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Background: In 2015, the Korean Atopic Dermatitis Association (KADA) working group
published consensus guidelines for treating atopic dermatitis (AD).

Objective: We aimed to provide updated consensus recommendations for systemic treatment
of AD in South Korea based on recent evidence and experience.

Methods: We compiled a database of references from relevant systematic reviews and
guidelines on the systemic management of AD. Evidence for each statement was graded and
classified based on thestrength of the recommendation. Forty-two council members from
the KADA participated in three rounds of voting to establish a consensus on expert recom-
mendations.

Results: We do not recommend long-term treatment with systemic steroids forpatients
with moderate-to-severe AD due to the risk of adverse effects. We recommend treatment
with cyclosporine or dupilumab and selective treatment with methotrexate or azathioprine
for patients with moderate-to-severe AD. We suggest treatment with antihistamines as an
option for alleviating clinical symptoms of AD. We recommend selective treatment with
narrowband ultraviolet B for patients with chronic moderate-to-severe AD. We do not rec-
ommend treatment with oral antibiotics for patients with moderate-to-severe AD but who
have no signs of infection. We did not reach a consensus on recommendations for treat-
ment with allergen-specific immunotherapy, probiotics, evening primrose oil, orvitamin D
for patients with moderate-to-severe AD. We also recommend educational interventions
and counselling for patients with AD and caregivers to improve the treatment success rate.
Conclusion: We look forward to implementing a new and updated consensus of systemic
therapy in controlling patients with moderate-to-severe AD.

Keywords: Atopic dermatitis, Consensus, Republic of Korea, Systemic treatment, Therapeu-
tics
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INTRODUCTION

Atopic dermatitis (AD) is a chronic inflammatory cutane-
ous disorder characterized by severe itching'. It is one of the
most common inflammatory dermatological diseases in South
Korea, with an estimated prevalence of 10%~20% among chil-
dren and 1%~3% among adults’. Treatment of AD, which is a
chronic and relapsing disease, depends on the severity of the
patients. However, assessments of AD severity are somewhat
arbitrary. The Korean Atopic Dermatitis Association (KADA)
recently defined an eczema area and severity index (EASI)
score of 16~22 as moderate AD, whereas an EASI score of >23
was considered severe AD’. They agreed to increase the sever-
ity score if the numerical rating scale for pruritus was >7 or the
Dermatology Life Quality Index >10.

The previous consensus guidelines for treating AD were
published in 2015, and updated guidelines are needed. The
updated consensus recommendations described here have been
developed by KADA based on recent evidence and experience.
In particular, there have been significant advances in systemic
therapies, which are used mainly to treat moderate-to-severe
AD. The new systemic treatment recommendations were devel-
oped taking into account the South Korean healthcare system
and are designed to improve patient adherence. These updated
treatment consensus, which is the latest, evidence-based con-
sensus recommendations, propose a systematic and integrated
treatment algorithm that includes basic, active, proactive, and
adjunctive AD treatments®. This algorithm focuses on the
systemic management of AD using systemic steroids, immuno-
modulators, biologics, antihistamines, phototherapy, allergen-
specific immunotherapy (ASIT), antimicrobials, and adjunctive

treatments.

MATERIALS AND METHODS

To update the guidelines for the systemic management of AD
in South Korea, the KADA established a task force team of
12 dermatologists, representing AD experts nationwide. Task
force team members performed extensive, up-to-date literature
reviews of systemic therapy for moderate-to-severe adult AD.
Based on the evidence reviewed, they developed a total of 14
Patient characteristics, type of Intervention, Control, and Out-
come (PICO) questions regarding AD systemic therapy and

requested expert opinions on each of these questions (Table 1).
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The study was also approved by the Institutional Review Board
of the Catholic University of Korea (approved no. KC21ZA-
SI10075).

Database and literature searches

The members of the task force team individually performed
a comprehensive database search. This search was conducted
in the PubMed, Scopus, Cochrane library, and KoreaMed da-
tabases for articles published between 1 January 2005 and 30
June 30 2019, using combinations of the terms “atopic eczema’,

» « »

“atopic dermatitis”, “antihistamine”, “antimicrobial, “antifun-

>« » « » <

gal’, “antiviral’, “corticosteroids’, “cyclosporine’, “azathioprine’,
“methotrexate”, “mycophenolate mofetil’, “biologics”, “allergen-
specific immunotherapy”, “probiotics”, “prebiotics”, “vitamin D",
“essential fatty acid”, “small molecule inhibitors”, and “educa-
tion”. These searches were supplemented by manual searches of
the reference lists from relevant systematic reviews and guide-
lines from other research groups. The members collected all

relevant statements relating to AD management.

Evaluation of the literature

The members of the working group graded the evidence and
then classified the strength of the recommendation for each
statement. The evidence for each statement was graded as fol-
lows: level la, systematic review (with homogeneity) of ran-
domized controlled trials (RCTs); level 1b, individual RCT (with
narrow confidence interval); level 2a, systematic review (with
homogeneity) of cohort studies; level 2b, individual cohort
study (including low-quality RCTs); level 2¢, “outcome” re-
search; level 3a, systematic review (with homogeneity) of case—
control studies; level 3b, individual case-control study; level 4,
case series (and poor-quality cohort and case-control studies);
and level 5, expert opinion. The strength of the recommenda-
tion was classified as A (level 1), B (levels 2 and 3), C (level 4),
or D (level 5).

