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Abstract  89 

 90 

Background: For people with atopic dermatitis (AD) refractory to topical therapies, treatment 91 

with phototherapy and systemic agents can be considered. Multiple biologic therapies and Janus 92 

kinase (JAK)-inhibitors have been approved since 2014 to treat AD. These guidelines update the 93 

2014 recommendations for management of AD with phototherapy and systemic agents.  94 

 95 

Objective: To provide evidence-based recommendations on the use of phototherapy and systemic 96 

agents for AD in adults. 97 

 98 

Methods: A multidisciplinary workgroup conducted a systematic review and applied the 99 

GRADE approach for assessing the certainty of evidence and formulating and grading 100 

recommendations.  101 

 102 

Results: The workgroup developed 11 recommendations on the management of AD in adults 103 

with phototherapy and systemic agents, including biologics, oral JAK-inhibitors, and other 104 

immunomodulatory medications.  105 

 106 

Limitations: Most randomized trials of phototherapy and systemic agents for AD are of short 107 

duration with subsequent extension studies, limiting comparative long-term efficacy and safety 108 

conclusions.   109 

 110 

Conclusions: We make strong recommendations for the use of dupilumab, tralokinumab, 111 

abrocitinib, baricitinib, and upadacitinib. We make conditional recommendations in favor of 112 

using phototherapy, azathioprine, cyclosporine, methotrexate, and mycophenolate, and against 113 

use of systemic corticosteroids. 114 
 115 
 116 
 117 
 118 
 119 
 120 
 121 
 122 
 123 
 124 
 125 
 126 
 127 
 128 
 129 
 130 
 131 
 132 
 133 
 134 
 135 
 136 
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Abbreviations Used  137 

AAD: American Academy of Dermatology 138 

AD: Atopic dermatitis 139 

EASI: Eczema area severity index 140 

FDA: Food and Drug Administration 141 

JAK: Janus kinase 142 

PUVA: Psoralen plus ultraviolet A 143 

US: United States 144 

UV: Ultraviolet 145 

 146 

 147 

 148 

 149 

 150 

 151 

 152 

 153 

 154 

 155 

 156 

 157 

 158 

 159 

 160 
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Scope & Objectives 161 

For most people with atopic dermatitis (AD), emollients and prescription topical therapies are 162 

sufficient to achieve AD control. In contrast, people with more severe or widespread AD and 163 

individuals whose AD is refractory to optimized topical therapy may consider use of 164 

phototherapy, systemic or biologic agents to improve disease control and quality of life.1 The 165 

decision to initiate these more advanced therapies should be made using shared decision-making 166 

between patients and clinicians, taking into account the severity of AD, its impact on the patient, 167 

and the efficacy, safety, and accessibility of the available interventions.1 Some clinical trials for 168 

phototherapy and systemic agents allow or encourage the concomitant use of topical anti-169 

inflammatory medications, whereas other trials do not; in clinical practice, most patients will use 170 

evidence-based topical therapies, including emollients and topical anti-inflammatory 171 

medications, concomitantly with phototherapy and systemic agents. When AD is refractory to 172 

standard treatments, including topical therapy and systemic agents, alternate diagnoses such as 173 

allergic contact dermatitis and cutaneous lymphoma should be considered.2, 3 174 

 175 

The objective of this guideline is to provide evidence-based recommendations for the 176 

management of AD in adults using phototherapy modalities and systemic (oral or injectable) 177 

agents available for use in the United States (US). Specifically, this evidence review covers the 178 

use of ultraviolet (UV) B, UVA1, and psoralen plus UVA (PUVA) phototherapy, injectable 179 

monoclonal antibodies (biologics), oral Janus kinase (JAK) inhibitors, older immunomodulators 180 

and antimetabolites, oral antibiotics, antihistamines, and phosphodiesterase-4 inhibitors. 181 

Recommendations herein serve to update previously published systemic therapy and 182 
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phototherapy recommendations.4 Use of phototherapy and systemic agents to manage AD in 183 

children will be covered in a forthcoming guideline. 184 

 185 

Methods  186 

A multidisciplinary workgroup developed these guidelines using a systematic evidence review 187 

process, which included (i) identifying and prioritizing clinical questions and outcomes (Table 188 

