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Psoriasis is a systemic disease that affects 
approximately 2% of the US population. Tradi-
tional treatment modalities include phototherapy, 
topical therapy, methotrexate, cyclosporine, and 
retinoids. Three tumor necrosis factor (TNF) inhib-
itors have been approved by the US Food and Drug 
Administration for the treatment of plaque psoria-
sis: etanercept, infliximab, and adalimumab. The 
combination of TNF inhibitors with phototherapy 
and topical and systemic agents may be effective 
in treating patients who are recalcitrant to mono-
therapy. We examine clinical trials that evaluated 
the efficacy and safety of combination treatments 
with TNF inhibitors. This review elucidates that 
combination therapy is both effective and well tol-
erated among patients with refractory psoriasis. 
Furthermore, combination therapy may allow for 
reduction of required treatment doses, thereby 

decreasing the potential for toxicity. It is important 
to note, however, that the studies reviewed here 
are limited in the long-term follow-up of patients. 
We conclude that dermatologists can safely and 
effectively incorporate combination therapy with 
TNF inhibitors in the treatment of patients with 
recalcitrant psoriasis. 
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Psoriasis is a systemic disease that affects approx-
imately 2% of the US population1 and has 
the potential to negatively impact a patient’s 

overall quality of life. Traditional treatment methods 
include phototherapy, topical therapy, methotrex-
ate, cyclosporine, and acitretin. Ustekinumab, a 
biologic agent, also has been approved for psoriasis 
treatment. Currently, 3 tumor necrosis factor (TNF) 
inhibitors have been approved by the US Food and 
Drug Administration for treatment of plaque psoria-
sis: etanercept, infliximab, and adalimumab. Studies 
have demonstrated that these agents are efficacious 
in treating psoriasis.2-17 Clinical data continue to 
be obtained regarding the long-term safety and 
efficacy of these treatments. Recently, studies have 
explored the use of TNF inhibitors in combination 
with more traditional therapies for recalcitrant pso-
riasis. We conducted a PubMed search (January 5, 
2012) of articles indexed for MEDLINE using the 
search terms etanercept psoriasis combination therapy, 
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Practice Points
	 The efficacy and safety of agents used as monotherapy has been established.
	 Tumor necrosis factor inhibitors in combination with topical or systemic agents can be used in patients 

who are not responding to traditional monotherapy modalities.
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infliximab psoriasis combination therapy, and 
adalimumab psoriasis combination therapy; articles on 
monotherapy treatments and combination thera-
pies in psoriatic arthritis as well as case reports 
and other review articles were excluded from our 
analysis (Figure). Our review of the current literature 
revealed that TNF inhibitors used in combination 
with topical, oral, and systemic agents provide a new 
avenue for the treatment of psoriasis patients who 
are unresponsive to monotherapies. Combination 
therapies also may necessitate lower drug doses, 
thereby reducing the potential for toxicity. 

Etanercept
Numerous clinical trials2-5 have demonstrated the 
efficacy and long-term safety of etanercept, a recom-
binant human tumor necrosis factor a (TNF-a) 
receptor that is fused with the Fc region of IgG1 
to bind TNF-a. Studies conducted in patients with 
rheumatoid arthritis were the first to show the 
safety and efficacy of etanercept in combination  
with methotrexate.18,19 

Clinical trials examining combination treatment 
with etanercept and methotrexate have shown com-
bination therapy to be effective in cases recalcitrant 
to monotherapy (Table 1). In all studies, no signifi-
cant difference in occurrence of adverse events was 
observed between the treatment groups. Zachariae 
et al20 performed a randomized, open-label, 24-week 
study to determine the results of adding etanercept 
for patients who experienced failed treatment with 
methotrexate or showed a suboptimal response. 
Fifty-nine patients with plaque psoriasis who did not 
respond to treatment with methotrexate (≥7.5 mg
weekly for more than 3 months) randomly received 
etanercept with methotrexate tapered and dis-
continued or etanercept with continued metho-
trexate treatment. After 18 weeks, the mean 
percentage improvement in psoriasis area and severity  
index (PASI) score was significantly higher in the 
combination group versus the etanercept and metho-
trexate taper group (79.9% vs 62.8%; P.023). 
At week 24, 66.7% of patients who had continued 
receiving methotrexate were assessed to be clear or 

Number of records 
screened: 293

15 articles included in 
qualitative synthesis

Number of records 
identi�ed using 
search words 
etanercept 
psoriasis 
combination 
therapy: 132

Number of records 
identi�ed using 
search words 
in�iximab psoriasis 
combination 
therapy: 110

Number of records 
identi�ed using 
search words 
adalimumab 
psoriasis 
combination 
therapy: 51

264 articles were 
excluded since they 
were review articles, 
monotherapy 
treatments, or 
combination therapies 
for psoriatic arthritis

Number of full-text 
articles assessed for 
eligibility: 29

14 articles were 
case reports and 
were excluded

Data selection 
method for 
articles analyzed.
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almost clear compared to 37.0% of those who had 
discontinued methotrexate (P.025).20

Driessen et al21 demonstrated the efficacy of 
combined therapy with etanercept and methotrexate 

when treatment with etanercept alone was not suc-
cessful or when psoriasis flared after discontinua-
tion of methotrexate. Six patients were started on 
methotrexate therapy after unsuccessful treatment 

Table 1. 

