
R E V I E W

Drugs for the Treatment of Chronic Hand Eczema: 
Successes and Key Challenges

This article was published in the following Dove Press journal: 
Therapeutics and Clinical Risk Management

Celina Dubin1 

Ester Del Duca1,2 

Emma Guttman-Yassky 1,3

1Department of Dermatology, 
Laboratory of Inflammatory Skin 
Diseases, Icahn School of Medicine at 
Mount Sinai, New York, NY, USA; 
2Department of Dermatology, University 
of Magna Graecia, Catanzaro, Italy; 
3Laboratory for Investigative 
Dermatology, The Rockefeller University, 
New York, NY, USA 

Abstract: Chronic hand eczema (CHE) is a common and burdensome inflammatory skin 
condition seen in up to 10% of the population, more often in high-risk occupational workers. 
Topical therapeutics comprise the standard of care, but up to 65% of cases do not resolve 
after treatment, and moderate-to-severe cases are often resistant to topical therapeutics and 
require systemic options instead. To date, there are no systemic therapeutics approved to treat 
CHE in the United States, but several drugs are under investigation as potential treatments 
for CHE. The primary focus of this review is on the novel therapeutics, topical and systemic, 
that are under investigation in recently completed or currently ongoing trials. This review 
also briefly outlines the existing treatments utilized for CHE, often with limited success or 
extensive adverse effects. CHE represents a major challenge for physicians and patients 
alike, and efforts to improve the minimally invasive diagnostic tools and treatment paradigms 
are ongoing. In the near future, CHE patients may benefit from new topical and systemic 
therapeutics that specifically target abnormally expressed immune markers. 
Keywords: AFX5931, chronic hand eczema, delgocitinib, dupilumab, gusacitinib, 
roflumilast

Introduction
Chronic Hand Eczema Prevalence and Clinical Presentation
Chronic hand eczema (CHE) is an inflammatory skin condition with a 10% pre
valence in the general population.1–4 CHE is most common in people who work in 
high risk occupations with consistent water exposure to the hands, including health 
care workers, hair dressers, cooks, cleaners, and others working in manufacturing 
involving direct hand work.1,5 There is an enormous psychosocial burden of disease 
and the functional impairment from HE has been identified as a major cause of 
morbidity and employment-related financial hardships.2,6–8 Recent studies reported 
that up to 82% of CHE patients had to change their work situation, 48% had taken 
sick leave for several days at a time, and at least 15% were on unemployment or 
disability pension.2,6–8 Further, CHE has an overwhelming impact on quality of life 
due to repercussions from the pain and itch symptoms for work and social activ
ities, as well as the psychological stress due to visibility of the hands.2,9 CHE is 
diagnosed in individuals with hand eczema of more than 6 months duration. 
Clinically, hand eczema is characterized by cutaneous fissures and vesicles in the 
setting of erythema, often associated with scaling and hyperkeratosis, and symp
toms of itch and pain. The morphology can be confused with other skin conditions 
such as psoriasis, mycosis, and atopic dermatitis, among others.4,9
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CHE Etiologies and Pathogenesis
CHE is a heterogenous condition, with a wide range of 
etiologies and clinical manifestations that are in large part 
due to a multifactorial pathogenesis. Most cases of hand 
eczema are caused by a combination of etiologies. There 
are three main etiologic classifications of hand eczema: 
irritant contact dermatitis (ICD), allergic contact dermatitis 
(ACD), and atopic hand eczema, which accounts for over 
50% of cases.4,9–12 ICD is due to prolonged exposure to 
skin irritants such as detergents, solvents, sweat, and fre
quent exposure to water, which compromises the skin 
barrier and causes a contact allergy.4,9,13,14 Atopic hand 
eczema is a delayed type IV hypersensitivity reaction to 
a chemical substance, typically nickel, chromate, rubber, 
or preservatives. This form of hand eczema can be diag
nosed with patch testing.4,9,15 Atopic hand eczema is the 
most common etiology of hand eczema, accounting for 
over 50% of cases.4,12,16,17 Further, atopic dermatitis 
(AD) is the most important risk factor for chronic hand 
eczema, and up to one half of patients with CHE have 
other atopic conditions including asthma, allergic rhinitis, 
elevated IgEs, and atopic dermatitis.9,18–20

The pathogenesis of CHE is dependent upon the pri
mary etiology of the eczema. Each etiology has a unique 
immune signature that should, ideally, be targeted for 
effective treatment of the condition. Irritant contact der
matitis has a Th1/Th17 immune profile that results from 
the activation of IL-1a, IL-1B, TNF-a, GM-CSF, and IL-8 
from keratinocytes upon exposure to an irritant.21–23 This 
immune activation causes damage to the keratinocytes, 
which promotes cellular infiltrate from inflammatory 
cells such as neutrophils and mast cells.21–23 ACD shows 
a variable immune signature, dependent upon the allergen 
at play. Metal-induced ACD typically presents with a Th1/ 
Th17 immune profile, with elevated markers of innate 
immunity and expression of IL-1B, IL-6, IFN-α1, 
CXCL1, CXCL2, CXCL9, CXCL10, and 
CXCL11.15,21,24 Fragrance and rubber-induced ACD typi
cally presents with a Th2/Th22 immune profile, inducing 
cytokines such as IL-5, IL-13, IL-22, IL-32, CCL5, 
CCL13, CCL17, CCL18, and CTLA4.15,21,24 Atopic hand 
eczema, like other atopic conditions, presents with a Th2/ 
Th22 immune profile, in conjunction with endogenous 
factors such as tight junction defects and an increase in 
transepidermal water loss (TEWL), thereby compromising 
the integrity of the epidermal barrier.1,25–28 Atopic hand 
eczema lesions are characterized by increased Th2 