I), (ii) systematic retrieval and assessment of evidence, and (iii) assessment of the certainty of 189 

the evidence and formulation of recommendations using GRADE (Grading of 190 

Recommendations, Assessment, Development, and Evaluation) (Table II).  191 

Evidence of the effectiveness and safety of phototherapy and systemic agents was derived from 192 

systematic reviews and meta-analyses of randomized controlled trials. Existing, current, high-193 

quality, eligible systematic reviews were identified via a systematic search.5-8 If relevant 194 

systematic reviews were not available, they were commissioned9 from expert systematic review 195 

groups or conducted de novo by the workgroup and AAD staff.  196 

Literature searches were conducted for evidence of patient values and preferences, resource use, 197 

and feasibility. The workgroup also included a patient representative to provide input on 198 

preferences and values. This evidence, along with the effectiveness and safety data, was 199 

compiled in GRADE evidence-to-decision frameworks for each clinical question to facilitate 200 

recommendation development. 201 

For detailed methodology, see e-Appendix 1. 202 

Table I. Clinical Questions and Scope 203 

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? 
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3. What are the comparative efficacy and safety of individual systemic agents 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 
Change in clinical signs/symptoms of disease as assessed by clinician 

Prevention of flares 

Safety Outcomes 

Serious adverse events 

Withdrawal due to adverse events 

Infection 

Patient-Reported 

Outcomes 

Change in patient-reported signs/symptoms 

Change in quality of life 

Change in itch severity 

Scope 

Characteristic Inclusion Criteria Exclusion Criteria 

Population Adults (≥ 18 years of age) with a clinical 

diagnosis of AD (including “eczema” or “atopic 

eczema”) 

Immunocompromised patients, contact 

dermatitis, seborrheic dermatitis, 

varicose eczema, discoid eczema; 

infected atopic dermatitis 

Intervention Systemic agents or 

phototherapy/photochemotherapy interventions 

available and approved for use (for any 

indication) in the US  

Treatments not available or approved for 

use (for any indication) in the US 

Study Design Published RCTs in which study participants are 

investigated (inter-individual, parallel-arm trials) 

Unpublished research, observational 

studies, case series, case reports, 

modeling studies, narrative reviews 
AD, Atopic dermatitis; RCT, randomized controlled trial; US, United States 204 

 205 

 206 

 207 

 208 

 209 

 210 

 211 

 212 

 213 

 214 

 215 
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Table II. Strength of Recommendation and Certainty of Evidence 216 
Strength of Recommendation Wording Implication10-12  

Strong recommendation for the 

use of an intervention 

 

 

Strong recommendation against 

the use of an intervention 

 

Good Practice Statement  

“We recommend…”   

 

 

“We recommend 

against…”          

 

 

“We recommend…” 

Benefits clearly outweigh risk and burdens; 

recommendation applies to most patients in most 

circumstances.  

 

Risk and burden clearly outweigh benefits; 

recommendation applies to most 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.12 

Conditional recommendation for 

the use of an intervention 

“We conditionally 

recommend…” 

Benefits are closely balanced with risks and burden; 

recommendation applies to most patients, but the most 

appropriate action may differ depending on the patient or 

other stakeholder values.  
Conditional recommendation 

against the use of an intervention 

“We conditionally 

recommend 

against…” 

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 

Certainty of Evidence Wording Implication10, 11 

High “high certainty 

evidence” 

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

estimate of the effect. 

Moderate “moderate certainty 

evidence” 

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. 

Low “low certainty 

evidence” 

Confidence in the effect estimate is limited; the true effect 

may be substantially different from the estimate of the 

effect 

Very Low "very low certainty 

evidence" 

The estimate of effect is very uncertain; the true effect may 

be substantially different from the estimate of effect 

 217 

Definition 218 

AD, also known as atopic eczema, is a chronic, pruritic inflammatory skin disease that occurs 219 

most frequently in children, but also affects many adults. It follows a relapsing course. AD is 220 

often associated with a personal or family history of allergic rhinitis and asthma.  221 
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Table III. Recommendation for the management of atopic dermatitis in adults with phototherapy 222 

and systemic agents. 223 

No. Intervention US 

Regulatory 

status* 

Recommendation Strength Certainty 

of 

evidence 

Evidence 

Phototherapy 

1.1 Phototherapy 

(all types) 

On-label For adults with AD, 

we conditionally 

recommend 

phototherapy. 

