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The changes of eosinophil counts in patients after treatment of
Dupilumab: A systematic review and meta-analysis

To the Editor,

The type 2 immune response is mediated by Th2 and ILC2s cells,
through the production of type 2 cytokines such as IL-4, IL-13, and
IL-5. Multiple cells, including eosinophils, are active by these cy-
tokines. In healthy individuals, eosinophils account for 1%-5% of
peripheral blood leukocytes. The type 2 inflammatory diseases in-
clude a series of allergic, immune diseases, such as atopic dermatitis,
asthma, allergic rhinitis and eosinophilic esophagitis.l*2 Dupilumab
is a fully human monoclonal antibody, which blocks I1L-4/13. Clinical
studies have shown optimistic efficacy of Dupilumab, while some
studies found that Dupilumab could induce an increase in blood eo-
sinophils.3 Clinicians may be concerned about whether changes in
eosinophils may limit the continued use of Dupilumab.? In this study,
we evaluated the changes in eosinophil counts after Dupilumab
treatment through meta-analysis. Data from different studies
were merged, and at different weeks, comprehensive results were
obtained.

We searched five databases up to December 31, 2021, to se-
lect eligible publications. For included studies, quality was assessed.
For randomized studies, the risk of bias tool was applied. For ob-
servational studies, Newcastle-Ottawa Scale was applied. The stan-
dardized mean difference (SMD) was used to evaluate the change.
According to the between-study heterogeneity, fixed or random
effect model was selected. The detail of selection and study quality
were in Figure S1.

Ten studies were included. Three diseases were included and an-
alyzed through meta-analysis. The detail was in Table 1. At weeks 8,
16, 48, 100, and 148, eosinophil counts showed significant decrease
(P<.05), which were SMD = -0.18 (95%Cl: -0.31, -0.05); -0.17
(95%Cl: -0.30, -0.04); -0.37 (95%Cl: -0.43, -0.31); -0.52 (95%Cl:
-0.60, -0.45); -0.66 (95%Cl: -0.77, -0.54). At weeks 12 and 24,
eosinophil counts showed significant increase (P<.05), which were
SMD = 0.20 (95% CI: 0.07,0.34); 0.13 (95% Cl: 0.01, 0.26). At weeks

2,4, 6,10, 14, and 52, no significant changes were shown (Figure 1).
At weeks 4, 8, 12, and 16, more than five studies were included.
The funnel plots all demonstrated asymmetry, indicating the pub-
lication bias (Figure S2). From sensitivity analysis, the results were
not robust at weeks 8, 16, and 24, because when a certain study was
ignored, the significance changed (Figure S3). We further performed
subgroup analysis (Figures S4-S6).

The eosinophil counts did not change significantly in the ini-
tial weeks. Then, from weeks 8 to 24, the counts decreased and
increased alternately. There were some reasons for this phenom-
enon. In terms of methodology, still not enough studies were in-
cluded in some comparisons, and the characteristics were different
among the studies. At the cellular level, IL-5 mediates the functions
of eosinophils mainly,® while Dupilumab targets IL-4 and IL-13. The
type 2 response involved multitudinous cells and cytokines, and
these factors interact with each other.® When IL-4 and 1L-13 were
inhibited, the functions of IL-5 may also be affected, and different
cytokines may have opposite impact on IL-5. As a result, the eosin-
ophil counts showed the fluctuating tendency. In conclusion, eosin-
ophil counts in patients with type 2 inflammatory disease showed
significant change after Dupilumab treatment, and with the treat-
ment prolonged, the counts can be decreased. However, at weeks
48, 100, and 148, each comparison only included one study, so it
may not be credible like others. Therefore, high-quality evidence of
long-term changes in eosinophils is lacking. Further well-designed
studies with larger samples, focusing on a long-term treatment are
needed.

Clinically, more attention to eosinophil-related conditions should
be paid to patients under Dupilumab treatment, especially for pa-
tients with high-baseline eosinophil level.? From our results, eosin-
ophils should be monitored for at least 6 months after Dupilumab
treatment. It can be conducted every 2 or 4weeks, however, long-
term strategy still needs further validation.

Registered in PROSPERO: CRD42022321841.

