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Background: For people with atopic dermatitis (AD) refractory to topical therapies, treatment with
phototherapy and systemic therapies can be considered. Multiple biologic therapies and Janus kinase (JAK)
inhibitors have been approved since 2014 to treat AD. These guidelines update the 2014 recommendations
for management of AD with phototherapy and systemic therapies.

Objective: To provide evidence-based recommendations on the use of phototherapy and systemic
therapies for AD in adults.

Methods: A multidisciplinary workgroup conducted a systematic review and applied the GRADE approach
for assessing the certainty of evidence and formulating and grading recommendations.

Results: The workgroup developed 11 recommendations on the management of AD in adults with
phototherapy and systemic agents, including biologics, oral JAK inhibitors, and other immunomodulatory
medications.

Limitations: Most randomized controlled trials of phototherapy and systemic therapies for AD are of short
duration with subsequent extension studies, limiting comparative long-term efficacy and safety
conclusions.
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Conclusions: We make strong recommendations for the use of dupilumab, tralokinumab, abrocitinib,
baricitinib, and upadacitinib. We make conditional recommendations in favor of using phototherapy,
azathioprine, cyclosporine, methotrexate, and mycophenolate, and against the use of systemic

corticosteroids. (J Am Acad Dermatol 2024;90:e43-56.)

Key words: atopic dermatitis; azathioprine; biologic; cyclosporine; dupilumab; eczema; JAK inhibitor;

methotrexate; phototherapy.

SCOPE AND
OBJECTIVES

For most people with
atopic dermatitis (AD), emol-
lients and  prescription
topical therapies are suffi-
cient to achieve AD control.
In contrast, people with

more severe or widespread « Analysis of the evidence resulted in 11
evidence-based recommendations,
including new recommendations on the
use of biologics and Janus kinase

AD, people with substan-
tially impaired quality of life
(QOL), and individuals
whose AD is refractory to
optimized topical therapy
may consider the use of pho-
totherapy or systemic therapies to improve disease
control and QOL." Systemic therapies considered in
these guidelines include oral medications (immuno-
suppressants, corticosteroids, antimetabolites, Janus
kinase [JAK] inhibitors) and injectable medications
(biologics) (Fig 1). The decision to initiate these
more advanced therapies should be made using
shared decision-making between patients and clini-
cians, taking into account the severity of AD, its
impact on the patient, and the efficacy, safety, and
accessibility of the available interventions.’ Some
clinical trials for phototherapy and systemic thera-
pies allow or encourage the concomitant use of
topical anti-inflammatory medications, whereas
other clinical trials do not; in clinical practice, most
patients will use evidence-based topical therapies,
including emollients and topical anti-inflammatory
medications, concomitantly with phototherapy and
systemic therapies. When AD is refractory to stan-
dard treatments, including topical therapy and sys-
temic therapies, alternate diagnoses such as allergic
contact dermatitis and cutaneous lymphoma should
be considered.””

The objective of this guideline is to provide
evidence-based recommendations for the manage-
ment of AD in adults using phototherapy modalities
and systemic (oral or injectable) therapies available
for use in the United States (US). Specifically,
this evidence review covers the use of ultraviolet

inhibitors.

CAPSULE SUMMARY

» These guidelines update the AAD’s 2014
recommendations for the management
of AD in adults with phototherapy and
systemic therapies.

(UV) B, UVA1, and psoralen
plus UVA (PUVA) photother-
apy, injectable monoclonal
antibodies (biologics), oral
JAK inhibitors, older oral or

injectable immunomodula-
tors and antimetabolites, oral
antibiotics,  antihistamines,

and phosphodiesterase-4 in-
hibitors. Recommendations
herein serve to update previ-
ously published systemic
therapy and phototherapy
recommendations.” Use of
phototherapy and systemic
therapies to manage AD in children will be covered
in a forthcoming guideline.

METHODS

A multidisciplinary workgroup developed these
guidelines using a systematic evidence review process,
which included (1) identifying and prioritizing clinical
questions and outcomes (Table 1), (2) systematic
retrieval and assessment of evidence, and (3) assess-
ment of the certainty of the evidence and formulation
of recommendations using GRADE (Grading of
Recommendations, Assessment, Development, and
Evaluation) (Table TD.