 

Remarks: Most 

current literature 

reports 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. 

Conditional Low 9, 13-16 

Monoclonal antibodies (biologics) 

2.1 Dupilumab On-label For adults with 

moderate to severe 

AD, we recommend 

dupilumab. 

Strong Moderate 6, 17-22 

2.2 Tralokinumab On-label For adults with 

moderate to severe 

AD, we recommend 

tralokinumab. 

Strong Moderate 6, 23-25 

JAK inhibitors 

3.1 Upadacitinib On-label 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. 

Strong Moderate 6, 26-28 

3.2 Abrocitinib On-label For adults with 

moderate to severe 

AD, we recommend 

abrocitinib. 

 

Strong Moderate 6, 17, 29-31 
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Remarks: Abrocitinib 

is approved by the 

FDA in patients with 

AD who have failed 

other systemic 

therapies. 

3.3 Baricitinib Off-label For adults with 

moderate to severe 

AD, we recommend 

baricitinib. 

 

Remark: Baricitinib is 

not approved by the 

FDA for use in AD. 

Strong Moderate 6, 32-36 

Antimetabolite 

4.1 Methotrexate Off-label For adults with AD, 

we conditionally 

recommend 

methotrexate. 

 

Remarks: 

Comorbidities or drug 

interactions that may 

exacerbate toxicity 

make this intervention 

inappropriate for 

select patients. In the 

US, the FDA has not 

approved 

methotrexate for use 

in AD. 

Conditional Low 6, 37, 38 

Immunosuppressants 

5.1 Systemic 

corticosteroids 

(e.g., 

prednisone) 

On-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, 

steroid-sparing 

therapy. 

Conditional Low 8, 39 

5.2 Mycophenolate 

mofetil^ 

Off-label For adults with 

refractory AD, we 

conditionally 

Conditional Very low 40, 41 



11 
 

 

recommend 

mycophenolate 

mofetil. 

 

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. 

5.3 Azathioprine Off-label For adults with 

refractory moderate-

to-severe AD, we 

conditionally 

recommend TMPT-

dosed azathioprine 

with proper 

monitoring. 

 

Remarks: 

Comorbidities or drug 

interactions that may 

exacerbate toxicity 

make this intervention 

inappropriate for 

select patients. 

Conditional Low 6, 42, 43 

5.4 Cyclosporine Off-label For adults with 

refractory moderate to 

severe AD, we 

conditionally 

recommend limited 

term use of 

cyclosporine. 

 

Remarks: Evidence 

suggests an initial 

dose of 3mg/kg/d to 

5mg/kg/d is effective. 

The FDA has not 

approved cyclosporine 

for use in AD. The 

FDA has approved 

limited term use (up to 

one year) in psoriasis. 

Comorbidities or drug 

interactions that may 

Conditional Low 6, 37, 44-52 



12 
 

 

exacerbate toxicity 

make this intervention 

inappropriate for 

select patients. 

AD: atopic dermatitis; FDA: Food and Drug Administration; PUVA: psoralen plus ultraviolet A 224 

*For medications, whether they are used on- or off-label for atopic dermatitis based on US Food 225 

and Drug Administration approval 226 

^mycophenolic acid can be used interchangeably depending on availability. Note that dosing 227 

differs for mycophenolic acid and mycophenolate mofetil. 228 

There are insufficient data at this time to make a recommendation regarding the use of PUVA 229 

phototherapy, systemic antibiotics, oral antihistamines, montelukast, apremilast, ustekinumab, 230 

intravenous immunoglobulin, interferon gamma, omalizumab, tumor necrosis-alpha inhibitors, 231 

systemic calcineurin inhibitors (other than cyclosporine), or mepolizumab in the management of 232 

AD (e-Table 1).  233 
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Phototherapy 234 

Phototherapy using UV radiation is effective for treatment of multiple skin conditions, including 235 

psoriasis, atopic dermatitis, and cutaneous lymphomas. Likely because it has been in use for 236 

decades, there are few modern, high-quality randomized clinical trials evaluating the efficacy 237 

and safety of phototherapy for atopic dermatitis.9 A Cochrane review commissioned to support 238 

this guideline included 32 trials with 1,219 randomized participants, including children and 239 

adults.9 Narrowband UVB (313 nm wavelength) was the most commonly studied treatment (13 240 

trials), followed by UVA1 (340-400 nm) (6 trials) and broadband UVB (290-320 nm) (5 trials). 241 