© 2022 European Academy of Allergy and Clinical Immunology and John Wiley & Sons Ltd.
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i i Week 2 After treatment  Before treatment Std. Mean Diffe Std. Mean Diff
FIGURE 1 Forest plot of eosinophil SuvorSusrom i 50T a0 ot o et D v v
H 2013 048 020 52 055 019 52 722%  -028[0.67,0.0] 2013 ——
counts changes after Dupilumab \év:r;z& ' u:s u.; 20 059 U.;! 20 z7.§% -u.z7{-u.as.n;5} 2011 ———
treatment. Total (95% CI) 72 72 100.0%  -0.28[0.61,0.05] —~

Heterogeneity: Chi*= 0.00, df= 1 (P = 0.97); = 0%
Testfor overall effect Z= 1.67 (P = 0.10)

After treatment Before treatment Std. Mean Difference Difference
Wenzel 2013 052 05 50 055 019 52 17% -0.08[-0.47,031] 2013

Olesen 2019 091 13 25 055 037 38 10%  0410010,092 2019 —
Simpson2020(2) 061 048 74 067 048 84 26%  -0.12(0.44,019) 2020 —
Simpson2020(1) 071 056 80 071 056 82 27%  0.00(0.31,031] 2020 —
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Gu 2021 057 051 20 059 051 20 07%  -0.04[066,058 2021
Paller 2021 (1) 069 064 110 082 064 122 38%  -0.20(0.45,0.06 2021 —]
045 028 2378 044 027 2638 835% 004002009 2021 | ]
Paller 2021 (2) 074 057 119 083 057 120 40%  -0.16(0.41,0.40] 2021 —
Total (95% CI) 2856 3156 100.0%  0.02[0.04,007) *

Heterogeneity: Chi*=8.41, df= 7 (P = 0.30), F=17%

Testfor overall effect: Z= 0.60 (P = 0.55) 05 -0.25 025 05

Week 6 After treatment  Before treatment Std. Mean Difference Std. Mean Difference
T i Ye

re
Wenzel 2013 052 056 43 055 019 52 716% 2013

-0.07 10.46, 0.32)
Gu 2021 055 051 20 059 051 20 284%  -0.08(0.70,0.54] 2021

Total (95% CI) 69 72 100.0%  -0.07[-0.40,0.26]
Heterogeneity: Chi*= 0.00, df=1 (P = 0.99); = 0%
Testfor overall effect: Z= 0.44 (P = 0.66)

-05 -025 0 025 05

Heterogeneity: Not applicable

Testfor overall effect: Z=14.02 (P < 0.00001) 05 <025 B35 05

Week 148 After treatment  Before treatment Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean  SD Total Mean  SD Total Weight IV, Fixed, 5% CI_Year IV, Fixed, 95% CI
Beck 2021 027 013 322 044 027 2638 100.0%  -0.66[0.77,-0.54] 2021

Total (95% CI) 322 2638 100.0% -0.66 [-0.77, -0.54] >
Heterogeneity: Not applicable r

