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Intranasal antihistamine and corticosteroid to treat allergic
rhinitis: A systematic review and meta-analysis

To the Editor,
Recently, combination therapy with intranasal corticosteroid (INCS)
and intranasal antihistamine (INAH) has been recommended as an
alternative to INCS monotherapy for patients with allergic rhinitis;*
however, only one meta-analysis compared treatment outcomes be-
tween fluticasone/azelastine combination therapy and fluticasone
monotherapy, groups; other INCS/INAH combination therapies and
INCS monotherapies were not evaluated.?

The PubMed, EMBASE, Cochrane Central Register of Controlled
Trials, Web of Science, Scopus, and MEDLINE databases were

systematically searched for both randomized controlled trials (RCTs)
and non-RCTs, in accordance with the recommendations of the
Cochrane handbook.® In total, 19,685 studies were initially identified
and retrieved, of which 19,643 were excluded after title and abstract
screening. The remaining 42 studies were assessed for eligibility; 28
were removed after full-text screening. The reasons for exclusion,
and the PRISMA flow chart for study selection, are presented in
Figure S1. Ten studies that evaluated differences in symptom scores,
and 12 that described adverse events, were included (some stud-

ies reported both types of data). All studies were RCTs. In total, 13

© 2022 European Academy of Allergy and Clinical Immunology and John Wiley & Sons Ltd.
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(A) INCS/INAH INCS Mean Difference Mean Difference
Study or Mean SD Total Mean SD Total Weight IV, Random,95%Cl Year IV, Rand 95% CI
111A i vsFl apy
Ratner et al, 2008 -37 28 52 -26 23 a0 29% -1.10[2.08,-0.11] 2008
Hampel etal, 2010 -265 254 153 -1.92 238 141 8.8% -073[1.28,-0.18] 2010 —
Carretal, 2012 (MP4002) -275 26 207 -25 26 207 106% -0.25[075 025 2012 -
Carretal, 2012 (MP4004) -28 26 193 -25 26 189 98% -030(082022 2012 i
Carretal, 2012 (MP4006) -28 26 448 -255 235 450 2245%  -0.25[057,0.07] 2012 -
Subtotal (95% CI) 1053 1047 54.6% -0.38[-0.62,-0.15] *
Heterogeneity: Tau®= 0.01; Chi®= 4.52, df= 4 (P = 0.34); F=11%
Test for overall effect Z=3.19 (P =0.001)
1140 i vs monotherapy
Hampel et al, 2019 -36 32 299 -35 33 204 98% -010[06Z2 042 2019 T
Grossetal, 2019 -43 31 202 -35 35 204 9.4% -0.80[1.34,-0.26] 2019 -
Andrew et al, 2020 (Twice a day) -26 256 157 -19 1.88 158 108% -0.70[1.20,-0.2001 2020 -
Andrew et al, 2020 (Once a day) -25 252 158 -22 268 160 83% -030[087 027 2020 T
Subtotal {95% CI) 906 907 38.3% -0.48[-0.81,-0.16] <&
Heterogeneity: Tau®= 0.04; Chi*= 453, df=3 (P=0.21); F= 34%
Testfor overall effect Z=2.90 (P = 0.004)
115 il i vs Fl
NCT01578278 -357 282 152 -296 273 154 71%  -0.61[1.23 001] 2011 |
Subtotal (95% CI) 152 154 71%  -0.61[-1.23,0.01] -
Heterogeneity: Mot applicable
Test for overall effect Z=1.92 (P = 0.05)
Total (95% CI) 211 2108 100.0% -0.44[-0.61,-0.27] *
Heterogeneity: Tau®= 0.01; Chi*= 9.82, df=9 (P = 0.37); F= 8% + +

Test for overall effect Z=5.01 (P < 0.00001)
Test for subaroun differences: Chi*= 056, df=2 (P =0.76). F=0%

(B)

- 2
Favours INCS/INAH Favours INCS

INCS/INAH INCS Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random,95%Cl Year IV, Random, 95% Cl
1.2.1 Az il i vs Fluti monotherapy
Harmpel etal, 2010 333 38 153 -217 38 151 178% -1.16[2.04,-026] 2010 —
Carretal 2012 (MP4002) ~ -32 4 207 -26 35 207 234% -060[132012 2012 —
Carretal, 2012 (MP4004)  -36 38 183 -27 36 189 222% -0.90}1.65,-0.15 2012 —
Carr etal, 2012 (MP4006) -3 4 448 -28 35 450 365%  -0.20[0.68,0.28] 2012 —
Subtotal (95% CI) 1001 997 100.0% -0.62[-1.05,-0.19] <>
Heterogeneity. Tau®= 0.07; Chi*= 4.65, df= 3 (F = 0.20); *= 36%
Testfor overall effect Z= 2.83 (P = 0.005)
Total (95% CI) 1001 997 100.0% -0.62[-1.05,-0.19] <>
Heterogeneity. Tau®= 0.07; Chi*= 4.65, df= 3 (P = 0.20); F= 36% b L) t