The heterogeneity of outcome measures used across the different trials, and deficiencies in 242 

reporting, precluded meta-analyses for most comparisons. Use of older, inadequately validated 243 

outcome measures also made the results for individual trials difficult to interpret. 244 

Based on low certainty evidence (downgraded due to imprecision from small sample sizes and 245 

risk of bias), we make a conditional recommendation for use of phototherapy to treat AD (Table 246 

III). Narrowband UVB is the most widely used form of phototherapy; this may be because of its 247 

established efficacy for psoriasis and safer track record than UVA1 and broadband UVB. 248 

Notably, our conditional recommendation does not include the use of PUVA, for which we have 249 

insufficient evidence to make any recommendation. 250 

Potential adverse effects from phototherapy include sunburn-like reactions, intolerance due to the 251 

heat from the light source, and the risk of skin cancer associated with exposure to UV radiation.53 252 

While an association with skin cancer is well-established for PUVA, it appears to be less of a 253 

concern with other modalities.54, 55 Perhaps the biggest shortcoming of UV phototherapy is 254 

accessibility. Most regimens require treatments two to three times per week for 10-14 weeks; 255 
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since most phototherapy is delivered in medical clinics, this requires a substantial time 256 

commitment for patients and may not be feasible depending on the distance required to travel, as 257 

well as school, work or other responsibilities. Insurance coverage for phototherapy is variable; 258 

some plans require substantial co-pays per phototherapy session, making the cost prohibitive for 259 

many patients. Home UVB phototherapy units, with appropriate patient training and clinician 260 

supervision, can increase the accessibility of phototherapy; studies on the efficacy and safety of 261 

home phototherapy units for people with AD are not available. 262 

Monoclonal antibodies (biologics) 263 

Dupilumab and tralokinumab are FDA-approved biologics for AD in adults. Dupilumab is a 264 

monoclonal antibody targeting the interleukin-4 receptor α. It is the first FDA-approved targeted 265 

systemic treatment for AD. Its efficacy in improving the signs and symptoms of AD and quality 266 

of life in adults compared with placebo was established in large randomized trials, including a 267 

52-week randomized trial (e-Tables 2-3).18-20 Since then, it was also compared in short-term 268 

randomized trials against abrocitinib and upadacitinib. As discussed above, dupilumab at 269 

standard dosing (600 mg subcutaneously at initiation, then 300 mg every 2 weeks) is somewhat 270 

less efficacious than higher doses of those JAK inhibitors, with somewhat better efficacy than 271 

abrocitinib 100 mg daily and comparable efficacy to upadacitinib 15 mg daily.6, 17, 56, 57 Its 272 

excellent safety track record in clinical trials and few major emergent safety concerns after more 273 

than 5 years in clinical practice make it the favored first-line systemic agent for all participants 274 

on our guideline workgroup. It was also considered first-line by an international expert panel for 275 

use in special populations of adults, including older adults and those with renal disease, liver 276 

disease, viral hepatitis, HIV, and a history of cancer.58 277 
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Tralokinumab, a monoclonal antibody targeting interleukin-13, is the second biologic approved 278 

for AD. In multiple clinical trials, tralokinumab 600 mg at initiation followed by 300 mg every 2 279 

weeks significantly improved the signs and symptoms of AD as well as quality of life.24, 25 Like 280 

dupilumab, there were no major safety concerns identified in clinical trials. There are no head-to-281 

head studies evaluating tralokinumab against any other systemic agents; in network meta-282 

analysis, it is somewhat less effective than dupilumab, upadacitinib, and abrocitinib at 16 weeks 283 

of treatment.58  284 

We recommend both dupilumab and tralokinumab; the evidence is of moderate certainty due to 285 

inconsistency in adverse events analyses. Still, these medications appear safe. No laboratory 286 

monitoring is required before initiation or during treatment. Conjunctivitis is a common adverse 287 

event with both dupilumab and tralokinumab (e-Table 4). For most patients, conjunctivitis is 288 

self-limited and can be managed conservatively with use of artificial tears. Referral to 289 

ophthalmology should be considered, particularly if conjunctivitis is more severe, persistent, or 290 

refractory to conservative measures. 291 

Janus kinase (JAK) inhibitors 292 

JAK inhibitors work by blocking the JAK-STAT intracellular signal transduction pathway. 293 