Evidence of the effectiveness and safety of photo-
therapy and systemic therapies was derived from
systematic reviews and meta-analyses of randomized
controlled trials (RCTs). Existing, current, high-
quality, eligible systematic reviews were identified
via a systematic search.”'' If relevant systematic
reviews were not available, they were commis-
sioned'” from expert systematic review groups or
conducted de novo by the workgroup and AAD staff.

Literature searches were conducted for evidence of
patient values and preferences, resource use, and
feasibility. The workgroup also included a patient
representative to provide input on preferences and
values. This evidence, along with the effectiveness
and safety data, were compiled in GRADE
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Abbreviations used:

AAD:  American Academy of Dermatology
AD: atopic dermatitis

EASI:  Eczema Area and Severity Index
FDA:  Food and Drug Administration
JAK: Janus kinase

PUVA: Psoralen plus ultraviolet A

QOL:  quality of life

RCT:  randomized controlled trial

Us: United States

uv: ultraviolet

evidence-to-decision frameworks for each clinical
question to facilitate recommendation development.
For detailed methodology, see Supplementary
Appendix 1, available via Mendeley at https://data.
mendeley.com/datasets/s72kbfrfcv/1.

Definition

AD, also known as atopic eczema, is a chronic,
pruritic inflammatory skin disease that occurs most
frequently in children, but also affects many adults. It
follows a relapsing course. AD is often associated
with a personal or family history of allergic rhinitis
and asthma.

Phototherapy

Phototherapy using UV radiation is effective for
treatment of multiple skin conditions, including
psoriasis, AD, and cutaneous lymphomas. Likely
because it has been in use for decades, there are
few modern, high-quality RCTs evaluating the effi-
cacy and safety of phototherapy for AD."” A
Cochrane review commissioned to support this
guideline included 32 clinical trials with 1219 ran-
domized participants, including children and
adults.'"” Narrowband UVB (313 nm wavelength)
was the most commonly studied treatment (13
clinical trials), followed by UVA1 (340-400 nm) (6
trials) and broadband UVB (290-320 nm) (5 clinical
trials). The heterogeneity of outcome measures used
across the different clinical trials, and deficiencies in
reporting, precluded meta-analyses for most com-
parisons. Use of older, inadequately validated
outcome measures also made the results for individ-
ual clinical trials difficult to interpret.

Based on low certainty evidence (downgraded
due to imprecision from small sample sizes and risk
of bias), we make a conditional recommendation for
the use of phototherapy to treat AD (Table IID.
Narrowband UVB is the most widely used form of
phototherapy; this may be because of its established
efficacy for psoriasis and safer track record than
UVA1 and broadband UVB. Notably, our conditional
recommendation does not include the use of PUVA,
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for which we have insufficient evidence to make any
recommendation.

Potential adverse effects from phototherapy
include sunburn-like reactions, intolerance due to
the heat from the light source, and the risk of skin
cancer associated with exposure to UV radiation.”
While an association with skin cancer is well-
established for PUVA, it appears to be less of a
concern with other modalities.”*>” Perhaps the
biggest shortcoming of UV phototherapy is accessi-
bility. Most regimens require treatments 2 to 3 times
per week for 10-14 weeks; since most phototherapy
is delivered in medical clinics, this requires a sub-
stantial time commitment for patients and may not be
feasible depending on the distance required to
travel, as well as school, work or other responsibil-
ities. Insurance coverage for phototherapy is vari-
able; some plans require substantial co-pays per
phototherapy session, making the cost prohibitive
for many patients. Home UVB phototherapy units,
with appropriate patient training and clinician su-
pervision, can increase the accessibility of photo-
therapy; studies on the efficacy and safety of home
phototherapy units for people with AD are not
available.

