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llergy symptom response to intradermal testing-based
mmunotherapy: A retrospective study of clinical practice
AVID ROUSE, MD, DEBRA L. PARK, PHD, and THOMAS SANFORD, MD, Kansas City and Topeka, Kansas
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BJECTIVE: Evaluate the multiple end-organ targets
ffected by intradermal testing (IDT)-based immu-
otherapy.
TUDY DESIGN AND SETTING: We conducted a ret-
ospective medical record review of 139 patients,
s well as a follow-up questionnaire in a university
etting.
ESULTS: Statistically significant differences (t-tests,
< 0.05) were observed in the prevalence of symp-

oms after IDT-based immunotherapy for each cat-
gory (ear, eye, nasal, and throat). When divided

nto treatment time groups, the reduction was less in
he first group (0-6 months therapy), than the sub-
equent groups (6-24 months and >24 months). The
eduction leveled off after 6 months of therapy, with
o difference seen between the 6- to 24-month and
24-month groups.
ONCLUSIONS: IDT-based immunotherapy has a
road response on otolaryngic allergy symptoms

hat appears to be consistent over time.
IGNIFICANCE: IDT-based immunotherapy is an ef-
ective form of treatment for allergy-induced dis-
ases of the head and neck. (Otolaryngol Head
eck Surg 2004;131:220-4.)

llergy and related symptoms of the head and neck
re estimated to affect more than 15% of the American
opulation, resulting in billions of dollars in health care
osts each year.1,2 With the head and neck region being
he portal of entry for inhalant and food allergens, it is
ot surprising that some of the most common allergy-
nduced diseases occur in this region. For the practicing
tolaryngologist, this means that patients with allergy
omplaints are encountered daily with a wide range of
resenting symptoms including sinonasal, otologic,
phthalmic, and laryngeal concerns.

Once allergy has been defined clinically, treatment
n the form of allergen avoidance, pharmacotherapy, or
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ntradermal testing (IDT)-based immunotherapy is ini-
iated. The American Academy of Otolaryngic Allergy
as published a standardized protocol for performing
DT testing.3 Ideally, the clinician would be able to
bjectively follow therapeutic responses. Unfortu-
ately, an objective measurement of allergy therapy
ffectiveness and IDT-based immunotherapy is cur-
ently not available to the clinical otolaryngologist.
epeat in vitro testing or skin testing have not been

hown to correlate with symptomatic relief of symp-
oms. At this point, a patient’s perception of their
isease is clinically the best way to follow the allergic
atient treated with immunotherapy.

Recently, there has been interest in developing ques-
ionnaires to follow therapeutic outcomes and quality-
f-life issues related to the allergic disease process.2,4-7

hen adapted to allergy in an otolaryngology practice,
urrent validated questionnaires focus mainly on rhini-
is and nasal symptoms. Examples of such question-
aires include the Rhinosinusitis Disability and the
ino-Nasal Outcome Tests, which have limited inquiry
bout otologic-, laryngeal-, or ophthalmic-related al-
ergy symptoms.

The aim of the current study was to evaluate the
ultiple end-organ targets affected by IDT-based im-
unotherapy. A cohort of patients treated in an otolar-

ngic allergy clinic were studied to define the prevalent
ymptoms (nasal, otologic, ophthalmic, and laryngeal)
rior to and during immunotherapy. Changes in symp-
omatic responses were used to support the benefits of
DT-based immunotherapy.

ETHODS
The current study was approved by the University of

ansas Medical Center Institutional Review Board as a
lass 4 exemption.

ubjects
All patients were actively followed in the allergy clinic

f the Department of Otolaryngology–Head and Neck
urgery at the University of Kansas Medical Center. A

otal of 139 patients were included in this study. All
atients received immunotherapy after having a specific
et of allergens identified by IDT testing. Only patients
ho had completed an initial allergy symptom question-
aire prior to their first appointment were included in this
tudy. Patients who were no longer being followed or who
ad not filled out an initial questionnaire were not in-
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luded. The majority of patients (93%) had been treated
ith immunotherapy for more than 6 months.

aterials
At the time of initial evaluation, prior to being seen

n the allergy clinic, all patients were asked to complete
thorough allergy history packet. A section of symp-

oms from 4 categories (nose, eyes, ears, throat) was
ncluded. Patients were asked to identify symptoms that
hey had experienced in the last month by circling the
ymptoms listed on the history form. A follow-up form
as given during IDT-based immunotherapy that in-

luded demographic data, questions about complica-
ions, medications, surgeries, and infections since ini-
iating immunotherapy as well as the same list of
ymptoms found in their initial history packet presented
n a similar fashion during the course of their therapy
Table 1). Symptoms were not graded. No questions
ertaining to quality of life were specifically addressed.

