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ABSTRACT 
 

Introduction: Respiratory allergic diseases requires administration 
of Allergen immunotherapy at frequent intervals for a period of 
time which is usually 3-5 years which makes compliance issues 
particularly relevant.  

Objectives: To describe socio-demographic profile of study sub-
jects and to assess various factors influencing compliance to aller-
gen immunotherapy. 

Methods: A prospective longitudinal study conducted at Allergy 
clinic, Department of Community Medicine, Kempegowda Insti-
tute of Medical Sciences, Bangalore. Data was collected by review 
of the individual records of all the patients who were started on al-
lergen immunotherapy during January 2011 – December 2014 (3 
years). Reason for discontinuation of treatment was collected 
through phone calls.  

Results: There were 109 (53.96%) males and 93 (46.04%) females. 
Majority i.e. 146 (72.27%) were in the age group of 21- 40 years. 
There were 117 (57.92%) on allergen Immunotherapy for House 
dust mite only, 42 (20.79%) for pollen only and 43 (21.29%) for 
both house dust mite and pollen. 15 (7.43%) subjects have com-
pleted 3 years treatment, 125 (60.40%) are continuing treatment 
and 63 (30.69%) have discontinued treatment (Non-compliance). 
Commonest reasons for non-compliance were no improvement, 
afar hospital and adverse reactions. 

Conclusion: Non-compliance to allergen immunotherapy was 
30.69% and commonest reason for non-compliance was no im-
provement. 

Key words: Respiratory allergy, compliance, allergen immunothe-
rapy 

 
INTRODUCTION 

The management of respiratory allergies like aller-
gic rhinitis and allergic asthma includes patient 
education, environmental control and allergen 
avoidance, pharmacotherapy, and allergen immu-
notherapy (AIT).1,2 Allergen-specific immunothe-
rapy (AIT) is safe and effective for the treatment of 
allergic rhinitis and allergic asthma. Its safety and 
efficacy has been evaluated by various randomized 
controlled trials.3 Compared with pharmacologic 
therapies, which provide temporary relief of aller-

gy symptoms, allergen specific immunotherapy is 
the only treatment which alters natural history of 
the disease and gives delayed long term benefits. 
AIT is cost effective compared to pharmacothera-
py, decreases the risk of developing asthma and 
new allergies and produces sustained clinical bene-
fits after completion of a treatment course of 3 to 5 
years.4, 5 

Allergen specific immunotherapy is recognized as 
effective treatment for respiratory allergy.1 It re-
quires administration of gradually increasing dos-
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es of the specific allergen at frequent intervals for a 
period of time which is usually 3-5 years. 2,5 It re-
quires frequent visits to hospital for administration 
of allergen shots. It does not give immediate symp-
tom relief. Hence it requires a substantial commit-
ment from the patient for the success of the treat-
ment. These make compliance issues particularly 
relevant. Poor compliance leads to poor therapeu-
tic outcome of the therapy. There are only few stu-
dies available on patient’s compliance to allergen 
immunotherapy in India. Hence this study was 
undertaken with the objective of to identify the 
compliance to allergen immunotherapy and factors 
affecting compliance. 

 

METHODOLOGY 

A prospective longitudinal study was conducted in 
an Allergy clinic of a medical college hospital in 
southern India. A total of 203 study subjects diag-
nosed as Allergic Rhinitis (based on ARIA guide-
lines)6 and/or bronchial Asthma (based on GINA 
guidelines) 7 recruited between January 2011-
December 2014 (4yrs). Those who completed at-
least six months of treatment at the time of analysis 
were included as study subjects. Institutional ethi-
cal clearance was taken before the start of the 
study. All the patients signed informed consent be-
fore the start of treatment. 

Separate/individual case record diary was main-
tained for each patient who started on immunothe-
rapy. The details regarding socio-demographic 
characteristics, duration of symptoms related to al-
lergy, diagnosis, comorbid illnesses, type of aller-
gen sensitivity, regimen of immunotherapy and 
date of initiation of immunotherapy were noted. 

