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L E T T E R  T O  T H E  E D I T O R

Two-year drug survival of dupilumab in a large cohort of 
difficult-to-treat adult atopic dermatitis patients compared to 
cyclosporine A and methotrexate: Results from the BioDay 
registry

To the Editor,
Dupilumab is a fully human monoclonal antibody that targets the 
interleukin (IL)-4 receptor subunit α (IL-4 Rα), the common subunit 
of the type 2 cytokines IL-4 and IL-13, blocking signaling of both cy-
tokines and consequently inhibiting the entire Th2 pathway.1 Overall, 
the clinical efficacy and safety of dupilumab ± topical corticosteroids 
(TCS) have been demonstrated in several phase 3 clinical trials for 
the treatment of patients with moderate-to-severe AD.2 In clinical 
trials, efficacy of dupilumab is tested under ideal circumstances in 
selected patients, and therefore, results are not always generaliz-
able to daily practice. Recent results from dupilumab treatment in 
daily practice show a clinically relevant improvement of physician-
reported outcome measures and patient-reported outcome meas-
ures after 3-6 months, which is in line with data from clinical trials.3,4

Drug survival is an analysis which gives a reflection of daily 
practice by analyzing the time from initiation to discontinuation of 
therapy. Drug survival is a comprehensive outcome covering effec-
tiveness, safety, and patients’ and doctors’ preferences.5 Drug sur-
vival studies for dupilumab are scarce, and studies comparing drug 
survival of dupilumab with conventional oral immunosuppressive 
drugs for AD are lacking.6 In the current study, we primarily aim 
to assess the drug survival of dupilumab, and secondarily to com-
pare drug survival of dupilumab with other oral immunosuppressive 
drugs (cyclosporine A (CsA) and methotrexate (MTX)) in two histor-
ical (previously published) daily practice cohorts of moderate-to-se-
vere AD patients before the introduction of dupilumab.7,8 Patients 
treated with dupilumab were included in the BioDay registry, a 
prospective multicenter registry that contains daily practice data 
on the effectiveness and safety of dupilumab for the treatment of 
AD, including both quality of life (QoL) as well as clinical parameters. 
Patients were treated with MTX, CsA, and dupilumab according to 
national guidelines concerning dosage and follow-up. Drug survival 
was determined through Kaplan-Meier survival curves and analyzed 
for overall drug survival (discontinuation due to well-controlled dis-
ease; side effects [with/without ineffectiveness]; ineffectiveness 
[with/without side effects]; and other) for dupilumab, CsA, and 

MTX and separately for treatment failure (ineffectiveness combined 
with side effects). Patients, who were using dupilumab/CsA/MTX 
at time of data lock or were lost to follow-up, were censored. For 
each patient, data on treatment duration and reason for discontinu-
ation were collected, as well as other detailed patient and treatment 
characteristics.

The dupilumab cohort comprised of 402 patients (39.1% female, 
mean age 43.3 years) with a median dupilumab treatment duration 
of 15.1 (interquartile range (IQR) 8.2-20.3) months at time of data 
lock (480 active treatment years) (Table 1). In the dupilumab cohort, 
99.5% had a history of prior treatment with oral immunosuppressive 
drugs (93.8% CsA, 33.8% MTX, 22.9% azathioprine, 16.9% enter-
ic-coated mycophenolate sodium) compared to 19.4% in the CsA and 
69.7% in the MTX cohort.

At the moment of data lock, 358 patients (89%) used dupilumab, 
37 patients (9%) had discontinued dupilumab treatment, and 7 pa-
tients (2%) were lost to follow-up. The most frequent reason for 
discontinuation of dupilumab was side effects (17 patients (4%)). 
Seven patients (2%) discontinued treatment because of ineffective-
ness, two patients (0.5%) due to a combination of both side effects 
and ineffectiveness (Table  S1). Regarding CsA, 356 patients were 
included with a median treatment duration of 7.9 (IQR 3.2-14.4) 
months. The majority of the patients (n = 258 (73%)) discontinued 
treatment within two years after start of CsA, mostly because of 
well-controlled disease (n = 79(22%)) followed by side effects (n = 72 
(20%)).8 The MTX cohort included a total of 89 patients with a me-
dian treatment duration of 7.3 (IQR 3.0-11.4) months. Half of the 
patients (n = 45 (51%)) discontinued treatment after two years of fol-
low-up, 22 patients (25%) due to side effects, and 13 patients (15%) 
due to ineffectiveness.7