activation and production of IL-4, IL-13, IL-31, CCL17, 
CCL18, and CCL22, and T-cell activation that produces 
IL-22. IL-4/IL-13 also induce increased IgE synthesis, 
which characterizes many CHE cases.21,22,29

CHE Treatment Paradigm
There is a large unmet need for effective therapeutics for 
long-term control of CHE, particularly moderate-to-severe 
cases, as there are currently no FDA-approved treatments 
for chronic hand eczema.30 Up to 65% of patients continue 
to experience recurrent episodes of HE after 5 years of 
treatment with topicals.1,6 Patients with mild to moderate 
CHE are often treated with hydration, emollients, or high 
potency topical steroids or calcineurin inhibitors, but these 
options are often unsatisfactory.1,2,4,31–33 New immune- 
targeted treatments are being investigated in clinical trials. 
Topical pan-Janus Kinase (JAK) inhibitor delgocitinib has 
shown promising data for treating mild-to-severe CHE in 
a completed Phase 2 trial – it was efficacious and well 
tolerated, showing clearance of CHE after 8 weeks of 
treatment compared to placebo.34,35 There are also 
ongoing studies with phosphodiesterase type 4 inhibitors 
(PDE4) and inhibitors of highly inflammatory chemokines 
CCL2 and CCL5 for the treatment of mild to moderate 
CHE.1,35–38 These are all important targets that have been 
found to be dysregulated across CHE etiologies.

Still, moderate-to-severe cases are often refractory to 
topical treatments. Thus far, alitretinoin is the only sys
temic therapy approved for the treatment of severe hand 
eczema, but it is approved only in Europe, Canada, Israel, 
and South Korea.39–41 While no systemic therapies have 
been approved in the United States, several are being 
investigated in clinical trials, including existing oral 
immunosuppressants such as cyclosporine and azathiopr
ine, which have shown some efficacy in treating moderate- 
to-severe CHE, but they are limited by the side effect 
profile.42–45 Other systemic options, including oral JAK/ 
spleen tyrosine kinase (SYK) inhibitors and injectable 
biologics, namely gusacitinib, a JAK/SYK inhibitor, and 
dupilumab, a monoclonal antibody towards IL-4Rα that is 
approved for the treatment of moderate-to-severe atopic 
dermatitis, are being investigated in clinical trials. A phase 
2 trial of gusacitinib in CHE has reported initial promising 
results, with dose-dependent improvements in hand 
eczema compared to placebo, and several case and obser
vational studies of Dupilumab have similarly shown sig
nificant improvements in moderate-to-severe CHE.46–49 

Dupilumab specifically targets Th2 cytokines and has 
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a highly favorable safety profile, and gusacitinib targets 
several cytokine axes that may be involved in CHE, mak
ing them potentially promising treatment options, but both 
are still in early stages of investigation.49–53

The heterogeneity of CHE and the lack of approved 
systemic treatments advocates for a more precise and 
efficacious approach to long term disease management. 
This review will focus on novel topical and systemic 
treatments in a current or recently completed clinical 
study investigation for chronic hand eczema, with 
a review of several of the most relevant existing drugs 
approved for other conditions that have also been investi
gated through clinical study for CHE (summarized in 
Table 1). To identify treatments to review in this article, 
we conducted a thorough search using the United States 
Clinical Trials database (clinicaltrials.gov) and searched 
for all trials using the key terms “chronic hand eczema,” 
“hand eczema,” and “hand dermatitis.” In addition to out
lining the successes in treating CHE, this review also 
highlights the key challenges still faced in CHE drug 
development and clinical management.

Existing Topical Therapeutics
Calcipotriol, a topical Vitamin D3 derivate that has been 
studied for the treatment of several skin diseases, has also 
been evaluated as a treatment for hand eczema.39,54,55 

Calcipotriol affects epidermal cells by prohibiting prolif
eration, angiogenesis, and cytokine production, and regu
lates hapten-induced immune responses by dendritic 
cells,1,39,54 but its widespread use is limited by common 
side effects such as skin scaling, dryness, and 
irritation.55,56 Case reports of several patients have 
shown improvements in hand eczema after treatment 
with topical calcipotriol,39,54 and a recent prospective, 
randomized trial found that 0.005% calcipotriol was as 
effective as topical steroids in improving clinical severity 
of hand eczema.55