Study subjects who have been advised to stop im-
munotherapy by allergist after 3 years of treatment 
or continuing treatment after six months of starting 
of the treatment were considered as compliant. 
Those subjects who discontinued treatment during 
the course for more than 2 months were labeled 
Non-compliant. Those subjects who discontinued 
treatment in between were contacted through tele-
phonic interviews to find out the possible reasons 
for discontinuing the treatment. All the subjects 
were asked for self-perception of improvement of 
symptoms following immunotherapy.  

Data was entered in Microsoft excel and was ana-
lyzed in SPSS 16.0 version. Descriptive statistics 
like mean, percentage and standard deviation were 
calculated. Chi-square test, Odds ratio were com-
puted for compliance to allergen immunotherapy 
in association with variables: sex, age, type of dis-
ease, regimen, type of allergen sensitivity. 

 

RESULTS 

A total of 203 subjects were recruited during the 
follow up period of four years. 108 (53.20%) were 
males and 95(46.80%) were females. Most, 75 
(36.95%) of the study subjects were in the age 
group of 31 to 40 years with mean age ± SD of the 
subjects was 32.50 ± 10.03. Out of 203 subjects, ma-
jority 103 (50.74%) were graduates and 71(35.03%) 
of the study subjects were professionals (Table -1). 

There were 113(55.66%) of the subjects diagnosed 
with allergic Rhinitis only, 65(32.02%) with allergic 
Rhinitis and allergic bronchial asthma and 
25(12.31%) with Allergic Rhinitis and other allergic 
disorders (Allergic conjunctivitis, chronic urticaria 
and atopic dermatitis).There were 124(85.19%) sub-
jects sensitive to dust mites only, 44(21.67%) to pol-
lens only and 35(17.24%) to both dust mites and 
pollens. Out of 203 subjects who started on immu-
notherapy, 34(16.74%) were on conventional regi-
men, 99(48.76%) on cluster regimen and 70(34.48%) 
on rush regimen as per patient convenience. Chi-
square test was applied to see the association be-
tween compliance and various clinico-
demographic factors. It was found that subjects on 
conventional immunotherapy regimen were more 
compliant compared to rush immunotherapy re-
gimen and it was statistically significant (p < 0.05) 
(Table 2). 

 

Table 1: Baseline Characteristics of study subjects 

Parameters Number (%) 
Age (Yrs)  
21-30 71 (34.98) 
31-40 75 (36.95) 
Mean ± SD 32.50 ± 10.03 

Sex  
Male 108 (53.20) 
Female 95 (46.80) 

Education -Graduate 103 (50.74) 
Occupation -Professional 71 (35.03) 
 
Out of 203 study subjects who started on Immuno-
therapy 15(7.39%) of the study subjects completed 
3 years of treatment and had stopped treatment as 
per advice by the allergist. There were 125(61.58%) 
of study subjects still continuing the treatment. 
Those who completed treatment and continuing 
treatment after six months of starting of treatment 
were considered as compliant and it was 68.97%. 
There were 63(31.03%) of the study subjects who 
discontinued treatment were considered as non-
compliant. 

Among 63 non-compliant subjects, 8 could not be 
contacted through phone call. Remaining 55 were 
contacted through telephone call to find out the 
reason for non-compliance.  
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Table 2 - Univariate analysis of factors related to compliance 

Factors related to compliance Total (n= 203) Compliant 
(n= 140, 68.97%)

Non- Compliant  
(n = 63, 31.03%) 

p value**

Sex     
Male 108 (53.20) 77(71.2) 31(28.8) 0.53 
Female 95 (46.80) 63(66.31) 32(33.69) 

Age     
<20 yrs 22 (10.84) 15(68.18) 7(31.82)  
20-40 yrs 146 (71.92) 101(69.17) 45(30.83) 0.92 
>40 yrs 35 (17.24) 24(68.57) 11(31.43) 0.97 