Those pathways are important in the response to multiple different cytokines, including type-2 294 

cytokines important for AD (including interleukin-4 and -13), as well as unrelated cytokines 295 

important for other inflammatory disorders. JAK inhibitors are approved or under investigation 296 

for the treatment of multiple conditions including AD, rheumatoid arthritis, psoriatic arthritis, 297 

alopecia areata, and inflammatory bowel disease. 298 
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Upadacitinib and abrocitinib are two selective JAK inhibitors that preferentially target JAK-1. 299 

They are approved for use in moderate-to-severe atopic dermatitis patients who have failed other 300 

systemic therapies. As such, in most circumstances, these medications are not considered to be 301 

first-line systemic therapy. Both upadacitinib and abrocitinib demonstrated very high efficacy 302 

with rapid onset of action in their Phase III clinical trial programs among adolescents and adults 303 

with AD, leading to moderate certainty evidence (downgraded from high due to inconsistency in 304 

adverse event outcome data) (e-Table 5).17, 26, 28, 31, 56, 57 The higher doses of upadacitinib (30 mg 305 

daily) and abrocitinib (200 mg daily) demonstrate the highest efficacy at reducing eczema area 306 

and severity index (EASI) scores up to 16 weeks of treatment among all currently available 307 

treatments in a network meta-analysis and were superior to dupilumab in head-to-head trials.6, 17, 308 

56, 57 Lower doses (upadacitinib 15 mg daily, abrocitinib 100 mg daily) are somewhat less 309 

efficacious, but still, show excellent improvement in the signs and symptoms of AD.6 Because of 310 

potential safety concerns, it is recommended by the US Food and Drug Administration (FDA) 311 

and other regulatory bodies that these medications be started at their lower doses (Table IV), 312 

particularly in older adults, a population considered to be at higher risk for adverse events (e-313 

Table 6). 314 

Baricitinib, which preferentially inhibits both JAK-1 and -2, is also effective for AD.32-36, 59 It is 315 

approved in Europe for the treatment of AD, and is approved and available in the US for other 316 

immune-mediated conditions, but is not approved by the US FDA to treat AD. While no head-to-317 

head trials were done, network meta-analysis suggests baricitinib is less efficacious than 318 

upadacitinib and abrocitinib.6 319 
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Based on safety data from other JAK inhibitors used in other populations, the FDA applied 320 

warnings of increased risk of serious heart-related events, cancer, blood clots, and death for the 321 

JAK inhibitor class.60 In a non-inferiority trial of people with active rheumatoid arthritis despite 322 

methotrexate treatment, aged 50 and older, and with at least one cardiovascular risk factor, 1,455 323 

patients were randomized to either tofacitinib (a JAK-1 and -3 inhibitor) or a tumor necrosis 324 

alpha inhibitor and followed for a median of 4 years.61 Major adverse cardiovascular events and 325 

malignancies were higher among people randomized to tofacitinib.61 Importantly, that trial’s 326 

population and therefore baseline risk for serious adverse events differs substantially from most 327 

people initiating systemic treatment for atopic dermatitis, and tofacitinib is a different JAK 328 

inhibitor with less selective inhibition compared to the approved JAK1 inhibitors for AD. Still, 329 

those safety signals warrant some caution when prescribing JAK inhibitors for AD, as serious 330 

adverse effects, including death and thromboembolic events, have occurred in trials of AD 331 

patients.  Other potential safety concerns with JAK inhibitors include an increased risk of serious 332 

and opportunistic infections, including herpes zoster.26, 31 When feasible, it is recommended to 333 

vaccinate for shingles before initiating a JAK inhibitor, particularly for older patients. In the US 334 

and Canada, the recombinant zoster vaccine (non-live) is approved for immunocompetent adults 335 

ages 55 years and older as well as adults ages 19 years and older who are immunocompromised 336 

or will be taking medications that increase risk of herpes zoster; use of JAK inhibitors is included 337 

in the latter category. Patients should also receive any other needed live vaccines before 338 

initiating treatment. It is recommended by the US FDA to check complete blood count with 339 

differential, liver enzymes at baseline and after initiation or dose-escalation (4 weeks for 340 

