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Abstract

Asthma and allergic rhinitis 
(AR) often coexist in the same 
patients, as they are different 
manifestation of the same 
disease. Asthma is considered 
an allergic condition affecting 
the lower airways. It is a 
serious disease carrying a risk 
of mortality. Administration of 
specific immunotherapy (SIT) 
by injections is effective for the 
treatment of nasal allergies and 
asthma, but there are infrequent 
(though well-known) risks, 
including the possibility of 
irreversible bronchial obstruc-
tion. Sublingual immuno therapy 
(SLIT) is widely used in Europe 
as, while being effective, it is 
much safer than subcutaneous 
injection immunotherapy. 
According to the European 
literature, SLIT is successfully 
used for the management of the 
patient with nasal allergies and 
asthma. This experience is still 
lacking in the US.

The results of an observational 
study on 10 AR-asthmatic 
patients managed with SLIT 
are presented here. Treated 
patients exhibited a marked 
improvement in symptom 
scores, a decrease in medication 
use, and an improvement 
in objective respiratory 
parameters.

Introduction
 Asthma is a complex, multifactorial 
disease in which allergic and 
nonallergic factors lead to bronchial 
obstruction and inflammation.1 There 
has been a steady increase in asthma 
deaths from 1980 to 1996.2 While 
mortality rates have decreased each 
year since 2000, there were still 4055 
deaths in 2003 and 3884 (or 1.3 per 
100,000) in 2005.3

 There is a tendency to consider 
asthma and allergic rhinitis two 
separate entities, but there is strong 
evidence to the contrary. The term 
rhinobronchitis has been proposed to 
help recognize the concept of chronic 
inflammation throughout the entire 
airway in the patient with concurrent 
allergic rhinitis and asthma.4 The upper 
and lower airways are considered a 
single entity influenced by a common 
inflammatory process.1

 The evidence in support of the 
asthma–AR link includes:

•	 epidemiological studies which 
reveal that up to 19% or more of 
hay-fever sufferers develop asthma 
later in life1–8;

•	 physiological studies which 
show that some AR patients with 
no perceived asthma develop 
bronchial hyperreactivity (BHR) 
during AR exacerbation, and these 
are apparently the patients at risk 
of developing asthma4,9,10;

•	 anatomical and immuno-
pathological studies and clinical 
studies that show that SIT may 
have a preventative effect on 
the development of further 
sensitizations, progression of AR 
into asthma, and worsening of 
asthma over time.1,6,8,11–14 

 In asthmatic patients SIT reduces 
asthma symptoms, reduces drug use, 
and decreases BHR.15 
 All these data support the concept 
that the upper and lower airways 
are a single entity modified by a 
common, evolving inflammatory 
process. Therefore, from the 
immunotherapeutic point of view, AR 
and asthma should be considered a 
single disease.1

 Because it is clear that AR will 
frequently lead into asthma and 
because SIT will prevent such a 
progression, it is only logical to initiate 
SIT as soon as the allergic condition is 
diagnosed. But SIT administration by 
injections – subcutaneous injection 
immunotherapy (SCIT) – carries 
risks that, though infrequent, can be 
severe, even fatal.1,8,11 Thus SIT is 
rarely started in children under age 
5, as it is reported that it has a higher 
incidence of systemic reactions in 
young children and that the majority 
of the SIT-related deaths occur in 
asthmatic patients.15–19 