Calcineurin inhibitors, another class of existing topi
cals, are frequently used in the treatment of mild to mod
erate chronic hand eczema.9,57–59 They inhibit the 
transcription of various inflammatory cytokines released 
from T-cells and mast cells by affecting the nuclear factor 
kappa B pathway and blocking calcineurin phosphate 
activity, and therefore function as potent, but non- 
specific, anti-inflammatories.1,59,60 Pimecrolimus, 
a topical calcineurin inhibitor, has widely been used in 
the treatment of atopic dermatitis and chronic hand 
eczema.57,58 Three trials have evaluated the efficacy of 

1% pimecrolimus cream for the treatment of CHE,58,61,62 

and have found that patients experience significant 
improvement in clinical severity and symptomatology 
(Table 1).61,63 Tacrolimus, another topical calcineurin inhi
bitor, has previously been approved to treat atopic derma
titis but has less skin penetration than pimecrolimus.64 

Though it has been efficacious in improving distressing 
inflammatory symptoms in patients with CHE,59,65 one 
prospective study found it only achieved complete clearing 
of disease in 44% of participants.64

Topical steroids, in various formulations, are another 
class of drugs utilized for the treatment of CHE, as they 
are effective anti-inflammatory, anti-mitotic, and immuno
suppressive medications that are easy to administer.66–68 

However, topical steroid use is limited by several side 
effects seen with prolonged use, including tachyphylaxis 
and dermal atrophy, among others.69,70 Topical clobetasol 
propionate, is an old, high potency corticosteroid that has 
been utilized in mild to moderate cases of chronic hand 
eczema. An open-label study of the efficacy of clobetasol 
propionate 0.05% foam found improvement in 96.7% of 
subjects after 15 days of use, concluding that clobetasol 
propionate foam is an effective and safe treatment for 
chronic hand eczema (Table 1).71,72 Triamcinolone aceto
nide is another combination topical steroid investigated for 
the treatment of CHE,73 and it has also been evaluated 
for the treatment of allergic and irritant contact dermatitis, 
for which it has shown variable efficacy in reducing clin
ical severity.74 Halometasone is a glucocorticoid recently 
investigated as a combination formula with antibacterial, 
triclosan, for the treatment of CHE.75,76 This topical serves 
as an effective combination, functioning as an antiseptic 
and anti-inflammatory to improve microbial colonization 
with Staphylococcus aureus (S. aureus) in affected skin as 
well as inflammation.76,77

Though there has been modest success in the treatment 
of CHE with existing topical drugs, their use is limited to 
mild-to-moderate cases and long-term they are associated 
with several side effects. This has advocated for the devel
opment of novel treatments that are efficacious and well 
tolerated across the spectrum of clinical severity.

Novel Topical Therapeutics
Small Molecule Drugs
Small molecule drugs are a new class of treatments that 
have previously been shown to be effective therapeutics 
for atopic dermatitis.78–81 Due to their small size, they can 

Therapeutics and Clinical Risk Management 2020:16                                                                    submit your manuscript | www.dovepress.com                                                                                                                                                                                                                       

DovePress                                                                                                                       
1321

Dovepress                                                                                                                                                           Dubin et al

Powered by TCPDF (www.tcpdf.org)

http://www.dovepress.com
http://www.dovepress.com


Ta
bl

e 
1 

R
el

ev
an

t 
C

lin
ic

al
 T

ri
al

s 
fo

r 
th

e 
Tr

ea
tm

en
t 

of
 C

hr
on

ic
 H

an
d 

Ec
ze

m
a

A
ge

nt
Ta

rg
et

 / 

M
ec

ha
ni

sm

C
lin

ic
al

 T
ri

al
 S

ta
tu

s
C

lin
ic

al
 T

ri
al

 

N
um

be
r

R
ef

er
en

ce

To
pi

ca
l

LE
O

 1
9,

12
3

C
al

ci
po

tr
io

l
C

om
pl

et
ed

 in
 2

00
7

N
C

T
00

40
41

96
LE

O
19

12
3 

C
re

am
 i

n 
th

e 
Tr

ea
tm

en
t 

of
 H

an
d 

Ec
ze

m
a.

 I
n:

 h
tt

ps
://

C
lin

ic
al

Tr
ia

ls
.g

ov
/s

ho
w

/N
C

T
00

40
41

96
.14

8

Pi
m

ec
ro

lim
us

C
al

ci
ne

ur
in

/ 

FK
BP

C
om

pl
et

ed
 in

 2
00

8
N

C
T

00
22

67
07

Pi
m

ec
ro

lim
us

 C
re

am
 1

%
 in

 P
at

ie
nt

s 
(1

8 
Ye

ar
s 

of
 A

ge
 a

nd
 O

ve
r)

 W
ith

 M
ild

 t
o 

M
od

er
at

e 
C

hr
on

ic
 H

an
d 

D
er

m
at

iti
s.