Testfor overall effect: Z=2.83 (P = 0.005)
Testfor subcaroun differences: Mot annlicable

©
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Favours INCS/NAH Favours INCS

INCS/INAH INCS Mean Difference Mean Difference
Study or Mean SD Total Mean SD Total Weight IV.Random.95% Cl Year 1V, 95% Cl
1.3.1 i i vs i
Dalvi et al, 2019 -11.15 0.9 110 -945 0.14 110 33.8% -1.70 [-1.87, -1.53] 2019 -
Havle et al, 2020 -11.08 1.61 75 -11.73 0.54 75 331% 0.65[0.27, 1.03] 2020 —
Subtotal (95% CI) 185 185 66.8% -0.53 [-2.83, 1.77]
Heterogeneity: Tau? = 2.74; Chi? = 120.08, df = 1 (P < 0.00001); I* = 99%
Test for overall effect: Z = 0.45 (P = 0.65)
1.3.2 i vs
Karpishchenko et al, 2017 -7.2 0.54 20 -6.3 0.63 20 33.2% -0.90 [-1.26, -0.54] 2017 -3
Subtotal (95% CI) 20 20 33.2% -0.90[-1.26, -0.54] L 4
Heterogeneity: Not applicable
Test for overall effect: Z = 4.85 (P < 0.00001)
Total (95% Cl) 205 205 100.0%  -0.66 [-2.02, 0.71]
Heterogeneity: Tau? = 1.42; Chi? = 124.30, df = 2 (P < 0.00001); I* = 98% 0 5 3 5

Test for overall effect: Z = 0.95 (P = 0.34)
Test for subarouo differences: Chi2 = 0.10. df =1 (P = 0.76). I = 0%

Favours INCS/INAH Favours INCS

(D) INCS/INAH INCS Mean Difference Mean Difference
_Study or re Mean SD Total Mean SD Total Weight IV, Random.95% Cl Year 1V, 95% Cl

1.4.1A i i vsF

Ratner et al, 2008 -1.92 1.46 52 -147 121 50 9.3% -0.45[-0.97,0.07] 2008 [

Hampel et al, 2010 -16 13 153 -143 13 153 19.5% -0.17 [-0.46,0.12] 2010 -1

Carr et al, 2012 -16 13 848 -15 13 846 33.3% -0.10[-0.22,0.02] 2012 =

Subtotal (95% Cl) 1053 1049 62.0% -0.13[-0.24,-0.01] *

Heterogeneity: Tau? = 0.00; Chi? = 1.75, df = 2 (P = 0.42); 2= 0%

Test for overall effect: Z = 2.22 (P = 0.03)

14.2A i vs I

Karpishchenko etal, 2017 -1.05 009 20 -0.7 009 20 380% -0.35[-0.41,-0.29] 2017 =

Subtotal (95% Cl) 20 20 38.0%  -0.35[-0.41,-0.29] ¢

Heterogeneity: Not applicable

Test for overall effect: Z = 12.30 (P < 0.00001)

Total (95% CI) 1073 1069 100.0%  -0.24 [-0.42, -0.06] L 4

f 4

Heterogeneity: Tau? = 0.02; Chi* = 14.16, df = 3 (P = 0.003); I =79%
Test for overall effect: Z = 2.61 (P = 0.009)
Test for subaroun differences: Chi? = 12.40. df = 1 (P = 0.0004). I? = 91.9%

-2

+
-1 0 1
Favours INCS/INAH Favours INCS

FIGURE 1 Comparison of changes in symptom scores after treatment between INCS/INAH combination therapy and INCS monotherapy.
(A) TNSS; (B) TSS; (C) TOSS; (D) RQLQ. INAH, intranasal antihistamine; INCS, intranasal corticosteroid; RQLQ, rhinoconjunctivitis quality of
life questionnaire; TNSS, total nasal symptom score; TOSS, total ocular symptom score; TSS, total symptom score
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(A) INCS/INAH combination  INCS monotherapy

