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ARTICLE

Laboratory safety of dupilumab for up to 3 years in adults with moderate-to-
severe atopic dermatitis: results from an open-label extension study

Lisa A. Becka , Diamant Thaçib , Mette Deleuranc , Marjolein de Bruin-Wellerd, Zhen Chene, Faisal A.
Khokhare, Meng Zhangf, Zafer E. Ozturkg and Brad Shumele

aDepartment of Dermatology, University of Rochester Medical Center, Rochester, NY, USA; bInstitute and Comprehensive Center for
Inflammation Medicine, University of L€ubeck, L€ubeck, Germany; cDepartment of Dermatology, Aarhus University Hospital, Aarhus, Denmark;
dNational Expertise Center of Atopic Dermatitis, Department of Dermatology and Allergology, University Medical Center, Utrecht,
Netherlands; eRegeneron Pharmaceuticals, Inc, Tarrytown, NY, USA; fSanofi, Bridgewater, NJ, USA; gSanofi Genzyme, Cambridge, MA, USA

ABSTRACT
Background: Most systemic agents used for moderate-to-severe atopic dermatitis (AD) may lead to
adverse events requiring routine laboratory monitoring, increasing patient burden and possibly
decreasing treatment adherence.
Objective: To evaluate clinical laboratory findings in adults with moderate-to-severe AD treated with
dupilumab up to 3 years.
Methods: LIBERTY AD OLE (NCT01949311) was a phase 3, multicenter, open-label extension study in
adults with moderate-to-severe AD receiving dupilumab 300mg weekly.
Results: 2,677 patients were treated up to 3 years. No clinically meaningful changes in mean hematol-
ogy/serum chemistry parameters from baseline were observed. Few laboratory abnormalities were
reported as treatment-emergent adverse events. Serious events included one event each of thrombo-
cytopenia, hematuria, and hemolytic anemia, all unrelated to treatment. Abnormalities leading to
treatment withdrawal included thrombocytopenia (one patient), increased hepatic enzymes (two
patients), and blood creatine phosphokinase increased (one patient). No patients had Grade 3 anemia
or Grade 3/4 thrombocytopenia; one patient had Grade 3 neutropenia (Week 100); two patients had
Grade 3 eosinophilia (baseline visit); no eosinophil abnormalities were associated with clinically symp-
tomatic events/permanent treatment discontinuation.
Conclusion: Dupilumab treatment of adults with moderate-to-severe AD up to 3 years showed no
clinically meaningful changes in mean laboratory parameters, supporting continuous long-term use
without laboratory monitoring.
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Introduction

Patients with moderate-to-severe atopic dermatitis (AD) often
require treatment with systemic immunosuppressants (1), most
of which are used off label with poorly characterized long-term
efficacy and safety (1–5). Furthermore, most systemic treatments
available for moderate-to-severe AD, including methotrexate,
cyclosporine A, mycophenolate, and azathioprine (5), require
routine laboratory monitoring. Such monitoring increases
patient burden and may decrease treatment adherence.

Dupilumab, a fully human VelocImmuneVR -derived (6,7) monoclo-
nal antibody, blocks the shared receptor subunit for interleukin (IL)-4
and IL-13, thus inhibiting signaling of these key and central inflamma-
tory cytokines in AD pathophysiology. Dupilumab is approved for
patients with type 2 inflammatory diseases, including AD, asthma,
and chronic rhinosinusitis with nasal polyps (8,9). In multiple phase 3
trials, dupilumab significantly improved clinical signs, symptoms, and
quality of life, and it had an acceptable safety profile in adults and
adolescents with moderate-to-severe AD (10–13). Dupilumab also

provided acceptable safety and sustained efficacy up to 3years in
adults with moderate-to-severe AD enrolled in an open-label exten-
sion study (14). Adults with moderate-to-severe AD treated with dupi-
lumab for up to 52weeks had no clinically meaningful changes in
mean laboratory parameters attributable to dupilumab, thereby sup-
porting its use without laboratory monitoring (15). Similar findings
were reported in adolescents and children aged 6–11years old
treated with dupilumab for up to 16weeks (16,17).