Etanercept Combination Treatment

Reference Combination Treatment No. of Patients Results 

Zachariae et al20 Methotrexate 59 Combination therapy more 
effective than monotherapy

Driessen et al21 Methotrexate 14 Combination therapy more 
effective than monotherapy

Gisondi et al22 Acitretin 60 Combination therapy showed 
the same efficacy as etanercept 
monotherapy with reduced 
etanercept dose; combination 
therapy more effective than 
acitretin monotherapy

Smith et al23 Acitretin, NB-UVB 4 Addition of etanercept to acitretin 
allowed for discontinuation of 
NB-UVB for disease control

Kircik and  
Del Rosso24 

NB-UVB 86 Combination therapy effective 
and well tolerated

De Simone et al25 NB-UVB 33 Combination therapy with low-
dose etanercept effective and 
well tolerated

Wolf et al26 NB-UVB 5 Combination therapy more 
effective than monotherapy

Lynde et al27 NB-UVB 75 Combination therapy more 
effective than monotherapy

Gambichler et al28 NB-UVB 13 Combination therapy more 
effective than monotherapy at a 
clinical and immunohistochemi-
cal level

Lee et al29 Cyclosporine 7 Combination therapy  
more effective in treating 
refractory psoriasis

Kircik30 Calcipotriene– 
betamethasone  
dipropionate

20 Combination therapy more 
effective than monotherapy 

Abbreviation: NB-UVB, narrowband UVB.
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with etanercept, which resulted in greater than 50% 
improvement in PASI scores relative to baseline 
PASI scores in 4 patients. Treatment with etanercept 
was initiated in 8 patients who had been treated with 
methotrexate. Discontinuation of methotrexate in  
6 of these patients resulted in more than 20% reduc-
tion in PASI improvement for 5 patients, suggesting 
that combination therapy was more effective than 
replacing etanercept with methotrexate.21 

In a randomized, multicenter, open-label trial, 
2546 patients were administered uninterrupted etan-
ercept (50 mg twice weekly) for 12 weeks fol-
lowed by either continuous (n1272) or interrupted 
(n1274) administration of etanercept (50 mg once 
weekly) for another 12 weeks.31 Patients who were 
already taking methotrexate (20 mg weekly) for 
at least 8 weeks were maintained on methotrex-
ate therapy. Subgroup analysis of the study showed 
methotrexate to be a covariate affecting treat-
ment response. The odds ratio of attaining a clear, 
almost clear, or mild rating on the physician global 
assessment scale was 2.3 with simultaneous metho-
trexate administration compared to treatment with- 
out etanercept.31 

With combination treatments, improvement may 
be attained with reduced drug doses. In the Gottlieb 
et al32 study, administration of etanercept in patients 
with psoriasis and psoriatic arthritis allowed for either 
discontinuation or decreased doses of methotrex-
ate in patients who were taking both. At week 24, 
the mean dose of methotrexate was reduced from 
13.7 mg weekly to 9.2 mg weekly.32 

Combining etanercept with acitretin may allow 
for a reduction in the dose of etanercept admin-
istered. In a study by Gisondi et al,22 60 patients 
were randomly selected to receive treatment with 
etanercept (25 mg twice weekly subcutaneously), 
oral acitretin (0.4 mg/kg daily), or a combination 
of both treatments (etanercept dose administered 
once weekly). At week 24, 45% (10/22) of patients 
in the etanercept group, 30% (6/20) in the acitretin 
group, and 44% (8/18) in the combination group 
had achieved 75% or greater improvement in PASI 
score (P.001 for both etanercept groups compared 
to acitretin alone). The 3 treatment groups demon-
strated similar safety parameters. Thus combination 
treatment with etanercept and acitretin was as effec-
tive as etanercept alone and more effective than 
acitretin alone.22 

Other studies also have supported the efficacy of 
combination therapy with etanercept and acitretin. 
When 4 patients who already had been unsuc-
cessfully treated with other agents were adminis-
tered acitretin in combination with etanercept, only  
1 patient required continued phototherapy for 

disease control.23 It was noted that 1 patient devel-
oped squamous cell carcinoma of the left arm after  
1 month of treatment, but the patient had a his-
tory of squamous cell carcinoma. Treatment was 
discontinued in 1 patient after 3 years of treatment, 
as he developed non-Hodgkin lymphoma.23 Case 
series also have confirmed that combination therapy 
with etanercept and acitretin generally is efficacious  
and tolerable.33,34 