rocedures
All patients seen in follow-up in the allergy clinic were

sked to complete the single-page questionnaire while in
he waiting room prior to being seen by the physician. The
ata were collected by the clinic nurse and placed into the
atient’s allergy clinic chart. After 6 months of data col-
ection, patient charts were reviewed. Data were collected
rom patients meeting the inclusion criteria as defined
bove. Total number of symptoms prior to immunother-
py in each category (ears, nose, eyes, throat), as well as
he presence of individual symptoms were evaluated and
ompared with those during treatment.
tatistical Analysis
To statistically evaluate whether an individual symp-

om (i.e., “sneezing”) was effectively treated via immu-
otherapy, the McNemar change test was performed (2-
ailed). This allowed each subject to be used as his/her
wn control. To statistically evaluate whether the number
f symptoms reported in each of the 4 major categories
ears, nose, eyes, throat) improved with immunotherapy,
aired t-tests were performed (2-tailed).

ESULTS
The mean age of the patients included in this study

as 48 years (range, 10-82 years), and 66% were
emale. Of the patients, 7% had been treated with
DT-based immunotherapy for less than 6 months, 40%
ad been treated for 6 months to 2 years, and 53% had
een treated for more than 2 years. The reported pa-
ient-viewed complication rate was less than 10%, the
ast majority of which were related to local skin irri-
ation or pain following an injection. There were no
erious complications, including anaphylaxis. Of the
atients, 34% reported an improvement in taste and
6% reported an improvement in their sense of smell
ince initiation of immunotherapy.

Of the 139 patients included in the present study, all
ad some form of nasal complaint at the time of initial
valuation. The most prevalent symptom was general
sinus trouble” with sneezing being the second most
revalent symptom. Table 2 includes the three most
revalent symptoms reported initially in each of the
our major categories included in this study. The fol-
able 1. Allergy history follow-up form

Date:__________Age:_____

Name:_______________________________________________________

Do you feel you have had improvement since your initial visit? Y N

What do you feel is your main problem now?________________________

__________________________________________________________________

Have you had any complications from allergy shots? Y N

What were they?___________________________________________________

Did you have to use the epi-pen? Y N

What medications are you on now?__________________________________

__________________________________________________________________

Have you had any surgeries since initiating therapy? Y N

What were they?___________________________________________________

How many sinus infections have you had in the last year?__________

How many times did you have to take antibiotics for the sinus infections?__________________

Has your sense of smell improved Y N Has your taste improved? Y N

Are you smoking? Y N How much? 1 2 3 packs/day

Circle all symptoms you have experienced IN THE LAST MONTH

Nose itching, sneezing, blocking, snoring, discharge, postnasal drip, inability to breath, redness, frequent colds, polyps, sinus trouble

Eyes itching outer corner, itching inner corner, puffiness of lids, blurring of vision, excessive tearing, dark circles under eyes

Ears itching, itching deep in ears, frequent infections, ringing, dizziness, popping, fullness, pressure, hearing loss, drainage

Throat frequent sore throats, itching of palate or back of throat, difficulty swallowing, lump sensation, laryngitis, burning sensation when drinking juice

or coffee, need to clear mucous in the morning, mouth ulcers, swelling of lips, swelling of tongue, scratchy or burning sensation
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ow-up percentage of symptoms reported after immu-
otherapy was initiated is also shown. McNemar
hange test results revealed that each symptom signif-
cantly decreased in prevalence with immunotherapy
P-values shown on Table 2).

Figure 1 shows the number of symptoms before and
uring immunotherapy that were reported for each cate-
ory (error bars � standard error of the mean). Paired
-tests were performed for each category to determine
hether changes occurred in the number of symptoms that
ere reported. Results revealed significantly fewer symp-

oms were reported after immunotherapy for each cate-
ory (P � 0.001 for ear, eye, nasal, and throat). Interest-
ngly, the proportions of symptoms prior to treatment
ere quite similar to the proportions during treatment.
asal symptoms were most prevalent, however laryngeal,
tologic, and ophthalmic symptoms of the patients’ al-
ergy were each indicated approximately 20% of the time.
urther, as indicated in Figure 2, we found that the reduc-

ion in the number of symptoms was less during the first
months of therapy (29% reduction) and increased to a

onsistent level after 6 months (57%), which continued
or more than 2 years (56%).

Overall, the average number of nasal symptoms re-
orted per patient prior to IDT-based immunotherapy was
.0. This decreased to 3.5 during active treatment, an
verall decrease of 42%. Ophthalmic symptoms de-
reased from 2.7 to 1.6 (41%). Otologic symptoms de-
reased from 3.4 to 1.9 (44%). Laryngeal symptoms de-
reased from 3.0 to 1.4 (53%). This was a 45% decrease
n all symptoms (nasal, ophthalmic, otologic, and laryn-
eal) reported after a patient was treated with immuno-
herapy.