Here we further characterize the safety of dupilumab by eval-
uating clinical laboratory findings from up to 3 years in adults
with moderate-to-severe AD enrolled in LIBERTY AD OLE, an
open-label extension (OLE) study.

Materials and methods

Study design

LIBERTY AD OLE is an ongoing phase 3, multicenter, OLE clinical
trial (NCT01949311) in adults with moderate-to-severe AD. The
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detailed study design and the safety and efficacy of dupilumab
up to 3 years have been previously reported (14). Patients were
eligible for inclusion if they had previously participated (includ-
ing in the placebo groups) in phase 1–3 dupilumab studies in
moderate-to-severe AD and if they adequately completed the
required assessments of the parent studies. Patients were
excluded if they had an adverse event (AE) deemed related to
dupilumab in the parent study that led to treatment discontinu-
ation or if they had a serious AE deemed related to dupilumab
in the parent study. Treatment consisted of subcutaneous
dupilumab 300mg weekly. The approved dose for treatment of
AD in adults is 300mg every other week. However, the 300mg
weekly dose was chosen for this study to increase the likelihood
of identifying safety signals and to generate safety data that
could adequately support both dose regimens. Rescue medica-
tions included systemic corticosteroids and nonsteroidal systemic
immunosuppressive medications (including phototherapy);
patients were allowed to receive other concomitant treatments
for AD, including topical corticosteroids and topical calcineurin
inhibitors (14).

The study was conducted following ethical principles derived
from the Declaration of Helsinki, the International Conference
on Harmonization guideline, Good Clinical Practice, and local
applicable regulatory requirements. Written informed consent
was obtained from all patients prior to commencement of any
study procedure.

Outcomes

Blood and urine samples were collected for laboratory monitor-
ing and reported at baseline and weeks 4, 12, 24, 48, 100, and
148. Hematology, serum chemistry, and urinalysis were analyzed
by a central laboratory (Covance). Laboratory outcomes of inter-
est included hematocrit (%), hemoglobin (g/L), mean corpuscu-
lar hemoglobin (pg), mean corpuscular hemoglobin
concentration (g/dL), mean corpuscular volume (fl), erythrocytes
(�1012/L), platelets (�109/L), basophils (�109/L), leukocytes
(�109/L), lymphocytes (�109/L), eosinophils (�109/L), neutro-
phils (�109/L), alanine aminotransferase (ALT; U/L), aspartate
aminotransferase (AST; U/L), total bilirubin (lmol/L), creatine
phosphokinase (CPK; U/L), lactate dehydrogenase (LDH; U/L),
cholesterol (mmol/L), triglycerides (mmol/L), and glucose
(mmol/L).

The number and proportion of patients reporting treatment-
emergent AEs (TEAEs) were encoded using Medical Dictionary
for Regulatory Activities system Preferred Terms.

Investigators were instructed to report laboratory outcomes as
TEAEs if the test result was associated with accompanying symp-
toms; and/or the test result required additional diagnostic testing
or medical/surgical intervention; and/or the test result led to a
change in dosing (outside of protocol-stipulated dose adjust-
ments); discontinuation from the study; significant additional con-
comitant drug treatment; or other therapy. A patient was
permanently withdrawn from the study in case of severe labora-
tory abnormalities deemed related to dupilumab, including neu-
trophil count �0.5� 103/lL; platelet count �0.5� 103/lL;
confirmed (by 2 separate tests at least 2weeks apart) ALT and/or
AST values >3� upper limit of normal (ULN) and total bilirubin
>2� ULN, excluding confirmed Gilbert’s syndrome; and con-
firmed AST and/or ALT values >5� ULN (for >2weeks). In case
of severe laboratory abnormalities where a causal relationship to
dupilumab could be reasonably excluded (i.e. an alternative cause

is evident), the drug could be temporarily interrupted (�1 dose).
The study drug could be resumed when the laboratory parame-
ters normalize sufficiently. Laboratory abnormalities that could
lead to temporary interruptions included neutrophil count
�1.0� 103/lL but >0.5� 103/lL; platelet count �100� 103/lL
but >50� 103/lL; and CPK >10� ULN, unless the increase could
be clearly attributed to physical exertion and considered clinically
inconsequential.