1.7.1 Azelastine/Fluticasone vs Fluticasone monotherapy

Ratner et al, 2008 3 50
Hampel et al, 2010 15 153
Car et al, 2012 (MP4002) 32 207
Car et al, 2012 (MP4004) 24 189
Carr et al, 2012 (MP4006) 55 450
NCT01794741 25 101
Dalvi et al, 2019 5 110
Havle et al, 2020 2 75
Subtotal (95% CI) 1335
Total events 161
Heterogeneity: Tau? = 0.00; Chi*

Test for overall effect: Z = 3.50

172 vs

Salapatek et al, 2011 6 65 8 65
Subtotal (95% CI) 65 65
Total events 6 8
Heterogeneity: Not applicable

Testfor overall effect: Z = 0.56 (P = 0.57)

173 i vs

Hampel et al, 2019 39 302 21 204
Gross et al, 2019 46 294 2 293
Andrew et al, 2020 (Twice a day) 7 157 10 159
Andrew et al, 2020 (Once a day) 15 158 15 160
Subtotal (95% CI) 911 906
Total events 17 74
Heterogeneity: Tau’ = 0.00; C!

Test for overall effect: Z = 3.20 (P

174 Vs Fluticasone

NCTO1578278 B 152 0 154
Subtotal (95% CI) 152 154
Total events 9 0
Heterogeneity: Not applicable

Test for overall effect: Z = 2.07 (P = 0.04)

1751 i i vs Fluticasone

NCT01957202 3 68 1 54
Subtotal (95% CI) 68 54
Total events 3 1
Heterogeneity: Not applicable

Testfor overalleffect: Z = 0.76 (P = 0.44)

Total (95% CI) 2743 2514
Total events 284

434
Heterogeneily: Tau? = 0.00; Chi* = 14.11, df = 14 (P = 0.44); I = 1%
Test for overall effoct: Z = 4.69 (P < 0.00001)

Test for subaroun differences: Chit = 5.41.df = 4 (

=025) = 26.0%

INCS/INAH combination  INCS monotherapy

181 Vs Fluticasone
Ratner et al, 2008 7 52 1 50
Hampel et al, 2010 1 153 [ 153
Carr et al, 2012 (MP4004) 4 195 1 189
Carr et al, 2012 (MP4006) 21 451 1 450
Car et al, 2012 (MP4002) 5 207 2 207
NCTO17: [ 304 0 101
Dalvi etal, 2019 2 110 1 110
Havle et al, 2020 0 75 0 75
Subtotal (95% CI) 1547 1335
Total events 50 6
Heterogeneity: Tau* = 0.02; Chi* = 5.09, df = 5 (P = 0.40); ' = 2%
Test for overall effect: Z = 3.95 (P < 0.0001)
182 i vs
Gross etal, 2019 1 204 [ 293
Hampel et al, 2019 1 302 [ 204
Andrew et al, 2020 (Once a day) 2 158 [ 160
Andrew el al, 2020 (Twice a day) 2 157 0 159
Subtotal (95% CI) 906
Total events 0

leterogeneity: Tau” = 0.00; Chi’
Testfor overall effect: Z = 3.24 (I
183
NCT01578278 0 154
Subtotal (95% CI) 154
Total events 9 0
Heterogeneity: Not applicable
Test for overall effect: Z = 2.07 (P = 0.04)
Total (95% CI) 2610 2395
Total events N

84
.00; Chi* = 7.30,df = 10 (P = 0.70); ' = 0%
Test for overall effect: Z = 5.44 (P < 0.00001)

Test for subaroun differences: Chi* = 1.09.df = 2 (P = 0.58). ' = 0%

(©)

194 vs Fluticasone

INCS/INAH combination  INCS monotherapy

Ratner et al, 2008 0 50
Hampel et al, 2010 [ 153
Car et al, 2012 (MP4006) 0 450
Car et al, 2012 (MP4002) [ 207
Carr et al, 2012 (MP4004) 0 189
NCTO1794741 0 101
Daivi etal, 2019 [ 110
Havle et al, 2020 0 75
Subtotal (95% CI) 1335
Total events 0
Heterogeneity: Tau* = 0.00; Chi*

Test for overal effect: Z = 0.77 (

192 vs i

Salapatek et al, 2011 o 65 0 65
Subtotal (95% CI) 65 65
Total events 0 0
Heterogeneity: Not applicable

