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CLINICAL REVIEW

In 2020, the American Academy of Dermatology (AAD) and the 
National Psoriasis Foundation (NPF) released a set of guidelines for 
the management of psoriasis in adults with systemic nonbiologic 
therapies, including acitretin, apremilast, cyclosporine, fumaric acid 
esters, methotrexate, and tofacitinib. This review addresses dosing, 
efficacy, toxicity, drug-related interactions, and contraindications 

alongside evidence-based treatment recommendations for each sys-
temic therapy. Important considerations for treatment such as drug 
selection, initiation of therapy, drug monitoring, and patient manage-
ment also are discussed. Physicians are encouraged to use these 
recommendations to guide treatments based on individual patient 
needs and disease characteristics.

Cutis. 2021;107:99-103.

Psoriasis is a chronic relapsing skin condition char-
acterized by keratinocyte hyperproliferation and a 
chronic inflammatory cascade. Therefore, control-

ling inflammatory responses with systemic medications is 
beneficial in managing psoriatic lesions and their accom-
panying symptoms, especially in disease inadequately 
controlled by topicals. Ease of drug administration and 
treatment availability are benefits that systemic nonbio-
logic therapies may have over biologic therapies.

In 2020, the American Academy of Dermatology 
(AAD) and the National Psoriasis Foundation (NPF) 
published guidelines for managing psoriasis in adults 
with systemic nonbiologic therapies.1 Dosing, efficacy, 
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PRACTICE POINTS
•  Systemic nonbiologic therapies are effective treat-

ments for adults with psoriasis. The benefits of these 
treatments include ease of administration and the abil-
ity to control widespread disease.

•  When selecting a therapy, a thorough evaluation of 
patient characteristics and commitment to lifestyle 
adjustments is necessary, including careful consid-
eration in women of childbearing potential and those 
with plans of starting a family.

•  Regular drug monitoring and patient follow-up is cru-
cial to ensure safe dosing adjustments and to mitigate 
potential adverse effects.
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toxicity, drug-related interactions, and contraindications 
are addressed alongside evidence-based treatment rec-
ommendations. This review addresses current recom-
mendations for systemic nonbiologics in psoriasis with 
a focus on the treatments approved by the US Food and 
Drug Administration (FDA): acitretin, apremilast, cyclo-
sporine, and methotrexate (eTable). Fumaric acid esters 
and tofacitinib are FDA approved for psoriatic arthri-
tis but not for plaque psoriasis. Additional long-term  
safety analyses of tofacitinib for plaque psoriasis were 
requested by the FDA. Dimethyl fumarate is approved by 
the European Medicines Agency for treatment of psoria-
sis and is among the first-line systemic treatments used 
in Germany.2 

Selecting a Systemic Nonbiologic Agent
Methotrexate and apremilast have a strength level A 
recommendation for treating moderate to severe pso-
riasis in adults. However, methotrexate is less effec-
tive than biologic agents, including adalimumab and 
infliximab, for cutaneous psoriasis. Methotrexate is 
believed to improve psoriasis because of its direct 
immunosuppressive effect and inhibition of lymphoid 
cell proliferation. It typically is administered orally but 
can be administered subcutaneously for decreased gas-
trointestinal (GI) adverse effects. Compliance with close 
laboratory monitoring and lifestyle modifications, such 
as contraceptive use (because of teratogenicity) and 
alcohol cessation (because of the risk of liver damage) 
are essential in patients using methotrexate. 

Apremilast, the most recently FDA-approved oral sys-
temic medication for psoriasis, inhibits phosphodiester-
ase 4, subsequently decreasing inflammatory responses 
involving helper T cells TH1 and TH17 as well as type 1 
interferon pathways. Apremilast is particularly effective 
in treating psoriasis with scalp and palmoplantar involve-
ment.3 Additionally, it has an encouraging safety profile 
and is favorable in patients with multiple comorbidities. 

Among the 4 oral agents, cyclosporine has the quick-
est onset of effect and has a strength level A recom-
mendation for treating severe and recalcitrant psoriasis. 
Because of its high-risk profile, it is recommended for 
short periods of time, acute flares, or during transitions to 
safer long-term treatment. Patients with multiple comor-
bidities should avoid cyclosporine as a treatment option. 

