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Intralymphatic immunotherapy for grass pollen-induced allergic rhinitis .
A systematic review and meta-analysis of efficacy and safety

ZENG Wanting' , LI Genping', JIANG Jianguo', LIU Shunan', YANG Yinglin' , CHEN Yue', ZHANG Huizheng’
(1. Department of Otolaryngology Head and Neck Surgery, Daping Hospital, Army Medical University, Chongqing 400042 ,
China; 2. Chongqing Public Health Medical Treatment Center, Chongging 400036, China)

Abstract: Objective To systematically evaluate the clinical efficacy and safety of intralymphatic immunotherapy
(ILIT) for grass pollen-induced allergic rhinitis ( AR). Methods Computer retrieval on electronic database from
PubMed, Embase, Cochrane Library, CNKI and VIP were performed. Randomized clinical trials of ILIT in patients
diagnosed with grass pollen-induced AR were included. Primary outcomes included symptoms score, medication score,
combined symptoms and medication score and visual analog scale. Secondary outcomes included adverse events, quality of
life, specific immunoglobulin E, specific immunoglobulin G4, skin prick test and nasal provocation test. Meta-analysis of
symptom improvement was performed using RevMan 5. 3 software. Results  Nine trials included 269 participants were
enrolled. All studies included grass pollen allergens and five also included grass and/or birch pollen allergens. The interval
between injections was 4 weeks in all but one trial, which was 2 weeks. Compared to the placebo group, the ILIT group
significantly improved the visual analog scale (P < 0. 05), whereas the symptom score, medication score, combined
symptom and medication score, and the Juniper rhinoconjunctivitis quality-of-life questionnaire did not show statistically

significant differences (all P > 0. 05), with the combined symptom and medication scores demonstrating moderate
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heterogeneity (I° =60% ). An allergen injection every 4 weeks was the optimal interval to improve combined symptoms and

medication score. Whether a booster injection or escalating dose improved clinical effect was inconclusive. Conclusion

ILIT is generally safe and well-tolerated. Escalating dose may cause serious complications and should be performed with

caution. ILIT may make a significant improvement on visual analog scale in grass pollen-induced AR. Larger and longer-

term trials are needed to standardize treatment options. ILIT may play an important role in the future treatment of AR.

Keywords : Allergic rhinitis; Intralymphatic immunotherapy; Efficacy; Safety; Meta-analysis
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Heterogeneity: Chi®=1.04, df=3 (P=0.79); ’=0% t t f t t
Test for overall effect: Z=0.25 (P=0.80) -t 05 0 0.5 L
Favours ILIT Favours Placebo
ILIT Placebo Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight (%) IV, Fixed, 95%CI 1V, Fixed, 95%CI
Skaarup 2021 12.09 11.77 24 7.86 7.68 12 100.0 0.39[-0.31, 1.09] ]
Total (95%C1) 24 12 100.0 0.39[-0.31, 1.09] -—-P-—- 3C
Heterogeneity: Not applicable t t f t t
Test for overall effect: Z=1.09 (P=0.28) -1 -0.5 0 0.5 1
Favours ILIT Favours Placebo
ILIT Placebo Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight (%) IV, Random, 95%CI 1V, Random, 95%CI
Hylander 2016 0.38 048 20 0.3 046 15 100.0 0.17 [-0.50, 0.84]
Total (95%CI) 20 15 100.0 0.17 [-0.50, 0.84] 4A
Heterogeneity: Not applicable t t t + +
Test for overall effect: Z=0.48 (P=0.63) -2 -1 0 1 2
Favours ILIT Favours Placebo
ILIT Placebo Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight (%) IV, Fixed, 95%CI IV, Fixed, 95%CI
Hylander 2016 0.38 0.48 20 0.3 046 15 37.8 0.17 [-0.50, 0.84] =
Konradsen 2020 141 144 14 0.72 063 12 27.3 0.58 [-0.21, 1.38] ]
Skaarup 2021 027 027 24 0.18 0.16 12 34.9 0.37[-0.33, 1.07] -
Total (95%CI) 58 39  100.0 0.35[-0.06, 0.76] i 4B
Heterogeneity: Chi>=0.63, df=2 (P=0.73); ’=0% t t t t
Test for overall effect: Z=1.66 (P=0.10) -1 -05 0 05 1
Favours ILIT Favours Placebo
ILIT Placebo Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight (%) IV, Fixed, 95%CI 1V, Fixed, 95%CI
Skaarup 2021 021 017 24 0.19 0.15 12 100.0 0.12[-0.57, 0.81] ].
Total (95%CI) 24 12 100.0 0.12[-0.57, 0.81] 4C

Heterogeneity: Not applicable 1
Test for overall effect: 7=0.34 (P=0.74)

B3 67 e AL S5k LgE JKP- [ Meta 08T 3AJ M5 3B Hill]; 3C. K]
SR Meta 708 4A 55 4B 4C KM
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2 5[ SMD = 0. 04,95% CI( —0.26 ~0.34),P =
0.81],[SMD =0.29, 95% CI( —=0.06 ~0.64) ,P =
0.117, ZRFREILE S, 1 WL W, S
BRJE TLIT 4155 1 ARGE R 25 W) 25 5 VF o0 58 4 TR 77
A B E AR HREYT 3 4 BRI S InsR e R A