 These circumstances lead to a 
clinically contradictory situation: 
while SIT should be offered to children 
with AR and asthmatic patients as 
soon as possible, it is often not given 
for fear of a severe reaction. Therefore, 
the risks of SIT administration (when 
given by subcutaneous injections) 
often preclude its use in the patients 
who would most benefit from it: 
the asthmatic patient and the young 
child. 
 This is where the role of SLIT should 
be considered, as it has already been 
in use for many decades.20 Its safety 
and efficacy for the management of 
patients with AR and asthma have 
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been extensively evaluated in Europe. 
Evidence has been collected from 
randomized controlled studies that 
meet the strictest criteria of evidence-
based medicine, with indication 
of long-lasting effects after its 
discontinuation.21–23 There are meta-
analyses that establish significant 
effect of SLIT in AR, and efficacy in 
asthmatic patients and in children 
with asthma.24–26 These reports show 
that asthmatic patients treated with 
SLIT exhibit a decrease in asthma 
symptoms, decrease in medication 
use, and improvement in respiratory 
function parameters. Therefore, it 
appears appropriate to use SLIT to treat 
asthmatic patients, including children, 
as these are the patients more at risk 
for a severe anaphylactic reaction if 
SCIT is used. 
 In the US, there is still little 
published on experiences with SLIT, 
and in particular with SLIT related 
to asthma.27 Presented here is an 
observational study pertaining to 
treatment results in a group of 10 
patients from the author’s practice who 
exhibited symptoms of AR and asthma 
and were treated with SLIT using a 
previously published protocol.28 To 
the best of our knowledge, this is the 
first report in this country on treatment 
of asthmatic patients with SLIT using 
multiple allergens. (A PubMed search 
was done for treatment of asthma with 
sublingual immunotherapy in the US; 
no articles were found).

Material and Methods
Patients
 All our immunotherapy patients are 
properly counseled about risks and 
benefits of this therapy, and symptoms 
are routinely scored pretreatment and 
periodically during treatment. Patients 
are always trained in the use of an 
adrenaline autoinjector. When SLIT 
is considered, patients are clearly 
advised that it constitutes an off-
label use of immunotherapy extracts, 
not approved by the FDA and not 
reimbursable by most insurance 
carriers. Data presented here were 
obtained by chart review in the 
author’s practice; all patients were 
aware that their charts were reviewed 

for this purpose. All pertinent personal 
information has been removed from 
the material for analysis to protect 
patient confidentiality. Inclusion 
criteria for the study were: (a) 
completion of symptom questionnaires 
and collection of objective data at 
least twice during the period of the 
study, and (b) having been treated 

possible. Spirometries are not always 
obtained, as sometimes patients are 
very young and/or not cooperative. 

Allergy Treatment Plan
 Allergy treatment was planned 
after obtaining an intradermal test 
with progressive dilutions according 
to AAOA (American Academy of 
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for more than 6 months. Ten patient 
charts satisfied such criteria and are 
presented here for analysis.

Symptom and Medication Scoring, 
and Evaluation of Objective 
Parameters
 Symptom scoring (for patients both 
on SCIT and SLIT) is done using a 
scoring sheet with a numerical analog 
on a scale of 0–3.29 

 Scoring for symptoms is: 0 = 
symptom not present; 1 = mild 
symptom; 2 = moderate symptom; 3 
= severe symptom. 
 Scoring for medication use is: 0 = 
medication not used; 1 = medication 
used once per week or less; 2 = 
medication used 2–3 times per week; 
4 = medication used 4 or more times 
per week. 
 Objective parameters in our office 
include peak flow meter (PFM) and/
or spirometry parameters. Measured 
values were used for analysis.
 Asthma symptoms for this study 
included cough, shortness of breath 
(SOB), and wheezing, as well as 
provocation of such symptoms by 
exercise or waking up during the night 
because of symptoms. Only the use of 
specific asthma medications – short-
acting bronchoagonists (SABA) and 
inhaled corticosteroids (ICS) – were 
evaluated. Asthma patients being 
treated with SCIT get their peak-flows 
evaluated each time they receive an 
injection. For SLIT patients, we attempt 
to do this when the patient picks up 
the SLIT bottle, but this is not always 

Otolaryngic Allergy) guidelines.30 

Standardized antigens were used for 
testing and treatment whenever these 
were available; otherwise weight/
volume antigen extracts were used.31