Consensus process

Fifty-five council members of the KADA were asked to provide
their level of agreement with each draft statement, using a vot-
ing scale of 1~10 (where 1 denotes strong disagreement and 10
strong agreement). Forty-two South Korean experts partici-
pated in the vote. Each voting score was allocated to one of the
three groups: 1~3 (disagreement), 4~6 (neutrality), and 7~10

(agreement). Consensus was defined as 270% of participants
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Table 1. Expert consensus recommendations for the treatment of AD

Recommend- Grade of % of Mean
ation . agreement
evidence respondents
strength score
Long-term systemic treatment with steroids is not recommended for patients with D Vv 100 9.5
moderate-to-severe AD due to risk of adverse effects.
Cyclosporine is recommended for patients with moderate-to-severe AD. A la 97.6 9.1
Selective use of methotrexate is recommended for patients with B Ib 79.5 7.3
moderate-to-severe AD.
Selective use of azathioprine is recommended for patients with B Ib 64.1 6.4
moderate-to-severe AD.
Dupilumab is recommended for patients with moderate-to-severe AD. A la 94.7 8.3
Oral H1 antihistamines could be helpful to improve clinical symptoms in patients B Il 90.5 8.3
with moderate-to-severe AD. Optional use of antihistamines is recommended
for these patients, if standard treatment with systemic or
topical immunomodulators is insufficient.
Narrowband ultraviolet B is recommended as a selective treatment for patients B la 92.9 8.4
with chronic moderate-to-severe AD.
Selective use of allergen-specific immunotherapy is recommended for patients B Ib 52.4 6.8
with moderate-to-severe AD.
Oral antibiotics are not recommended for patients with moderate-to-severe AD B Ib 85.7 8.1
without apparent signs of infection.
Selective use of oral antifungal agents is recommended for patients with B Ib 57.1 6.6
head-and-neck AD.
Limited use of probiotics is proposed as adjuvant therapy for patients with C Ib 33.3 5.6
moderate-to-severe AD.
Limited use of evening primrose oil is proposed as adjuvant therapy for patients C Ilb 50 6.6
with moderate-to-severe AD.
Limited use of vitamin D is proposed as adjuvant therapy for patients with C Ilb 31 5.4
moderate-to-severe AD.
Educational interventions and counselling for patients with AD and caregivers are A la 100 9.5
recommended for successful treatment.
AD: atopic dermatitis, PICO: Patient Characteristics, Type of Intervention, Control, and Outcome.
providing a score within the 7~10 range (agreement). Consen-  Systemic steroids are known to be recommended for use at 0.5
sus recommendations were derived from three rounds of vot-  mg/kg/day for 1 to 2 weeks during acute severe exacerbation of
ing. AD’. Two small double-blind randomized placebo-controlled

clinical trials evaluated systemic steroids in patients with
RESULTS AND DISCUSSION moderate-to-severe AD. Heddle et al.’ reported that 4 weeks of

treatment with systemic steroids resulted in significant clinical

Systemic corticosteroids improvements, compared with placebo. La Rosa et al.” also re-

) ) o ported that 2 weeks of treatment with systemic steroids resulted
Long-term systemic treatment with steroids is not recom- . . .
) ) in improvements, compared with placebo. No significant ad-

mended for patients with moderate-to-severe AD due to the i ) ) ) o
. verse effects were associated with systemic steroid administra-
risk of adverse effects o ) ) o
) . tion in either study. However, despite this efficacy, the majority
Recommendation strength: D, grade of evidence: V o ] o ] ]
of clinical practice guidelines and review articles recommend

% of respondents (agreement score >7): 100%

that patients with AD should avoid taking systemic steroids for

https://doi.org/10.5021/ad.2021.33.6.497 499
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a long period"*"". The long-term administration of systemic
steroids is associated with a variety of conditions including
impaired glucose tolerance, diabetes, hypertension, hyper-
lipidemia, gastritis, peptic ulcers, weight gain, osteoporosis,
hypothalamic-pituitary-adrenal axis suppression, emotional

11
. How-

changes, fluid retention, and opportunistic infections'*
ever, short-term administration of systemic steroids is usually
considered safe'’. Schmitt et al."” performed a double-blind
randomized clinical trial to compare the efficacies of predniso-
lone for 2 weeks (including tapering periods) and cyclosporine
for 6 weeks on severe eczema. There was no significant differ-
ence in the response rate (defined as the proportion of patients
whose objective SCORing Atopic Dermatitis (SCORAD) score
decreased at least 50% compared with baseline) between the
two groups. However, the relapse rate (75% or more of the
baseline objective SCORAD score after response) among the
responders within a 12-week follow-up period was significantly
higher in the prednisolone than cyclosporine group. Treatment
with systemic steroids may used as a transitional therapy for a
short time to rapidly control acute exacerbation in severe cases

of AD until other long-term therapies are stabilized"’.