 In
: 

ht
tp

s:
//C

lin
ic

al
Tr

ia
ls

.g
ov

/s
ho

w
/N

C
T

00
22

67
07

.63

Ta
cr

ol
im

us
C

al
ci

ne
ur

in
/ 

FK
BP

C
om

pl
et

ed
 in

 2
00

8
__

__
__

__
__

Sc
hl

ie
m

an
n,

 e
t 

al
 T

ac
ro

lim
us

 o
in

tm
en

t 
in

 t
he

 t
re

at
m

en
t 

of
 o

cc
up

at
io

na
lly

 in
du

ce
d 

ch
ro

ni
c 

ha
nd

 d
er

m
at

iti
s.

 C
on

ta
ct

 

de
rm

at
iti

s.
 2

00
8;

58
(5

):2
99

–3
06

.64

C
lo

be
ta

so
l 

pr
op

io
na

te

C
or

tic
os

te
ro

id
C

om
pl

et
ed

 in
 2

01
2

N
C

T
00

82
84

64
St

ud
y 

to
 E

va
lu

at
e 

Sa
fe

ty
, E

ffi
ca

cy
 a

nd
 T

ol
er

ab
ili

ty
 o

f C
lo

be
ta

so
l P

ro
pi

on
at

e 
fo

r 
C

hr
on

ic
 H

an
d 

D
er

m
at

iti
s.

 In
: h

tt
ps

://
 

C
lin

ic
al

Tr
ia

ls
.g

ov
/s

ho
w

/N
C

T
00

82
84

64
.71

Tr
ia

m
ci

no
lo

ne
 

ac
et

on
id

e

C
or

tic
os

te
ro

id
C

om
pl

et
ed

 in
 2

01
2

N
C

T
00

89
09

68
Sa

fe
ty

 a
nd

 E
ffi

ca
cy

 S
tu

dy
 o

f T
ri

am
ci

no
lo

ne
 A

ce
to

ni
de

 D
ur

aP
ee

l t
o 

Tr
ea

t 
H

an
d 

D
er

m
at

iti
s.

 h
tt

ps
://

C
lin

ic
al

Tr
ia

ls
.g

ov
/ 

sh
ow

/N
C

T
00

89
09

68
.73

H
al

om
et

as
on

e 

tr
ic

lo
sa

n

C
or

tic
os

te
ro

id
C

om
pl

et
ed

 in
 2

01
8

N
C

T
03

24
67

76
M

ic
ro

bi
al

 C
ol

on
iz

at
io

n 
an

d 
C

ha
ng

e 
of

 C
hr

on
ic

 K
er

at
in

iz
ed

 H
an

d 
Ec

ze
m

a 
A

fte
r 

U
si

ng
 H

al
om

et
as

on
e 

Tr
ic

lo
sa

n.
 In

: 

ht
tp

s:
//C

lin
ic

al
Tr

ia
ls

.g
ov

/s
ho

w
/N

C
T

03
24

67
76

.77

D
el

go
ci

tin
ib

 

(L
EO

 1
24

,2
49

)

Pa
n-

JA
K

1.
C

om
pl

et
ed

 in
 2

01
8

2.
C

om
pl

et
ed

 in
 2

02
0

1.
N

C
T

02
66

48
05

2.
N

C
T

03
68

37
19

1.
 P

ro
of

 o
f 

C
on

ce
pt

, 
Tw

ic
e 

D
ai

ly
 A

pp
lic

at
io

ns
 o

f 
LE

O
 1

24
,2

49
 O

in
tm

en
t 

in
 t

he
 T

re
at

m
en

t 
of

 C
hr

on
ic

 H
an

d 

Ec
ze

m
a.

 I
n:

 h
tt

ps
://

C
lin

ic
al

Tr
ia

ls
.g

ov
/s

ho
w

/N
C

T
02

66
48

05
.83

 2.
 P

ha
se

 2
b 

D
os

e-
ra

ng
in

g 
Tr

ia
l 

to
 E

va
lu

at
e 

D
el

go
ci

tin
ib

 C
re

am
 1

, 
3,

 8
, 

an
d 

20
 m

g/
g 

C
om

pa
re

d 
to

 D
el

go
ci

tin
ib

 C
re

am
 V

eh
ic

le
 O

ve
r 

a 
16

-w
ee

k 
Tr

ea
tm

en
t 

Pe
ri

od
 i

n 
A

du
lt 

Su
bj

ec
ts

 W
ith

 C
hr

on
ic

 H
an

d 
Ec

ze
m

a.
 I

n:
 h

tt
ps

://
C

lin
ic

al
Tr

ia
ls

.g
ov

/s
ho

w
/N

C
T

03
68

37
19

.84

R
ofl

um
ila

st
 

(A
R

Q
-2

52
)

PD
E4

O
ng

oi
ng

 P
ha

se
 1

/2
b

N
C

T
04

37
85

69
Sa

fe
ty

 a
nd

 E
ffi

ca
cy

 o
f A

R
Q

-2
52

 C
re

am
 in

 S
ub

je
ct

s 
W

ith
 C

hr
on

ic
 H

an
d 

Ec
ze

m
a.