Etanercept also can be used in combination 
with narrowband UVB (NB-UVB) to treat pso-
riasis in patients who do not respond to etanercept 
alone. In an open-label, single-arm study, Kircik and  
Del Rosso24 demonstrated that a 12-week course of 
etanercept plus NB-UVB phototherapy was both 
effective and well tolerated. De Simone et al25 like-
wise evaluated the efficacy and safety of etanercept 
therapy in combination with NB-UVB with even 
a smaller dose of etanercept. Wolf et al26 demon-
strated that the addition of phototherapy can elicit 
a clinical response in patients who do not respond 
to etanercept monotherapy. Narrowband UVB treat-
ment was administered to a randomly selected body 
half (left or right) for 6 weeks in 5 patients who did 
not experience 75% improvement in PASI score 
with a 6-week course of etanercept administered 
twice weekly. After 6 weeks of treatment, the mean 
PASI score was reduced from 10.7 to 1.6 in the 
NB-UVB–treated body halves and from 10.5 to  
4.7 in the nonirradiated body halves. The overall 
mean PASI reduction was 89% and 68%, respec-
tively (P.0009).26 

In a study by Lynde et al,27 75 patients who had 
not achieved an improvement of 90% in their PASI 
score (PASI-90) after 12 weeks of treatment with 
etanercept (50 mg weekly) were randomized into  
2 groups: continue etanercept monotherapy or receive 
combination therapy with NB-UVB (3 times weekly) 
for 4 weeks. At week 24, PASI-90 was achieved by 
16.2% of patients in the combination group (n37) 
versus 15.8% of patients in the monotherapy group 
(n38). However, when strict adherence to the 
phototherapy treatments was taken into account, 
PASI-90 at week 16 was obtained by 42.9% of the 
patients in the combination group (n7) versus 
3.4% in the monotherapy group (n29)(P.018). 
Thus combination treatment with etanercept and 
NB-UVB improved clinical response in patients who 
did not respond to etanercept alone and were able to 
adhere to the phototherapy regimen.27 

The combination of etanercept and NB-UVB 
phototherapy also has been shown to improve pso-
riatic lesions at the immunohistochemical level. 
Thirteen patients were treated with etanercept  
(25 mg twice weekly) in addition to NB-UVB 
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administered 3 times weekly.28 Six weeks posttreat-
ment, the reduction in mean (standard deviation 
[SD]) PASI score was significantly greater in the 
combination group versus the etanercept monother-
apy group (64% [27.8%] vs 53.7% [36.9%]; P.011). 
The histology scores of the combination group also 
were more favorable (3.7 [2.4] vs 4.6 [2.7]; P.045). 
Assays for epidermal immunoreactivity for CD1a, 
CD4, and CD8 exhibited greater reactivity in the 
etanercept monotherapy group.28

Cyclosporine also has been used in psoriasis treat-
ment; however, its long-term use is limited by its 
potential toxicities including hypertension, renal 
toxicity, and malignancy.35 Guidelines suggest that 
cyclosporine should be used intermittently rather 
than on a continual basis. Lee et al29 showed that 
etanercept and cyclosporine combination therapy can 
be used to improve clinical outcomes in patients with 
refractory psoriasis. Seven patients with refractory 
psoriasis were administered oral cyclosporine (200 mg 
daily) concomitant with subcutaneous etanercept  
50 mg weekly until clinical improvement was 
observed, and then maintenance on a reduced dose 
was implemented. Within a mean of 6.85 weeks, 
94.9% reduction in PASI was achieved in all patients 
with the initial dosing regimen and 93.2% reduction 
in PASI was determined on the maintenance regimen 
(mean, 56.5 weeks).29 The combination of etanercept 
and cyclosporine also has been shown to be effective 
and safe in psoriatic arthritis.36 

Some patients experience a psoriasis flare when 
the etanercept dosage is reduced from twice weekly 
to once weekly. In these patients, combination ther-
apy with topical agents may be applied to maintain 
disease control. In a single-center, open-label study, 
20 patients underwent treatment with etanercept 
50 mg twice weekly followed by etanercept 50 mg 
weekly.30 After 4 weeks, patients who experienced 
an increase of more than 2% in body surface area 
affected were initiated treatment with calcipotri-
ene 0.005%–betamethasone dipropionate 0.064% 
ointment for 4 weeks. With initiation of topical 
treatment, mean (SD) body surface area reduced 
from 9.24 (9.39) to 4.62 (8.19) by week 24 and was 
maintained at this level. Thus topical calcipotri- 
ene 0.005%–betamethasone dipropionate 0.064% 
is a tolerated therapeutic addition to 50 mg weekly 
etanercept treatment.30 