Systemic immunomodaulators
That study investigated four commonly used systemic immu-
nosuppressants: cyclosporine, methotrexate, azathioprine, and

mycophenolate mofetil.

Cyclosporine

Cyclosporine is recommended for patients with moderate-
to-severe AD
Recommendation strength: A, grade of evidence: Ia

% of respondents (agreement score >7): 97.6%

In a systematic review of 14 RCTs, cyclosporine showed an
average improvement of 53%~95% after short-term admin-
istration for 8 weeks compared with placebo, and the weekly
rate of drug withdrawal due to adverse events was 0%~2%""""°.
Although retrospective studies have shown that it can be used
71 the lev-

el of evidence for long-term use (>1 year) is lower than that for

without serious adverse events for more than 1 year

short-term treatments. Therefore, cyclosporine is recommend-
ed for short-term use as a first-line drug for safe and effective
treatment of moderate-to-severe AD’. A meta-analysis showed

that treatment with cyclosporine for 6~8 weeks improved the

500

clinical severity index by an average of 55%, similar to previous
results”’. However, after drug withdrawal, it was found to dete-
riorate again to the pre-treatment level. Compared with other
treatments, cyclosporine proved superior to prednisolone,
intravenous immunoglobulin (Ig), and ultraviolet A (UVA)/
ultraviolet B (UVB), and it had similar efficacy to mycophe-
nolate™'****, The overall efficacy of cyclosporine was lower
than that of dupilumab, with 56% and 78% of patients show-
ing a 75% improvement in the EASI after 12 to 16 weeks of

treatment, respectivel »

. In a cohort study that retrospectively
analyzed the incidence of serious infections in adult patients
with AD who had received a systemic immunomodulator for
more than 6 months, compared to methotrexate, cyclospo-
rine had significantly reduced 6-month risk (risk ratio=0.87),
whereas prednisone, azathioprine, and mycophenolate showed

24

increased risks (risk ratios=1.78, 1.89, and 3.31, respectively)

Methotrexate

Selective use of methotrexate is recommended for patients
with moderate-to-severe AD
Recommendation strength: B, grade of evidence: Ib

% of respondents (agreement score >7): 79.5%

To date, there have been no RCTs comparing methotrexate with
placebo. Three small studies that compared methotrexate with
azathioprine showed a 40% improvement rate after 12 weeks of
treatment and a moderate improvement rate of 50%~60%, with
no serious side effects, after 2 to 5 years of long-term use. There
was no difference in efficacy between methotrexate and aza-

: : 25-2
thioprine™”

. When compared with cyclosporine, methotrex-
ate showed a similar improvement rate at 16 weeks and a low
frequency of adverse events™. Recent systematic reviews and
guidelines from Europe and India recommended methotrexate
as a second-line systemic immunotherapy treatment for adults
and children with moderate-to-severe AD after cyclosporine,
although the level of evidence was low. These sources also
suggest that methotrexate is a relatively safe long-term treat-

9,24,29,30
ment .
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Azathioprine

Biologics

Selective use of azathioprine is recommended for patients
with moderate-to-severe AD
Recommendation strength: B, grade of evidence: Ib

% of respondents (agreement score >7): 64.1%

Dupilumab is recommended for patients with moderate-to-
severe AD
Recommendation strength: A, grade of evidence: 1a

% of respondents (agreement score > 7): 94.7%

There have been three RCTs of azathioprine, which is fewer

25,31,32 .
. In studies

than the number performed for cyclosporine
comparing azathioprine and placebo, azathioprine significantly
reduced the AD severity score by 26%~36% after 12 weeks of
treatment’"”. Azathioprine was reportedly a safe and effective
maintenance treatment (from 6 months to several years) for
patients with moderate-to-severe AD, similar to methotrex-

25,26
ate

. Although azathioprine was effective and relatively safe
in pediatric studies, the level of evidence is low because those
analyses involved 1 year of medication on a small number of

subjects™*

. Recent systematic reviews and guidelines from
Europe and India recommended azathioprine as a second-line
treatment for adults with moderate-to-severe AD after cyclo-
sporine, with a warning that it may cause suppression in the

9,29,30
bone marrow .

Mycophenolate mofetil

A meta-analysis of mainly case series, involving 140 subjects,
reported a 38.3% decrease in AD severity after mycophenolate
mofetil treatment, but a prolonged duration of treatment (>1
year) was associated with herpes infections™. Another sys-
tematic review suggested that mycophenolate mofetil may be
considered a maintenance therapy for severe AD, but the level
of evidence was low because only a few case series were evalu-
ated’.

In one RCT that compared enteric-coated mycophenolate
with cyclosporine for 30 weeks, the two treatments showed
equivalent efficacy, but mycophenolate showed a more delayed
response”’.

We decided not to present a recommendation for mycophe-
nolate mofetil because the level of evidence was low (3a) due to

the paucity of high-quality RCTs and systematic reviews.

Biologics are emerging as an important treatment option for
patients with moderate-to-severe AD (Fig. 1). Two cytokines,
interleukin (IL)-4 and IL-13, are essential for the induction and
persistence of type 2 inflammatory responses and are closely
linked to the pathogenesis of AD”. These key cytokines could
be a link between the skin barrier and immune deficiencies in
AD.