The overall drug survival rates for dupilumab were 91% and 
88% after 1 and 2 years, respectively. In CsA-treated patients, drug 
survival rates were 37% and 20%. This was comparable to the drug 
survival of MTX, which was 41% and 33%, after, respectively, 1 and 
2  years. Drug survival of dupilumab was significantly longer com-
pared to MTX and CsA (P < .0001) (Figure 1A). Approximately, half of 
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the patients discontinued CsA and MTX because of treatment failure 
(ineffectiveness and/or side effects); limited dupilumab patients dis-
continued treatment due to treatment failure (Figure 1B). Due to the 
low number of patients discontinuing dupilumab treatment, a predic-
tion analysis of drug survival was not possible in the present study.

A drug survival rate of 89% after 800 days (26.3 months) of treat-
ment with dupilumab in a daily practice cohort (n = 112) of AD pa-
tients treated at a tertiary care center in the United States (US) was 

reported by Khosravi et al Reasons for discontinuation were AD flare 
(5/112 (5%)), conjunctivitis (3/112 (3%)), and adequate control with 
phototherapy (1/112 (1%)).6 Overall drug survival rates were com-
parable with the results of our study, although we found a slightly 
lower rate of discontinuation due to ineffectiveness (2% vs 5%).

Drug survival is influenced by the availability of alternative treat-
ment options and changes in the population treated over time. None 
of patients were previously treated with dupilumab. Patients in-
cluded in the MTX and CsA cohort were treated before initiation of 
clinical trials and marketing authorization of dupilumab, and there-
fore, the availability of dupilumab did not influence the drug survival 
in these cohorts. Longer drug survival of dupilumab (compared to 
MTX and CsA) can be explained by a persistent clinical response and 
lack of discontinuation due to controlled disease, but also due to the 
lack of availability of alternative treatment options.

In conclusion, this study shows that dupilumab has a longer drug 
survival compared to CsA and MTX. Only a limited number of dup-
ilumab patients discontinued treatment due to side effects and/or 
ineffectiveness. Future daily practice data will provide further im-
portant information on the impact of the introduction of new bio-
logic agents and small molecules for the treatment of AD on drug 
survival of dupilumab.
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Dupilumab 
(n = 402)

Cyclosporine A 
(n = 356)

Methotrexate 
(n = 89)

Female, n (%) 157 (39.1) 167 (46.9) 36 (40.4)

Age (y), mean (±SD) 43.3 (15.8) 37.6 (14.2) 50.1 (17.3)

History of prior treatment with oral 
immunosuppressive drugs, n (%)

400 (99.5) 69 (19.4) 62 (69.7)

Treatment duration (mo), 
a median (IQR)

15.1 (8.2-20.3) 7.9 (3.2-14.4) 7.3 (3.0-11.4)

Status of use, cn (%)

Active 358 (89.1) 80 (22.5) 37 (41.6)

Discontinued 37 (9.2) 258 (72.4) 45 (50.5)

Lost to follow-up 7 (1.7) 18 (5.1) 7 (7.9)

aData lock two years after start treatment; dupilumab 15-12-2019; cyclosporine A 01-01-2014; 
methotrexate 01-02-2015. 

TA B L E  1   Patient and treatment 
characteristics for treatment with 
dupilumab, cyclosporine A, and 
methotrexate

F I G U R E  1   A, Overall drug survival for dupilumab, cyclosporine 
A, and methotrexate. B, Drug survival related to discontinuation 
due to treatment failure for dupilumab, cyclosporine A, and 
methotrexate
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SUPPORTING INFORMATION
Additional supporting information may be found online in the 
Supporting Information section.
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Supplementary table 1.Reason for discontinuation of dupilumab, cyclosporine A, and
methotrexate

Dupilumab
(n=402)

Cyclosporine A
(n=356)

Methotrexate
(n=89)

Reasons for discontinuation, n (%)
Well-controlled disease - 79(22.2) 4(4.5)
Ineffectiveness 7 (1.7) 55(15.4) 13(14.6)
Side effects 17 (4.2) 72(20.2) 22(24.7)
Both ineffectiveness and side effects 2(0.5) 19(5.3) -
Other 11(2.7) 33(9.3) 5(6.7)
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