The LOCAL Study: Local reactions do not predict local
reactions in allergen immunotherapy
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Background: Although previous immunotherapy studies have
demonstrated that a local reaction does not predict a systemic
reaction, no study has investigated whether a local reaction
predicts a local reaction.

Objective: To determine whether a local reaction predicts a
local reaction at the next immunotherapy injection.

Methods: A retrospective analysis of an electronic
immunotherapy database over a 12-month period was
performed at a single site that did not dose-adjust for local
reactions. Total injections, small local reactions (less than or
equal to the size of patient’s palm), large local reactions (LLRs;
larger than the patient’s palm), systemic reactions, and whether
a local reaction was followed by a local reaction were recorded.
Results: Between August 2005 and July 2006, 360 patients
received a total of 9678 injections. Of all patients, 78.3% had
at least 1 local reaction, and 7.5% had an LLR. The total
local reaction rate was 16.3% (1574/9678), the small local
reaction rate was 15.9% (1536/9678), and the LLR rate was
0.4% (38/9678). Of all local reactions followed by another
injection, 27.2% were followed by a local reaction. The
sensitivity and positive predictive value for a local reaction
predicting a local reaction at the next injection were 26.2% and
27.2%, respectively. In contrast, the specificity for the absence
of a local reaction predicting the absence of a subsequent local
reaction was 85.5%. For LLRs, only 6.0% were followed by
another LLR; the sensitivity, positive predictive value, and
specificity were 5.2%, 6.0%, and 99.6 %, respectively.
Conclusion: In a clinic that does not dose-adjust for local
reactions, local reactions do not predict local reactions at the
next immunotherapy injection. (J Allergy Clin Immunol
2009;ENN: ENE-NEN,)

Key words: Local reaction, large local reaction, systemic reaction,
subcutaneous immunotherapy, safety

A responsible subcutaneous immunotherapy (SCIT) program
includes investigation of adverse events to include local and sys-
temic reactions. Previous studies have demonstrated that local re-
actions are common, ranging from 26% to 82% of patients and
0.7% to 16% of injections'™ over a course of SCIT. Allergists
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use a variety of approaches for management of local reactions,
as demonstrated by a recent local reaction survey.6 One common
approach is routinely to dose-adjust for local reactions, reported
by 91.9% of respondents. The reasons given for dose adjustments
include that local reactions cause noncompliance (88.9%), local
reactions predict local reactions (45.7%), and local reactions pre-
dict systemic reactions (29.2%). Previous studies have demon-
strated that local reactions do not predict a systemic reaction at
the next inj ection,>>” and local reactions are not a common rea-
son for patient noncompliance.m The majority of allergists are
dose-adjusting for local reactions and doing so with the assump-
tion that their dose adjustment will influence the size of any local
reaction at the next injection. However, no previous study has ex-
amined whether a local reaction predicts a local reaction at the
next injection, and that is the primary purpose of this study.

METHODS

A retrospective analysis of an electronic SCIT database (Rosch Immuno-
therapy, Altoona, Pa) over a 12-month period at a single site was performed.
All SCIT vials were 10-mL vials, and each patient’s SCIT kit consisted of 4
vials (1:1000 vol/vol, green; 1:100 vol/vol, blue; 1:10 vol/vol, yellow; 1:1 vol/
vol, red). We used the color system recommended by the current immuno-
therapy practice parameter.'' For aeroallergen and imported fire ant (IFA)
SCIT, a maintenance vial (1:1 vol/vol) consisted of 0.5 to 1 mL of each aller-
gen taken from the manufacturer’s stock bottle. Flying Hymenoptera extracts
were received from the manufacturer in a lyophilized form and were reconsti-
tuted with diluent in our clinic. The diluent used when filling the 10-mL vials
and when mixing down to less concentrated vials was 0.9% sodium chloride,
0.03% albumin (human), and 0.4% phenol for all types of SCIT.

The build-up phase of IFA and aeroallergen SCIT was 4 to 6 months and
consisted of 1 to 2 injections per week, starting at 0.05 mL of the 1:1000 vol/
vol (green) vial and advancing in dose increases of 0.05 to 0.1 mL with each
subsequent injection until reaching a maintenance dose of 0.5 mL of the 1:1
vol/vol (red) vial. For flying Hymenoptera, the maintenance dose was 1.0 mL
of the 100 pg/mL vial (or 300 pwg/mL for mixed vespid).