Dupilumab, a fully human IL-4Ro monoclonal antibody,
inhibits both IL-4 and IL-13 signaling and proved to have ef-
ficacy and a good safety profile in randomized double-blind
placebo-controlled phase III studies in patients with moderate-
to-severe AD**™. First, two phase 3 trials of identical design
(SOLO 1 and SOLO 2)*, involving adult patients with moder-
ate-to-severe AD inadequately controlled by topical treatments,
were used to evaluate the efficacy and safety of dupilumab
monotherapy. An improvement in the EASI of at least 75%
from baseline (EASI-75) was observed in 51% and 44% of pa-
tients receiving dupilumab every alternate week in SOLO 1 and
SOLO 2, respectively. Those results were statistically significant
compared with the placebo groups. Although the overall in-
cidence of adverse events was similar between the dupilumab
and placebo groups, injection-site reactions and conjunctivitis
occurred more frequently in the dupilumab groups. Based on
the results of that trial, dupilumab was approved by the US
Food and Drug Administration (FDA) in March 2017 for adult
patients with moderate-to-severe AD. In a clinical trial inves-
tigating the efficacy and safety of dupilumab (300 mg for 52
weeks) combined with background therapy of low-or medium-
potency topical corticosteroids (LIBERTY AD CHRONOS)”,
the proportion of patients who reached the 16-week EASI-75
target was 69% in the every-2-weeks group, 64% in the every-
week group, and 23% in the placebo group. These treatments
remained equally effective at 52 weeks. Dupilumab plus topi-
cal corticosteroids also alleviated the signs and symptoms of
AD and significantly improved the quality of life of adults with
AD and a history of inadequate response or intolerance to
cyclosporine in another phase III clinical trial (LIBERTY AD
CAFE)™. The efficacy of dupilumab has also been verified by a

https://doi.org/10.5021/ad.2021.33.6.497 501
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Fig. 1. Biological therapies for atopic dermatitis. In the treatment of atopic dermatitis, each biologics acts as follows: dupilumab is an
IL-4Ra monoclonal antibody, lebrikizumab and tralokinumab are IL-13 monoclonal antibodies, nemolizumab is an IL-31 receptor A
monoclonal antibody, mepolizumab is an [L-5 monoclonal antibody, tezepelumab is a thymic stromal lymphopoietin monoclonal anti-
body, and fezakinumab is an IL-22 monoclonal antibody. IL: interleukin, IFN: interferon, IDEC: inflammatory dermal dendritic cells, LC:
Langerhans cell, TSLP: thymic stromal lymphopoietin, ILC: innate lymphoid cell, FFA: free fatty acid, JAK: Janus kinase inhibitor, TYK:
tyrosine kinase, STAT: signal transducers and activators of trasncription.

systematic review, although long-term data are lacking™'.

In 2018, the South Korean FDA approved dupilumab for
adults with moderate-to-severe AD that is not adequately
controlled by topical therapies. In March 2019, the US FDA
approved dupilumab for adolescent patients aged 12~17 years
with moderate-to-severe AD. A recent phase III RCT dem-
onstrated that the efficacy and safety profile of dupilumab in
adolescent patients with AD were consistent with results ob-
tained in adult trials”. In South Korea, the use of dupilumab in
adolescents with moderate-to-severe AD was approved in April
2020. In May 2020, the US FDA also approved dupilumab as
the first biologic medicine suitable for children aged 6~11 years
with moderate-to-severe AD. A phase II-III study involving
pediatric patients aged 6 months to 6 years with moderate-to-

502

severe AD (NCT03346434) is currently ongoing.

However, not all patients respond to dupilumab, and AD has
a complex phenotype. Therefore, wider treatment options are
needed. Currently, clinical trials of various biologics that tar-
get the AD-specific immune pathway are underway. IL-13 is a
significant type 2 cytokine from T lymphocytes”. Monoclonal
antibodies against IL-13, lebrikizumab, and tralokinumab, are
currently undergoing clinical trials in patients with moderate-

43,44
to-severe AD

. Lebrikizumab (125 mg), administered every 4
weeks for 12 weeks in combination with topical corticosteroids,
generated significant improvements in the clinical conditions
of patients with moderate-to-severe AD in a phase II study,
and it was generally well tolerated”. Tralokinumab treatment

also showed early and sustained efficacy in alleviating AD
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symptoms and had favorable safety and tolerability profiles
in a phase IIb study™. IL-31 is a potent pruritogenic cytokine,
produced by activated T-helper type 2 cells®. Nemolizumab, an
anti-IL-31 receptor-A monoclonal antibody, alleviated symp-
toms of pruritus, dermatitis, and sleep disturbance at 12 weeks
in adults with moderate-to-severe AD that was inadequately
controlled by topical treatments*. Moreover, nemolizumab was
well tolerated for up to 64 weeks.

Mepolizumab inhibits the action of IL-5, which promotes
differentiation and activation of eosinophils. Mepolizumab did
not improve the clinical condition of patients with AD despite
significantly decreasing the number of eosinophils in blood”.