Testfor overall effect Z=11.02 (P < 0.00001) s o5 !
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Week 8 After treatment Before treatment Std. Mean Difference Std. Mean Difference g
Study or Subgroup _ Mean SD_Total Mean SD_Total Weight IV, Fixed, 95% Cl Year Fixed, 95% CI
Wenzel 2013 059 058 52 055 019 52 114%  009(029,048 2013 s
Simpson2020(1) 065 056 80 071 056 82 17.7%  -0.11[0.41,0.20] 2020 e — <
Simpson2020(2) 061 048 76 067 048 84 17.5%  -0.12(0.43,0.19) 2020 —_— 2
6u 2021 054 051 20 059 051 20 44%  -010(0.72,052 2021 — E
Paller 2021 (2) 065 057 108 083 057 120 246%  -031F058,-0.05 2021 —
Paller 2021 (1) 063 064 105 082 064 122 245%  -030(056,-0.03 2021 —_— Q
=
Total (95% C1) 441 480 100.0%  -0.18[-0.31,-0.05] - E
Heterogeneity: Chi*= 4.10, df= 5 (P = 0.54); = 0%
Testfor overall effect Z= 2.78 (P = 0.005) ~0i5| <025 025 05 é
Week 10 After treatment Before treatment Std. Mean Difference Std. Mean Difference 5
Study or Subgroup _ Mean _SD Total Mean  SD Total Weight IV.Fixed, 95%Cl Year IV, Fixed, 95% CI 2
Gu 2021 049 051 20 059 051 20 100.0%  -0.19}0.81,0.43] 2021 —— o
s
Total (95% CI) 20 20 100.0%  -0.19[-0.81,043] i =
Heterogeneity: Not applicable 5 o 2
Testfor overall effect Z= 0.61 (P = 0.54) : : 5
g
<
Week 12 After treatment Before treatment Std. Mean Difference Std. Mean Difference °
Study or Subgroup Mean SD_Total Mean SD_Total Weight IV, Random, 95%Cl Year IV, Random, 95% CI. 3
Wenzel 2013 072 06 44 055 019 52 81%  03900.01,080 2013 — N
Castro 2018 (1) 468 348 631 351 348 631 248% 0.34[0.22,045] 2018 il B
Castro 2018 (2) 437 370 632 351 370 632 249% 023(0.12,0.34] 2018 —— I3
Olesen 2019 059 053 27 055 037 38 60%  00900.40,058) 2019 I — ]
Gu 2021 069 051 20 059 051 20 41%  019[(0.43,081] 2021 — N
Campisi 2021 30423 35798 18 34977 27553 18 37%  -044[079,051] 2021  —————] =
Beck 2021 0.46 028 2167 0.44 027 2638 283% 0.07(0.02,013] 2021 = &1
Total (95% CI) 3539 4029 100.0% 0.20 [0.07, 0.34] - ;;r'
Heterogeneity: Tau®= 0.02; Chi*= 2216, df= 6 (P = 0.001); F= 73% n o = ] 2
Testfor overall effect 7= 2.92 (P = 0.003) : : )
%
Week 14 After treatment  Before treatment Std. Mean Difference Std. Mean Difference 2
b 1 Fix o
Gu 2021 035 051 20 059 051 20 1000%  -0.46(-1.08,0.17) 2021 T 9
S
Total (95% CI) 20 20 1000%  -0.46[-1.09,0.47) -
Heterogeneity: Not applicable 32— 1 3 §
Testfor overall effect Z=1.44 (P = 0.15) 2
Z
Week 16 After treatment  Before treatment Std. Mean Difference Std. Mean Difference B
Study or Subgroup  Mean  SD Total Mean  SD Total Weight IV, Fixed, 95%Cl Year IV, Fixed, 5% CI 5
Bachert 2016 039 03¢ 30 041 024 30 69%  -0.071057,044 2016 EX
Simpson2020(1) 071 056 77 071 056 82 18.3% 31,031] 2020 — 3
Simpson2020(2) 062 048 72 067 048 84 17.8% 42,021] 2020 — =
Paller 2021 (1) 057 064 114 082 064 122 266%  -0.39[0.65,-0.13 2021 — g
Gu 2021 062 051 20 059 051 20 46%  0.06[0.56,068 2021 — -]
Paller 2021 (2) 073 057 106 083 057 120 258%  -0.17[0.44,009) 2021 — =
Total (95% CI) 419 458 100.0% -0.17 [-0.30, -0.04] . ‘Q
Heterogeneity: Chi*= 4.78, df= 5 (P = 0.44); I*= 0% —5 i 1 8
Testfor overall effect: Z= 2.49 (P = 0.01) : 3
g
Week 24 After treatment  Before treatment Std. Mean Difference Std. Mean Difference a
Study or Subgroup _Mean _ SD_Total Mean  SD Total Weight IV, Random,95%Cl Year 1V, Random, 95% CI
Castro 2018 (2) 405 370 632 351 370 632 31.3% 015(0.04,0.26] 2018 —— %
Castro 2018 (1) 435 348 631 351 348 631 31.2% 024[013,0.35) 2018 —— §
Beck 2021 045 028 1592 044 027 2638 375% 004003010 2021 - 2
Total (95% CI) 2855 3901 100.0% 0.13[0.01,0.26] - §'
Heterogeneity: Tau?= 0.01; Chi*=10.90, df= 2 (P = 0.004); = 82% >
Testfor overall effect Z= 2.10 (P = 0.04) 08 028 025 0% 3
Week 48 After treatment  Before treatment Std. Mean Difference Std. Mean Difference 5
I8 n T T ight Fixe % Cl_Ye ixed, 95% CI ‘2
Beck 2021 035 021 2301 044 027 2638 100.0%  -0.37 [0.43,-0.31) 2021 o
Total (95% CI) 2301 2638 100.0%  -0.37[-043,-031] * 3
Heterogeneity: Not applicable [t
Testfor overall effect: 2= 12.83 (P < 0.00001) s 0 02 08 g
3
Week 52 After treatment. Before treatment Std. Mean Difference Std. Mean Difference a«
tudy or Subgrou leal D _Total Me. D al_Weil IV, Fixed. 6 C ea IV, Fij =
Castro 2018 (2) 344 370 632 351 370 632 474%  -0.020013,0.09 2018 -+ c
Castro 2018 (1) 371 348 631 351 348 631 47.4% 0.06-0.05,017) 2018 - ]
Dupin 2020 41318 48518 51 27183 28181 54 39%  036[0.03,0.74 2020 b =
Campisi 2021 24291 2345 18 34977 27553 18 13%  -0.4101.07,025 2021 ————————— g
Total (95% CI) 1332 1335 100.0% 0.03 [-0.05, 0.10] > b
Heterogeneity: Chi*=5.42, df=3 (P = 0.14); = 45% R 05 05 1 >
Test for overall effect Z= 0.69 (P = 0.49) - - %
Week 100 After treatment  Before treatment Std. Mean Difference Std. Mean Difference %
Study or Subgroup  Mean SD_Total Mean SD_Total Weight 1V, Fixed, 95% Cl Year IV, Fixed, 95% CI Q
Beck 2021 031 018 1022 044 027 2638 100.0%  -0.52F0.60,-0.45) 2021 L § @
Q
Total (95% CI) 1022 2638 100.0%  -0.52[0.60,-0.45] <* g
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