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R E S E A R C H  L E T T E R

IgE levels in patients with atopic dermatitis steadily decrease 
during treatment with dupilumab regardless of dose interval

To the editor,
Dupilumab is an interleukin-4 receptor α (IL-4Rα)-antagonist that 
inhibits interleukin (IL)-4 and IL-13 signalling through blockade 
of the shared IL-4α subunit, thereby reducing the T helper (Th)2-
response that is key in the pathogenesis of atopic dermatitis (AD).1 
IL-4Rα is mainly expressed on B-cells, where it plays a crucial role 
in inducing B-cell proliferation and isotype switching, resulting in 
high levels of circulating IgE.2 Consequently, binding of dupilumab 
to IL-4Rα and thereby blocking its function, has been proven to 
reduce circulating IgE levels from baseline through week 163,4 and 
week 525 in AD patients who are treated with 300 mg dupilumab 
every 2 weeks.

Dose reduction of dupilumab has been shown to be successful 
in daily practice in a subgroup of patients with persistently con-
trolled AD.6 Additionally, we studied the immunological effects of 
extending the dosing interval of dupilumab and demonstrated that 
the transition from treatment with dupilumab 300 mg every 4 weeks 
to 300 mg every 6 weeks results in decreased IL-4Rα binding by dup-
ilumab and concomitant functional changes in skin-homing T cells.7 
In order to better understand the long-term effects of extending the 
dosing interval of dupilumab, we studied total IgE levels in serum 
of patients in whom the dosing interval of dupilumab was extended 
from every 2 weeks (Q2W) to every 4 weeks (Q4W) and eventually 
every 6 weeks (Q6W). These patients were compared with patients 
who were treated with dupilumab Q2W for several years as they 
did not meet the criteria for interval extension and with healthy 
volunteers.

All included patients participated in the Dutch BioDay registry, 
which is a prospective registry containing daily practice data re-
garding dupilumab as treatment of AD (Clini​calTr​ials.gov identifier: 
NCT03549416, retrospectively registered 08 June 2018), and pro-
vided written informed consent for data extraction from the reg-
istry. After 1 year of treatment with the standard dose of 300 mg 
dupilumab Q2W, the dosing interval was prolonged according to 
the protocol described previously.6 In brief, a patient-centered dos-
ing regimen that is guided by the eczema area and severity index 
(EASI) was applied in which patients were eligible for dose reduc-
tion in case of EASI ≤ 7, indicating mild disease activity or less, for at 
least 6 months. If patients remained in a state of controlled disease 
(EASI ≤ 7), the dosage was further reduced. As shown in Figure 1A, 

blood samples were collected from patients before initiation of 
treatment (baseline), after approximately 1 year of treatment when 
all patients were treated with Q2W and annually thereafter at time 
points when patients were treated with dupilumab Q4W and Q6W 
(group A) or Q2W only (group B).

Additionally, blood samples from 11 adult healthy volunteers 
without AD or any other atopic disease, were obtained from the 
Mini Donor Service at the University Medical Center Utrecht, the 
Netherlands. IgE levels were measured in serum by enzyme-linked 
immunosorbent assay (ELISA) as described previously.5

A total of 21 and 20 patients were included in group A and group 
B, respectively. An overview of the clinical characteristics is avail-
able via https://zenodo.org/recor​d/8172077. There were no differ-
ences in both groups except for lower age at baseline in group B (27.9 
vs. 47.0, p-value 0.027). Mean EASI at start of treatment was similar 
with a score of 17.24 and 19.37 in group A and in group B, respec-
tively. In both groups, the mean EASI decreased significantly during 
treatment with dupilumab. It is clearly visible that the mean EASI in 
group A remains lower compared to group B, which can be explained 
by the fact that the patients in group A were able to extend the 
dosing interval due to well-controlled AD, whereas the patients in 
group B were not (Figure 1B). Total IgE levels in serum of all patients 
were significantly higher at baseline compared to healthy controls 
(Figure 1C). A consistent significant decrease of IgE levels was seen 
in group A when comparing all intervals with baseline (Figure  1C; 
left). From baseline to Q2W, and also from Q2W to Q4W and from 
Q4W to Q6W, a significant decrease in IgE levels was observed, in-
dicating a continuing effect of dupilumab. When comparing these 
data with group B, a similar pattern of IgE decrease, with stabiliza-
tion over time, was observed (Figure  1C; right). In both groups, a 
slight increase in IgE levels was observed in three patients when ex-
tending the interval from Q4W to Q6W or in the last sample taken 
when treated with Q2W. An explanation for this may be that these 
samples were taken during the hay fever season.