 In
: h

tt
ps

://
C

lin
ic

al
Tr

ia
ls

.g
ov

/s
ho

w
/ 

N
C

T
04

37
85

69
.37

A
FX

 5
93

1
C

C
L5

/C
C

L2
C

om
pl

et
ed

 in
 2

01
9

N
C

T
03

70
38

95
A

 S
tu

dy
 fo

r 
a 

To
pi

ca
l M

ed
ic

at
io

n 
Ve

rs
us

 P
la

ce
bo

 in
 P

at
ie

nt
s 

W
ith

 H
an

d 
D

er
m

at
iti

s.
 In

: h
tt

ps
://

C
lin

ic
al

Tr
ia

ls
.g

ov
/s

ho
w

/ 

N
C

T
03

70
38

95
.38

submit your manuscript | www.dovepress.com                                                                                                                                                                                                                    

DovePress                                                                                                                               

Therapeutics and Clinical Risk Management 2020:16 1322

Dubin et al                                                                                                                                                            Dovepress

Powered by TCPDF (www.tcpdf.org)

https://ClinicalTrials.gov/show/NCT00404196
https://ClinicalTrials.gov/show/NCT00226707
https://ClinicalTrials.gov/show/NCT00828464
https://ClinicalTrials.gov/show/NCT00828464
https://ClinicalTrials.gov/show/NCT00890968
https://ClinicalTrials.gov/show/NCT00890968
https://ClinicalTrials.gov/show/NCT03246776
https://ClinicalTrials.gov/show/NCT02664805
https://ClinicalTrials.gov/show/NCT03683719
https://ClinicalTrials.gov/show/NCT04378569
https://ClinicalTrials.gov/show/NCT04378569
https://ClinicalTrials.gov/show/NCT03703895
https://ClinicalTrials.gov/show/NCT03703895
http://www.dovepress.com
http://www.dovepress.com


penetrate the epidermal barrier, allowing them to function 
as both topical and systemic treatments for CHE. Though 
there have been only few mild reported side effects from 
these treatments, due to their being topical drugs, patient 
compliance may be limited by the fact that hands are 
utilized and washed frequently throughout the day, which 
could compromise the efficacy of the treatment. Several 
clinical trials are currently ongoing to assess the efficacy 
and safety of these molecules in the treatment of CHE.

Delgocitinib
One of the most exciting advances in the treatment of CHE 
has been the positive data seen from the use of pan-JAK 
inhibitor delgocitinib. Delgocitinib is a small molecule pan- 
JAK inhibitor that non-selectively modulates Th2 signaling 
via blockage of JAK1, JAK2, and JAK3.1,34,35,82 It is able to 
do so by blocking the signaling of several inflammatory 
cytokines such as IL-4, IL6, IL-13, IL-22, IL-31, and IFNγ, 
thereby suppressing the inflammatory cascade and prevent
ing the downregulation of important barrier genes.1,15,21,34,36 

Targeting the JAK signaling pathways is an effective way to 
achieve a therapeutic response in a majority of patients, as it 
targets multiple cytokine pathways involved in CHE.15,21 

One phase 2 proof-of-concept trial completed in 2016 eval
uated the use of delgocitinib ointment for eight weeks in 91 
patients with chronic hand eczema compared to placebo.83 

Delgocitinib was found to improve disease severity in 45.7% 
of patients receiving the active treatment, compared to 14.9% 
in those receiving the placebo vehicle – this significant 
difference was seen in both irritant contact hand dermatitis 
as well as nonirritant type, suggesting its role as a therapeutic 
across CHE subtypes.34 Further, it was deemed both safe and 
effective, as only three treatment-related adverse events were 
reported and none were serious. Such mild adverse events of 
delgocinitib include nasopharyngitis and headache, seen in 
a small minority of patients.34 A more recent phase 2 rando
mized parallel assignment trial, completed in 2020, investi
gated the use of delgocitinib versus placebo in 258 patients 
with mild to severe chronic hand eczema over 16 weeks. The 
primary endpoint of this trial was to assess symptom 
improvement via the Investigator’s Global Assessment 
(IGA) score.84 Results have not yet been published of this 
most recent trial.

Roflumilast
Roflumilast is a high potency selective inhibitor of the 
PDE4 receptor, which functions by degrading cyclic 
adenosine monophosphate (cAMP).85,86 Blocking the Sy
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PDE-4 receptor allows cAMP to signal the transcription 
of immune function genes such as anti-inflammatory IL- 
10, while simultaneously reducing the production of 
inflammatory cytokines such as TNFα and IFN γ, 
which have been identified as possible involved in 
CHE.15,87,88 Roflumilast has been investigated as 
a topical therapeutic for AD, but showed little to no 
efficacy.89 It is currently being evaluated in a Phase 1/ 
2b randomized parallel assignment trial involving 221 
patients with chronic hand eczema.37 Patients were ran
domized to receive one of two doses of topical roflumi
last cream (ARQ-252) cream, 0.1% or 0.3%, or topical 
placebo for 2 weeks (phase 1) and 12 weeks (phase 2b). 
The primary outcome measures are safety and IGA 
score of either 0 “clear” or 1 “almost clear” skin after 
12 weeks. This trial was recently started and is 
still ongoing, and results have not yet been published 
(Table 1).37,90