Monoclonal antibodies (biologics)

Dupilumab and tralokinumab are food and drug
administration (FDA)-approved biologics for AD in
adults. Dupilumab is a monoclonal antibody target-
ing the interleukin-4 receptor a. It is the first FDA-
approved targeted systemic treatment for AD. Its
efficacy in improving the signs and symptoms of AD
and QOL in adults compared with placebo was
established in large RCTs, including a 52-week ran-
domized trial (Supplementary Tables II and III,
available via Mendeley at https://data.mendeley.
com/datasets/s72kbfrfev/1).2%2° Since then, it was
also compared in short-term RCTs against abrocitinib
and upadacitinib. Dupilumab at standard dosing
(600 mg subcutaneously at initiation, then 300 mg
every 2 weeks) is somewhat less efficacious than
higher doses of those JAK inhibitors, with somewhat
better efficacy than abrocitinib 100 mg daily
and comparable efficacy to upadacitinib 15 mg
daily.”'">*" It has an excellent safety track record
in clinical trials and few major emergent safety
concerns after more than 5 years in clinical practice.
We surveyed guideline workgroup members as to
their favored first-line systemic agent, and all partic-
ipants favored dupilumab. It was also considered
first-line by an international expert panel (conducted
before the approval of tralokinumab and JAK in-
hibitors) for use in special populations of adults,
including older adults and those with renal disease,
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Adults with atopic dermatitis

SEVERITY ASSESSMENT:
+ Assessment of signs of
disease, severity of

+ Extent of the negative impact
on QOL.

EXACERBATING FACTOR
AVOIDANCE

+ Identify relevant trigger |

symptoms, and comorbidities.| | factors (allergens, irritants,

etc.) & counsel patients on |

how to avoid triggers.

BASELINE THERAPY

Moisturizers/Emollients .|

Bathing Practices |

Baseline Management

Mild to Moderate
Severe to severe

TOPICAL THERAPIES

LFDA TCS L
|:nA TCIs .|

|FDA Crisaborole ointment .|
I\FDA Ruxolitinib cream .|

Optimized Topical Therapy
for Inflamed Areas

| Wet Dressings |

* Reactive as needed for inflamed
areas or proactive application to
maintain control in recurrently
inflamed sites.

+ Shared decision-making is
important for long-term
treatment. Consider patient
satisfaction with current
treatment & ability to adhere to
maintain control.

Maintenance Therapy

If topical therapy and basic
management is optimized
consider alternative diagnoses,
such as contact dermatitis or
cutaneous lymphoma.
Consider additional treatment
with phototherapy and/or
systemic agents.

PHOTOTHERAPY & SYSTEMIC

THERAPY

Topical agents can be used
concurrently with phototherapy or
systemic agents

—e for maintenance of response,

rescue, or treatment of flares.

° SYSTEMIC THERAPIES

I Biologics |

I Immunosuppressants ] |jAKInhibitors|

Key

® strong recommendation in favor of the intervention
Conditional recommendation in favor of the intervention

@ Strong recommendation against the intervention
Conditional recommendation against the intervention

@D FDA indicated for atopic dermatitis

Abbreviations: QolL: Quality of Life
FDA: Food and Drug Administration
TCS: Topical corticosteroids

TCI:  Topical calcineurin inhibitor

Fig 1. Treatment algorithm for adults with atopic dermatitis. FDA, U.S. Food and Drug
Administration; QoL, quality of life; 7CI, topical calcineurin inhibitor; 7CS, topical corticosteroids.

liver disease, viral hepatitis, HIV, or a history of
cancer.””

Tralokinumab, a monoclonal antibody targeting
interleukin-13, is the second biologic approved for
AD. In multiple clinical trials, tralokinumab at stan-
dard dosing (600 mg at initiation followed by 300 mg
every 2 weeks) significantly improved the signs and

symptoms of AD as well as QOL.*** Like dupilu-
mab, there were no major safety concerns identified
in clinical trials. There are no head-to-head studies
evaluating tralokinumab against any other systemic
therapies; in network meta-analysis, it is somewhat
less effective than dupilumab at 16 weeks of treat-
ment, with differences in change in Eczema Area and



Table I. Clinical questions and scope

1. What are the efficacy and safety of systemic immunomodulatory, antimicrobial, and antihistamine agents for the treatment of AD?

2. What are the efficacy and safety of phototherapy or photochemotherapy for the treatment of AD?
3. What are the comparative efficacy and safety of individual systemic therapies for the treatment of AD?