Our data suggest that IgE levels continue to decrease over time, 
and may reach a plateau in some patients. Mean IgE levels in both 
groups remain above the levels observed in healthy individuals, sug-
gesting that certain patients with AD may not achieve IgE levels as 
low as those seen in healthy individuals, or that it will take longer for 
their levels to decrease. This can be explained by the fact that the 
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immune-modulating effect of dupilumab on B-cells, and thus eventu-
ally the decrease in IgE levels is slower than the immune-modulating 
effects on T-cells.5 This could also mean that the increase in IgE lev-
els would take some time. However, the mean duration on treatment 
with Q6W (group A) at time of sampling was 191 days, suggesting 
that IgE levels do not increase despite the interval prolongation. 
Previous studies have shown that dupilumab treatment in AD pa-
tients also reduces specific IgE levels against food- and respiratory 

Summary box

•	 Overall, dupilumab significantly reduces IgE production 
up to a median of 2.5 years of treatment.

•	 IgE levels continue to decrease significantly over time 
irrespective of treatment interval.

F I G U R E  1  (A) Overview of blood 
sampling during treatment with dupilumab 
in group A and group B. *The exact 
time point in the year may vary from 
patient to patient. The median duration 
on interval in days at time of sampling is 
shown in the figure. (B) Mean EASI with 
standard deviation during treatment 
with dupilumab in group A (left) and 
group B (right). (C) Mean IgE in IU/ml 
during treatment with dupilumab in 
group A (left) and group B (right). Q2W, 
dupilumab 300 mg subcutaneously once 
every 2 weeks; Q4W, dupilumab 300 mg 
subcutaneously once every 4 weeks; 
Q6W, dupilumab 300 mg subcutaneously 
once every 6 weeks; EASI, eczema area 
severity index; BL, baseline; HC, healthy 
control; SD, standard deviation. *p < 0.05, 
**p < 0.01, ***p < 0.005 and ****p < 0.001.
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proteins.8,9 The included patients who showed an increase in serum 
IgE levels reported no complaints of pre-existing atopic comorbidi-
ties. Thus, our results suggest that the positive effect of dupilumab 
on atopic comorbidities persists even with slightly increased IgE lev-
els during treatment compared to healthy controls, independent of 
the dose of dupilumab.

With the findings of our study it is demonstrated that dupilumab 
significantly reduces IgE production from baseline up to a median of 
2.5 years of treatment. Our findings show that IgE levels continue 
to decrease significantly over time irrespective of treatment inter-
val. This can play an important supporting role in the decision to 
extend the dosing interval of dupilumab in patients in whom AD is 
well controlled.

AUTHOR CONTRIBUTIONS
Conceptualization: CD, MMvdW, DSB, MdBW, FvW; Formal Analy-
sis: CD, MMvdW; Funding Acquisition: FvW, MdBW; Investigation: 
CD, MMvdW, LvdN; Methodology: CD, MMvdW, LvdN; Resources: 
CD, MMvdW; Supervision: MdBW, FvW; Validation: FvW; Visualiza-
tion: CD, MMvdW; Writing – Original Draft Preparation: CD; Writing 
– Review and Editing: MMvdW, DSB, LvdN, MdBW, FvW.

ACKNO​WLE​DG E​MENTS
All authors have made substantial contributions to conception and 
design, or acquisition of data, or analysis and interpretation of data. 
All authors have been involved in drafting the manuscript or revis-
ing it critically and have given final approval of the version to be 
published.

FUNDING INFORMATION
Patients included in this manuscript participated in the BioDay reg-
istry sponsored by Sanofi Genzyme.