AFX5931
Another investigational small molecule treatment targets 
cytokines directly to decrease the heightened inflammation 
involved in CHE. A recently developed topical anti- 
inflammatory, AFX5931, directly targets CCL5 and 
CCL2, two key inflammatory cytokines involved in the 
pathogenesis of allergen and irritant contact 
dermatitis.91–93 One Phase 4 clinical trial completed in 
2019 compared the use of this topical anti-inflammatory 
to placebo.38 In a 3:1 randomization, 15 subjects received 
the active treatment while 5 subjects received the vehicle 
placebo, and efficacy was assessed using the Investigator’s 
Global Assessment and Hand Eczema Severity Index. 
Phase 4 results have not yet been published (Table 1).38

Existing Systemic Therapeutics
Systemic therapeutics are often needed to control moder
ate-to-severe CHE that is refractory to topicals. However, 
there are no FDA approved systemic treatments for CHE. 
Several systemic drugs are currently under clinical inves
tigation, holding promise for the treatment of CHE. 
Systemics may require less frequent and precise patient 
compliance,94 but they are often associated with a higher 
side effect profile, which can be a deterrent for patients.

One systemic therapeutic, alitretinoin, a retinoid vita
min A derivative, is approved for moderate-to-severe CHE 
in Europe, Canada, Israel, and South Korea,95–98 showing 
efficacy in treating refractory CHE in several large studies, 
as below. Retinoids are systemic vitamin A derivatives 

that treat CHE by targeting the retinoic acid receptors 
A and/or X, which have been found to be downregulated 
in CHE skin.98,99 Targeting these receptors decreases 
inflammation by inhibiting keratinocyte-derived vascular 
endothelial growth factor, inhibiting keratin gene expres
sion, and decreasing levels of IgE, Th2, and Th17 cells, 
while also increasing levels of Treg cells.1,100–102 Several 
studies have shown alitretinoin to be efficacious in the 
treatment of CHE.99–101,103–106 The most recent large 
Phase 3 trial completed internationally studied the safety 
and efficacy of oral alitretinoin in 1032 patients rando
mized to receive 10mg alitretinoin, 30mg alitretinoin, or 
a placebo pill once a day for 24 weeks. Improvement was 
measured by PGA, and 48% of participants achieved 
a score of “clear” (0) or “almost clear” (1) after 30mg of 
alitretinoin every day compared to only 17% of partici
pants receiving placebo, with a dose-dependent response 
as well as a dose dependent side effect profile, including 
headaches, mucocutaneous events such as cheilitis and dry 
skin, hyperlipidemia, and decreased TSH and free 
thyroxine.99 Though this trial and others internationally 
have shown therapeutic efficacy with its use, alitretinoin 
has a barrage of adverse effects including teratogenicity, 
xerosis, alopecia, cheilitis, myalgias, suicidality, head
aches, and serum abnormalities such as elevated lipids 
and LFTs, and leukopenia.99–101,107–109 The possible side 
effects of this medication make it a suboptimal option as 
a long-term treatment for chronic hand eczema.97

Another systemic retinoid, acitretin, has been approved 
for psoriasis and has shown some efficacy in severe CHE 
as well.96,110,111 Acitretin differs from alitretinoin in that it 
targets specifically the A retinoic acid receptors, but it has 
a similar effect of decreasing cellular differentiation, ker
atinization, and inflammation, and reducing Th1 and Th17 
cell infiltration.96,112 Clinical trials conducted in Europe 
have assessed the use of acitretin, and though a reduction 
in symptoms was seen in patients compared to placebo, 
a lower percentage of patients experienced complete clear
ing of eczema than other systemic therapeutics.112,113 Like 
alitretinoin, the severe adverse effects likely outweigh the 
therapeutic efficacy - one review found that 43.1% of 
patients discontinued treatment with acitretin in the first 
few months of use due to adverse effects, such as xerosis 
or dermatitis.96,110 Due to their side effect profile, retinoids 
are an undesirable option for long-term treatment of CHE.

Two systemic broad immunosuppressants have also 
been tested as therapeutic options for moderate-to-severe 
CHE: cyclosporine and azathioprine.114,115 Both are oral 
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medications that suppress systemic inflammation, and both 
have been previously been explored as treatment options 
for atopic dermatitis. Systemic immunosuppressants have 
a variety of adverse effects and are often poorly tolerated, 
and further, they are non-specific and therefore are not as 
efficacious as other targeted systemics.78,116–120 

Apremilast, a small molecule systemic drug that has 
showed a good safety profile in the treatment of 
psoriasis,121–123 has also been seen in clinical case series 
to successfully treat CHE, showing 90% clearance and 
a reduction in pruritus.124,125

Methotrexate and systemic corticosteroids have also 
been empirically used for the treatment of moderate-to- 
severe chronic hand eczema.82,126–129 Although smaller 
scale studies, case reports, and retrospective reviews 
have found modest efficacy in their use, neither has been 
formally investigated in a registered clinical trial for the 
treatment of CHE.82,126,130,131

Novel Systemic Therapeutics
The successful use of biologics and JAK-inhibitors in 
several inflammatory skin diseases, such as AD and psor
iasis, is currently also being adopted for the treatment of 
severe CHE, with several drugs under investigation.