Analysis

All analyses were carried out in the safety analysis set, which
included all patients who received �1 dose of the study drug.
All analyses are descriptive. The counts and proportions of
patients with laboratory values classified as AEs are provided.
Some parameters are shown as change from baseline by visit or
absolute counts by visit (weeks 4, 12, 24, 48, 100, and 148); only
the values available at that particular time point were used in
calculations, with no imputation for missing values. Data of
patients with Grades 1, 2, 3, or 4 changes in platelets, eosino-
phils, and neutrophils are provided as counts with proportions,
with grades defined as per Common Terminology Criteria for
Adverse Events version 5.0 (18) as follows: Grade 1 is defined as
mild, Grade 2 as moderate, Grade 3 as severe or medically sig-
nificant but not immediately life-threatening, and Grade 4 as
potentially life threatening. For eosinophilia, grades were
defined as per the Nordic MPN Study group recommendation
as: Grade 1, mild (�0.5 to �1.5� 109/L), Grade 2, moderate
(>1.5 to �5.0� 109/L) and Grade 3, severe (>5.0� 109/L) (19).
Statistical Analysis Software version 9.4 (SAS Institute, Inc., Cary,
NC, USA) was used for all analyses.

Results

Patients

A total of 2,677 patients were included in the OLE and received
study treatment. At the time of database lock, 82.4% of the
patients (2,207/2,677) had completed up to week 52, 1,028
(38.4%) up to week 100, and 347 (13.0%) up to week 148 (14).
Of the 1,325 (49.5%) patients who withdrew from the study,
most (807 [30.1%]) did so due to study termination by the spon-
sor upon regulatory approval/commercial availability of the
drug. Baseline demographics, disease characteristics, efficacy,
and overall safety for this patient population have been
reported previously (14).

Red blood cells and platelets

No clinically meaningful changes were observed in mean values
from baseline in hematocrit, hemoglobin, mean corpuscular
hemoglobin, mean corpuscular hemoglobin concentration,
mean corpuscular volume, or erythrocytes over time in the
safety analysis set (not shown). Twenty-eight (1.0%) patients
reported 29 events of anemia (including the Preferred Terms of
anemia, blood iron decreased, iron deficiency, iron deficiency
anemia, microcytic anemia, and hemolytic anemia; Table 1). The
single event of hemolytic anemia was classified as serious (not
related), but no other anemia event was serious or severe. Of
these events, 18 were recovered/resolved or recovering/resolv-
ing at the time of the analysis, and none resulted in treatment
discontinuation. Grade 2 (moderate) anemia was reported in 10
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Table 1. Laboratory abnormalities reported as TEAEs.a

TEAE by Primary System Organ Class and Preferred Term, n (%) Safety analysis set (n¼ 2,677)