Acitretin, an FDA-approved oral retinoid, is an opti-
mal treatment option for immunosuppressed patients 
or patients with HIV on antiretroviral therapy because it 
is not immunosuppressive.4 Unlike cyclosporine, acitre-
tin is less helpful for acute flares because it takes 3 to  
6 months to reach peak therapeutic response for treating 
plaque psoriasis. Similar to cyclosporine, acitretin can be 
recommended for severe psoriatic variants of erythroder-
mic, generalized pustular, and palmoplantar psoriasis. 
Acitretin has been reported to be more effective and have 
a more rapid onset of action in erythrodermic and pustu-
lar psoriasis than in plaque psoriasis.5

Patient Comorbidities
Psoriatic arthritis (PsA) is a common comorbidity that 
affects treatment choice. Patients with coexisting PsA 
could be treated with apremilast, as it is approved for 
both psoriasis and PsA. In a phase 3 randomized, con-
trolled trial, American College of Rheumatology (ACR) 
20 response at weeks 16 and 52 was achieved by sig-
nificantly more patients on apremilast at 20 mg twice 
daily (BID)(P=.0166) or 30 mg BID (P=.0001) than 
placebo.6 Although not FDA approved for PsA, metho-
trexate has been shown to improve concomitant PsA  
of the peripheral joints in patients with psoriasis. 
Furthermore, a trial of methotrexate has shown con-
siderable improvements in PsA symptoms in patients  
with psoriasis—a 62.7% decrease in proportion of 
patients with dactylitis, 25.7% decrease in enthesitis, 
and improvements in ACR outcomes (ACR20 in 40.8%,  
ACR50 in 18.8%, and ACR70 in 8.6%, with 22.4% achiev-
ing minimal disease activity).7

Prior to starting a systemic medication for psoriasis, it 
is necessary to discuss effects on pregnancy and fertility. 
Pregnancy is an absolute contraindication for methotrex-
ate and acitretin use because of the drugs’ teratogenicity. 
Fetal death and fetal abnormalities have been reported 
with methotrexate use in pregnant women.8 Bone, central 
nervous system, auditory, ocular, and cardiovascular fetal 
abnormalities have been reported with maternal acitretin 
use.9 Breastfeeding also is an absolute contraindication 
for methotrexate use, as methotrexate passes into breast-
milk in small quantities. Patients taking acitretin also are 
strongly discouraged from nursing because of the long 
half-life (168 days) of etretinate, a reverse metabolism 
product of acitretin that is increased in the presence of 
alcohol. Women should wait 3 months after discontinuing 
methotrexate for complete drug clearance before conceiv-
ing compared to 3 years in women who have discon-
tinued acitretin.8,10 Men also are recommended to wait  
3 months after discontinuing methotrexate before 
attempting to conceive, as its effect on male spermato-
genesis and teratogenicity is unclear. Acitretin has no 
documented teratogenic effect in men. For women plan-
ning to become pregnant, apremilast and cyclosporine 
can be continued throughout pregnancy on an individual 
basis. The benefit of apremilast should be weighed against 
its potential risk to the fetus. There is no evidence of 
teratogenicity of apremilast at doses of 20 mg/kg daily.11 
Current research regarding cyclosporine use in pregnancy 
only exists in transplant patients and has revealed higher 
rates of prematurity and lower birth weight without 
teratogenic effects.10,12 The risks and benefits of continu-
ing cyclosporine while nursing should be evaluated, as 
cyclosporine (and ethanol-methanol components used in 
some formulations) is detectable in breast milk.

Drug Contraindications
Hypersensitivity to a specific systemic nonbiologic 
medication is a contraindication to its use and is 
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an absolute contraindication for methotrexate. Other 
absolute contraindications to methotrexate are preg-
nancy and nursing, alcoholism, alcoholic liver disease, 
chronic liver disease, immunodeficiency, and cytope-
nia. Contraindications to acitretin include pregnancy, 
severely impaired liver and kidney function, and chronic 
abnormally elevated lipid levels. There are no additional 
contraindications for apremilast, but patients must be 
informed of the risk for depression before initiating 
therapy. Cyclosporine is contraindicated in patients 
with prior psoralen plus UVA (PUVA) treatment or 
radiation therapy, abnormal renal function, uncontrolled 
hypertension, uncontrolled and active infections, and 
a history of systemic malignancy. Live vaccines should 
be avoided in patients on cyclosporine, and caution is 
advised when cyclosporine is prescribed for patients 
with poorly controlled diabetes. 

Pretreatment Screening
Because of drug interactions, a detailed medication his-
tory is essential prior to starting any systemic medication 
for psoriasis. Apremilast and cyclosporine are metabo-
lized by cytochrome P450 and therefore are more suscep-
tible to drug-related interactions. Cyclosporine use can 
affect levels of other medications that are metabolized 
by cytochrome P450, such as statins, calcium channel 
blockers, and warfarin. Similarly, acitretin’s metabolism 
is affected by drugs that interfere with cytochrome P450. 
Additionally, screening laboratory tests are needed before 
initiating systemic nonbiologic agents for psoriasis, with 
the exception of apremilast.

