
Highlights
Among the 22 selected trials, PASI improvement ranged from 33.4% (1.25 mg/day cyclosporine) to 97.3% (PUVA plus  
15 mg/d acitretin).  Cyclosporine, alefacept, and efalizumab did not achieve at least 50% PASI improvement from  
baseline.  Annualized costs to achieve PASI 75 ranged from $2,611 (7.5 mg/week methotrexate) to $35,096 (15 mg/
week alefacept). Study limitations were that analyses did not include cost of treatment side effects, determine incremen-
tal cost effectiveness, assumed effectiveness maintained over 1 year, were based on dosages that may not reflect actual  
practice, and may have under- or over-estimated PASI 75 for certain treatments or doses due to application of inclusion/
exclusion criteria.

Conclusions
To our knowledge, the present study is the only extant clinical- and cost-effectiveness analysis that has considered the 
full range of treatments for moderate-to-severe psoriasis using a clinically meaningful outcome (PASI 75). We found that 
newer biologic treatments for moderate-to-severe psoriasis are effective (i.e., are associated with high rates of PASI 75), 
but appear no more effective overall and, due to their high cost, are generally less cost effective than oral systemics and 
phototherapies. These findings suggest that first-line treatment of moderate-to-severe psoriasis with phototherapy and/or 
lower-dose oral systemics is currently justified.
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Comparative and Cost Effectiveness of Treatments for Moderate-to-Severe Psoriasis 

Background
Treatments for moderate-to-severe psoriasis, including oral systemics, systemic biologics, and phototherapies, have 
burgeoned, with over 20 currently in clinical trials or under FDA review. Given the proliferating array of treatments for moder-
ate-to-severe psoriasis, and the lack of head-to-head comparative trials, dermatologists and health care insurers face a 
daunting task in making evidence-based decisions about the selection of treatments.

Objectives
Our goals were to create a transparent and flexible comparative clinical- and cost-effectiveness methodology that could 
support current and future evidence-based clinical, as well as coverage and reimbursement, decisions for treatments of 
moderate-to-severe psoriasis.

Methods
We conducted a meta-analysis of randomized clinical trials published from January 1966-June 2008.  Inclusion/exclu-
sion criteria, created to minimize the introduction of bias,1 were determined by consensus of Working Group members (2 
pharmacist formulary directors, 3 medical directors, and 2 health services researchers).  Table 1 presents the consensus-
determined inclusion and exclusion criteria. Studies were identified and abstracted by 2 investigators with final selection  
determined by the Working Group. 

Treatments for which adequate data were available included acitretin (ACI), adalimumab (ADAL), alefacept (ALEF), broad-
band ultraviolet B (BB UVB), cyclosporine (CsA), efalizumab (EFAL), etanercept (ETAN), infliximab (INFL), methotrex-
ate (MTX), and psoralen with ultraviolet A (PUVA). Comparative effectiveness across treatments was ranked according 
to the average percentage improvement in the Psoriasis Area and Severity Index (PASI) from baseline to endpoint. Cost  
effectiveness was calculated as: 
Cost Effectiveness = Total Annual Costs of Treatment / Effectiveness of Treatment

Total Annual Costs of Treatment = [Drug Acquisition Cost (WAC per Redbook September 2008)] x [Annual Number 
of Administrations (see below)] and/or [Procedure Costs (CPT Medicare 2008 reimbursement] x (Annual Number of 
Administrations) plus Number and Costs of Screening and Monitoring Procedures per Product Insert at Medicare 
2008 reimbursement
Effectiveness of Treatment = Mean % Improvement in PASI from Baseline to Endpoint (a weighted average 
value was calculated for a treatment dose when more than one study had applicable data)

These results yielded the annual cost to improve PASI by 1% for each treatment, and were multiplied by 75 to determine the 
percentage of patients who achieved at least a 75% improvement in PASI (PASI 75), an FDA-required and clinically meaningful 
endpoint for Moderate-to-severe psoriasis.  Assumptions regarding annualized treatment regimens were: acitretin and cyclo-
sporine 365 doses/year; ultraviolet B 108/year; etanercept or PUVA 64/year; methotrexate or efalizumab 52/year; adalimumab  
27/year; alefacept 24/year; and infliximab 9/year.