4. What are the efficacy and safety of combination therapies including a systemic agent for the treatment of AD?

Outcomes of interest

Efficacy outcomes

Safety outcomes

Patient-reported outcomes

Change in clinical signs/symptoms of disease as assessed by a clinician

Prevention of flares

Serious adverse events
Withdrawal due to adverse events
Infection

Change in patient-reported signs/symptoms

Change in quality of life
Change in itch severity

Scope

Characteristic

Inclusion criteria

Exclusion criteria

Population

Intervention

Study design

Adults (=18 y of age) with a clinical diagnosis
of AD (including “eczema” or “atopic
eczema”)

Systemic therapies or phototherapy/photo
chemotherapy interventions available and
approved for use (for any indication) in the US

Published RCTs in which study participants are investigated
(inter-individual, parallel-arm trials)

Immunocompromised patients,
contact dermatitis, seborrheic dermatitis, varicose
eczema, discoid eczema; infected AD

Treatments not available or approved
for use (for any indication) in the US

Unpublished research, observational studies,
case series, case reports, modeling studies,
narrative reviews

AD, Atopic dermatitis; RCT, randomized controlled trial; US, United States.
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Table II. Strength of recommendation and certainty of evidence

Strength of recommendation Wording Implication®”’

Strong recommendation for the “We recommend...” Benefits clearly outweigh risks and burdens; recommendation applies to most patients in
use of an intervention most circumstances.

Strong recommendation “We recommend against..."” Risk and burden clearly outweigh benefits; the recommendation applies to most

against the use of an
intervention
Good practice statement “We recommend...”

"

Conditional recommendation “We conditionally recommend...
for the use of an intervention

Conditional recommendation “We conditionally recommend against...”
against the use of an
intervention

patients in most circumstances.

Guidance was viewed by the Work Group as imperative to clinical practice and
developed when the supporting evidence was considerable but indirect, and the
certainty surrounding an intervention’s impact was high with the benefits clearly
outweighing the harms (or vice versa). Good Practice Statements are strong
recommendations as the certainty surrounding the impact of the recommended
intervention is high. Implementation of these strong recommendations is considered
to clearly result in beneficial outcomes.”

Benefits are closely balanced with risks and burdens; recommendation applies to most
patients, but the most appropriate action may differ depending on the patient or
other stakeholder values.

Risks and burden closely balanced with benefits; recommendation applies to most
patients, but the most appropriate action may differ depending on the patient or
other stakeholder values

Implication>®

Certainty of evidence Wording

High “high certainty evidence”
Moderate “moderate certainty evidence”
Low “low certainty evidence”

Very low “very low certainty evidence”

Very confident that the true effect lies close to that of the estimate of the effect.

Moderately confident in the effect estimate; the true effect is likely to be close to the
estimate of the effect, but there is a possibility that it is substantially different.

Confidence in the effect estimate is limited; the true effect may be substantially
different from the estimate of the effect

The estimate of effect is very uncertain; the true effect may be substantially different
from the estimate of effect
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Table III. Recommendations for the management of atopic dermatitis in adults with phototherapy and systemic therapies

No.

Intervention

US regulatory
status*

Recommendationt

Certainty of

Strength evidence Evidence

Phototherapy
1.1

Monoclonal
antibodies
(biologics)

2.1
2.2

JAK inhibitors
3.1

3.2

33

Antimetabolite
4.1

Phototherapy
(all types)

Dupilumab

Tralokinumab

Upadacitinib

Abrocitinib

Baricitinib

Methotrexate

On-label

On-label

On-label

On-label

On-label

Off-label

Off-label

For adults with AD, we conditionally recommend
phototherapy.

Remarks: Most current literature reports on the efficacy
and safety of narrow band UVB. Wherever possible, use
a light source that minimizes the potential for harm
under the supervision of a qualified clinician.

For adults with moderate to severe AD, we recommend
dupilumab.

For adults with moderate to severe AD, we recommend
tralokinumab.

For adults with moderate to severe AD, we recommend
upadacitinib.

Remarks: Upadacitinib is approved by the FDA in patients
with AD who have failed other systemic therapies (pills
or injections, including biologics) or when use of those
therapies is inadvisable.

For adults with moderate to severe AD, we recommend
abrocitinib.

Remarks: Abrocitinib is approved by the FDA in patients
with AD who have failed other systemic therapies (pills
or injections, including biologics) or when use of those
therapies is inadvisable.

For adults with moderate to severe AD, we recommend
baricitinib.

Remark: Baricitinib is not approved by the FDA for use in
AD.