Prior to initiating methotrexate treatment, patients 
may require tuberculosis (TB), hepatitis B, and hepatitis C 
screening tests, depending on their risk factors. A baseline 
liver fibrosis assessment is recommended because of the 
potential of hepatotoxicity in patients receiving metho-
trexate. Noninvasive serology tests utilized to evaluate the 
presence of pre-existing liver disease include Fibrosis-4, 
FibroMeter, FibroSure, and Hepascore. Patients with 
impaired renal function have an increased predisposition 
to methotrexate-induced hematologic toxicity. Thus, it is 
necessary to administer a test dose of methotrexate in 
these patients followed by a complete blood cell count 
(CBC) 5 to 7 days later. An unremarkable CBC after the 
test dose suggests the absence of myelosuppression, and 
methotrexate dosage can be increased weekly. Patients on 
methotrexate also must receive folate supplementation to 
reduce the risk for adverse effects during treatment.

Patients considering cyclosporine must undergo 
screening for family and personal history of renal disease. 
Prior to initiating treatment, patients require 2 blood 
pressure measurements, hepatitis screening, TB screen-
ing, urinalysis, serum creatinine (Cr), blood urea nitrogen 
(BUN), CBC, potassium and magnesium levels, uric acid 
levels, lipid profile, bilirubin, and liver function tests 
(LFTs). A pregnancy test also is warranted for women of 
childbearing potential (WOCP).

Patients receiving acitretin should receive screen-
ing laboratory tests consisting of fasting cholesterol and 
triglycerides, CBC, renal function tests, LFTs, and a preg-
nancy test, if applicable. 

After baseline evaluations, the selected oral systemic 
can be initiated using specific dosing regimens to ensure 
optimal drug efficacy and reduce incidence of adverse 
effects (eTable). 

Monitoring During Active Treatment
Physicians need to counsel patients on potential adverse 
effects of their medications. Because of its relatively safe 
profile among the systemic nonbiologic agents, apre-
milast requires the least monitoring during treatment. 
There is no required routine laboratory monitoring for 
patients using apremilast, though testing may be pursued 
at the clinician’s discretion. However, weight should 
be regularly measured in patients on apremilast. In a 
phase 3 clinical trial of patients with psoriasis, 12% of 
patients on apremilast experienced a 5% to 10% weight 
loss compared to 5% of patients on placebo.11,13 Thus, it 
is recommended that physicians consider discontinuing 
apremilast in patients with a weight loss of more than 5% 
from baseline, especially if it may lead to other unfavor-
able health effects. Because depression is reported among 
1% of patients on apremilast, close monitoring for new or 
worsening symptoms of depression should be performed 
during treatment.11,13 To avoid common GI side effects, 
apremilast is initiated at 10 mg/d and is increased by  
10 mg/d over the first 5 days to a final dose of 30 mg BID. 
Elderly patients in particular should be cautioned about 
the risk of dehydration associated with GI side effects. 
Patients with severe renal impairment (Cr clearance,  
<30 mL/min) should use apremilast at a dosage of  
30 mg once daily.

For patients on methotrexate, laboratory monitoring 
is essential after each dose increase. It also is important 
for physicians to obtain regular blood work to assess 
for hematologic abnormalities and hepatoxicity. Patients 
with risk factors such as renal insufficiency, increased 
age, hypoalbuminemia, alcohol abuse and alcoholic liver 
disease, and methotrexate dosing errors, as well as those 
prone to drug-related interactions, must be monitored 
closely for pancytopenia.14,15 The protocol for screening 
for methotrexate-induced hepatotoxicity during treat-
ment depends on patient risk factors. Risk factors for 
hepatoxicity include history of or current alcohol abuse, 
abnormal LFTs, personal or family history of liver dis-
ease, diabetes, obesity, use of other hepatotoxic drugs, 
and hyperlipidemia.16 In patients without blood work 
abnormalities, CBC and LFTs can be performed every 
3 to 6 months. Patients with abnormally elevated LFTs 
require repeat blood work every 2 to 4 weeks. Persistent 
elevations in LFTs require further evaluation by a GI 
specialist. After a cumulative dose of 3.5 to 4 g, patients 
should receive a GI referral and further studies (such 
as vibration-controlled transient elastography or liver 
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biopsy) to assess for liver fibrosis. Patients with signs of  
stage 3 liver fibrosis are recommended to discon-
tinue methotrexate and switch to another medication  
for psoriasis. For patients with impaired renal func-
tion, periodic BUN and Cr monitoring are needed.  
Common adverse effects of methotrexate include diar-
rhea, nausea, and anorexia, which can be mitigated by 
taking methotrexate with food or lowering the dos-
age.8 Patients on methotrexate should be monitored  
for rare but potential risks of infection and reactivation 
of latent TB, hepatitis, and lymphoma. To reduce the 
incidence of methotrexate toxicity from drug interactions, 
a review of current medications at each follow-up visit  
is recommended. 