CONFLIC T OF INTERE S T S TATEMENT
CD has nothing to disclose. MMvdW has nothing to disclose. LvdN 
has nothing to disclose. DSB is a speaker for Sanofi Genzyme, Jans-
sen, Novartis and LEO Pharma, all unrelated to this research. FvW 
is a speaker and/or consultant for Janssen, Johnson & Johnson 
and Takeda. She has received research funding from Leo Pharma, 
Takeda, Galapagos, Sanofi and Bristol-Myers Squibb, all unrelated to 
this research. MdB-W is a consultant, advisory board member and/
or speaker for AbbVie, Almirall, Amgen, Aslan, Eli Lilly, Galderma, 
Janssen, Leo Pharma, Pfizer, Regeneron and Sanofi-Genzyme, all un-
related to this research.

DATA AVAIL ABILIT Y S TATEMENT
The data that support the findings of this study are available from 
the corresponding author upon reasonable request.

E THIC S S TATEMENT
This manuscript has not been published in whole or part elsewhere. 
The manuscript is not currently being considered for publication in 
another journal.

Coco Dekkers1,2

M. Marlot van der Wal2

Leonie van den Noort2

Daphne S. Bakker1

Marjolein de Bruin-Weller1

Femke van Wijk2

1National Expertise Center for Atopic Dermatitis, Department 
of Dermatology and Allergology, University Medical Center 

Utrecht, Utrecht, The Netherlands
2Center for Translational Immunology, University Medical Center 

Utrecht, Utrecht, The Netherlands

Correspondence
Coco Dekkers, Department of Dermatology and Allergology, 

University Medical Center Utrecht, Heidelberglaan 100, 
3584 CX Utrecht, The Netherlands.
Email: c.c.dekkers-8@umcutrecht.nl

Marjolein de Bruin-Weller and Femke van Wijk contributed equally 
to this work. 

ORCID
Coco Dekkers   https://orcid.org/0000-0002-2344-6860 
M. Marlot van der Wal   https://orcid.org/0000-0003-4554-9059 
Leonie van den Noort   https://orcid.org/0000-0002-4019-1660 
Daphne S. Bakker   https://orcid.org/0000-0002-0193-5794 
Marjolein de Bruin-Weller   https://orcid.
org/0000-0002-1249-6993 
Femke van Wijk   https://orcid.org/0000-0001-8343-1356 

R E FE R E N C E S
	 1.	 Gooderham MJ, Hong HC-H, Eshtiaghi P, Papp KA. Dupilumab: 

a review of its use in the treatment of atopic derma-
titis. J Am Acad Dermatol. 2018;78(3):S28-S36. doi:10.1016/j.
jaad.2017.12.022

	 2.	 Gandhi NA, Bennett BL, Graham NMH, Pirozzi G, Stahl N, 
Yancopoulos GD. Targeting key proximal drivers of type 2 inflam-
mation in disease. Nat Rev Drug Discov. 2016;15:35-50. doi:10.1038/
nrd4624

	 3.	 Olesen CM, Holm JG, Nørreslet LB, Serup J v, Thomsen SF, Agner 
T. Treatment of atopic dermatitis with dupilumab: experience 
from a tertiary referral Centre. J Eur Acad Dermatol Venereol. 
2019;33(8):1562-1568. doi:10.1111/JDV.15609

	 4.	 Guttman-Yassky E, Bissonnette R, Ungar B, et al. Dupilumab progres-
sively improves systemic and cutaneous abnormalities in patients 
with atopic dermatitis. J Allergy Clin Immunol. 2019;143(1):155-
172. doi:10.1016/J.JACI.2018.08.022/ATTACHMENT/420D4D11-
3828-41B3-8C1F-1CDA4BA8A2DD/MMC2.DOCX

	 5.	 Bakker DS, van der Wal MM, Heeb LEM, et al. Early and long-term 
effects of Dupilumab treatment on circulating T-cell functions in pa-
tients with moderate-to-severe atopic dermatitis. J Invest Dermatol. 
2021;141(8):1943-1953.e13. doi:10.1016/j.jid.2021.01.022