Type of disease     
Allergic Rhinitis only 113 (55.67) 76(67.25) 37(32.75) 0.55 
Allergic Rhinitis with Others  90 (44.33) 64(71.11) 26(28.89) 

Type of Allergen sensitivity     
Pollens 44 (21.68) 29(65.90) 15(34.10)  
Dust mites 124 (61.08) 85(68.54) 39(31.46) 0.74 
Pollens and Dust mites 35 (17.24) 26(74.28) 9(25.72) 0.42 

Regimen     
Conventional 34 (16.75) 28(82.35) 6(17.65)  
Cluster 99 (48.77) 67(67.67) 32(32.33) 0.1 
Rush 70 (34.48) 45(64.28) 25(35.72) 0.02 

*figures in parenthesis indicate percentage ** chisquare test 
 

The most common reason for non-compliance was 
inconvenience by distance (23, 41.82%), followed 
by no improvement (21, 38.18%), adverse reactions 
(7, 12.73%), improvement of symptoms (7, 12.73%), 
inconvenience by time (7, 12.73%), and pregnancy 
(3, 5.45%). 

 

Table 3 - Reason for non-compliance to treatment 
(n = 63) 

Reasons for non-compliance* Number (%) 
Inconvenience by distance 23 (41.82) 
No Improvement 21 (38.18) 
Adverse reactions 7 (12.73) 
Time inconvenience 7 (12.73) 
Improvement 7 (12.73) 
Pregnancy 3 (5.45) 
* Multiple responses; 8 patients were not able to contact 
 

DISCUSSION  

Compliance is the degree of constancy and accura-
cy with which a patient follows a prescribed regi-
men. Compliance is the important issue in achiev-
ing the full benefit of immunotherapy. Lack of 
compliance is the one of the reason for poor clinical 
outcome. 

The overall compliance rate in this study is 68.97%. 
A recent study by Musa et al found 58.7% com-
pliance rate in patients receiving subcutaneous 
immunotherapy.8 A study conducted by More DR 
et al at Military medical center in America found 
compliance of 77.4% to allergen immunotherapy.9 
The first studies published in the 1990s reported 
rates of lack of compliance surprisingly high, cor-
responding to about 50%, in both adults (Cohn and 
Pizzi 1993) and children (Lower et al 1993). 10 

Compliance was evaluated for various demo-
graphic factors. In this study compliance was more 
in males when compared to females but that was 
not significantly associated. In a study by Mahesh 
PA et al in India also observed compliance was 
more in males compared to females but it was sta-
tistically significant.11 In this study, there was no 
difference in compliance rate with respect to age 
groups, type of allergic diseases, and type of Aller-
gen sensitivity. A study by More DR et al observed 
younger and older age groups (<18 and >45 yrs) 
were more compliant(p<0.001).9 This study also 
did not find difference in compliance rate with re-
spect to type of allergic diseases. There was no dif-
ference in adherence rate by diagnosis by Mahesh 
PA et al in India.11Compliance rate was compared 
regarding different regimens of subcutaneous im-
munotherapy and it was found patients receiving 
conventional regimen (82.35%) were more com-
pliant than rush regimen (64.28%) (p<0.05). A simi-
lar finding was observed in study by More DR et 
al.9 

In this study the most reason for non-compliance 
was inconvenience by distance (41.82%) followed 
by no improvement (38.18%). More DR et al found 
the most common reason for non-compliance were 
inconvenience (34.5%), precluding medical condi-
tion (18.2%), and adverse systemic reaction 
(16.4%). A study by Incorvaia C et al found incon-
venience to treatment, followed by adverse drug 
reactions, cost and feeling of improvement.12 In a 
study by Sánchez J found difficulty in complying 
with treatment, lack of opinion of efficacy, adverse 
reactions were reasons for drop out from treat-
ment.13 
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CONCLUSION 

Compliance to Allergen immunotherapy is sub-
stantially determined by various factors like de-
mographic, type of disease, regimen used which 
will determine the outcome of treatment. Address-
ing the factors associated with poor compliance 
will increase clinical outcome. 