Nephrotoxicity and hypertension are the most com-
mon adverse effects of cyclosporine. It is important to 
monitor BUN and Cr biweekly for the initial 3 months, 
then at monthly intervals if there are no persistent 
abnormalities. Patients also must receive monthly CBC, 
potassium and magnesium levels, uric acid levels, lipid 
panel, serum bilirubin, and LFTs to monitor for adverse 
effects.17 Physicians should obtain regular pregnancy 
tests in WOCP. Weekly monitoring of early-morning 
blood pressure is recommended for patients on cyclo-
sporine to detect early cyclosporine-induced nephro-
toxicity. Hypertension on 2 separate occasions warrants 
a reduction in cyclosporine dosage or an addition of a 
calcium channel blocker for blood pressure control. Dose 
reduction also should be performed in patients with 
an increase in Cr above baseline greater than 25%.17 If  
Cr level is persistently elevated or if blood pressure does 
not normalize to lower than 140/90 after dose reduc-
tion, cyclosporine should be immediately discontinued. 
Patients on cyclosporine for more than a year war-
rant an annual estimation of glomerular filtration rate 
because of irreversible kidney damage associated with  
long-term use. A systematic review of patients treated 
with cyclosporine for more than 2 years found that at 
least 50% of patients experienced a 30% increase in  
Cr above baseline.18

Patients taking acitretin should be monitored for 
hyperlipidemia, the most common laboratory abnormal-
ity seen in 25% to 50% of patients.19 Fasting lipid panel 
and LFTs should be performed monthly for the initial  
3 months on acitretin, then at 3-month intervals. Lifestyle 
changes should be encouraged to reduce hyperlipidemia, 
and fibrates may be given to treat elevated triglyceride 
levels, the most common type of hyperlipidemia seen 
with acitretin. Acitretin-induced toxic hepatitis is a rare 
occurrence that warrants immediate discontinuation of 
the medication.20 Monthly pregnancy tests must be per-
formed in WOCP.

Combination Therapy
For apremilast, there is anecdotal evidence supporting 
its use in conjunction with phototherapy or biologics 
in some cases, but no high-quality data.21 On the other 

hand, using combination therapy with other systemic 
therapies can reduce adverse effects and decrease the 
amount of medication needed to achieve psoriasis clear-
ance. Methotrexate used with etanercept, for example, 
has been more effective than methotrexate monotherapy 
in treating psoriasis, which has been attributed to a 
methotrexate-mediated reduction in the production of 
antidrug antibodies.22,23 

Methotrexate, cyclosporine, and acitretin have syner-
gistic effects when used with phototherapy. Narrowband 
UVB (NB-UVB) phototherapy combined with metho-
trexate is more effective in clearing psoriasis than 
methotrexate or NB-UVB phototherapy alone. Similarly, 
acitretin and PUVA combination therapy is more 
effective than acitretin or PUVA phototherapy alone. 
Combination regimens of acitretin and broadband UVB 
phototherapy, acitretin and NB-UVB phototherapy, and 
acitretin and PUVA phototherapy also have been more 
effective than individual modalities alone. Combination 
therapy reduces the cumulative doses of both therapies 
and reduces the frequency and duration of phototherapy 
needed for psoriatic clearance.24 In acitretin combina-
tion therapy with UVB phototherapy, the recommended 
regimen is 2 weeks of acitretin monotherapy followed 
by UVB phototherapy. For patients with an inadequate 
response to UVB phototherapy, the UVB dose can be 
reduced by 30% to 50%, and acitretin 25 mg/d can be 
added to phototherapy treatment. Acitretin-UVB com-
bination therapy has been shown to reduce the risk 
of UVB-induced erythema seen in UVB monotherapy. 
Similarly, the risk of squamous cell carcinoma is reduced 
in acitretin-PUVA combination therapy compared to 
PUVA monotherapy.25

The timing of phototherapy in combination  
with systemic nonbiologic agents is critical.  
Phototherapy used simultaneously with cyclosporine is 
contraindicated owing to increased risk of photocarcino-
genesis, whereas phototherapy used in sequence with 
cyclosporine is well tolerated and effective. Furthermore, 
cyclosporine 3 mg/kg/d for 4 weeks followed by a 
rapid cyclosporine taper and initiation of NB-UVB pho-
totherapy demonstrated resolution of psoriasis with 
fewer NB-UVB treatments and less UVB exposure than 
NB-UVB therapy alone.26

Final Thoughts
The FDA-approved systemic nonbiologic agents are 
accessible and effective treatment options for adults 
with widespread or inadequately controlled psoriasis. 
Selecting the ideal therapy requires careful consideration 
of medication toxicity, contraindications, monitoring 
requirements, and patient comorbidities. The AAD-NPF 
guidelines guide dermatologists in prescribing systemic 
nonbiologic treatments in adults with psoriasis. Utilizing 
these recommendations in combination with clinician 
judgment will help patients achieve safe and optimal 
psoriasis clearance.
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