Investigations (System Organ Class)
Blood creatine phosphokinase increased 89 (3.3)
Alanine aminotransferase increased 30 (1.1)
Aspartate aminotransferase increased 20 (0.7)
Blood triglycerides increased 17 (0.6)
Blood lactate dehydrogenase increased 12 (0.4)
Blood cholesterol increased 11 (0.4)
Blood glucose increased 9 (0.3)
Neutrophil count decreased 9 (0.3)
Transaminases increased 9 (0.3)
Eosinophil count increased 9 (0.3)
Hepatic enzyme increased 8 (0.3)
White blood cell count decreased 7 (0.3)
Liver function test abnormal 6 (0.2)
Blood uric acid increased 5 (0.2)
White blood cell count increased 5 (0.2)
Blood bilirubin increased 4 (0.1)
Blood urine present 4 (0.1)
Lymphocyte count decreased 4 (0.1)
Low density lipoprotein increased 3 (0.1)
Blood creatinine increased 2 (<0.1)
Lymphocyte count increased 2 (<0.1)
Platelet count decreased 2 (<0.1)
Blood alkaline phosphatase increased 2 (<0.1)
Bilirubin urine 1 (<0.1)
Blood calcium increased 1 (<0.1)
Blood iron decreased 1 (<0.1)
Blood potassium increased 1 (<0.1)
Blood sodium decreased 1 (<0.1)
Glucose urine present 1 (<0.1)
High density lipoprotein decreased 1 (<0.1)
Neutrophil count increased 1 (<0.1)
Platelet count increased 1 (<0.1)
Protein urine 1 (<0.1)
Protein urine present 1 (<0.1)
Red blood cells urine 1 (<0.1)
Red blood cells urine positive 1 (<0.1)
White blood cells urine 1 (<0.1)
White blood cells urine positive 1 (<0.1)

Metabolism and nutrition disorders (System Organ Class)
Hypertriglyceridemia 13 (0.5)
Hypercholesterolemia 11 (0.4)
Hyperglycemia 10 (0.4)
Hyperlipidemia 6 (0.2)
Hypokalemia 6 (0.2)
Hyperuricemia 5 (0.2)
Iron deficiency 3 (0.1)
Dyslipidemia 2 (<0.1)
Hypercalcemia 1 (<0.1)
Hypercreatininemia 1 (<0.1)
Hypoglycemia 1 (<0.1)

Blood and lymphatic system disorders (System Organ Class)
Neutropenia 23 (0.9)
Eosinophilia 20 (0.7)
Anemia 17 (0.6)
Leukopenia 15 (0.6)
Leukocytosis 8 (0.3)
Lymphopenia 6 (0.2)
Thrombocytopenia 6 (0.2)
Iron deficiency anemia 5 (0.2)
Lymphocytosis 3 (0.1)
Microcytic anemia 1 (<0.1)
Neutrophilia 1 (<0.1)
Hemolytic anemia 1 (<0.1)

Renal and urinary disorders (System Organ Class)
Hematuria 11 (0.4)
Proteinuria 6 (0.2)
Leukocyturia 4 (0.1)
Glycosuria 1 (<0.1)

Hepatobiliary disorders (System Organ Class)
Hyperbilirubinemia 1 (<0.1)

aSelected by manual adjudication.
n: number of patients; TEAE: treatment-emergent adverse event.
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(0.4%) patients at the baseline of the study and in 8 (0.3%), 1
(0.1%), and 1 (0.3%) patients at weeks 48, 100, and 148, respect-
ively (Table 2).

Mean platelet levels decreased over time but remained
within the normal range for the duration of this analysis
(Figure 1(A)). No patients had Grade 2 (moderate) or 3 (severe)
decreases in platelets during the study (Table 3).
Thrombocytopenia/platelet count decreased was reported as an
AE in 8 (0.3%) patients. One serious event in a woman aged
61 years with a prior medical history of thrombocytopenia
resulted in permanent withdrawal of drug at study week 12; the
event was considered not related to dupilumab. The study drug
was temporarily interrupted in 5 (0.2%) patients with AEs of
thrombocytopenia/platelet count decreased. None of these
events were considered related to study drug by the investiga-
tor, and 4 events were recovered/resolved. One event occurred
in a patient with a history of alcohol abuse for whom study
drug was subsequently permanently withdrawn.

White blood cells

No clinically meaningful changes in mean values from baseline
were observed in basophil or leukocyte counts. Furthermore, no
meaningful mean changes were seen in lymphocytes (Figure
1(B)), mean change in eosinophils (Figure 1(C)), absolute eosino-
phils (Figure 1(D)), or mean change in neutrophil counts (Figure
1(E)); however, a trend was observed for increased eosinophil
counts at early time points (weeks 4 and 12) followed by
decreases at subsequent time points (Figure 1(C,D)).