For adults with moderate to severe AD, we conditionally
recommend methotrexate with proper monitoring.

Remarks: Comorbidities or drug interactions that may
exacerbate toxicity make this intervention
inappropriate for select patients. The FDA has not
approved methotrexate for use in AD.

Conditional Low 1216

Strong Moderate 91722

Strong Moderate 92323

Strong Moderate 9.26-28

Strong Moderate 9172931

Strong Moderate 9:32:36

Conditional Low 937,38
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Table III. Cont’d

No.

Intervention

US regulatory
status*

Recommendationt

Strength

Certainty of

evidence

Evidence

Immuno-
suppressants
5.1

52

53

54

Systemic
corticosteroids
(eg, prednisone)

Mycophenolate
mofetil*

Azathioprine

Cyclosporine

On-label

Off-label

Off-label

Off-label

For adults with AD, we conditionally recommend against
systemic corticosteroids.

Remarks: Their use should be reserved exclusively for
acute, severe exacerbations and as a short-term bridge
therapy to other systemic, corticosteroid-sparing
therapy.

For adults with refractory moderate to severe AD, we
conditionally recommend mycophenolate mofetil with
proper monitoring.

Remarks: Mycophenolate mofetil is not approved by the
FDA for use in AD. Comorbidities or drug interactions
that may exacerbate toxicity make this intervention
inappropriate for select patients.

For adults with refractory moderate to severe AD, we
conditionally recommend TPMT-dosed azathioprine
with proper monitoring.

Remarks: Comorbidities or drug interactions that may
exacerbate toxicity make this intervention
inappropriate for select patients.

For adults with refractory moderate to severe AD, we
conditionally recommend limited-term use of
cyclosporine with proper monitoring.

Remarks: Evidence suggests an initial dose of 3 mg/kg/
d to 5 mg/kg/d is effective. The FDA has not approved
cyclosporine for use in AD. The FDA has approved
limited-term use (up to 1 y) in psoriasis. Comorbidities
or drug interactions that may exacerbate toxicity make
this intervention inappropriate for select patients.

Conditional

Conditional

Conditional

Conditional

Low

Very low

Low

Low

11,39

40,41

9,42,43

9,37,44-52

AD, Atopic dermatitis; FDA, Food and Drug Administration; PUVA, psoralen plus ultraviolet A.

*For medications, whether they are used on- or off-label for atopic dermatitis based on US Food and Drug Administration approval.
fThere are insufficient data at this time to make a recommendation regarding the use of PUVA phototherapy, systemic antibiotics, oral antihistamines, montelukast, apremilast, ustekinumab,
intravenous immunoglobulin, interferon gamma, omalizumab, tumor necrosis-alpha inhibitors, systemic calcineurin inhibitors (other than cyclosporine), or mepolizumab in the management of AD
(Supplementary Table |, available via Mendeley at https://data.mendeley.com/datasets/s72kbfrfcv/1).
*Mycophenolic acid can be used interchangeably depending on availability. Note that dosing differs for mycophenolic acid and mycophenolate mofetil.
While not approved by the US FDA for use in AD, cyclosporine is indicated for atopic dermatitis in other jurisdictions such as the European Union.
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Severity Index (EASD score within the minimal
clinically important difference threshold.”

We recommend both dupilumab and tralokinu-
mab; while there is high-certainty evidence for their
efficacy and they appear safe, the overall certainty of
evidence was downgraded to moderate certainty
due to statistical inconsistency in adverse events
analyses. No laboratory monitoring is required
before initiation or during treatment. Conjunctivitis
isa common adverse event with both dupilumab and
tralokinumab (Supplementary Table IV, available via
Mendeley at https://data.mendeley.com/datasets/
s72kbfrfev/1). For most patients, conjunctivitis is
self-limited and can be managed conservatively
with the use of artificial tears. Referral to ophthal-
mology should be considered, particularly if
conjunctivitis is more severe, persistent, or refractory
to conservative measures.

Notes

Janus kinase (JAK) inhibitors

JAK inhibitors work by blocking the JAK-STAT
intracellular signal transduction pathway. Those
pathways are important in the response to multiple
different cytokines, including type-2 cytokines
important for AD (including interleukin-4 and -13),
as well as unrelated cytokines important for other
inflammatory disorders. JAK inhibitors are approved
or under investigation for the treatment of multiple
conditions including AD, rtheumatoid arthritis, pso-
riatic arthritis, alopecia areata, and inflammatory
bowel disease.