Asthma Diagnosis
 Asthma diagnosis was based on 
history (asthma symptoms: recurrent 
cough, tight chest, SOB, or wheezing) 
and/or abnormal spirometry results 
(obstruction and/or improvement 
of respiratory parameters after 
administration of bronchodilators) 
and/or symptom-response to 
bronchodilators.32

Results Analysis
 The numerical value of symptoms at 
presentation (pretreatment) and at the 
time of chart review was recorded. An 
average was obtained for pretreatment 
values and values at the time of data 
collection. A percentage of change 
was calculated for symptoms and 
medication use. The value of PFM or 
pulmonary function parameters on 
presentation and at the time of chart 
review was recorded. An average 
was obtained for pretreatment values 
and at the time of data collection. A 
percentage of change was calculated.

Results 
 The total number of patients was 
10. Sex distribution was: male: 2; 
female: 8. Age range was 5–63 years 
with a mean age of 29 years. There 
were 3 patients younger than 12, 
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with a mean child age of 7 years. The 
length of treatment was from 7 to 21 
months with a mean duration of 13.8 
months. 

Symptom, Medication and Objective 
Parameters Analysis
 In Table 1, the results of the 
symptom “cough” are analyzed. 
Eight patients reported this symptom 
before treatment. At the time of data 
collection, 5 patients reported having 
the symptom. Six out of the 8 patients 
exhibited a reduction of 2 or more 
grades. Overall, the symptom had an 
improvement of 74%.
 In Table 2, the results of the PFM 
determinations are shown. Nine 
patients had PFM determinations. All 
of them exhibit some improvement, 
and 7 out of the 9 had an improvement 
of 20% or more. Overall the 
measurements improved 28.0%.
 Tables 1 and 2 are examples of 
how data were tabulated. In Table 3, 
a summary of all the results is shown, 
with the number of patients who had 
the reported symptom, medication use, 
or objective parameter determination, 
with the average value for each 
parameter pretreatment and at the 
time of data collection, the percentage 
of change, and the number of subjects 
that exhibited the improvement.

Symptoms 
(a) Cough was present in 8 patients 

at the beginning of the treatment. 
It had an average value of 2.38. 
With treatment, 3 patients had a 
complete symptom resolution. 
Seven out of the 8 patients 
exhibited some improvement, and 
6 out of 8 patients (75%) had an 
improvement of 2 or more grades. 
The average value at the time of 
data collection decreased from 
2.38 to 0.63 for a 73.5% overall 
improvement. 

(b) SOB was present in 5 patients at the 
beginning of the treatment with an 
average value of 2.40. It resolved 
in all patients for an improvement 
of 100%.

(c) Wheezing was present in 5 patients 
at the beginning of the treatment 
with an average value of 2.80 and 
it resolved in all patients for an 
improvement of 100%.

(d) Cough elicited by exercise was 
present in 4 patients, with an 
average value of 2.50. With 
treatment it resolved in 2 patients 
and decreased in a third patient. 
The fourth patient exhibited no 
changes. The average value at the 
time of data collection was 0.50 for 
an overall improvement of 80%.

(e) SOB elicited by exercise was 
present in 7 patients, with an 
average value of 1.86. With 
treatment it resolved in 4 patients, 

decreased in 2 patients and had no 
changes in 1 patient, for a total of 
6 out of 7 patients improved. The 
average value at the time of data 
collection decreased from 1.86 to 
0.50 for an overall improvement of 
76.9%. 

(f) Waking up at night because of 
asthma symptoms occurred in 3 
patients with a pretreatment value 
of 1.34. It resolved in all 3 patients 
for an improvement of 100%.

Medication use
(a) SABA medications were used by 

6 patients before the treatment. 
According to frequency of use, 
the average was 2.00. No patient 
was using SABA at the time of data 
collection for an improvement of 
100%.

(b) ICS medications were used by 
4 patients before the treatment. 
According to frequency of use, the 
average was 2.50. No patient was 
using this medication at the time of 
data collection for an improvement 
of 100%. 