	 6.	 Spekhorst LS, Bakker D, Drylewicz J, et al. Patient-centered dup-
ilumab dosing regimen leads to successful dose reduction in per-
sistently controlled atopic dermatitis. Allergy. 2022;77:3398-3407. 
doi:10.1111/ALL.15439

 13652222, 2023, 11, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/cea.14384 by C

ochrane N
etherlands, W

iley O
nline L

ibrary on [12/01/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense

mailto:c.c.dekkers-8@umcutrecht.nl
https://orcid.org/0000-0002-2344-6860
https://orcid.org/0000-0003-4554-9059
https://orcid.org/0000-0002-4019-1660
https://orcid.org/0000-0002-0193-5794
https://orcid.org/0000-0002-1249-6993
https://orcid.org/0000-0001-8343-1356
mailto:c.c.dekkers-8@umcutrecht.nl
https://orcid.org/0000-0002-2344-6860
https://orcid.org/0000-0002-2344-6860
https://orcid.org/0000-0003-4554-9059
https://orcid.org/0000-0003-4554-9059
https://orcid.org/0000-0002-4019-1660
https://orcid.org/0000-0002-4019-1660
https://orcid.org/0000-0002-0193-5794
https://orcid.org/0000-0002-0193-5794
https://orcid.org/0000-0002-1249-6993
https://orcid.org/0000-0002-1249-6993
https://orcid.org/0000-0002-1249-6993
https://orcid.org/0000-0001-8343-1356
https://orcid.org/0000-0001-8343-1356
https://doi.org//10.1016/j.jaad.2017.12.022
https://doi.org//10.1016/j.jaad.2017.12.022
https://doi.org//10.1038/nrd4624
https://doi.org//10.1038/nrd4624
https://doi.org//10.1111/JDV.15609
https://doi.org//10.1016/J.JACI.2018.08.022/ATTACHMENT/420D4D11-3828-41B3-8C1F-1CDA4BA8A2DD/MMC2.DOCX
https://doi.org//10.1016/J.JACI.2018.08.022/ATTACHMENT/420D4D11-3828-41B3-8C1F-1CDA4BA8A2DD/MMC2.DOCX
https://doi.org//10.1016/j.jid.2021.01.022
https://doi.org//10.1111/ALL.15439


    | 1225DEKKERS et al.

	 7.	 Dekkers C, Wal MM v d, Amrani ME, et al. Biological tipping 
point in atopic dermatitis patients treated with different dosing 
intervals of dupilumab. J Invest Dermatol. 2023. doi:10.1016/J.
JID.2023.03.1659, in press.

	 8.	 Spekhorst L, van der Rijst L, de Graaf M, et al. Dupilumab has a 
profound effect on specific-IgE levels of several food allergens in 

atopic dermatitis patients. Allergy. 2022;78:875-878. doi:10.1111/
all.15591

	 9.	 Busse WW, Maspero JF, Lu Y, et al. Efficacy of dupilumab on clinical 
outcomes in patients with asthma and perennial allergic rhinitis. Ann 
Allergy Asthma Immunol. 2020;125(5):565-576.e1. doi:10.1016/j.
anai.2020.05.026

 13652222, 2023, 11, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/cea.14384 by C

ochrane N
etherlands, W

iley O
nline L

ibrary on [12/01/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense

https://doi.org//10.1016/J.JID.2023.03.1659
https://doi.org//10.1016/J.JID.2023.03.1659
https://doi.org//10.1111/all.15591
https://doi.org//10.1111/all.15591
https://doi.org//10.1016/j.anai.2020.05.026
https://doi.org//10.1016/j.anai.2020.05.026

	IgE levels in patients with atopic dermatitis steadily decrease during treatment with dupilumab regardless of dose interval
	AUTHOR CONTRIBUTIONS
	ACKNO​WLE​DGE​MENTS
	FUNDING INFORMATION
	CONFLICT OF INTEREST STATEMENT
	DATA AVAILABILITY STATEMENT

	ETHICS STATEMENT
	REFERENCES


