vial

I) Mixing epinephrine with the allergen extract at the time of injection

J) Dose adjustment (ie, repeat or decrease) based on a local reaction after the previous injection

K) Using a "rush” schedule. A rush schedule involves receiving injections every hour for 6 to 8 h in 1-2 d to get to a maintenance dose
quickly rather than the usual 1 injection per visit that achieves maintenance in 3-6 mo.

L) Using separate injection sites other than the arm (eg, leg or abdomen)

M) Alternating injection sites (right arm, left arm, right arm, left arm, etc)

N) Other (please list):

7. Do you feel that a local reaction(s) from your allergy injections will make it more likely that you have another local reaction?

A) Yes
B) No

8. Do you feel that a local reaction(s) from your allergy injections will make it more likely that you have a systemic anaphylactic/allergic
reaction? A systemic reaction is defined as symptoms distant from the injection site that might require the use of epinephrine. Examples
of a systemic reaction include difficulty breathing, hives all over your body, swelling of your face or throat, and lightheadedness.

A) Yes
B) No

their local reactions not to be bothersome at all or only
slightly bothersome. Although 13.6% (24 of 177) of the
patients found their local reactions to be moderately bother-
some, only 5.1% (9 of 177) of the local reactions were very
bothersome or extremely bothersome. Of the 177 patients
who had local reactions, 170 (96.0%) stated that they would
not stop immunotherapy because of the local reactions.

Of the 36 patients who reported local reactions larger than
the palm of the hand, most (58.3%, 21 of 36) deemed their
local reactions not to be bothersome at all or only slightly

bothersome, 27.8% (10 of 36) reported their local reactions to
be moderately bothersome, and 13.9% (5 of 36) reported their
local reactions to be very or extremely bothersome. Of these
36 patients, 35 (97.2%) would not stop immunotherapy be-
cause of local reactions that were larger than the palm of the
hand. Of the 5 patients who had local reactions that extended
beyond the elbow, 60% (3 of 5) deemed their local reactions
to be not at all bothersome or only slightly bothersome (0 of
5 were moderately bothersome, 1 of 5 were very bothersome,
and 1 of 5 were extremely bothersome). None of these 5
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patients would stop their immunotherapy because of local
reactions.

Many strategies were used by patients and their allergists
to prevent or minimize local reactions from allergen immu-
notherapy (Table 2). The most common strategies were tak-
ing an antihistamine before the allergy injection (59.0%, 147
of 249), using a dry needle (45.0%, 112 of 249), and alter-
nating injection sites (28.9%, 72 of 249). A dry needle was
defined as injecting the dose using a different needle than was
used to draw up the dose. Other less common strategies
reported by patients to prevent local reactions included taking
acetaminophen or a nonsteroidal anti-inflammatory drug be-
fore the allergy injection (12.9%, 32 of 249) and a dose
adjustment based on the local reaction from the previous
injection (7.6%, 19 of 249). An equal number of responders
(5.2%, 13 of 249) reported split dosing of the allergy injection
(ie, half the dose in each arm rather than the full dose from 1
vial in the same arm), stretching the skin and maintaining
pressure at the injection site for 1 minute, and using a cold
compress at the site during the 30-minute waiting time.
Patients were also allowed to write in responses regarding the
prevention of local reactions, and of 11 write-in responses, 6
patients stated that they used a topical corticosteroid (spray or
cream) applied to the site of injection to prevent or minimize
local reactions. Most patients did not believe that a local
reaction from their allergy injections would make it more
likely that they would have another local reaction (74.8%) or
a systemic anaphylactic reaction (86.3%).

DISCUSSION

The main reason we conducted this study was to evaluate
how bothersome local reactions were to patients undergoing
immunotherapy and to evaluate whether local reactions were
a reason they would want to stop immunotherapy. These
concerns were foremost in our minds because of a recent
survey'? that showed that allergists dose adjust immunother-
apy because of local and systemic reaction concerns. In fact,

the number one reason given by allergists (89% of allergists)
for dose adjustment for local reactions was the concern that
local reactions cause discomfort that may lead to patient
noncompliance. We show that most local reactions are small
and not bothersome to patients. Most patients (96.6%) would
not stop allergen immunotherapy because of local reactions.
This is a significant finding because the patients participating
in this study receive their immunotherapy in a clinic that does
not routinely dose adjust for local reactions. In addition, most
of these patients did not believe that a local reaction predicted
another local reaction or a future systemic reaction. It is
assumed that these responses reflect the education we provide
to patients about immunotherapy as it relates to local reac-
tions.

Other studies have explored the rationale for immunother-
apy noncompliance. In a study'® in which 381 immunother-
apy charts were analyzed and patients who had stopped
allergen immunotherapy were contacted, the authors found
that inconvenience (34.5% of patient responses) was the
single most important reason for discontinuation of immuno-
therapy. Local reactions from immunotherapy were an un-
common reason for discontinuation and were reported as a
reason in only 5.5% of those who stopped. It is significant
that this was a patient population that received immunother-
apy where routine dose adjustments were not made for local
reactions. This was reinforced in a study by Cohn and Pizzi,!!
who evaluated 217 medical records of patients who had
discontinued allergen immunotherapy and contacted these
patients to determine their reasons for stopping immunother-
apy. They also found that inconvenience was the major
contributing factor to noncompliance with subcutaneous al-
lergen immunotherapy and that local reactions were not a
reported reason for discontinuation.