Respiratory parameters
(a) PFM measurements were available 

in 9 patients. The average value for 
the 9 patients before treatment was 
319. The average at the time of data 
collection was 409. This amounts 
to an average improvement of 
28.0%. The smallest improvement 
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Table 1: Symptom Scoring Example. 
Cough (present in 8 of 10 patients). Pretreatment symptom value and value at the time of data collection are shown in a scoring system 

of 0–3 (0 = no symptom; 1 = mild; 2 = moderate; 3 = severe). In parentheses, the percentage of improvement. 

Cough	 Pretreatment		 Posttreatment	 Moderate–severe	 Moderate–severe	 Significant	Improvement
Scoring:	0–3   (grades 2 or 3) pretreatment (grades 2 or 3) posttreatment (reduction of 2 or more grades)

Patient #1 3  0  Yes No Yes

Patient #2 2  0  Yes No Yes

Patient #3 2  1  Yes No No

Patient #4 1  1  No No No

Patient #5 3  1  Yes No Yes

Patient #7 3  1  Yes No Yes

Patient #8 2  0  Yes No Yes

Patient #9 3  1  Yes No Yes

Moderate–severe    7/8 0/8 (100%) 

Average 2.38  0.63 (74%)    6/8 (75%)
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was 8%. The largest improvement 
was 109%. All patients exhibited 
some improvement in PFM values. 
Seven out of 9 patients had an 
improvement of at least 20%.

(b) Spirometric measurements were 
available in 4 patients. 
•	 FEV1 increased in 3 patients and 

decreased in 1 patient at the time 
of data collection, with an average 
increase of 6.2%.

•	 FVC increased in 2 patients and 
decreased in 2 patients at the time 
of data collection for an average 
improvement of 6.9%.

Conclusion
 SLIT is an effective and safe treat-
ment modality for the management 
of patients with nasal allergies and 
asthma. With this treatment, patients 
exhibited a decrease in symptom 
scores, a reduction in medication use, 
and an improvement in the respiratory 
parameters.

Discussion
 In our experience, it is common to 
see patients seeking consultation for 
AR symptoms who also have a history 
of cough or exercise-induced or 

nocturnal symptoms – with or without 
spirometric abnormalities – that often 
respond to the administration of short 
acting bronchoagonists. It is also 
common to find abnormal spirometries 
in patients that deny history of asthma. 
All these patients are likely to have 
bronchial hyperreactivity. If they were 
to have a reaction to the administration 
of SCIT, it could potentially be more 

severe. Using SLIT according to a 
previously published technique, we 
have never encountered a case of a 
severe reaction in any patient, child 
or adult.27,28 Therefore we even more 
strongly recommend SLIT to treat the 

Table 2: PFM (peak flow meter) recording (obtained in 9 of 10 patients). 
Values before treatment and at the time of data collection and the percentage 

of change are shown.

PFM values (L/min)  Pretreatment		 During	Treatment		 %	change	

Patient #1 250  390   56 

Patient #2 360  490   37 

Patient #3 360  390   9 

Patient #4 320  460   44 

Patient #5 110  230  109 

Patient #6 380  410   8 

Patient #7 470  560   20 

Patient #9 320  390   22 

Patient #10 300  390   30 

Some improvement    9/9 (100%)

Improved 20 % or more   7/9 (78%)

Average  319  412   28.0

Table 3: Symptom and Medication Scores Summary 

Symptom	(0–3)	 #	patients	 PreRX	average	 W/RX	average	 %	improvement	 #	improved