Small Molecules
Gusacitinib
A recent addition to the systemic treatments used for chronic 
hand eczema is gusacitinib (ASN002), an oral medication 
that blocks the JAK and SYK signaling pathways.132,133 

Blocking SYK effectively inhibits IL-17 signaling, while 
blocking JAK inhibits Th1, Th2, and Th22 signaling, all of 
which are implicated in the immune pathogenesis of CHE 
across its various etiologies.133,134 As a JAK/SYK inhibitor, 
gusacitinib can have immunosuppressant side effects such as 
lymphocytopenia. Further, though it is often well tolerated by 
patients, mild-to-moderate adverse events have been 
reported, including headaches, nausea, diarrhea, and mild 
hypertension.135–137 A phase 2b clinical trial recently com
pleted in mid-2020 evaluated the efficacy, safety, and toler
ability of once daily oral gusacitinib in 97 participants with 
moderate-to-severe chronic hand eczema otherwise refrac
tory to topical therapeutics.50 Participants were randomized 
to receive 40mg of gusacitinib, 80mg of gusacitinib, or 
a placebo tablet for 32 weeks, and symptomatic change 
from baseline was measured using the mTLSS and PGA 
(Table 1).50 Topline results from this trial showed dose- 
dependent improvements in mTLSS and PGA from baseline 

in patients receiving both 80mg and 40mg of gusacitinib, 
compared to placebo, after 16 weeks. They also found that 
the drug was safe and well-tolerated.47

Biologics
Dupilumab
Dupilumab is a monoclonal antibody that directly inhibits IL- 
4 and IL-13, two crucial cytokines in the Th2 signaling 
immune pathway that are implicated in the pathogenesis of 
allergic contact hand dermatitis and atopic hand 
dermatitis.21,46,138,139 Not only does dupilumab directly 
decrease Th2 signaling, it also indirectly decreases Th17 
and Th22 signaling, and decreases epidermal proliferation 
while increasing epidermal differentiation.138 Dupilumab is 
FDA approved to treat atopic dermatitis, and generally has 
a favorable safety profile, though injection-site erythema, 
conjunctivitis, and, rarely, head and neck dermatitis have 
been frequently reported.140–142 Of note, though dupilumab 
is more costly than some older systemic drugs, such as 
cyclosporine or methotrexate, the longer term safety profile 
and significant efficacy in clearing severe disease increase 
the cost efficacy of dupilumab use.143,144

Dupilumab has been seen in several case studies to 
improve severe CHE that is otherwise refractory to highly 
potent topical therapeutics.49,53,139 Also, observational stu
dies of AD patients with comorbid hand eczema on dupilu
mab have seen significant improvements in hand eczema, as 
measured by the hand eczema severity index (HECSI-75) 
and quality of life measures.46 The findings in these case and 
observational studies have motivated an ongoing phase 2 
clinical trial involving 94 participants with moderate-to- 
severe CHE.52 Participants were given a 300mg dose of 
dupilumab IM every 2 weeks or a placebo injection every 2 
weeks, after a 600mg loading dose, for a total of 16 weeks. 
Change in clinical severity was assessed using the modified 
Total Lesion Symptom Score (mTLSS) change from baseline 
as a primary endpoint, with pruritis, pain, quality of life, sleep 
loss, IGA, PaGA, EASI, and IgE levels as secondary end
points (Table 1).52 The study is ongoing and preliminary 
results have not yet been published, but the emerging anec
dotal evidence of its efficacy in CHE makes dupilumab 
a possible treatment option for moderate-to-severe resis
tant CHE.

Conclusion
Chronic hand eczema (CHE) is a common skin condition 
that affects up to 10% of the population.1–4 It carries 
a significant burden, as affected individuals are often 
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unable to work or struggle to complete some activities of 
daily living due to the impact of CHE on their hands.2,6–8 

Despite some similarities to AD, it is a heterogenous dis
ease with a pathophysiology that is not yet fully studied. 
The multi-faceted immune profile of chronic hand eczema 
across its different etiologies complicates the process of 
developing a single treatment regimen with a high safety 
profile, that can work across all etiologies.

Thus far, several topical and systemic therapeutics 
have been proposed for the treatment of moderate as 
well as moderate-to-severe CHE, but, still, with few com
pelling results. Topical steroids – particularly higher 
potency steroids such as clobetasol propionate – have 
long demonstrated efficacy, particularly for mild-to- 
moderate cases, but are associated with adverse 
effects.33,69,145–147 The adverse effects associated with 
topical steroids, including skin atrophy and tachyphylaxis, 
hinder longer term use, which is often required for the 
treatment of CHE.69,70,146 Non-steroidal topical treatments 
such as calcineurin inhibitors and calcipotriol have also 
shown limited efficacy, but current treatment regimens are 
not standardized.33,61,64,148,149 Of note, a unique challenge 
of treating CHE with any topical drug is ensuring patients’ 
compliance due to difficulty of keeping the therapy on the 
hands entirely, as hands are used and washed throughout 
the day, which may detract from the efficacy of a topical 
treatment. They are also limited in that they are used for 
mild-to-moderate hand eczema only, and more severe 
cases are typically resistant to topical therapies. Recent 
advances have been made with the topical pan-JAK inhi
bitor delgocitinib. It has emerged as a potential treatment 
for mild-to-severe disease, showing high efficacy with 
a favorable side effect profile.