Upadacitinib and abrocitinib are 2 selective JAK
inhibitors that preferentially target JAK-1. They are
approved for use in moderate-to-severe AD patients
who have failed other systemic therapies (immuno-
suppressants, corticosteroids, antimetabolites, and
injectable biologics) or when they are inadvisable. As
such, in most circumstances, these medications are
not considered to be first-line systemic therapy. Both
upadacitinib and abrocitinib demonstrated very high
efficacy at reducing the signs and symptoms of AD
and improving QOL, with rapid onset of action in
their Phase III clinical trial programs among adoles-
cents and adults with AD, leading to moderate
certainty evidence (similar to dupilumab and tralo-
kinumab, the overall certainty of evidence was
downgraded from high due to statistical inconsis-
tency for adverse event outcomes) (Supplementary
Table V, available via Mendeley at https://data.
mendeley.com/datasets/s72kbfrfcv/1),!7-20:25:31,56:57
The higher doses of upadacitinib (30 mg daily) and
abrocitinib (200 mg daily) demonstrate the highest
efficacy at reducing EASI scores up to 16 weeks of
treatment among all currently available treatments in
a network meta-analysis and were superior to

treatment initiation and the dose lowered, or the medication not started, depending on the
results.

It is suggested to start at the higher end of the dosing range and decrease the dose once
whether the modified or nonmodified form of cyclosporine is being dispensed as this can

alter bioavailability, efficacy, and safety.
For mycophenolate sodium/acid, 360 mg is equivalent to 500 mg of mycophenolate mofetil.

control is achieved. Use is generally limited to 1 year. Prescribers should be aware of

response is achieved.
It is recommended to start at 15 mg daily and increase if needed.

It is recommended to start at 100 mg daily and increase if needed.

Dose reduction to 300 mg every 4 weeks may be considered after 16 weeks if an adequate
Off-label in the US; approved for use for AD in Europe.

Pediatric and adolescent dosing will differ. Please see the product package insert for details.
Once control is achieved, the dose may be lowered to the lowest possible effective dose.

Thiopurine methyltransferase genotype or enzyme activity should be checked before

100 or 200 mg PO daily

10-25 mg PO or SC weekly

2.5-5 mg/kg PO daily

Up to 3000 mg PO daily, divided BID

2 or 4 mg PO daily

Dose
600 mg then 300 mg SC every 2 wk
15 or 30 mg PO daily

600 mg then 300 mg SC every 2 wk

3 to 5 mg/kg PO daily

Table IV. Medication dosing table for use in adults

BID, Twice a day; PO, oral; SC, subcutaneous.

Mycophenolate mofetil

Medication
Dupilumab
Tralokinumab
Upadacitinib
Abrocitinib
Baricitinib
Methotrexate
Azathioprine
Cyclosporine
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dupilumab in head-to-head clinical trials.”'">*’

Lower doses (upadacitinib 15 mg daily, abrocitinib
100 mg daily) are somewhat less efficacious than
higher doses but still show excellent improvement in
the signs and symptoms of AD.” Because of potential
safety concerns, it is recommended by the FDA and
other regulatory bodies that these medications be
started at their lower doses (Table IV), particularly in
older adults, a population considered to be at higher
risk for adverse events (Supplementary Table VI,
available via Mendeley at https://data.mendeley.
com/datasets/s72kbfrfcv/1).

Baricitinib, which preferentially inhibits both JAK-
1 and -2, is also effective for AD.**7%* It is approved
in Europe for the treatment of moderate to severe
AD, and is approved and available in the US for other
immune-mediated conditions, but is not approved
by the FDA to treat AD. While no head-to-head
clinical trials were done, network meta-analysis
suggests baricitinib is less efficacious than upadaci-
tinib and abrocitinib.”