Test for overall effect: Not applicable

193 i vs

Hampel et al, 2019 1 302 o 294
Gross etal, 2019 [ 204 1 293
Andrew et al, 2020 (Twice a day) 0 157 0 159
Andrew et al, 2020 (Once a day) 1 158 0 160
Subtotal (95% CI) 911 906
Total events 2 1
Heterogeneity: Tau? = 0.00; Chi* = 1.21, df = 2 (P = 0.55); ' = 0%

Test for overall effect: Z = 0.38 (P = 0.70)

194 Vs Fluticasone

NCT01578278 0 152 0 154
Subtotal (95% CI) 152 154
Total events o °
Heterogeneity: Not applicable

Test for overalleffect: Not applicable

1951 vs Fluticasone

NCT01957202 0 68 o 54
Subtotal (95% CI) 68 54
Total events 0 0
Heterogeneity: Not applicable:

Test for overall effect: Not applicable

Total (95% C1) 2743 2514
Total events 1

.42)
Test for subaroun differences: Chi2 = 0.07. df = 1 ( %

25%
25%

98%
12.4%
46%
54%
32.0%

06%
0.6%

100.0%

11.4%

6.4%
107%
129%
19.1%

89%

69.5%

65%
6.4%
56%
56%

241%

6.4%
6.4%

100.0%

16.7%
16.7%
16.6%

50.0%

16.7%
16.7%

16.6%
50.0%

100.0%

0Odds Ratio 0Odds Ratio

3.73(0.96, 14.47) 2008
2.06(1.05,4.04] 2010 —
0.93[0.54, 1.59] 2012 I
130[073,231] 2012 —
143(098,209) 2012 ™

1.62(1.10,3.03] 2015
1.43(0.44,4.64] 2019

2.06[0.37, 11.58] 2020 7
1.47[1.19,1.83]

0.72(0.24,2.22) 2011
0.72 [0.24, 2.22] -

1.93[1.10,3.36] 2019
1.76(1.06,2.90) 2019
1.81(0.80,4.09] 2020
1.01(048, 2.15] 2020
1.65[1.21,2.25]

20,46 [1.18, 354.67] 2011
20.46 [1.18, 354.67]

2.45[0.25,24.21] 2014
2.45[0.25, 24.21]

1.52[1.28, 1.81] L]

0.002 0.1 10
Favours [INCS/INAH comb] - Favours [INCS only]

Odds Ratio Odds Ratio

7.62(0.90, 64.40] 2008
24.78[1.45,424.30] 2010
394[0.44, 3555 2012 ——
21.93[294,163.73] 2012 —
254(0.49,13.23) 2012
Not estimable 2015
202(0.18, 2259 2019 B
Not estimable 2020
5.84[2.43, 13.99]

23.81(1.40, 405.97] 2019
21.14[1.23, 362.48] 2019
5.13(0.24, 107.66] 2020 —
5.13[0.24, 107.69] 2020
1129 [2.60, 49.03]

20,46 [1.18, 354.67) 2011
20.46 [1.18, 354.67]

7.40 [3.60, 15.23] -

0002 0.1 10
Favours [INCS/INAH comb] Favours [INCS only]

Odds Ratio

Not estimable 2008
Not estimable 2010
3.00(0.12,73.84) 2012 e e —
Not estimable 2012
292(0.12,7220) 2012 S R —
1.00[0.04, 24.82] 2015 —_—t
Not estimable 2019
Not estimable 2020
2.07[0.32, 13.15] e ———

N

Not estimable 2011
Not estimable

293[0.12,72.22] 2019
033(001,8.16] 2019~ " |
Not estimable 2020
3.06[0.12, 75.61] 2020 —
1.4410.23,9.14] E—

Not estimable 2011
Not estimable

Not estimable 2014
Not estimable

1.72 [0.47, 6.38] i

002 01 10
Favours INCS/INAH comb] Favours [INCS only]

FIGURE 2 Comparison of frequencies
of adverse events after treatment
between INCS/INAH combination
therapy and INCS monotherapy. (A)
TEAES; (B) dysgeusia; (C) SAEs. INAH,
intranasal antihistamine; INCS, intranasal
corticosteroid; SAEs, serious adverse
events; TEAEs, treatment emergent
adverse events
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studies were included. The characteristics of the studies are shown
in Table S1. The risks of bias data are presented in Figures S2 and S3.