Small local, large local, and systemic reactions were documented in the
electronic SCIT database for each patient at each visit as they occurred by the
nurse or technician who administered the injection. The number of consec-
utive local reactions was also documented for each patient (ie, whether a local
reaction followed a local reaction at the next injection). Local reactions not
followed by another injection could inherently not be analyzed for the
presence of a subsequent local reaction. There were no dose adjustments for
small or large local reactions in this patient population. Patients on more than 2
vials were excluded from analysis because more than 1 injection was delivered
in the same arm (n = 17). Approval for the study was obtained from the
Wilford Hall Medical Center Institutional Review Board.

The primary endpoint of the study was to investigate whether a local
reaction predicted a local reaction at the next injection. We also investigated
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whether frequent small local reactions (whether consecutive or recurrent)
were risk factors for large local reactions.

Reaction definitions

A small local reaction was defined as erythema and/or swelling >5 mm and
less than or equal to the size of the patient’s palm measured at 30 minutes. A
large local reaction was defined as erythema and/or swelling greater than the
size of the patient’s palm (average adult, 80-100 mm) measured at 30 minutes.
These definitions are customary at our institution. A delayed large local reac-
tion was defined as the presence of erythema and/or swelling larger than the
patient’s palm and was reported by the patient at the next SCIT visit as occur-
ring after the patient left the clinic (ie, after 30 minutes). To maximize report-
ing and identification of delayed reactions and as an added safety measure,
patients filled out a prescreening questionnaire before each SCIT injection.

A consecutive local reaction patient was defined as a patient who had >2
local reactions in a row during the SCIT course. A recurrent local reaction
patient was defined as a patient who experienced >2 local reactions at any
point during the SCIT course. Patients encountering consecutive or recurrent
small local reactions were investigated to determine whether they were
experiencing more frequent large local reactions (than patients with isolated
small local reactions). Next, data were analyzed to determine the frequency of
patients with high numbers of consecutive local reactions, and whether
consecutive local reactions increased a patient’s chance of having additional
local reactions (ie, the likelihood of a third local reaction after experiencing 2
small local reactions in a row). Finally, we queried whether patients with high
individual rates of small local reactions (taking into consideration the number
of total injections) were having higher large local reaction rates.

Statistics

See Table I for definitions in graphic form. Sensitivity was defined as the
percentage of all local reactions that were preceded by a local reaction (true
positives [a]/all local reactions [a + c]). Specificity was defined as the percent-
age of all injections not resulting in a local reaction that were not preceded by a
local reaction (true negatives [d]/all injections without local reactions [b + d]).
Positive predictive value was defined as the presence of a local reaction pre-
dicting the presence of a local reaction at the next injection (true positives
[a]/true positives plus false positives [a + b]). Negative predictive value was
defined as the absence of a local reaction predicting the absence of a local re-
action at the next injection (true negatives [d]/true negatives plus false nega-
tives [c + d]). P values were calculated using the Fisher exact test
(GraphPrism Software, San Diego, Calif).

RESULTS
Overview

Between August 2005 and July 2006, 360 patients received a
total of 9678 injections. There were 185 patients who received
single injections and 175 patients who received 2 injections at
each clinic visit. Seventeen patients receiving 3 or more injections
at each clinic visit were excluded from the analysis. In all, 84%
(302/360) of patients were treated with aeroallergen SCIT, 7%
(25/360) with IFA, 3% (11/360) with flying Hymenoptera, and 6%
(22/360) with combinations of these types. Aeroallergen SCIT
vials (all 10 mL) contained an average of 11 allergens and
7.9 mL allergen. A total of 78.3% (282/360) of patients had at
least 1 local reaction, whereas 7.5% (27/360) of patients had at
least 1 large local reaction. For all injections, the total local reac-
tion rate was 16.3% (1574/9678), the small local reaction rate was
15.9% (1536/9678), and the large local reaction rate was 0.4%
(38/9678). The systemic reaction rate was 0.5% (51/9678) of in-
jections. Thirty-seven percent (14/38) of large local reactions
were delayed. There were no differences in small or large local re-
action rates between the various types of SCIT.
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Predictive value of a local reaction

Overall, 27.2% of all local (small and large) reactions were
followed by another local reaction at the next injection. Six
percent (2/33) of all large local reactions were followed by
another large local reaction. The sensitivity and positive predic-
tive values were low for all analyses, ranging from 0.7% to 31.2%
for sensitivity and 0.8% to 33.3% for positive predictive value. In
contrast, the specificity (83.9% to 99.7%) and negative predictive
value (83.2% to 99.7%) were high for all analyses (Table II).