Clinical trials evaluating the efficacies and safety profiles of
tezepelumab® (an anti-thymic stromal lymphopoietin mono-
clonal antibody) and fezakinumab® (an IL-22 monoclonal an-
tibody) in adults with moderate-to-severe AD are also in prog-
ress. Other biologics, such as ustekinumab (an anti-1L12/23
IgG1 kappa human monoclonal antibody) and omalizumab (a
recombinant humanized anti-IgE antibody), have so far failed

to alleviate symptoms in patients with AD*"***",

Antihistamines

Oral H1 antihistamines could be helpful to improve clinical
symptoms in patients with moderate-to-severe AD. Optional
use of antihistamines is recommended for these patients, if
standard treatment with systemic or topical immunomodu-
lators is insufficient

Recommendation strength: B, grade of evidence: II

% of respondents (agreement score >7): 90.5%

Patients with moderate-to-severe AD usually present with
severe pruritus. The reasons for this are not completely under-
stood; however, histamine is not a major pruritogen in AD.
Topical and systemic immunomodulators are known to be ef-
fective in relieving pruritus in patients with AD*.

A combination of systemic immunomodulators and H1 an-
tihistamines has been widely used to relieve pruritus in patients
with moderate-to-severe AD in a real world, but recent AD
treatment guidelines have noted that there is little evidence to
suggest that routine use of antihistamines relieves pruritus™*,
Few RCTs have investigated the effectiveness of antihistamines
to treat patients with moderate-to-severe AD. A few low-to-
moderate-quality or small-sample studies fulfilled our PICO
criteria and were included in that review. In the Early Treat-

ment of the Atopic Child trials, clinical improvements in the
SCORAD score were observed following treatment with 0.5
mg/kg/day cetirizine, but the results were not statistically sig-
nificant. Interestingly, statistically significant corticosteroid-
sparing effects were reported for infants with a SCORAD score
>25 (n=347). However, concomitant topical or systemic med-
ications were permitted in that study, and the results may be
interpreted in more than one way. An RCT with a 6-day run-
in period and multi-crossover design also demonstrated that
loratadine (10 mg/day) significantly reduced pruritus in adult
patients (n=16) with moderate-to-severe AD*. A combination
of fexofenadine (120 mg/day) and topical 0.1% hydrocortisone
butyrate also proved effective in relieving itching, compared
with placebo and fexofenadine alone”. A high-quality RCT
demonstrated that olopatadine, a second-generation antihis-
tamine, alleviated nocturnal scratching behavior without af-
fecting the quality of sleep in patients with moderate-to-severe
AD*. However, that study also had a very small sample size.
Few high-quality RCTs have assessed the therapeutic effi-
cacy of antihistamines in treating patients with AD. However,
there are also few studies that have provided evidence that
antihistamines are ineffective. Well-designed future studies
with precisely defined baseline characteristics and outcome
measures are needed to improve the level of evidence regarding

treatment of AD with antihistamines.

Phototherapy

Narrowband ultraviolet B phototherapy is recommended as
a selective treatment for patients with chronic moderate-to-
severe AD

Recommendation strength: B, grade of evidence: 1a

% of respondents (agreement score >7): 92.9%

Phototherapy is often used to treat AD and may be adminis-
tered using the following modalities: narrowband (NB; e.g.,
311 nm) or broadband UVB, UVA (especially UVA1=340~400
nm), and photochemotherapy where UV treatment can be
combined with oral or topical administration of psoralens.
Other devices, such as a 308 nm excimer laser, may also be
used to treat patients with refractory AD. In general, UV light
sources have immunosuppressive and anti-inflammatory ef-
fects on the skin. Their mechanisms of action include immu-
nomodulation via apoptosis of inflammatory cells, inhibition

of Langerhans cells, and altered regulation of cytokine produc-
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tion”.

Currently, NB-UVB and UVAL are the most common pho-
totherapy modalities used to treat AD. To date, no clinical stud-
ies have shown an increase in the incidence of non-melanoma
skin cancer following treatment with NB-UVB or UVAL.
Medium-dose UVA1 was used to control acute episodes of AD
exacerbation. NB-UVB may be applied to manage chronic AD.
A comparison of medium-to-long wavelength UVA1 with NB-
UVB did not identify significant differences in efficacy or toler-
ability. A recent systematic review that included 21 RCTs (961
patients) reported that the efficacies of NB-UVB and UVALI
phototherapy were similar. No serious adverse events were
identified”. Another study compared combined treatment
with NB-UVB and UVA with NB-UVB only AD treatment. A
total of 26 adults with chronic AD were included in that study,
which involved similar cumulative UV doses and numbers of
treatments among the different groups. The mean response
duration was significantly greater in patients treated with NB-
UVB only. No differences in the complete response or in the
analogue scale for pruritus were observed. The efficacies of the
two treatments (NB-UVB plus UVA vs. NB-UVB only) were
similar in that study®'.

Some evidence suggests that patients with moderate-to-
severe AD may benefit from NB-UVB and UV-Al photo-
therapy. Taking into account individual tolerability, NB-UVB is
indicated for chronic moderate-to-severe AD and is currently
preferred to broadband UVB because it is less erythemogenic.
Due to difficulty obtaining access to suitable UVA1 devices
compared with other phototherapy modalities, NB-UVB offers
the most efficacious and cost-effective treatment for patients
with chronic AD.