Positive data for moderate-to-severe CHE has been 
shown outside of the US through the utilization of alitre
tinoin, which is a relatively cost-effective systemic drug 
that has shown efficacy in treating refractory, chronic 
moderate-to-severe cases of hand eczema.99–101,103,147,150 

However, it has safety concerns, particularly for women of 
childbearing age who must adhere to strict birth control 
measures.100,104,151 Gusacitinib and dupilumab are emer
ging as possible effective treatment options for 
CHE,34,35,46,49,53,125,132,138 but are still in early phases of 
study and are financially costly for patients.143,144

The significant disease burden of chronic and moderate- 
to-severe cases, in combination with the frequent lack of 
response of such cases to topical therapeutics, advocates for 
a new treatment paradigm. Previous research on other 

inflammatory skin conditions, including AD and psoriasis, 
have made massive strides in developing effective, safe, and 
highly targeted treatments through the use of biomarkers 
that helped define disease patho-mechanisms. In CHE, such 
an approach is similarly needed, perhaps through minimally 
invasive biomarkers, such as tape strips. Tape strips are 
becoming more frequently used to study biomarker expres
sion in skin diseases allowing for a more comprehensive 
understanding of its pathogenesis and paving the way for 
future treatment development.152–157 Increasing the under
standing of underlying immune profiles of the different 
CHE phenotypes will allow for the development of valuable 
therapeutics and continued investigation of immune-based 
therapeutics such as delgocitinib, gusacitinib, and 
dupilumab.

Clinical Perspective and Future 
Directions
While the spectrum of therapeutic options for CHE has 
expanded in recent years, this condition is still an open 
challenge for physicians and patients alike. The limited 
number of effective therapeutics, the relapsing-remitting 
course of the disease, along with the low compliance to 
therapy, represent unmet needs with deleterious impacts on 
patients’ quality of life. In light of the multiple pathoge
netic factors at play in CHE (for example, atopic and non- 
atopic types), the therapeutic flowchart encompassing 
topical, phototherapy, and systemic treatments should be 
actively followed by the physician in order to ensure an 
effective intervention. Physicians should also encourage 
simultaneous preventative and hygiene measures, includ
ing hand moisturizing, avoiding excessive washing, and 
using mild-strength soaps and washes. These measures are 
synergistic with the use of topical and systemic drugs.

The heterogeneity of CHE can also hinder a timely 
diagnosis due to the wide range of CHE causes. This 
delay leads patients to be discouraged from pursuing treat
ment and causes a drop off in therapeutic adherence. The 
negative impact that this condition has on patients goes 
beyond the physical impairment caused by the eczema. 
Patients are often unable to work, have difficulty sleeping, 
and experience social embarrassment and shame around 
the appearance of their hands. This takes both a financial 
and emotional toll on patients. The enormous psychologi
cal burden of the condition makes CHE incredibly challen
ging to treat, as it is crucial to balance treatment trial and 
error with patient quality of life.
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Thus, while topical treatments still find space in the 
treatment of mild CHE, systemic therapy should be dis
cussed at the early stage with moderate-to-severe CHE 
patients, before the condition worsens. The broad immu
nomodulators azathioprine and cyclosporine, in addition to 
retinoids, are accepted as off-label treatments of CHE, but 
their use is compromised by severe long-term side effects. 
With the advent of more targeted therapies such as small 
molecules and biologics, we can modify the treatment 
paradigm of CHE, but more research into their efficacy 
across CHE phenotypes is needed.

In order to develop these targeted treatments, it is 
important to identify the molecular and cellular aspects 
that differentiate the various immune phenotypes of this 
condition. Due to the unique features of the hands, 
a minimally invasive diagnostic tool that is well- 
tolerated by patients and does not increase risk of infec
tion or scarring would be ideal. Major strides have been 
made in the field of dermatology through the use of tape 
strips to characterize the immune and barrier gene profiles 
in various skin conditions – such an approach should be 
similarly applied to CHE. Future studies in CHE should 
focus on identifying the immune and barrier abnormalities 
of the condition that differentiate the various clinical phe
notypes. The identification of specific upregulated biomar
kers may also reveal reliable markers for clinical 
monitoring. This methodology would allow for an 
improvement in the process of drug development and 
encouraging treatment adherence. It is conceivable that 
in the next several years, other therapeutics – both topical 
and systemic – will be developed that are specifically 
tailored to the underlying pathogenesis of a given CHE 
etiology.
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