A total of 29 events of eosinophilia/eosinophil counts
increased were reported as AEs in 29 (1.1%) patients (Table 1).
None of these events were serious, and 19 were resolved or
resolving at the time of the analysis. Eosinophilia/eosinophil
count increased led to temporary drug interruption in 5
patients. Grade 3 (severe) eosinophilia was reported in 2 (0.1%)
patients at the baseline of the study, but in 0 patients at subse-
quent analyzed time points (Table 4). Grade 2 eosinophilia at
the last reported assessment (either at the time of data cutoff
or end of treatment) was observed in 4 patients, all of whom
had�Grade 1 eosinophilia (eosinophil values >0.5� 109/L) at
the parent study baseline. The highest reported value at last
assessment/end of treatment was 2.46� 109/L. No eosinophil
abnormalities were associated with clinically symptomatic
events or permanent discontinuation of treatment.

A total of 39 AEs of neutrophil count decreased/neutropenia
occurred in 32 (1.2%) patients (Table 1). All events were mild or

moderate, and all but 4 were recovered/resolved or recovering/
resolving by the time of the analysis; 15 of these events were
considered to be related to the study drug by the investigator.
These events led to temporary treatment interruption in 3 cases.
At week 100, there was one report of Grade 3 (severe) neutro-
penia (0.93� 109/L) that was considered unrelated to treatment
and did not lead to treatment withdrawal (Table 5).

There were 26 events of leukopenia/white blood cell count
decreased reported as an AE in 22 (0.8%) patients (Table 1),
with none of the events reported as severe or serious. None of
these events led to permanent treatment discontinuation; 2
events led to temporary drug interruption. Nine events were
considered as related to treatment in 7 (0.3%) patients, and 21
events were recovered/resolved or recovering/resolving.

Serum chemistry

No clinically meaningful changes in mean values were observed
from baseline in serum AST (Figure 2(A)) or ALT (Figure 2(B)).
Eighty AEs related to hepatic enzymes (ALT increased, AST
increased, hepatic enzyme increased, transaminases increased,
liver function test abnormal) were reported in 54 (2.0%)
patients. None of the events were serious; 6 (0.2%) patients had
temporary dose interruptions and 2 (0.1%) patients had a per-
manent drug withdrawal due to these AEs, including one in a
patient with a known history of elevated transaminase levels
and another in a patient with ALT/AST elevations <2 � ULN. A
total of 60 events were recovered or recovering and 1 mild
event recovered with sequalae by the time of the analysis.

Except for LDH (Figure 2(C)), no clinically meaningful changes
in mean values were observed from baseline in serum chemistry
parameters of interest, including total bilirubin, CPK, cholesterol,
triglycerides, and glucose levels. An increase in blood LDH was
reported as an AE in 12 (0.4%) patients. None of these events
were serious or severe or led to permanent drug withdrawal,
and all recovered/resolved or were recovering/resolving at the
time of analysis.

A total of 101 events of increase in blood CPK was reported
as an AE in 89 (3.3%) patients, including 8 patients with 2 separ-
ate events each, 2 patients with 3 events, and 79 patients with
1 event. None of these events were serious. Two events led to
permanent study drug withdrawal: one in a patient with an AE
of ‘myopathy of both thighs’ that was moderate in intensity,
with a CPK increase to >10 � ULN after 48weeks of treatment
that returned to normal after withdrawal of study intervention.
A second patient with an AE of ‘generalized muscle pain’ that

Table 2. Proportion of patients with anemia by grade, n/N1 (%).