Consecutive small local reactions

Of the 278 patients who experienced a local reaction, 51% (143/
278) experienced consecutive (2 or more in a row) small local
reactions at some point during their SCIT course. As shown in
Table I11, although the small local reaction rate increased as patients
experienced an increase in consecutive small local reactions, the
large local reaction rate stayed the same. In addition, patients
with consecutive small local reactions experienced additional small
local reactions at the next injection as much as 32.9% to 48.0% of
the time depending on the scenario (ie, the likelihood of a third local
reaction after experiencing 2 small local reactions in a row;
Table IV). For example, the chance that patients with 2 small local
reactions in a row had a third small local reaction was 32.9%. No
patients experienced more than 5 local reactions in a row.

Recurrent small local reactions

Eighty-six percent (240/278) of the local reaction patients
experienced recurrent (2 or more local reactions at any point
during their SCIT course) small local reactions. As shown in
Table V, the large local reaction rate increased in the group with
>10 small local reactions (0.99%), which is significantly higher
than the group with O to 4 small local reactions, but not statisti-
cally higher than the group with 5 to 10 small local reactions.

High individual rates of small local reactions

As shown in Table VI, most patients experienced individual
small local reaction rates of <20% of injections. The large local
reaction rate increased significantly in patients with small local
reaction rates of >20% compared with patients with rates of
<20%. However, the large local reaction rate plateaued in the
30% to 39% group and actually decreased (although not signifi-
cantly) in the group with small local reaction rates of >40%.

DISCUSSION

This is the first study to investigate whether a local reaction
predicts a local reaction at the next injection in allergen immu-
notherapy. Our data suggest that local reactions are followed by
local reactions at the next injection 27.2% of the time (Table II).
However, the majority (almost three fourths) of patients will not
have a local reaction at the next injection, and the sensitivity
and positive predictive value remain low for the ability of a local
reaction to predict a local reaction at the next injection. The spec-
ificity and negative predictive values were much higher in the
absence of a local reaction.

Consecutive large local reactions (larger than the patient’s
palm) were infrequent, because only 6% of large local reactions
were followed by a subsequent large local reaction at the next
injection. There were no instances of 3 large local reactions in a
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TABLE I. Definitions of sensitivity, specificity, and positive and negative predictive values as applied to the current study

Local reaction at next injection
(gold standard in this example)

Yes

No

Local reaction at this injection Yes A (true positive)
No C (false negative)
| Sensitivity = a/a + ¢

B (false positive)
D (true negative)
| Specificity = d/b + d

— Positive predictive value = a/a + b
— Negative predictive value = d/c + d

TABLE Il. Demonstration of whether a local reaction (small or large) predicts a local reaction (small or large) at the next injection

reaction predicts a large
local reaction

Small local Large local
reaction predicts a small

local reaction

Large local
reaction predicts a large
local reaction

Small local
Statistical Local reaction reaction predicts a small
measure predicts a local reaction local reaction
Sensitivity (%) 26.2 26.0
PPV (%) 27.2 27.0
Specificity (%) 85.5 85.8
NPV (%) 84.8 85.2

31.2 0.7 52

0.8 333 6.0
83.9 99.7 99.6
99.7 83.2 99.7

NPV, Negative predictive value; PPV, positive predictive value.

The sensitivity and positive predictive values are low for the ability of a local reaction to predict a local reaction at the next injection. Conversely, the absence of a local reaction is

better at predicting the absence of a local reaction, evidenced by higher NPVs.

TABLE lll. Consecutive small local reactions

Small local reactions

Total no. of injections

Small local Large local

in a row (n) No. of patients among these patients reaction rate, % (n/N) reaction rate, % (n/N)
2 82 2638 20.0 (82/2638) 0.57 (15/2638)

3 43 1605 25.4 (408/1605) 0.75 (12/1605)

4 10 420 34.3 (144/420) 0.71 (3/420)

5 8 273 429 (117/273) 0.37 (1/273)

>5 None NA NA NA

A consecutive local reaction is defined as when a patient experiences 2 or more local reactions in a row. Higher numbers of consecutive small local reactions were not associated
with a higher rate of large local reactions. No patients encountered more than 5 small local reactions in a row.

row. Similarly, the sensitivity and positive predictive values were
low for the ability of a large local reaction to predict a subsequent
small local or large local reaction at the next injection.