In the present survey, which focused on local reactions, we
found that local reactions occur commonly in patients under-
going immunotherapy. Most patients (71.1%) had experi-
enced at least 1 local reaction during immunotherapy. These

Table 2. Strategies to Prevent or Minimize Local Reactions to Immunotherapy

Strategy Patients, No. (%) (N = 249)

Pretreatment with an antihistamine 147 (59.0)
Use of a dry needle? 112 (45.0)
Alternating injection sites 72 (28.9)
Pretreatment with an NSAID 32 (12.9)
Dose adjustment (repeat or decrease) based on a large local reaction after previous injection 9(7.6)
Split dosing (half the dose in each arm) 3(5.2)
Stretching skin before injection and maintaining light pressure at site for 1 min 3(5.2)
Cold compress at the site during the 30-min waiting time after the injection 13 5.2)
Reformulate the extract using lower doses in the extract prescription 6 (2.4)
Coating the needle with epinephrine before pulling the allergen extract out of the vial 3(1.2)
Rush immunotherapy protocol 3(1.2)
Mixing epinephrine with the allergen at the time of injection 2(0.8)
Use separate injection sites other than the arm 0

Abbreviation: NSAID, nonsteroidal anti-inflammatory drug.

2 Defined as injecting the dose using a different needle than was used to draw up the dose.
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data agree with previous studies>*!*!4 reporting that local
reactions occur in 5% to 82% of patients undergoing immu-
notherapy depending on the criteria used to define a local
reactions. Although this study consisted primarily of patients
undergoing aeroallergen immunotherapy, we previously re-
ported that local reaction rates were similar for aeroallergen,
flying Hymenoptera, and imported fire ant.° This recent
study® also found that local reactions larger than the palm of
the hand were uncommon (0.4% reaction rate, and only 2.4%
of all local reactions were larger than the patient’s palm).

When looking at ways to prevent and minimize local
reactions from immunotherapy, 59.0% of the patients took an
antihistamine before their allergen immunotherapy injection.
We do not routinely recommend antihistamine pretreatment,
but we do offer it as an option for patients who have recurrent
local reactions that are bothersome. Several studies'>~!7 eval-
uating the use of antihistamines in venom rush immunother-
apy have found that pretreatment with antihistamines is help-
ful in preventing and decreasing the rate and size of local
reactions. Note that this preventive effect was noted only
during the rush immunotherapy phase and was not seen in the
maintenance phase. Late local reactions were evaluated only
in 1 of these studies during the rush phase,!” but none of the
3 studies evaluated late local reactions during the mainte-
nance phase. There have been no studies, to our knowledge,
evaluating the utility of local reaction prevention with tradi-
tional buildup schedules.

The dry needle technique was also cited by 45.0% of the
patients as a way to prevent and decrease local reactions. The
technique is accomplished by discarding the needle that is
used to draw the extract into the syringe and replacing it with
a needle that has not come into contact with the allergen. The
theoretical rationale for the use of the dry needle is to avoid
allergen contact with the patient’s skin and tissue as the
needle is injected. There is no literature to support the dry
needle technique; however, anecdotally, these patients find
the dry needle technique to be effective in decreasing local
reactions.

A recent study'® in the immunization literature showed that
local reactions to intramuscular vaccinations decreased sig-
nificantly with the use of wide, long needles (23 gauge, 0.6
mm in diameter, 25 mm long) compared with narrow, short
needles (25 gauge, 0.5 mm in diameter, 16 mm long). Be-
cause needle length could not be changed because immuno-
therapy is delivered subcutaneously, one potential area of
study is to compare various bore sizes and the incidence of
local reactions. Of note, none of the strategies commonly
used by allergists to prevent or minimize local reactions have
been evaluated (Table 2). This is an area that should be
explored in future studies because a significant amount of
time and energy is invested by the patient and the allergist to
combat local reactions.

Because most of these patients undergoing immunotherapy
are not active-duty military members but rather dependents
and retirees, we believe that the findings from this study
translate to the general population. Because we had a cap-

tured population given the regular visits and mandatory 30-
minute waiting time for patients undergoing immunotherapy,
we achieved 100% contact and completion. Given that pa-
tients were required to wait in the clinic for 30 minutes, none
refused to complete the brief survey. Because we have been
practicing under a policy of no dose adjustment for local
reactions for the past 10 years and educating patients about
local reactions before immunotherapy initiation and again
when they have local reactions, we were not surprised that
there was little in the way of complaint of the local reactions.
Our experience has shown us that when patients are properly
educated and interventions are offered to attempt to minimize
or prevent local reactions, the result is a cooperative patient
who desires to attain an effective, therapeutic immunotherapy
dose with few interruptions in their dosing schedule. One
standard of practice regarding strategies to reduce local re-
actions in our clinic is that we do not use a routine dose
adjustment policy. Each allergist, however, has the liberty to
use various strategies other than dose adjustments for local
reactions (eg, pretreatment with an antihistamine or a non-
steroidal anti-inflammatory drug, cool compress during the
waiting time, and split dosing).

In conclusion, most patients report local reactions; how-
ever, these local reactions are usually small and not bother-
some to patients. Most patients would not stop allergen
immunotherapy because of these local reactions. In addition,
no profound association was seen between the size of the
local reactions and the discontinuation of immunotherapy.
Allergist concerns about patient noncompliance should not be
a motivating factor for routine dose adjustments for local
reactions. Because the primary reason for immunotherapy
noncompliance is inconvenience, routine dose adjustments
may actually increase immunotherapy noncompliance be-
cause it delays advancement to maintenance dosages and
introduces additional visits for the patient.
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