Time point Grade Safety analysis set (n¼ 2,677)

Baseline Grade 1 (Mild): Hgb 10.0 g/dL – LLN 102/2,639 (3.9)
Grade 2 (Moderate): Hgb 8.0 to<10.0 g/dL 10/2,639 (0.4)
Grade 3 (Severe): Hgb<8.0 g/dL 0/2,639

Week 48 Grade 1 (Mild): Hgb 10.0 g/dL – LLN 82/2,305 (3.6)
Grade 2 (Moderate): Hgb 8.0 to<10.0 g/dL 8/2,305 (0.3)
Grade 3 (Severe): Hgb<8.0 g/dL 0/2,305

Week 100 Grade 1 (Mild): Hgb 10.0 g/dL – LLN 23/1,023 (2.2)
Grade 2 (Moderate): Hgb 8.0 to<10.0 g/dL 1/1,023 (0.1)
Grade 3 (Severe): Hgb<8.0 g/dL 0/1,023

Week 148 Grade 1 (Mild): Hgb 10.0 g/dL – LLN 5/322 (1.6)
Grade 2 (Moderate): Hgb 8.0 to<10.0 g/dL 1/322 (0.3)
Grade 3 (Severe): Hgb<8.0 g/dL 0/322

Hgb: hemoglobin; LLN: lower limit of normal; N1: number of patients with assessment at that time point.
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Figure 1. (A) Mean change from baseline over time in platelets. (B) Mean change from baseline over time in lymphocytes. (C) Mean change from baseline over
time in eosinophils. (D) Absolute eosinophil count over time. (E) Mean change from baseline over time in neutrophils. Upper and lower error bars in the figures
show minimum and maximum values, respectively. SD: standard deviation. Footnote for D: Interrupted line shows the upper limit of normal; X show means;
upper and lower edges of the boxes show first and third quartile, respectively; upper and lower error bars show minimum and maximum, respectively. SD: stand-
ard deviation.
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was moderate in intensity and considered to be related to study
intervention had a mild CPK elevation at baseline of the current
study, peaking at 305U/L at study week 24 and declining to
244U/L at study week 48. The study drug was temporarily inter-
rupted in 13 (0.5%) patients with an AE of blood CPK increased,
all of which were mild or moderate in severity. Recovery/reso-
lution of these AEs was seen in 79 patients.

Cholesterol- and lipid-related AEs were reported among the fol-
lowing Preferred Terms: blood triglycerides increased, blood choles-
terol increased, low density lipoprotein increased, high density
lipoprotein decreased, hypertriglyceridemia, hypercholesterolemia,
hyperlipidemia, and dyslipidemia. There were 68 of these events

reported among 58 (2.2%) patients in total; none were serious.
Temporary dose interruption occurred in 1 patient, and there were
no permanent dose withdrawals; 39 events were resolved or were
resolving at the time of this analysis.

Blood glucose-related AEs (including blood glucose
increased, hyperglycemia, and hypoglycemia) were reported in
19 (0.7%) patients (totaling 21 events). None of these events
were serious or severe, and none led to dose interruptions or
permanent discontinuations; 13 were resolved or were resolving
by the time of the analysis.

Laboratory AEs associated with renal function were reported
in 3 (0.1%) patients (a total of 5 events). None of the events

Table 3. Proportion of patients with thrombocytopenia by grade, n/N1 (%).

Time point Grade Safety analysis set (n¼ 2,677)

Baseline Grade 1 (Mild): 75� 109/L – LLN 19/2,625 (0.7)
Grade 2 (Moderate): 50� 109/L to<75� 109/L 0/2,625
Grade 3 (Severe): 25� 109/L to<50� 109/L 0/2,625
Grade 4 (Potentially Life Threatening): <25� 109/L 0/2,625

Week 48 Grade 1 (Mild): 75� 109/L – LLN 21/2,296 (0.9)
Grade 2 (Moderate): 50� 109/L to<75� 109/L 0/2,296
Grade 3 (Severe): 25� 109/L to<50� 109/L 0/2,296
Grade 4 (Potentially Life Threatening): <25� 109/L 0/2,296