Compared to INCS monotherapy, INCS/INAH combination ther-
apy reduced the mean morning and evening 12-h reflective total
nasal symptom score (TNSS) more significantly (MD -0.44, 95%
Cl -0.61 to -0.27, P<0.00001, I?> = 8%),as well as the total ocu-
lar symptom score (MD -0.62, 95% CI -1.05 to -0.19, P = 0.005,
?= 36%), but not the total symptom score (MD -0.66, 95% Cl -2.02
to 0.71, P = 0.34, I> = 98%). The INCS/INAH combination signifi-
cantly improved the total mean Rhinoconjunctivitis Quality of
Life Questionnaire (RQLQ) score compared to INCS monotherapy
(MD -0.24, 95% CI -0.42 to -0.06, P = 0.009, I? = 79%) (Figure 1 and
Table S2). In sensitivity analysis, the TNSS, TSS, and RQLQ scores
differed significantly between the two treatments (Figures S4-S6).

INCS/INAH combination therapy was associated with a signifi-
cantly greater risk of treatment-emergent adverse events (TEAEs)
than INCS monotherapy (RR 1.52, 95% Cl 1.28 to 1.81, P<0.00001,
I = 1%), especially in terms of dysgeusia (bad/bitter taste in the
mouth/throat)* (RR 7.40, 95% ClI 3.60 to 15.23, P<0.00001,
I? = 0%), but not serious adverse events (RR 1.72, 95% Cl 0.47 to
6.38,P=0.42,1>= 0%) (Figure 2). In sensitivity analysis, INCS/INAH
combination therapy also significantly increased the risk of TEAEs
(excluding studies with uncertain bias due to deviation from the
planned intervention, missing outcome data, or both) (Figure S7) and
dysgeusia (excluding studies with uncertain bias due to deviation
from the planned intervention and missing outcome data, but not
both) (Figure S8).

INCS/INAH combination therapy was significantly better for
alleviating nasal and ocular symptoms and improving quality of life
than INCS monotherapy in AR patients. However, the thresholds of
minimal clinically important differences (0.28 for TNSS and 0.5 for
RQLQ)>® were not exceeded. Moreover, INCS/INAH combination
therapy was associated with a higher rate of adverse events (such
as dysgeusia). Our meta-analysis had some limitations. First, there
were uncertainties related to bias arising from the randomization
process in most studies, as well as deviation from the intended in-
tervention and missing outcome data in some studies (Figures S2
and S3). Second, there was possible publication bias; eight clini-
cal trials did not post their results to clinical registries (Figure S1).
Further studies are required to verify the potential therapeutic
utility of INCS/INAH combination therapy compared to INCS
monotherapy.
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Presentation of airway and general symptoms in COVID-19
caused by dominant SARS-CoV-2 variants: A follow-up on

ARIA consensus

To the Editor,
Several SARS-CoV-2 variants have occurred since the beginning of
the COVID-19 pandemic. Mutated variants of concerns (VOC; World
Health Organization nomenclature) have a variable contamination
rate and virulence. COVID-19 symptoms are polymorphic and vary
according to VOC.! A consensus effort from the ARIA group (Allergic
Rhinitis and its Impact on Asthma) has been shown that symptoms
from common cold, allergic rhinitis, and COVID-19 are likely to be
differentiated in a panel of 15 items.?

Although papers have described major clinical manifestations in
these new variants,>* there is no consensus on important symptom
changes caused by VOC Delta and Omicron. Following the methods

TABLE 1 Tasks of the questionnaire

Symptom

Runny nose, sneezing, stuffy nose, nasal pruritus, facial/nasal pain,
ocular itch, ocular pain, Ocular redness, >3 nasal symptoms,
smell dysfunction, taste dysfunction, dyspnea, cough, wheezing,
sore throat, headache, fatigue, fever, duration of iliness >1 week,
undulating symptoms, gastrointestinal symptoms, skin symptoms,
body/muscle ache, arthralgia, altered consciousness

Occurence

Choice between: (none, very rare, possible,

of the first EAACI-ARIA-GAILEN paper,? we assessed globally how
physicians seeing COVID-19 patients are rating various symptoms
induced by different VOC.

2 | METHODS

A bibliographic survey identified common symptoms induced by
VOC Delta and Omicron. Then, a Delphi questionnaire regarding
key symptoms associated with SARS-CoV-2 infection was developed
based on the items from ARIA-EAACI-GA2LEN consensus® and
from literature. Symptoms included common cold (upper airway),

Expected VAS

(grade from 0-10)
common, always) or (yes, no)

This is an open access article under the terms of the Creative Commons Attribution-NonCommercial-NoDerivs License, which permits use and distribution in
any medium, provided the original work is properly cited, the use is non-commercial and no modifications or adaptations are made.
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