Cough 8 2.38 0.63 73.5% 7 /8

SOB 5 2.40 0.00 100.0% 5/5

Wheezing 5 2.80 0.00 100.0% 5/5

Cough–ex 4 2.50 0.50 80.0% 3/4

SOB–ex 7 1.86 0.43 76.9% 6/7

Wake @ night 3 1.34 0.00 100.0% 3/3

SABA use (0–3) 6 2.00 0.00 100.0% 6/6

ICS use 4 2.50 0.00 100.0% 4/4

PFM (L/min) 9 319 409 28.0% 9/9

FEV1 (L/sec) 4 2.59 2.75  6.2% 3/4

FVC (L) 4 3.04 3.25  6.9% 2/4
#	patients: Number of patients who have the symptom, use the medication, or have the objective evaluations. 
PreRX: pretreatment measurements average. 
W/RX: average at the time of data collection, during treatment. 
%	improvement: Percentage of change for symptom or medication use, or change in value of objective respiratory parameters. 
#	improved: Number of patients who showed an improvement in symptom scores, a reduction in medication use, or improvement in respiratory parameters. 
SOB: Shortness of breath. 
SOB–ex: Shortness of breath elicited by exercise. 
Cough–ex: cough elicited by exercise. 
SABA use: Short-acting bronchodilator use. 
ICS	use: Inhaled corticosteroid use. 
PFM: Peak flow meter. 
FEV1: Forced expiratory volume in 1 second. 
FVC: Forced vital capacity.
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patient with bronchial hyperreactivity 
if this patient is a child.
 This is an observational study 
based on a small sample, but results 
are encouraging. Ideally this study 
should be followed by a DBPC study. 
The value of this study is that the 
findings are in agreement with those 
reported in the European literature, 
and we believe that these findings 
are suggestive enough to encourage 
further studies using multiple antigens 
to treat patients with AR and asthma. 
With this particular SLIT technique, 
it appears that the clinical results are 
excellent, as medication use decreases 
markedly, respiratory parameters 
improve, and patients appear to 
tolerate treatment well. 
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 The company Apps For All (www.
appsforall.net) announced in January 
that its new health-care application, 
Healthful Apps, is now available in 
Apple’s App Store.
 This iPhone application is one 
of the first to allow a user to locate 
peer-recommended health-care appli-
cations from the App Store. Part 
of a recent development in health 
care is to utilize iPhone applications 
to locate health-care advice, seek 
comfort, and identify other solutions 
for both caregivers and patients. With 
over 10,000 new applications being 
added to the App Store each month, 
the challenge for any iPhone/iPod 
touch user is locating the most useful 
health-care applications in the shortest 
amount of time. Healthful Apps guides 

users to focus on applications that 
have already been reviewed and thus 
help the selection process.
 Apps For All founder Dan Cohen 
commented: “We’re very excited to 
introduce Healthful Apps to health 
care providers and consumers. 
Healthful Apps allows you to quickly 
identify, based on peer reviews, the 
best applications in eight different 
health care categories. Healthful Apps 
eliminates the need to search all over 
the App Store and spend money on 
apps that may or may not be useful to 
your particular health care needs.”
 iPhone and iPod Touch users now 
have a simple yet powerful tool at their 
disposal to help caregivers or patients 
find the most useful health-related 
applications. 

 A recent review of Healthful Apps 
from Eldergadget (www.eldergadget.
com) stated: “Healthful Apps is not just 
a storehouse for your wellness-related 
iPhone applications; the Healthful 
Apps crew also reviews and assesses 
new health-related apps to make sure 
they are satisfactory. They also plan to 
work alongside developers to ensure 
an app’s effectiveness. ... Healthful 
Apps is a reliable headquarters and 
reference point for health-related 
technology. We approve and so 
should you.”
 Healthful Apps features include:

•	 eight categories of health-care-
related applications for faster 
review, selection, and purchase;

•	 categories comprising Mood 
Lifters, Relaxation, Memory 
& Focus, Alzheimer’s, Health 
Tracker, Autism, Caregiver, and 
Dialysis;

•	 ratings (one to five stars) and 
reviews for each application listed 
in each health category, 

•	 opportunity to post one’s own 
reviews and ratings. 

 Healthful Apps is available for 
download in the US for the iPhone 
and iPod Touch at the App Store for 
$2.99. For more information, please 
visit www.appsforall.net. 
Disclosure: Dan Cohen is Jonathan Collin’s cousin.

New iPhone Application 
Sorts Health Apps  
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