Week 100 Grade 1 (Mild): 75� 109/L – LLN 4/1,021 (0.4)
Grade 2 (Moderate): 50� 109/L to<75� 109/L 0/1,021
Grade 3 (Severe): 25� 109/L to<50� 109/L 0/1,021
Grade 4 (Potentially Life Threatening): <25� 109/L 0/1,021

Week 148 Grade 1 (Mild): 75� 109/L – LLN 2/322 (0.6)
Grade 2 (Moderate): 50� 109/L to<75� 109/L 0/322
Grade 3 (Severe): 25� 109/L to<50� 109/L 0/322
Grade 4 (Potentially Life Threatening): <25� 109/L 0/322

LLN: lower limit of normal; N1: number of patients with assessment at that time point.

Table 4. Proportion of patients with eosinophilia by grade, n/N1 (%).

Time point Grade Safety analysis set (n¼ 2,677)

Baseline Grade 1 (Mild): 0.5� 109/L � 1.5� 109/L 704/2,638 (26.7)
Grade 2 (Moderate): 1.5� 109/L � 5.0� 109/L 66/2,638 (2.5)
Grade 3 (Severe): >5.0� 109/L 2/2,638 (0.1)

Week 48 Grade 1 (Mild): 0.5� 109/L � 1.5� 109/L 441/2,301 (19.2)
Grade 2 (Moderate): 1.5� 109/L � 5.0� 109/L 25/2,301 (1.1)
Grade 3 (Severe): >5.0� 109/L 0/2,301

Week 100 Grade 1 (Mild): 0.5� 109/L � 1.5� 109/L 143/1,022 (14.0)
Grade 2 (Moderate): 1.5� 109/L � 5.0� 109/L 11/1,022 (1.1)
Grade 3 (Severe): >5.0� 109/L 0/1,022

Week 148 Grade 1 (Mild): 0.5� 109/L � 1.5� 109/L 29/322 (9.0)
Grade 2 (Moderate): 1.5� 109 � 5.0� 109/L 3/322 (0.9)
Grade 3 (Severe): >5.0� 109/L 0/322

N1: number of patients with assessment at that time point.

Table 5. Proportion of patients with neutropenia by grade, n/N1 (%).

Time point Grade Safety analysis set (n¼ 2,677)

Baseline Grade 1 (Mild): 1.5� 109/L – LLN 58/2,638 (2.2)
Grade 2 (Moderate): 1.0� 109/L to<1.5� 109/L 6/2,638 (0.2)
Grade 3 (Severe): 0.5� 109/L to<1.0� 109/L 0/2,638
Grade 4 (Potentially Life Threatening): <0.5� 109/L 0/2,638

Week 48 Grade 1 (Mild): 1.5� 109/L – LLN 66/2,301 (2.9)
Grade 2 (Moderate): 1.0� 109/L to<1.5� 109/L 15/2,301 (0.7)
Grade 3 (Severe): 0.5� 109/L to<1.0� 109/L 0/2,301
Grade 4 (Potentially Life Threatening): <0.5� 109/L 0/2,301

Week 100 Grade 1 (Mild): 1.5� 109/L – LLN 24/1,022 (2.3)
Grade 2 (Moderate): 1.0� 109/L to<1.5� 109/L 4/1,022 (0.4)
Grade 3 (Severe): 0.5� 109/L to<1.0� 109/L 1/1,022 (0.1)
Grade 4 (Potentially Life Threatening): <0.5� 109/L 0/1,022

Week 148 Grade 1 (Mild): 1.5� 109/L – LLN 3/322 (0.9)
Grade 2 (Moderate): 1.0� 109/L to<1.5� 109/L 2/322 (0.6)
Grade 3 (Severe): 0.5� 109/L to<1.0� 109/L 0/322
Grade 4 (Potentially Life Threatening): <0.5� 109/L 0/322

LLN: lower limit of normal; N1: number of patients with assessment at that time point.
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were serious, severe, or considered to be related to the investi-
gational drug, and none led to treatment discontinuation or
withdrawal. All events resolved.