abrocitinib, 12 weeks for upadacitinib); lipids should be checked only after initiation (4 weeks 341 

for abrocitinib, 12 weeks for upadacitinib); testing for viral hepatitis, tuberculosis, and pregnancy 342 
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should be performed at baseline. The optimal frequency of ongoing lab monitoring required for 343 

patients who are continuously using JAK inhibitors is unclear. 344 

Antimetabolites and immunosuppressants 345 

Cyclosporine, methotrexate, azathioprine, and mycophenolate are the most commonly 346 

recommended older systemic agents for AD. We gave each of these medications conditional 347 

recommendations based on low or very low certainty evidence (e-Tables 7-12). Evidence was 348 

downgraded for risk of bias and imprecision due to small sample sizes. In one head-to-head trial, 349 

cyclosporine was more effective than methotrexate for up to 16 weeks, after which they were 350 

similarly effective.37 In another, trial, azathioprine and methotrexate had essentially identical 351 

efficacy through 12 weeks of treatment.38 In network meta-analysis, cyclosporine dosed between 352 

3 and 5 mg/kg per day is more effective than methotrexate and azathioprine, which, in turn, are 353 

more effective than placebo, but with substantial uncertainty due to small sample sizes in the 354 

underlying trials.5, 6 355 

There is less randomized trial evidence supporting the use of mycophenolate. One trial 356 

randomized patients who were already treated with cyclosporine during a run-in period to 357 

maintenance with either mycophenolate sodium or cyclosporine, with little difference in efficacy 358 

between the arms at 10 weeks.40 359 

Cyclosporine, methotrexate, azathioprine, and mycophenolate require baseline and ongoing 360 

laboratory monitoring for adverse effects. Specific guidance can be found in the 2014 AAD 361 

guidelines.4 Each of these medications can also increase the risk of serious infections. 362 

Additionally, each has its own specific potential end-organ toxicities. Among other effects, 363 
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cyclosporine is most prominently associated with renal impairment and hypertension, 364 

methotrexate with liver damage, and azathioprine and mycophenolate with cytopenias. 365 

Cyclosporine is not suitable for long-term use, as the potential for renal damage increases with 366 

cumulative dose. We suggest limiting treatment to no more than 12 months (and preferably less) 367 

based on the US FDA recommendations regarding use in psoriasis.62  368 

Cyclosporine, methotrexate, azathioprine, and mycophenolate are substantially less expensive 369 

than biologics and oral JAK inhibitors; however, we are unaware of formal cost-effectiveness 370 

analyses comparing these treatments. Because of lower certainty evidence relative to newer 371 

medications, the potential for serious adverse events including infections and organ dysfunction, 372 

the need for stringent laboratory monitoring, and the absence of FDA approval for use in AD, we 373 

do not consider these medications to be first-line treatments. 374 

Systemic corticosteroids are commonly prescribed for people with moderate-severe AD.63 This 375 

may be because they are very effective in the short term and easy to prescribe, with general 376 

practitioners and specialists familiar with their use for many other diseases. However, we 377 

conditionally recommend against systemic corticosteroids for use in AD. The clinical trial 378 

evidence base is low-certainty, consisting only of a single trial of prednisolone vs cyclosporine 379 

that was discontinued prematurely due to rebound flares in the prednisolone arm (e-Table 13).39 380 

Because of the substantial risk of serious adverse events with systemic corticosteroids, even with 381 

short-term use,64 they are not recommended for AD. Clinicians might consider short courses of 382 

systemic corticosteroids in limited circumstances, such as when no other options are available, or 383 

as a bridge to other long-term therapies.65 384 

Systemic treatments with insufficient evidence to make recommendations 385 
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There are insufficient data currently to make a recommendation regarding the use of PUVA 386 

phototherapy, systemic antibiotics, oral antihistamines, montelukast, apremilast, ustekinumab, 387 

intravenous immunoglobulin, interferon gamma, omalizumab, tumor necrosis-alpha inhibitors, 388 

systemic calcineurin inhibitors (other than cyclosporine), or mepolizumab in the management of 389 