Infliximab
Infliximab is a monoclonal antibody that binds  
TNF-a. Its use in combination therapy has been 
shown to provide benefits for cases of recalci-
trant psoriasis (Table 2). A retrospective analysis of  
23 patients (17 had received infliximab 3 mg/kg in 

combination with methotrexate; 1 had received in-
fliximab 5 mg/kg in combination with methotrexate; 
and 5 had received infliximab 5 mg/kg in combina-
tion with azathioprine) demonstrated attainment of 
PASI-50 (50% improvement in PASI) by 91.3% 
of patients and PASI-75 (75% improvement in 
PASI) by 69.9% of patients at week 14.37 Loss 
of response occurred in only 2 patients: 1 after  
15 months and 1 after 3 years. Only 1 patient 
experienced lung embolism, and no other adverse 
events were reported.37 There has been a reported 
case reviewing the development of alveolitis fol-
lowing therapy with infliximab and azathioprine for 
psoriasis, which resolved with withdrawal of both 
drugs and administration of prednisolone; thus close 
monitoring of pulmonary function of patients placed 
on infliximab and azathioprine is warranted.39 

The combination of infliximab and methotrex-
ate also may allow for reduction in infliximab dose 
through inhibiting the production of antibodies to 
the murine component of infliximab.40 Literature on 
rheumatoid arthritis has suggested that methotrex-
ate induces reduced excretion of infliximab, thereby 
increasing the available levels of infliximab.41 The 
combination of infliximab and methotrexate also 
has been shown to improve psoriasis and psoriatic 
arthritis at the immunohistochemical level. In a pro-
spective, single-center study performed by Goedkoop 
et al,38 11 patients with both psoriasis and psori-
atic arthritis were administered infliximab infusions  
(3 mg/kg) at weeks 0, 2, 6, 14, and 22, in addition 
to methotrexate ranging from 5 to 20 mg weekly. At 
week 16, the mean (SD) PASI score had decreased 
from 12.3 (2.4) to 1.8 (0.4)(P≤.02). The mean (SD) 
disease activity score had decreased from 6.0 (0.5) 
to 3.6 (0.6)(P≤.02). Immunohistochemical assays 
conducted at week 4 on skin biopsies and synovium 
exhibited decreased expression of adhesion mole-
cules and vascular endothelial growth factor, suggest-
ing a role for infliximab and methotrexate therapy 
in decreasing angiogenesis and cellular infiltration, 
which may be responsible for the therapeutic ben-
efits observed.38

Adalimumab 
Adalimumab is a human monoclonal antibody that 
binds to TNF-a. When used in combination with 
phototherapy, it has been shown to be both clini-
cally effective and well tolerated in patients with 
moderate to severe psoriasis (Table 3). In a 24-week, 
open-label study, 20 patients were administered 
adalimumab (40 mg) every other week in addi-
tion to NB-UVB phototherapy 3 times weekly for  
12 weeks.42 By week 12, 95% (19/20) of patients 
had attained a 75% reduction in PASI score. These 
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clinical outcomes remained stable through week 24, 
and no adverse events complicated the study.42 

Adalimumab combination with topical treatments 
has been explored. In a phase 3, multicenter, double- 
blind study, 730 patients randomly received adali-
mumab 80 mg followed by 40 mg every other week 
for 15 weeks in conjunction with calcipotriol- 
betamethasone daily topical application or drug-free 
vehicle application for 4 weeks. At 4 weeks, the com-
bination group showed a greater PASI-75 response; 
however, after 4 weeks, the monotherapy group 
showed enhanced PASI-75 response, and at 16 weeks, 
no statistical difference in therapeutic effect was 
found between the 2 groups.43 Thus for patients who 
are intolerant or have contraindications to systemic 
therapy, adalimumab in combination with topical 
treatments may initially induce a more rapid and effi-
cacious response; however, this combination therapy 
provides no long-term added benefits. 

Conclusion
Although the safety and efficacy of agents used 
as monotherapy for the treatment of psoriasis is 
more established, recent studies have elucidated 

the efficacy and tolerability of using combination 
therapies in patients who are recalcitrant to mono-
therapy. Tumor necrosis factor inhibitors used in 
combination with more conventional treatments 
can potentiate their therapeutic effects, which may 
allow for reduced drug doses and a subsequent 
decrease in the potential for toxicity. Thus TNF 
inhibitors used in combination with oral, topical, or 
systemic agents offer a new therapeutic option for 
patients not responding to traditional monotherapy 
modalities. In our opinion, TNF inhibitors used in 
combination with methotrexate or NB-UVB provide 
the most efficacious therapeutic regimens for those 
patients who are recalcitrant to monotherapies. 
More studies, however, are needed to evaluate the 
long-term efficacy and safety of these combina- 
tion treatments. 
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