Urinalysis

There were no trends in changes in mean values for urinalysis
parameters during the course of the OLE. Hematuria was
reported as an AE in 11 (0.4%) patients. All 11 of these events
were mild or moderate; one event was serious in a patient with
a prior medical history of hematuria. None of the events were
considered related to treatment by the investigator; none led to
treatment discontinuation; and all but one event resolved/
were resolving.

Discussion

In this long-term OLE study in adults with moderate-to-severe
AD treated with dupilumab for up to 3 years, no clinically mean-
ingful changes were observed in mean laboratory parameters.
Mean values over time were either similar to baseline values or
had small deviations from baseline. Few laboratory abnormal-
ities were reported as TEAEs, of which only a small number was
serious or led to treatment withdrawal. None of the reports of
neutropenia and eosinophilia were serious, and only 1 event of
thrombocytopenia was serious. One patient with thrombocyto-
penia, 2 patients with increased hepatic enzymes, and 1 patient
with blood CPK increased withdrew from treatment. Only 1
patient had�Grade 3 neutropenia, and no�Grade 3 anemia,
thrombocytopenia, or eosinophilia were reported during the
study. Furthermore, no eosinophil abnormalities were associated

with clinical symptoms. The mean overall eosinophil count was
within the normal range at each visit. Mean eosinophil levels
tended to decrease over time with dupilumab treatment, a
result also previously observed in adults and adolescents with
moderate-to-severe AD (15,16). In the pivotal phase 3 SOLO
studies (15), a modest increase in eosinophil levels was noted in
the first 4–8weeks of treatment that diminished by week 16.
This initial increase followed by a decrease at later time points
was also seen in these analyses from OLE safety data.

LDH, a marker of tissue damage, is strongly correlated to dis-
ease severity in AD (20–23). In previous reports of dupilumab
treatment in adults and adolescents with moderate-to-severe
AD (15,16), baseline LDH levels were elevated but tended to
normalize following treatment with dupilumab. A tendency for
LDH levels to decrease over time with dupilumab treatment was
also observed in the current analysis.

The laboratory safety of dupilumab reported in the present
study adds further supportive evidence to the overall long-term
safety profile of dupilumab. Overall, these laboratory findings in
adults who received up to 3 years treatment with dupilumab are
consistent with those reported in adults up to 1 year (15) and in
adolescents up to 16weeks (16). The lack of significant treat-
ment-related laboratory toxicities differentiates dupilumab from
other existing long-term systemic treatments for moderate-to-
severe AD, including commonly used off-label systemic steroid-
sparing agents, which require close laboratory surveillance to
ensure safe use (5). Moreover, emerging immunosuppressants in
clinical development, such as Janus kinase inhibitors (24–26),
may similarly mandate regular laboratory monitoring for drug-
induced metabolic derangements and clinically significant
myelosuppression.

Figure 2. (A) Mean change from baseline over time in AST. (B) Mean change from baseline over time in ALT. (C) Mean change from baseline over time in LDH.
ALT: alanine aminotransferase; AST: aspartate aminotransferase; LDH: lactate dehydrogenase; SD: standard deviation.
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Strengths of this analysis include the large study size and
long-term study duration. Limitations include the open-label
study design with no control arm, as well as fewer patients
available at later time points because the study is ongoing, and
the required withdrawal of patients upon regulatory approval of
dupilumab in the country in which the patient enrolled (14).
Another limitation is that laboratory analyses were only included
at fixed time points, not at time points when AEs occurred.
Furthermore, patients enrolled in OLE originated from controlled
trials which excluded patients with significant comorbidities
such as active HIV, hepatitis B, and hepatitis C infections.

Conclusions

In this OLE study of adults with moderate-to-severe AD who
had previously participated in randomized, controlled trials,
dupilumab treatment for up to 3 years resulted in no clinically
meaningful changes in mean laboratory parameters, supporting
its continuous long-term use without routine labora-
tory monitoring.
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