Allergen-specific immunotherapy

Selective use of ASIT is recommended for patients with
moderate-to-severe AD
Recommendation strength: B, grade of evidence: Ib

% of respondents (agreement score >7): 52.4%

ASIT is a treatment approach for IgE-mediated allergic dis-
eases. The basic principle of ASIT is to induce immunotoler-
ance to allergens by administering them to patients in repeated,
increasing doses. In total, 12 RCTs have investigated the ef-
ficacy and safety of ASIT to treat patients with AD, and those
produced contradictory results””. Those studies involved

504

various antigens, methods of administration, study durations,
and outcome measures. Four systematic reviews have evaluated
the results of ASIT studies, and those also generated differ-

777 A recent Cochrane review concluded that

ent conclusions
there is limited evidence to support the view that ASIT benefits
patients with AD due to the paucity of trials and participants,
wide confidence intervals, extensive loss to follow-up, and lack
of blinding in some studies”. In conclusion, we do not recom-
mend ASIT for patients with moderate-to-severe AD, although
this advice may change in the future after new clinical trials

have been completed.

Systemic antimicrobials

Oral antibiotics are not recommended for patients with
moderate-to-severe AD without apparent signs of infection
Recommendation strength: B, grade of evidence: IIb

% of respondents (agreement score >7): 85.7%

Selective use of oral antifungal agents is recommended for
patients with head-and-neck AD
Recommendation strength: B, grade of evidence: IIb

% of respondents (agreement score >7): 57.1%

Some studies have suggested that Staphylococcus aureus may
play a key role in AD. S. aureus can be cultured from the skin
of >90% of patients with AD”. S. aureus superantigens elicit in-
flammation in the skin of patients with AD and exacerbate dis-
ease severity . Although few researchers would dispute that
systemic antibiotics can benefit patients with overtly clinically
infected eczema, the clinical role of S. aureus in causing inflam-
matory flares in clinically uninfected eczema is less clear®'. One
study involving 50 children found no significant mean differ-
ences between oral flucloxacillin and placebo in children with
erythema treated for 4 weeks. Another study involving 20 chil-
dren and adults suggested that antibiotic treatment decreased
colony counts; however, when the antibiotic was discontinued
the skin was rapidly recolonized™. There is little doubt that an-
tistaphylococcal agents can decrease the presence of S. aureus
on the skin of patients with AD. However, this quantitative bac-
teriological change does not appear to translate into a clinically
meaningful improvement in patients with AD when compared
with nonantimicrobial products®'. Consequently, systemic an-
tibiotics should only be used in case of apparent and extensive

bacterial superinfection.
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Erythematous, scaly, and itching eczema on the face, neck,
and upper thorax (i.e., head-and-neck dermatitis) is often
particularly problematic in young adults with AD*. In many
patients with AD, especially those with head-and-neck derma-
titis, skin prick test was positive for Malassezia antigens and
specific IgE antibodies*. One study demonstrated that 7 days
of treatment with 200 or 400 mg itraconazole alone produced
a significant clinical improvement in the head-and-neck area®.
Another study showed that ketoconazole had a therapeutic
effect on patients with AD who had serum IgE antibodies to
yeasts®. Oral azole antifungal agents may be effective for some
patients with refractory AD primarily involving the head-and-
neck area or those sensitive to several species of Malassezia.

Patients with AD tend to have widespread disseminated vi-
ral infections, which are named after the causative virus: ecze-
ma molluscatum, eczema vaccinatum, or eczema herpeticum®.
Damage to the skin of patients with AD may provide easier
access for viruses. From a clinical perspective, eczema herpeti-
cum is the most important disseminated cutaneous viral infec-
tion occurring in patients with AD*. The mainstay of eczema
herpeticum treatment is prompt systemic antiviral therapy to

limit disease duration and prevent further complications.

Adjunctive treatments
1) Probiotics/prebiotics

Limited use of probiotics are proposed as adjuvant therapy
for patients with moderate-to-severe AD
Recommendation strength: C, grade of evidence: IIb

% of respondents (agreement score >7): 33.3%

Nineteen reports described RCTs that investigated the effects
of probiotics in patients with moderate-to-severe AD*"'”*. Of
those reports, 16 documents described significant reductions
in AD severity measures such as the SCORAD score after
probiotic treatment. Meanwhile, a Cochrane review published
in 2018, which included results from 39 RCTs and 2,599 ran-
domized participants with mild-to-severe eczema, failed to
show that probiotics alleviate AD symptoms but recommended
further studies'”. Probiotics/prebiotics may be used as adju-
vant therapy for patients with AD. However, the South Korean
experts involved in that study were skeptical about recommen-
dation regarding the limited use of probiotics to treat patients

with moderate-to-severe AD.