We performed various analyses to determine whether a higher
number or frequency of small local reactions was associated with
a higher frequency of large local reactions. We discovered that
large local reactions were more common in patients with small
local reaction rates of 20% to 29% (0.89%) compared with those
with rates of <20% (0.09%; Table VI). However, this increase was
not linear, and it was at its highest in the 30% to 39% small local
reaction group and actually decreased slightly in the >40% small
local reaction group. Large local reactions were also more com-
mon in patients with more than 10 small local reactions
(0.99%) compared with those with 4 or fewer (Tables III and
IV). One could argue that these mild increases, although statisti-
cally significant, are not clinically signiﬁcant.12 In addition, there
were no increases in large local reactions in patients with higher
numbers of consecutive small local reactions. Therefore, patients
with even 5 small local reactions in a row did not experience
higher large local reaction rates.

Notably, these findings were seen within a no dose adjustment
population. Previous studies have demonstrated that local reac-
tions do not predict systemic reactions and that dose adjustments
for local reactions do not influence systemic reaction rates.>’
Consistent with our department’s previous study,’ this current

study also demonstrates that within a no dose adjustment popula-
tion, local reactions also do not predict local reactions. In fact, our
local reaction criteria, defined as the presence of any swelling
and/or erythema measured at 30 minutes, may overestimate the
local reaction rate, and thus may overestimate the ability of a local
reaction to predict a local reaction.

Although local reactions do not predict systemic reactions at the
next injection,3’5 7 a recent retrospective (case-control) study
within a large multicenter allergy group demonstrated that patients
experiencing systemic reactions had an increased frequency of
large local reactions (defined as >25 mm measured at 20-30 min-
utes) compared with patients not experiencing systemic reactions.
This association occurred among practices that performed routine
dose adjustments for local reactions of >25 mm. " However, no
conclusions can be made about the influence of dose adjustments
because there was no control group in this study in which no dose
adjustments were made. Interestingly, our department has also
noted that patients with systemic reactions have a higher frequency
of large local reactions within a no dose adjustment population (un-
published data, C. W. Calabria and M. S. Tankersley, July 2009).
Therefore, systemic reactors may experience more frequent local
reactions, but this association occurs irrespective of whether dose
adjustments are made. A prospective study design would be neces-
sary to confirm this association and determine whether frequent
large local reactions are a risk factor for systemic reactions. In
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TABLE IV. Consecutive small local reactions
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The chance that the patient with “x”

consecutive small local reactions in a row
will have “x + 1” consecutive small local
reactions in a row
(number in this column is “x + 1)

If a patient had “x” small local reactions
in a row (number in this column is “x")

Frequency of injections with which a
patient who had “x” small local reactions in
a row went on to have “x + 1” small local

reactions in a row,* % (n/N)

1 2 small local reactions in a row
3 small local reactions in a row

2 in a row

27.0 (411/1512)
32.9 (83/252)

3 in a row 4 small local reactions in a row 35.1 (26/74)

4 in a row 5 small local reactions in a row 48.0 (12/25)

5 in a row 6 small local reactions in a row 0 (0/10)

This table evaluates the frequency of having additional consecutive local reactions. If a patient has “x” small local reactions (where “x” = the number of small local reactions

experienced in a row), it evaluates the frequency with which patients experienced “x + 1” small local reactions in a row.
*The denominator in this column is the number of injections that were evaluated during the period of the study. There were injections at the end of the study period that were
followed by additional injections given after the study period that could not be evaluated. The numerator in this column is the number of injections that resulted in another local

reaction.

TABLE V. Recurrent small local reaction patients

No. of small No. of injections

Small local reaction rate, % Large local reaction rate, %

local reactions No. of patients among these patients (n/N) (n/N)

0 77 1068 0 0

1 44 855 5.1 (44/855) 0.23 (2/855)

2 41 919 8.9 (82/919) 0 (0/919)
3-4 68 1853 12.6 (234/1853) 0.16 (3/1853)
5-7 58 1934 17.4 (337/1934) 0.41 (8/1934)
8-10 36 1440 22.5 (324/1440) 0.42 (6/1440)
>10 36 1917 30.8 (591/1917) 0.99 (19/1917)*

Recurrent small local patients were those patients who experienced 2 or more small local reactions during the study period. This table examines whether patients with higher

numbers of small local reactions also experienced a higher large local reaction rate.