ILIT Placebo

Study or Subgroup Mean SD Total Mean

SD  Total Weight (%) IV, Fixed, 95%CI
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HUCEEIER LR G VE L T R 41 [ SMD =
~0.53,95% CI( -0.98 ~ —0.08) ,P =0.02], 4}
SFFRIBE A Ta] R 2 ] B, P 2 2 T R R 25 P 25 5 T
IR EZER(P=0.16) . HRIEILE 6,
2.6 PAMEW

6 JPUAFFE 1 LR A0 i A B AL B 1 O

W00 3 IRBFTEARTELIRA 2 BT AT N b
AL B 77 AR 1) Al 3 DXUBS, AN B o [] IR, A 2 3540
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Std. Mean Difference
1V, Fixed, 95%CI

Std. Mean Difference

Three injections+A booster injection

Konradsen 2020 111.8 11251 14 117.84 133.86 12 15.0 —-0.05[-0.82, 0.72]

Skaarup 2021 12.09 11.77 24 786 7.68 12 18.3 0.39 [-0.31, 1.09] S

Subtotal (95%C1) 38 24 333  019[-0.33,0.71] ——_—

Heterogeneity: Chi>=0.68, df=1 (P=0.41); ’=0%

Test for overall effect: Z=0.73 (P=0.47)

Three injections

Hellkvist 2018 36.8 24.94 23 37.6 2467 26 28.4 —-0.03 [-0.59, 0.53] .

Hylander 2016 2431 2194 20 30.31 172 15 19.7 -0.29 [-0.97, 0.38] D

Skaarup 2021 16.82 218 24 1258 1461 12 185 0.21[-0.49, 0.90] _’_'—

Subtotal (95%C1) 67 53 667  -0.04[-0.41,0.32]

Heterogeneity: Chi>=1.04, df=2 (P=0.60); I’=0%

Test for overall effect: Z=0.22 (P=0.82)

Total (95%CI) 105 77 100.0 0.04[-0.26, 0.34] ? A

Heterogeneity: Chi’=2.23, df=4 (P=0.69); ’=0% t t T t t

Test for overall effect: 7=0.24 (P=0.81) -1 05 0 05 1

Test for subaroup differences: Chi*=0.52, df=1 (P=0.47); F=0% Favours ILIT Favours Placebo

ILIT Placebo Std. Mean Difference Std. Mean Difference

Study or Subgroup Mean  SD Total Mean SD Total Weight (%) IV, Fixed, 95%CI 1V, Fixed, 95%CI

Three injections+A booster injection

Konradsen 2020 1.41 144 14 0.72 0.63 12 20.1 0.58 [-0.21, 1.38]

Skaarup 2021 0.21 0.17 24 0.19 0.15 12 26.1 0.12[-0.57, 0.81] — e

Subtotal (95%C) 38 24 463 0.32[-0.20, 0.84] —

Heterogeneity: Chi>=0.75, df=1 (P=0.39); ’=0%

Test for overall effect: Z=1.21 (P=0.23)

Three injections

Hylander 2016 0.38 0.48 20 0.3 0.46 15 53.7 0.17 [-0.50, 0.84] _

Skaarup 2021 0.27 0.27 24 0.18 0.16 12 25.8 0.37[-0.33, 1.07] _

Subtotal (95%CI) 44 27 537 0.26 [-0.22, 0.75]

Heterogeneity: Chi>=1.04, df=2 (P=0.60); />=0%

Test for overall effect: 7=0.22 (P=0.82)

Total (95%CI) 82 51 100.0 0.29 [-0.06, 0.64] R B

Heterogeneity: Chi*=0.95, df=3 (P=0.81); ’=0% + + t t
-1 -0.5 0 0.5 1

Test for overall effect: Z=1.60 (P=0.11)
Test for subaroup differences: Chi’=0.03, df=1 (P=0.87); ’=0%

Favours ILIT Favours Placebo
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ILIT Placebo Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight (%) IV, Fixed, 95%CI IV, Fixed, 95%CI
Injection interval: 2 weeks
Witten 2013 0.19 0.03 14 0.17 0.04 13 25.3 0.55[-0.22, 1.32] I
Subtotal (95%C1) 14 13 253  0.55[-0.22, 1.32] —~ e
Heterogeneity: Not applicable
Test for overall effect: Z=1.40 (P=0.16)
Injection interval: 4 weeks
Hellkvist 2022 689 289 16 748 347 18 33.0 -0.18[-0.85, 0.50] —_—
Patterson 2016 8 63 7 16 122 8 13.3 -0.76 [-1.82, 0.30]
Skaarup 2021 325 416 23 6.67 376 12 284 -0.83[-1.56,-0.10) —
Subtotal (95%C1) 46 38 747  -0.53[-0.98, -0.08] -
Heterogeneity: Chi>=1.86, df=2 (P=0.39); I’=0%
Test for overall effect: Z=2.31 (P=0.02)
Total (95%CI) 60 51 100.0 0.26 [-0.64, 0.13] il
Heterogeneity: Chi>=7.50, df=3 (P=0.06); ’=60% %2 :1 = 1: 2%

Test for overall effect: Z=1.30 (P=0.20)

Test for subaroup differences: Chi’=5.64, df=1 (P=0.02); I’=82.3%

Favours ILIT Favours Placebo
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Random sequence generation (selection bias)

Allocation concealment (selection bias)

Blinding of participants and personnel (performance bias)

Blinding of outcome assessment (detection bias)

Incomplete outcome data (attrition bias)

Selective reporting (reporting bias)
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