AD (e-Tables 1, 4, 7 & 14). The use of systemic antibiotics should be limited to instances of 390 

clinically evident infection. 391 

Gaps in Research 392 

More randomized controlled trial evidence is needed to better understand the role of 393 

phototherapy in the treatment of AD. Trials comparing different phototherapy modalities and 394 

comparing phototherapy to other treatment strategies, including systemic treatments, would be 395 

helpful. Larger trials would also be helpful for cyclosporine, methotrexate, azathioprine, and 396 

mycophenolate to improve the certainty of evidence for those medications. Furthermore, formal 397 

cost-effectiveness analyses comparing older to newer treatments are needed. 398 

As new systemic agents continue to be developed and tested, we encourage the inclusion of 399 

active comparator arms in randomized trials, rather than relying solely on placebo-controlled 400 

trials. Active comparators enable a better understanding of how new treatments fit into the 401 

current treatment paradigm, improving shared decision-making for patients and clinicians. 402 

Robust evidence would also be helpful to understand how phototherapy and systemic medication 403 

regimens can be best used to achieve long-term control of AD. Future trials should also strive to 404 

include a more diverse and generalizable patient population; trials for systemic agents to date 405 

have preferentially excluded older adults and people with comorbidities.58, 66  406 



21 
 

 

All trials for AD should include the core outcome measures from the Harmonizing Outcomes 407 

Measures for Eczema (HOME) group – EASI (assessing clinical signs of AD), Patient Oriented 408 

Eczema Measure (POEM, assessing symptoms), 24-hour Peak Pruritus Numeric Rating Scale 409 

(PP-NRS, assessing itch), Dermatology Life Quality Index (DLQI, assessing quality of life) and 410 

either the Recap of Atopic Eczema (RECAP) or Atopic Dermatitis Control Tool (ADCT) 411 

(assessing AD control) – and trial manuscripts should report results for these measures, including 412 

baseline and follow-up mean scores with standard deviations.67, 68 Standardized measurement 413 

and reporting of AD outcomes enable a more complete understanding of the results of trials and 414 

allow for trial data to be synthesized in meta-analysis.  415 

The long-term safety of systemic medications for AD should be continuously monitored with 416 

rigorous pharmacovigilance studies. Studies evaluating the risk of venous thromboembolism, 417 

cardiovascular events, and cancer associated with JAK inhibitors used for AD are necessary.  418 
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Conclusions 419 

When AD is more severe or refractory to topical treatment, advanced treatment with 420 

phototherapy or systemic medications can be considered. In this clinical practice guideline, we 421 

make strong recommendations for the use of dupilumab, tralokinumab,  abrocitinib, baricitinib, 422 

and upadacitinib. We make conditional recommendations in favor of phototherapy, cyclosporine, 423 

methotrexate, azathioprine, and mycophenolate, and against systemic corticosteroids. 424 

Table IV. Medication dosing table for use in adults 425 

Medication Dose Notes 

Dupilumab 600 mg then 300 mg SC 

every 2 weeks 

Pediatric and adolescent dosing will 

differ.  Please see the product 

package insert for details.  

Tralokinumab 600 mg then 300 mg SC 

every 2 weeks 

Dose reduction to 300 mg every 4 

weeks may be considered after 16 

weeks if an adequate response is 

achieved 

Upadacitinib 15 or 30 mg PO daily It is recommended to start at 15 mg 

daily and increase if needed. 

Abrocitinib 100 or 200 mg PO daily It is recommended to start at 100 mg 

daily and increase if needed. 

Baricitinib 2 or 4 mg PO daily Off-label in the US; approved for 

use for AD in Europe 

Methotrexate 10-25 mg PO or SC 

weekly 

Once control is achieved, the dose 

may be lowered to the lowest 

possible effective dose. 

Azathioprine 2.5-5 mg/kg PO daily Thiopurine methyltransferase 

genotype or enzyme activity should 

be checked before treatment 

initiation and the dose lowered, or 

the medication not started, 

depending on the results. 

Cyclosporine 3 to 5 mg/kg PO daily It is suggested to start at the higher 

end of the dosing range and decrease 

the dose once control is achieved. 

Use is generally limited to 1 year. 

Prescribers should be aware of 

whether the modified or non-

modified form of cyclosporine is 
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being dispensed as this can alter 

bioavailability, efficacy, and safety. 

Mycophenolate mofetil Up to 3000 mg PO daily, 

divided BID 

For mycophenolate sodium/acid, 

360 mg is equivalent to 500 mg of 

mycophenolate mofetil 

  426 
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