2) Essential fatty acids

Limited use of evening primrose oil (EPO) is proposed as
adjuvant therapy for patients with moderate-to-severe AD
Recommendation strength: C, grade of evidence: IIb

% of respondents (agreement score >7): 50%

EPO is a low-risk adjuvant therapy for patients with AD. It is a
natural source of gamma-linolenic acid, which is an ©-6 fatty
acid with anti-inflammatory properties. The effects of EPO
in patients with AD have only been reported in small-scale
RCTs'”'%, A significant improvement in AD clinical symptoms
was observed when EPO was combined with existing treat-
ments in a study involving patients with moderate-to-severe
AD'. Schalin-Karrila et al.'” reported that EPO treatment
significantly decreased overall severity and inflammation grade
compared with placebo in patients with moderate-to-severe
AD. However, a Cochrane review published in 2012 concluded
that there was insufficient evidence of any beneficial effect of
EPO on patients with AD, and that further studies were need-
ed'"’. Overall, our South Korean experts held a neutral position
on whether to recommend essential fatty acids to treat patients
with AD.

3) Vitamin D

Limited use of vitamin D is proposed as adjuvant therapy for
patients with moderate-to-severe AD
Recommendation strength: C, grade of evidence: IIb

% of respondents (agreement score >7): 31.0%

Vitamin D has few potential side effects and may be used safely
to treat patients with AD. Overall, RCTs and studies have re-
ported inconsistent therapeutic effects of vitamin D in patients
with AD''"'°, A recent meta-analysis reported that the SCO-
RAD and EASI scores decreased after vitamin D supplemen-

U718 However, the South Korean

tation in patients with AD
experts involved in that study have not yet recommended using
vitamin D as an adjuvant therapy to treat patients with moder-

ate-to-severe AD.

Small molecule inhibitors

Crisaborole, a phosphodiesterase 4 inhibitor, is a novel topical
agent that was approved by the FDA as a treatment for AD in
2016. Ten studies that evaluated orally administered small mol-

ecule inhibitors as potential treatments for AD were reviewed.
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Those included four RCTs, two open-label prospective trials,

and four case series/reports. Six articles reported the efficacy

119-124

of apremilast, a phosphodiesterase 4 inhibitor ~ ~, two articles

125,126 .
, and two articles de-

127,128

described Janus kinase inhibitors
scribed histamine receptor antagonists

A phase II double-blind placebo-controlled trial investigated
the efficacy of 30 or 40 mg apremilast administered orally twice
daily for 12 weeks to adults with moderate-to-severe AD. Pa-
tients given 40 mg apremilast exhibited a significantly greater
decrease in the mean EASI than did those given placebo (31.6%
vs. 11.0%)'”. Adverse events associated with apremilast treat-
ment included nausea, diarrhea, headache, and nasopharyngi-
tis.

Two studies investigated Janus kinase inhibitors. First, a
phase IT RCT evaluated the efficacy and safety of baricitinib
combined with topical corticosteroids in patients with moder-
ate-to-severe AD. At 16 weeks, a significantly greater propor-
tion of patients who received 4 mg baricitinib, compared with
those given placebo, achieved EASI-50 (61% vs. 37%)'*. In
addition, a case series reported a marked clinical improvement
in six patients with moderate-to-severe AD who were treated
with tofacitinib'*. Adverse events associated with Janus kinase
inhibitors included headache, diarrhea, upper-respiratory-tract
infections, herpes zoster reactivation, lymphopenia, neutro-
penia, and transaminitis, as well as elevated levels of lipids or
creatinine phosphate kinase'**'*’,

The histamine H4 receptor (H4R) mediates proinflamma-
tory responses in a number of cell types involved in allergic
inflammation, including T cells, mast cells, eosinophils, and

dendritic cells'”

. In particular, stimulation of this receptor
leads to upregulation of IL-31 expression in T-helper type
2 cells'. Because the H4R plays a role in inflammatory re-
sponses, it was suggested that H4R antagonists may be used
as novel treatments for inflammatory skin diseases. A phase
IT trial was initiated to investigate the effects of the H4R an-
tagonist JNJ-39758979 in Japanese patients with moderate AD.
Unfortunately, two cases of neutropenia occurred during that
study, and the drug was discontinued. However, a reduction
in the mean EASI was observed in the JNJ-39758979-treated
groups, suggesting that H4R antagonism may be beneficial for
patients with AD'”. An RCT evaluating the efficacy of the H4R
antagonist ZPL-3893787 in patients with moderate-to-severe
AD was performed in Europe. Treatment with ZPL-3893787
decreased the EASI by 50% compared with 27% by placebo
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treatment. The adverse events reported included nasopharyn-
gitis, headache, and eczema. There were no relevant laboratory
abnormalities and no cases of neutropenia in that study'*.
Further studies are needed to evaluate the efficacy and safety
of small molecule inhibitors because few such studies have been
published. In addition, recent advances in understanding the
pathogenesis of AD have led to novel therapeutic targets being
identified. These include pro-inflammatory targets such as the
prostaglandin D2 receptor and neurokinin 1 receptors, as well
as anti-inflammatory targets such as k-opioid receptors and
Src homology 2-domain-containing inositol-5-phosphatase 1.
Trials using small molecule inhibitors of these targets are now

131
underway " .