ISCUSSION
Allergy and allergic rhinitis are extremely common

onditions that have a considerable impact on the qual-

ABLE 2. Percent of most prevalent symptoms
eported pre and during immunotherapy

Category Symptom
Pre
%

F/U
%

McNemar
P-value

Nasal Sinus trouble 87 62 �0.001

Sneezing 83 60 �0.001

Post nasal drainage 69 50 �0.05

Opthalmic Itching inner corner eye 58 41 �0.001

Itching outer corner eye 53 38 �0.001

Puffiness of lids 46 33 �0.001

Otologic Feeling of fullness 51 36 �0.001

Itching deep within canal 49 35 �0.001

Pressure 47 33 �0.001

Laryngeal Need to clear mucous in a.m. 62 45 �0.01

Sore throat 48 35 �0.001

Scratchy/burning throat 32 23 �0.001
ty of life of the sufferer. Much advancement has oc-
urred in the treatment of these ailments with improved
asal steroids, antihistamines, and IDT-based immuno-
herapy. Krouse and Krouse8 found that IDT-based
mmunotherapy was associated with a reduction in self-
ated disability over time. Several other authors have
ecently developed validated questionnaires to assess
utcomes of therapy of allergy-induced rhinosinusitis.

It is interesting to find, via thorough literature
earch, that limited publications have focused on out-
omes of immunotherapy, specifically with end-organ
arget effects. Our data indicates there are multiple
easurable end-organ targets that are affected by im-
unotherapy. Sneezing and postnasal drip were very

ommon symptoms (87% and 83%, respectively, re-
orting these symptoms initially) that showed a de-
rease once immunotherapy had been initiated. Itching
nd swelling of the eyes, itching of the external audi-
ory canal, and pressure and fullness feeling of the ear
ere also found to decrease in prevalence. Laryngeal

ssues including sore throat and the need to clear mu-
ous from the throat in the morning were also reported
y approximately one half of all patients in this study.

Further, we found that there was a significant de-
rease in the number of symptoms reported for each of
ur respected categories, which suggests association of
he ear, nose, throat, and eye systems in allergy. This
ssociated decrease once immunotherapy had been ini-
iated also suggests and gives further support for the
enefits of IDT-based immunotherapy in treating the
ppropriate allergy patient. It should be noted that
lthough greater than 90% of patients felt improvement
ith immunotherapy, the only patients included in the

urrent study were those who were undergoing immu-
otherapy. Patients who had either refused immuno-
herapy or did not tolerate it were not included in the
nalysis. We recognize this as a potential bias in the
tudy. The design of this study did, however, allow us
o examine a relatively large number of patients for an
xtended amount of time. It was interesting that we
ound a greater change in symptom reduction after 6
onths of immunotherapy and that this reduction was
aintained for more than 2 years.
Because of the difficulty of quantitative evaluation

f the response to immunotherapy, several authors have
eveloped allergy outcomes questionnaires, most of
hich focus on allergic rhinitis. Ideally, an allergy
utcomes questionnaire would consist of a validated set
f questions that addresses the multitude of symptoms
ssociated with allergy in an otolaryngology practice
s well as quality-of-life issues. A few of the recent
utcome questionnaires found in the literature in-
lude the Sino-Nasal Outcome Test, the Rhinitis Out-
omes Questionnaire, and the Rhinosinusitis Disability
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ig 1. Symptoms reported before and during immunotherapy for each of the 4 categories. Statistically significant

ecreases in the number of symptoms were observed during therapy in each category.
ig 2. Percent reduction in the total number of allergy-induced symptoms over time during IDT-based immunotherapy.
atients reached maximum improvement by 6 to 24 months and that improvement was stable beyond 24 months.
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ndex. The Sino-Nasal Outcome Test (SNOT-20), is a
isease-specific, health-related quality-of-life measure
or rhinosinusitis, that includes both allergy-based
ymptoms (mainly nasal) and health-related quality-of-
ife issues. The Rhinitis Outcomes Questionnaire is a
-part questionnaire developed to be administered in a
rivate practice setting. It is focused mainly on allergic
hinitis treated with immunotherapy. This set of ques-
ions does address the association of ear, nose, throat,
nd eye symptoms, but provides limited data on qual-
ty-of-life issues. A third validated questionnaire, the
hinosinusitis Disability Index, is a quality-of-life out-
omes instrument that was created specifically for pa-
ients with rhinosinusitis and therefore does not include
aryngeal or otologic symptoms. From our current
tudy, we feel that the development of an outcome
uestionnaire that focuses not only on nasal symptoms
ut on the full range of head and neck allergy and
uality-of-life issues will assist the practicing otolaryn-
ologist in following the response to IDT-based immu-
otherapy.

Although nasal symptoms are probably the most
ommon complaint of the allergy patient presenting to
he otolaryngology clinic, we found that these patients
lso have a significant proportion of symptoms from the
aryngeal, otologic, and ophthalmic systems. This study
ndicates that there is a broad response to IDT-based
mmunotherapy in the head and neck, and this response
ppears to be consistent for a period of time over 2
ears.

We thank our allergy nurse, Cathy Ginther, for her assis-
ance in data collection.
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