 

Acknowledgements  

We thank all staff of allergy clinic, Department of 
Community medicine, Pulmonary medicine and 
Otorhinolaryngology, Kempegowda Institute of 
Medical Sciences and hospital, Bangalore. We are 
also thankful to study subjects. 

 

REFERENCES 
1. Ruby Pawankar, Giorgio Walter Caninica, Stephen T Hol-

gate, Richard F lockey. World Allergy Organization White 
Book on Allergy 2013 update. Wisconsin (USA): World Al-
lergy Organization p 110-112 

2. Vedanthan PK, Harold Nelson, Shripad N Agashe, Ma-
hesh PA, RohitKatial. Textbook of Allergy for the clinician. 
CRC press, 2014 p 120-124  

3.  Calderón MA, Casale TB, Togias A, Bousquet J, Durham 
SR, Demoly P. Allergen-specific immunotherapy for 
respiratory allergies: From meta-analysis to registration 
and beyond. Journal of Allergy and Clinical Immunology. 
2011;127: 30–8.  

4.  Cox L, Nelson H, Lockey R, Calabria C, Chacko T, 
Finegold I, et al. Allergen immunotherapy: A practice 
parameter third update. J Allergy Clin Immunol [Internet]. 

2011; 127 (1 SUPPL.):1–55. Available from: http:// 
dx.doi.org/10.1016/j.jaci.2010.09.034 

5.  Lockey RF, Bukantz SC, Bousquet J. Allergens and 
Allergen Immuno therapy. 2004. 808 p.  

6.  Broek JL, Bousquet J, Baena-Cagnani CE, Bonini S, 
Canonica GW, Casale TB, et al. Allergic Rhinitis and its 
Impact on Asthma (ARIA) guidelines: 2010 Revision. J 
Allergy Clin Immunol. 2010;126(3):466–76.  

7.  Page PM, Broek JL, Bousquet J, Baena-Cagnani CE, Bonini 
S, Canonica GW, et al. Global Strategy For Asthma 
Management and Prevention. Glob Initiat Asthma. 2017; 
126(3):http://ginasthma.org/2017-gina-report-global-strat.  

8.  Musa F, Al-Ahmad M, Arifhodzic N, Al-Herz W. 
Compliance with allergen immunotherapy and factors 
affecting compliance among patients with respiratory 
allergies. Hum Vaccines Immunother. 2017;13(3):514–7.  

9.  More DR, Hagan LL. Factors affecting compliance with 
allergen immunotherapy at a military medical center. Ann 
Allergy Asthma Immunol [Internet]. 2002;88(4):391–4. 
Available from: http://dx.doi.org/10.1016/S1081-
1206(10)62370-8[Accessed on 2017 June 6] 

10.  Incorvaia C, Ridolo E, Puccinelli P, Liuzzo M, Scurati S, 
Frati F. Patient’s compliance with allergen immuno 
therapy. 2008;247–52.  

11.  Article O, Mahesh PA, Vedanthan PK, Amrutha DH, 
Giridhar BH, Prabhakar AK. Factors Associated with Non-
adherence to Specific Allergen Immunotherapy in 
Management of Respiratory Allergy. 2009;91–5.  

12.  Incorvaia C, Mauro M, Ridolo E, Puccinelli P, Liuzzo M, 
Scurati S, et al. Patient’s compliance with allergen 
immunotherapy. Vol. 2, Patient Preference and Adherence. 
2008. p. 247–51.  

13.  Sánchez J. Adherence to allergen immunotherapy 
improves when patients choose the route of admini-
stration: Subcutaneous or sublingual. Allergol Immuno-
pathol (Madr). 2015;43(5):436–41.  

 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