Educational interventions

Educational interventions and counselling for patients with
AD and caregivers are recommended for successful treat-
ment

Recommendation strength: A, grade of evidence: 1a

% of respondents (agreement score >7): 100%

AD is a chronic pruritic inflammatory skin disease affecting
children, adolescents, and adults. Due to its chronically relaps-
ing nature, the quality of life of patients and their caregivers
is significantly affected. Therefore, structured educational
programs for both patients and families are important for the
long-term management of AD and for treatment adherence.
Although various effective therapies are available, treatment
adherence has been the most important factor for the suc-
cessful treatment of AD. Misconceptions among patients and
caregivers regarding the disease and treatments have decreased
patient adherence. The major misunderstandings that result in
suboptimal management of AD include corticosteroid phobia,
excessive reliance on complementary and alternative medicines
(e.g., Chinese herbal medicines), and extensive dietary restric-
tions. In addition, associated mental health conditions such as
attention-deficit hyperactivity disorder, depression, and anxiety
can make treatment more challenging.

Studies show that poor adherence to AD treatment eventu-
ally results in increased direct and indirect financial costs'”.
Hence, structured education programs not only enhance treat-
ment success but also decrease the financial burden of patients
and caregivers. Standard educational interventions include

understanding the disease and its treatment methods, learning
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how to cope with chronic pruritus, avoiding exacerbating fac-
tors, appropriately moisturizing and cleansing the skin daily,
and eating a healthy diet.

Patient and healthcare provider education programs are im-
portant for delivering effective treatments'”. Thorough and re-
peated interviews with patients to understand their experiences
and preferences regarding disease management are crucial for
strengthening treatment adherence. Nevertheless, conduct-
ing interviews and developing patient-centered educational
interventions are time consuming and cannot be accomplished
through routine office care visits. Accordingly, attempts have
been made to develop comprehensive educational programs in
various countries. These programs involve not only dermatolo-
gists but also multidisciplinary teams of pediatricians, aller-
gists, psychologists, nurses, dieticians, and nutritionists. The
education sessions have been practiced in various forms such
as group sessions, workshops, written pamphlets, and videos

including lectures and discussions. Jang et al."**

reported that
entertaining AD education programs in South Korean schools
effectively decreased the psychosocial burden of the disease.
Educational interventions empower patients and caregivers
to self-manage AD and have proved effective in the long-term
management of the disease. Many studies have shown that

these interventions have improved the quality of life of patients

and their families, increased adherence to medical treatments,
decreased the severity of eczema evaluated using SCORAD or
subjective severity, and relieved pruritic symptoms'**'*’. In Ger-
many, a multicenter randomized trial investigating the effects
of structured patient education program showed that these
significantly improved patient quality of life, SCORAD scores,
and psychological symptoms such as anxiety and depression in
adults with moderate-to-severe AD'*.

In conclusion, this updated report was produced with the as-
sistance of a KADA panel of experts and presents a systematic
review of the systemic management of AD, levels of evidence,
strengths of the recommendations, and average agreement
scores. It provides up-to-date evidence-based consensus rec-
ommendations and a systematic treatment algorithm for basic,
active, proactive, and adjunctive AD treatments, based on pre-
viously reported concepts (Fig. 2)*.

For patients with moderate-to-severe AD, topical and sys-
temic treatments are indicated, and tailored treatments are rec-
ommended, depending on the patient’s condition. In addition
to basic treatments such as applying moisturizer and avoiding
aggravating factors, AD treatment strategies still emphasize
the importance of education. To prevent exacerbation of AD,
proactive treatments such as intermittent topical anti-inflam-

matory medication and psychosocial support are needed. ASIT

Fig. 2. Treatment algorithm for
moderate-to-severe atopic dermatitis.
AD: atopic dermatitis, EASI: eczema
area and severity index, AZA: aza-
thioprine, MTX: methotrexate, MMF:

mycophenolate mofetil. *Consider

increasing the severity level if the
patient has a diurnal or nocturnal
pruritus score of >7 on a numerical

rating scale or a Dermatology Life

History taking, extent lesions, severity assessment
Moderate to severe AD: objective EASI>16*
Basic Moisturizer, avoidance of triggering factors, education
treatment
Active Topical steroids, topical calcineurin inhibitors
treatment Antihistamines
Short term steroids
Cyclosporine
Dupilumab
Other immunomodulatory drugs (AZA, MTX, MMF, etc)
Phototherapy
Others (allergic-specific immunotherapy, antimicrobials, etc)
Proactive (Relapse) intermittent topical calcineurin inhibitors or steroids,
treatment psychological support
Adjuvant Probiotics/prebiotics?, evening primrose oilt, vitamin DT
treatment

Quality Index of >10. "Adjuvant treat-
ments may be considered but remain
controversial.
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or antimicrobials may be beneficial in selected cases. Adjuvant
treatments are generally safe, have few side effects, and can be
used at any stage of AD severity. However, we have not strongly
recommended these due to discrepancy in opinion regarding
their efficacy. Some of the AD drugs reviewed in this report
have not yet highly recommended in Korean medical envi-
ronment despite the fact that the level of evidence is not low.
Therefore, further research is necessary in South Korea.

Nevertheless, the strength of this updated Consensus is that
it is the algorithm reviewed and recommended by KADA ex-
perts, and they will improve the treatment of patients with AD
in a real-world setting.
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