Based on safety data from other JAK inhibitors
used in other populations, the FDA applied warnings
of increased risk of serious heart-related events,
cancer, blood clots, and death for the JAK inhibitor
class.”” In a noninferiority trial of people with active
rheumatoid arthritis despite methotrexate treatment,
aged 50 years and older, and with at least one
cardiovascular risk factor, 1455 patients were ran-
domized to either tofacitinib (a JAK-1 and -3 inhib-
itor) or a tumor necrosis alpha inhibitor and followed
for a median of 4 years.”' Major adverse cardiovas-
cular events and malignancies were higher among
people randomized to tofacitinib.”' Importantly, that
trial’s population and therefore baseline risk for
serious adverse events differs substantially from
most people initiating systemic treatment for AD,
and tofacitinib is a different JAK inhibitor with less
selective inhibition compared to the approved JAK-1
inhibitors for AD. Still, those safety signals warrant
some caution when prescribing JAK inhibitors for
AD, as serious adverse effects, including death and
thromboembolic events, have occurred in clinical
trials of AD patients. Other potential safety concerns
with JAK inhibitors include an increased risk of
serious and opportunistic infections, including her-
pes zoster.””?! When feasible, it is recommended to
vaccinate for shingles before initiating a JAK inhib-
itor, particularly for older patients. In the US and
Canada, the recombinant zoster vaccine (nonlive) is
approved for immunocompetent adults ages 50 years
and older as well as adults ages 19 years and older
who are immunocompromised or will be taking
medications that increase the risk of herpes zoster;
use of JAK inhibitors is included in the latter
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category. Patients should also receive any other
needed live vaccines before initiating treatment. It
is recommended by the FDA to check complete
blood count with differential, liver enzymes at
baseline, and after initiation or dose-escalation
(4 weeks for abrocitinib, and per routine manage-
ment after baseline for upadacitinib); lipids should
be checked only after initiation (4 weeks for abroci-
tinib, 12 weeks for upadacitinib); testing for viral
hepatitis, tuberculosis, and pregnancy should be
performed at baseline. The optimal frequency of
ongoing lab monitoring required for patients who
are continuously using JAK inhibitors is unclear.

Antimetabolites and immunosuppressants

Cyclosporine, methotrexate, azathioprine, and
mycophenolate are the most commonly recommen-
ded older systemic therapies for AD. We gave each of
these medications conditional recommendations
based on low or very low certainty evidence
(Supplementary Tables VII-XII, available via
Mendeley at https://data.mendeley.com/datasets/
s72kbfrfcv/1). Evidence was downgraded for risk
of bias and imprecision due to small sample sizes. In
one head-to-head clinical trial, cyclosporine was
more effective than methotrexate for up to 16 weeks,
after which they were similarly effective.”” In another
clinical trial, azathioprine and methotrexate had
essentially identical efficacy through 12 weeks of
treatment.”” In a network meta-analysis, cyclo-
sporine dosed between 3 and 5 mg/kg per day is
more effective than methotrexate and azathioprine,
which, in turn, are more effective than placebo, but
with substantial uncertainty due to small sample
sizes in the underlying clinical trials.™’

There is less randomized trial evidence support-
ing the use of mycophenolate. One trial randomized
patients who were already treated with cyclosporine
during a run-in period to maintenance with either
mycophenolate sodium or cyclosporine, with little
difference in efficacy between the arms at
10 weeks. "

Cyclosporine, methotrexate, azathioprine, and
mycophenolate require baseline and ongoing labo-
ratory monitoring for adverse effects. Specific guid-
ance can be found in the 2014 AAD guidelines.* Each
of these medications can also increase the risk of
serious infections. Additionally, each has its own
specific potential end-organ toxicities. Among other
effects, cyclosporine is most prominently associated
with renal impairment and hypertension, metho-
trexate with liver damage, and azathioprine and
mycophenolate with cytopenias. Cyclosporine is
not suitable for long-term use, as the potential for
renal damage increases with cumulative dose. We
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suggest limiting treatment to no more than 12 months
(and preferably less) based on the FDA recommen-
dations regarding use in psoriasis.’*

Cyclosporine, methotrexate, azathioprine, and
mycophenolate are substantially less expensive
than biologics and oral JAK inhibitors; however, we
are unaware of formal cost-effectiveness analyses
comparing these treatments. Because of lower cer-
tainty evidence relative to newer medications, the
potential for serious adverse events including in-
fections and organ dysfunction, the need for strin-
gent laboratory monitoring, and the absence of FDA
approval for use in AD, we do not consider these
medications to be first-line treatments.

