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Purpose: Biomarkers for the efficacy of allergen immunotherapy (AIT) are still lacking. The aim of this study was to investigate the
role of allergen-specificimmunoglobulin G4 (slgG4) as a biomarker of AIT using the Korean AIT registry.

Methods: We enrolled 26 allergic rhinitis patients with/without asthma received AIT for house dust mites (HDM) and/or other aller-
gens (cat, dog, and pollen) from the Allergen Immunotherapy Database Establishment in Korea, which is non-interventional, multi-
center, prospective observational study. Patient enrollment was carried out between 2018 and 2021. Clinical efficacy was evaluated
with rhinitis symptom score, medication score and modified combined symptom and medication score (mCSMS), visual analogue
scale (VAS), and quality of life (QoL). Allergen-specific IgE (sIgE), slgG4, and sIgE/slgG4 ratios were measured at baseline and after
three years of AIT. Changes in immunologic markers and clinical outcomes were analyzed over the study period.

Results: Significant improvements were observed from baseline to follow-up in medication score (A-0.35+0.69, P=0.023), mCSMS
(A-0.47 £ 1.07, P=0.034), and quality of life (A-10.96+ 12.1, P< 0.001). slgG4 levels significantly increased for Dermatophagoides pter-
onyssinus (A2.34+2.53, P<0.001) and Dermatophagoides farinae (A2.94+2.15, P<0.001). The sIgE/slgG4 ratios significantly de-
creased for D. pteronyssinus (A-6.52+9.91, P=0.004) and D. farinae (A-7.25 + 14.64, P< 0.001). Notably, the change in sIgE/slgG4 ratio
for D. pteronyssinus correlated significantly with changes in VAS scores (r=0.81, P=0.015).

Conclusion: The slgG4 and slgE/slgG4 ratio to HDM may be useful biomarkers for the clinical efficacy of SCIT in patients with HDM-
sensitized allergic rhinitis. Further studies with a larger population are needed. (Allergy Asthma Respir Dis 2025;13:157-163)
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344 Patients who initiated AIT*
between 2018 and 2021

149 Patients receiving AlT for allergic
conditions other than allergic rhinitis

\4

N=195

44 Patients treated with
sublingual immunotherapy

N=151

79 Patients receiving AIT for allergens
other than house dust mite

2 Patients who discontinued AIT
within 2 years

44 Patients without baseline or
follow-up slgE and slgG4 measurements

26 Patients included in the study ‘

Fig. 1. Participant flow chart based on inclusion and exclusion criteria. AlT, al-
lergen immunotherapy; sIgE, specific immunoglobulin E; slgG4, specific immu-
noglobulin G4. *AlT is indicated for allergic rhinitis, allergic asthma, and atopic
dermatitis.
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Table 1. Baseline characteristics of the study subjects (n=26)

Variable Value
Age (yr) 36.7+9.0
Male sex 9(34.6)
Family history of allergic diseases 20(76.9)
Smoking status
Never 19(73.1)
Current 5(19.2)
Former 2(7.7)
Allergic diseases for SCIT
Allergic rhinoconjunctivitis 26 (100)
Asthma 9(34.6)
Atopic dermatitis 0(0)
No. of allergens for SCIT
One 4(15.4)
Two 7(26.9)
Three 5(19.2)
Four 7(26.9)
Five 1(38)
Six 2(8.0)
Allergens for SCIT
HDM 4(15.4)
HDM-+pollen® 3(11.5)
HDM+pollen*+Alternaria 1(39)
HDM+cat 4(15.4)
HDM+dog 3(115)
HDM+dog-+cat 5(19.2)
HDM+cat+pollen™ 4(15.4)
HDM+dog+cat+pollen® 2(7.7)
Duration of SCIT (mo) 486+85

Values are presented as mean + standard deviation or number (%).

SCIT, subcutaneous immunotherapy; HDM, house dust mites.

*One or more of the following pollens: birch, oak, maple mix, rye, mugwort, rag-
weed.
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Table 2. Changes of clinical indices after SCIT

Variable Before After Changes (A)  Pvalue
Symptom score 7.04+398 6.27+384 0.77+468 0.165
Medication score 1.81+0.75 1.46+0.86 -0.35+0.69 0.023
mCSMS 298+1.10 251+1.08 047+1.07 0.034
VAS 531+£2.95 412+28 -1.06+3.33 0.0%
QoL 2638+1327 15424974  -1096+121  <0.001