*P = .001 for patients with 10 or more small local reactions having a higher large local reaction rate compared with patients with 4 or fewer small local reactions (but not

compared with patients with 5-10 small local reactions).

TABLE VI. High individual rates of small local reactions

Small local reaction

No. of injections received

Small local reaction Large local reaction

rate (%) No. of patients by these patients rate, % (n/N) rate, % (n/N)
<20 238 6407 8.5 (548/6407) 0.09 (6/6407)
20-29 69 2257 24.3 (548/2257) 0.89* (20/2257)
30-39 34 867 34.0 (295/867) 1.04* (9/867)
>40 19 455 48.6 (221/455) 0.66% (3/455)

Patients with individual small local reaction rates of >20% had significantly higher large local reaction rates than patients with individual small local reaction rates of <20%.
However, this increase in large local reaction rates was not linear, because it was highest in the group of patients with a 30% to 39% small local reaction rate and then actually
decreased in the group with a >40% small local reaction rate. The large local reaction rate in both the 30% to 39% and the >40% groups was not significantly higher than the 20%

to 29% small local reaction rate group.

*P < .01. These 3 groups had a significantly higher large local reaction rate than the group with a small local reaction rate of <20%.

addition, the percentage of all patients with large local reactions
who go on to have a systemic reaction is unknown (ie, vs what per-
centage of all systemic reactors experienced large local reactions).
Local reactions are common, occurring in 77% of patients
overall. Eighty-six percent of local reaction patients experienced
recurrent local reactions, whereas 51% experienced consecutive
local reactions of 2 or more. Therefore, education for local
reactions is paramount before initiation of SCIT. Clinicians must
explain to patients that they are likely to experience a local
reaction at some point during the SCIT course and must empha-
size that clinicians can provide symptomatic care to alleviate dis-
comfort. This is analogous to anticipatory guidance at well child
checks or risk communication when starting a new medication.
In a recent survey among patients on immunotherapy,'* 82% of
patients reported their local reactions were not or were only

slightly bothersome, with only 5% of patients reporting their local
reactions to be very bothersome. Ninety-six percent said they
would not stop their SCIT because of local reactions, and 97%
of patients reporting large local reactions (larger than the patient’s
palm) would not stop their SCIT. In a recent local reaction survey
of allergists,6 the most common reason given for local reaction
dose adjustments was concern for patient noncompliance. How-
ever, in a recent SCIT compliance study conducted within an im-
munotherapy population that did not dose-adjust for local
reactions,'® inconvenience was the most common reason for dis-
continuing SCIT, and local reactions were an uncommon reason
for SCIT discontinuation, with only 5% of patients discontinuing
as a result of local reactions.

Because dose adjustments for local reactions increase patient
visits and increase inconvenience, it can be argued that a dose
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TABLE VII. Previous local reaction studies demonstrating the various criteria for defining a local reaction and their findings

Conventional or standard schedules

LR rate (per injection, %)

Minimum size of LR

Nelson et al®

Tankersley et al®
Prigal'

Ramirez et al®
Roy et al'?
Current study

Berchtold et al'’
Hymenoptera

Nielsen et al®
Birch or grass*

4.0

4.7-1.3
0.1-2.8 depending on allergen
4.2
19.3 systemic reactors; 5.3 nonsystemic reactors
16.0 (small LR)
0.4 (large LR)
Rush schedules
Findings
Antihistamine pretreatment decreased LR size vs placebo
during first 4 wk of treatment but not thereafter
No early LRs were >5 cm
Late LR >8 cm:

5 mm
Dose adjusted for >15 mm

15 mm
Not mentioned
15 mm
25 mm
Small LR: 5 mm
Large LR: > patient’s palm (average adult, 8-10 cm)

Local reaction criteria
4-point scale for each of erythema, edema, and pruritus

No specified minimum;
measured early (30 min) and late LR (31 min to 48 h)

Placebo group: 9.5%
Loratadine group: 6.5%

115 Terfenadine reduced severe LR

Reimers et al
Honeybee

Portnoy et al’
Inhalant

LR rate (per patient):

group

Brockow et al'®
Honeybee

subsequent injections

Wohrl et al'®

Hymenoptera
Heijaoui et al*° Dose adjustments for large LR during rush decreased systemic
Inhalant reaction incidence