Systemic corticosteroids are commonly pre-
scribed for people with moderate-to-severe AD.
This may be because they are very effective in the
short term and easy to prescribe, with general
practitioners and specialists familiar with their use
for many other diseases. However, we conditionally
recommend against systemic corticosteroids for use
in AD. The clinical trial evidence base is low-
certainty, consisting only of a single trial of prednis-
olone vs cyclosporine that was discontinued
prematurely due to rebound flares in the predniso-
lone arm (Supplementary Table XIII, available via
Mendeley at https://data.mendeley.com/datasets/
s72kbfrfcv/1).” Because of the substantial risk of
serious adverse events with systemic corticosteroids,
even with short-term use,”‘they are not recommen-
ded for AD. Clinicians might consider short courses
of systemic corticosteroids in limited circumstances,
such as when no other options are available, or as a
bridge to other long-term therapies.”’

Systemic therapies with insufficient evidence
to make recommendations

There are insufficient data currently to make a
recommendation regarding the use of PUVA photo-
therapy, systemic antibiotics, oral antihistamines,
montelukast, apremilast, ustekinumab, intravenous
immunoglobulin, interferon gamma, omalizumab,
tumor necrosis-alpha inhibitors, systemic calcineurin
inhibitors (other than cyclosporine), or mepolizu-
mab in the management of AD (Supplementary
Tables I, TV, VII and XIV, available via Mendeley
at https://data.mendeley.com/datasets/s72kbfrfcv/
1). The use of systemic antibiotics should be limited
to instances of clinically evident infection.

Gaps in research

More RCT evidence is needed to better under-
stand the role of phototherapy in the treatment of
AD. Clinical trials comparing different phototherapy
modalities and comparing phototherapy to other
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treatment strategies, including systemic therapies,
would be helpful. Larger clinical trials would also be
helpful for cyclosporine, methotrexate, azathioprine,
and mycophenolate to improve the certainty of
evidence for those medications. Furthermore, formal
cost-effectiveness analyses comparing older to
newer treatments are needed.

As new systemic therapies continue to be devel-
oped and tested, we encourage the inclusion of
active comparator arms in RCTs, rather than relying
solely on placebo-controlled trials. Active compara-
tors enable a better understanding of how new
treatments fit into the current treatment paradigm,
improving shared decision-making for patients and
clinicians. Robust evidence would also be helpful to
understand how phototherapy and systemic medi-
cation regimens can be best used to achieve long-
term control of AD. Future clinical trials should also
strive to include a more diverse and generalizable
patient population; clinical trials for systemic thera-
pies to date have preferentially excluded older adults
and people with comorbidities.”*

All clinical trials for AD should include the core
outcome measures from the Harmonizing Outcomes
Measures for Eczema (HOME) group — EASI (assess-
ing clinical signs of AD), Patient Oriented Eczema
Measure (POEM, assessing symptoms), 24-hour Peak
Pruritus Numeric Rating Scale (PP-NRS, assessing
itch), Dermatology Life Quality Index (DLQI, assess-
ing quality of life) and either the Recap of Atopic
Eczema (RECAP) or Atopic Dermatitis Control Tool
(ADCT) (assessing AD control) — and trial manu-
scripts should report results for these measures,
including baseline and follow-up mean scores with
standard deviations.””*® Standardized measure-
ments and reporting of AD outcomes enable a
more complete understanding of the results of
clinical trials and allow for trial data to be synthesized
in meta-analysis.

The long-term safety of systemic medications for
AD should be continuously monitored with rigorous
pharmacovigilance studies. Studies evaluating the
risk of venous thromboembolism, cardiovascular
events, and cancer associated with JAK inhibitors
used for AD are necessary.

CONCLUSIONS

When AD is more severe or refractory to topical
treatment, advanced treatment with phototherapy or
systemic medications can be considered. In this
clinical practice guideline, we make strong recom-
mendations for the use of dupilumab, tralokinumab,
abrocitinib, baricitinib, and upadacitinib. We make
conditional recommendations in favor of photo-
therapy, cyclosporine, methotrexate, azathioprine,
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and mycophenolate, and
corticosteroids.

against  systemic
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