Values are presented as mean + standard deviation.
SCIT, subcutaneous immunatherapy; mCSMS, modified combined symptom and
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Table 3. Changes of slgG4 levels, sIgE levels, and slgE/slgG4 ratio after SCIT
Allergens Immunologic markers Before After Changes (A) P-value
HDM (n=26) d1_slgE (kU/L) 5.07+6.39 6.63+4.45 1.09+5.76 0.129
d2_slgE (kU/L) 21.50+28.31 19.13+18.81 -2.37+16.12 0.726
d1_slgG4 (mg/L) 0.19+0.08 255+255 2.34+253 <0.001
d2_slgG4 (mg/L) 02+03 299+2.24 294+2.15 <0.001
d1_slgE/slgG4 (kU/mg) 20.84+20.12 6.19+8.05 -1850+17.83 0.004
d2_slgE/slgG4 (kU/mg) 232.33+467.09 7.70+8.35 -224.62 +463.06 <0.001
Birch (n=10) t3_slIgE (kU/L) 14.41+18.95 11.82+11.39 -7.36+13.14 0.008
t3_slgG4 (mg/L) 0.29+0.34 3.26+2.82 3.10+3.24 0.016
t3_slgE/slgG4 (kU/mg) 419.95+495.28 432+3.02 -415.40+493.19 0.016
Cat(n=15) el1_slgE (kU/L) 27.57+35.52 31.47+38.37 -2.02+895 0.726
e1_slgG4 (mg/L) 1.11£1.1 476+342 361+2.62 0.002
e1_slgE/slgG4 (kU/mg) 66.69+147.38 7.44+10.08 -65.64+153.04 0.002
Dog (n=10) eb_slgE (kU/L) 19.76+34.95 16.50+27.79 -11.07+18.98 0.004
eb_slgG4 (mg/L) 1.89+1.05 3.19+£1.49 1.35+1.75 0.109
e5_sIgE/slgG4 (kU/mg) 215143939 6.03+9.14 -2092+37.43 0.016

Values are presented as mean + standard deviation.

slgG4, specific immunoglobulin G4; sIgk, specific immunoglobulin E; SCIT, subcutaneous immunotherapy; HDM, house dust mites; d1, Dermatophagoides pteronyssinus, d2,

Dermatophagoides farinae; 13, birch; e1, cat; e5, dog.
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Table 4. Correlations between immunologic markers and clinical indices after
SCIT to HDM

Variable R Pvalue Adjusted P-value*
ASymptom score vs. Ad1_slgE 0.017 0966 0.966
AMedication score vs. Ad1_slgE -0.03 0.939 0.966
AVAS vs. Ad1_slgE 022 0606 0.966
AMCSMS vs. Ad1_slgE -0.11 0.781 0.966
AQol vs. Ad1_sIge 0.10 0.810 0.966
A Symptom score vs. Ad2_sIgE 043 0.034 0.510
AMedication score vs. Ad2_slgE 0.19 0.376 0.966
AVASvs. Ad2_slgE 026 0237 0.966
AMCSMS vs. Ad2_slgE 039 0057 0570
AQol vs. Ad2_sIgE 015 0486 0.966
ASymptom score vs. Ad1_slgG4 0.039 0905 0.966
AMedication score vs. Ad1_slgG4 017 0.603 0.966
AVASvs. Ad1_slgG4 0041 0904 0.966
AMCSMS vs. Ad1_slgG4 013  06% 0.966
AQol vs. Ad1_slgG4 0049 0886 0.966
A Symptom score vs. Ad2_slgG4 0.049 0819 0.966
AMedication score vs. Ad2_slgG4 -0.061 0778 0.966
AVAS vs. Ad2_slgG4 0.13 0.557 0.966
AMCSMS vs. Ad2_slgG4 0.021 0921 0.966
AQoLvs. Ad2_slgG4 018 0390 0.966
ASymptom score vs. Ad1_slgE/slgG4 055 0128 0.768
AMedication score vs. Ad1_slgE/slgG4 0.1 0.779 0.966
AVAS vs. Ad1_slgE/slgG4 0.81 0.015 0.450
AMCSMS vs. Ad1_slgE/slgG4 057 0.110 0.768
AQoLvs. Ad1_slgE/slgG4 045 0230 0.966
ASymptom score vs. Ad2_slgE/slgG4 0.13 0.554 0.966
AMedication score vs. Ad2_slgE/slgG4 022 0.29 0.966
AVAS vs. Ad2_slgE/slgG4 0.054 0808 0.966
AMCSMS vs. Ad2_slgE/slgG4 022 0.298 0.966
AQol vs. Ad2_slgE/slgG4 013 0.540 0.966

SCIT, subcutaneous immunotherapy; HDM, house dust mites; VAS, visual analogue
scale; mCSMS, modified combined symptom and medication score; Qol, quality of
life; sIgE, specific immunoglobulin E; slgG4, specific immunoglobulin G4; d1, Derma-
tophagoides pteronyssinus, d2, Dermatophagoides farina.

*Adjusted P-~values were calculated using the Benjamini-Hochberg method for mul-
tiple testing correction.
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