Premedication with fexofenadine reduced frequency of
LR >6 cm vs placebo during rush but not during

Premedication with montelukast delayed onset and size of LR

4-point scale:
0, no LR; 1, <5 cm; 2, 5-10 cm; 3, over elbow; 4, middle of
forearm

Larger than half dollar

73% (8/11) of placebo group vs 27% (3/11) of treatment

4-point scale:
0,no LR; 1, 1-6 cm; 2, 6.1-12 cm; 3, 12.1-18 cm; 4, >18 cm

>3 cm

>1.5 cm induration and >5 cm erythema

LR, Local reaction.
*Cluster, not rush.

adjustment policy for local reactions to immunotherapy will
actually decrease patient compliance with this therapy. Regard-
less, dose adjustments will delay attainment of a maintenance
dose and thus delay the onset of optimum dosing and efficacy. In
addition, dose adjustments do not prevent systemic reactions at
the next injection.5 " Instead of routine dose adjustments for local
reactions, we recommend that allergists consider focusing on in-
terventions that will not increase inconvenience for our patients,
such as pretreatment with an antihistamine, acetaminophen, non-
steroidal anti-inflammatory drug, or montelukast; application of a
cold compress during their 30 minute wait; or split dosing of their
injection (ie, in patients on 1 injection, give half the dose in one
arm and half the dose in the other arm), to name a few possibili-
ties. For those patients reporting difficulty with local reactions, we
find these interventions to be most effective.'*

Although many interventions have been used by the allergy
community to decrease the size and/or frequency of local
reactions,6 only 3 interventions have been studied. First, pretreat-
ment with antihistamines has not been shown to be efficacious in
decreasing local reactions with conventional maintenance venom
SCIT injections (given subsequent to an initial rush),">'® and its
effect on local reactions during conventional build-up schedules
has not been reported, but it has been effective in decreasing local
reactions during cluster® and rush protocols.g’ls'17 Pretreatment
with antihistamines taken 2 hours before the injection also re-
duced the occurrence of severe systemic reactions in a single

study using a conventional build-up schedule.'® Second, discon-
tinuation of a dose adjustment protocol for local reactions did
not result in an increase in local reactions but, of interest, did re-
sult in a decrease in local reactions, although not statistically sig-
nificant.’ Finally, a recent pilot study demonstrated that
premedication with montelukast delayed the onset and decreased
the size of local reactions during venom rush immunotherapy.'®
Although we do not recommend dose adjustments for local reac-
tions, we do use other comfort measures for the minority of pa-
tients who report bothersome local reactions. Further study is
needed to assess the efficacy of the commonly used interventions.

Limitation of the current study include its retrospective design;
however, use of an electronic SCIT database improved documen-
tation and optimized data collection and analysis. In addition,
with no universal definition for a local reaction, most allergists
likely use different cut-off values. Despite these limitations, we
feel the current study is pertinent to most practices. Our high cut-
off for defining a large local reaction should reassure those
clinicians using smaller classifications. Using the current defini-
tions, only 6% of large local reactions were followed by a
subsequent large local reaction. In addition, the ability of these
large local reactions to predict a small local reaction was only
33%; two thirds of these large local reactions were not even
followed by a local reaction. If one presumes that a larger local
reaction can better predict a local reaction, then those practices
using smaller large local reaction definitions (ie, 25 mm vs 80-100



6 CALABRIA, COOP, AND TANKERSLEY

mm) should see lower rates of consecutive large or small local
reactions than the current study. Similarly, for small local
reactions in the current study, with our criteria of >5 mm of
erythema and/or swelling classified a local reaction, we may
actually be overestimating the ability of a local reaction to predict
a local reaction. However, future studies measuring the ability of
local reactions of a specific size (ie, 50 mm, and so forth) to
predict local reactions would further add to the local reaction and
immunotherapy literature. To put this study into perspective, the
current results and findings are presented with previous local
reaction studies in Table VII.

In conclusion, 27% of local reactions are followed by a local
reaction at the next injection. This occurred within a practice that
did not dose-adjust for local reactions. The majority of patients
will not experience a local reaction at the next injection, and the
sensitivity and positive predictive value remain low for the ability
of a local reaction to predict a local reaction.

Clinical implications: Local reactions do not predict local
reactions at the next immunotherapy injection within a clinic

that does not dose-adjust for local reactions and should not be
used to make immunotherapy dose adjustments.
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