INCLUSION/EXCLUSION CRITERIA

TABLE 1.  META-ANALYSIS INCLUSION/EXCLUSION CRITERIA

Inclusion Criteria
Written in English 
Enrolled adults (age ≥ 18 years) diagnosed with predominately plaque-type Moderate-to-severe psoriasis
Based efficacy analyses on the intent-to-treat sample or on samples with no dropouts
Reported efficacy in terms of mean percentage improvement from baseline to endpoint on the PASI 
Reported efficacy over a 6- to 14-week initial treatment period

Exclusion Criteria
Duplicates of other reviewed studies
Did not include any of the treatments or outcomes of interest
Employed inappropriate treatment doses (exceeding or falling below the recommended dose) or regimens
Did not specify the mean dose, treatment regimen, or duration
Had sample selection deficiencies (e.g., included < 10 subjects receiving active treatment, subjects with a 
limited range of skin types, or potentially biased subjects)
Were of poor quality (dropouts not accounted for, flawed design)
Were non-randomized trials (e.g., single-arm studies)
Were not clinical trials (e.g., clinical case reports, review articles, etc.)

•
•
•
•
•

•
•
•
•
•

•
•
•
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Results
Study Selection Results

In a previous meta-analysis,2 which included studies published from 1966 through 2004, 16 studies meeting inclusion/
exclusion criteria were identified.  In this updated meta-analysis, which also included studies published from 2004 through 
March 2008, we identified an additional 1,519 MEDLINE abstracts to review to determine their potential eligibility for inclu-
sion in the meta-analysis. In addition to the 16 studies that had been included in the previous meta-analysis, we judged 
that 125 studies warranted a more detailed review.  After reviewing these articles, the Working Group determined that 22 
studies adequately met the a priori inclusion/exclusion criteria and should be included in the meta-analysis.

TABLE 2: CALCULATION OF WEIGHTED MEAN PASI BY TREATMENT

Treatment Duration 
(Weeks)

N Study Dose Rounded 
Dose

PASI % Δ N * PASI % Δ Weighted
PASI % Δ

ACI  25 8 20 30 mg/d 25 mg/d 96.3%3 1,926.0 96.3%

ACI 50
12 16 50 mg/d

50 mg/d
42.0%4 672.0

57.0%
12 71 48.6 mg/d 60.4%5 4,288.4

CsA 1.25 8 19 1.25 mg/kg/d 100 mg/d 33.4%6 634.6 33.4%

CsA 3.0 16 25 3.0 mg/kg/d 225 mg/d 52.0%7 1,300.0 52.0%

MTX 7.5 13 12 7.5 mg/wk 7.5 mg/wk 58.4%8
700.8 58.4%

MTX 15
13 12 15 mg/wk

15 mg/wk
71.6%8 859.2

50.9%
16 110 12.9 mg/wk 48.6%9 5,346.0

ADAL

12 44

40 mg EOW 40 mg EOW

70.0%10 3,080.0

76.3%16 814 81.0%11 8,748.0

16 108 76.0%9 61,864.0

ALEF 12 166 15 mg IM/wk 15 IM mg/wk 45.0%12 7,470.0 45.0%

EFAL

12 529
0.7 mg/kg/wk 

SC then  
1 mg/kg/wk 

SC thereafter

75 mg/wk

48.4%13 25,603.6

46.8%
12 232 51.0%14 11,832.0

12 498 39.0%15 19,422.0

12 369 52.2%16 19,261.8

ETAN 25
12 162

25 mg BIW 25 mg BIW
52.6%17 8,521.2

55.0%
12 196 57.0%18 11,172.0

ETAN 50
12 164

50 mg BIW 50 mg BIW
64.2%17 10,528.8

66.3%
12 194 68.0%18 13,192.0

INFL 10 11 5 mg/kg IV
375 mg @ wks 

0, 2, 6 then 
every 8 wks 
thereafter

82.8%19 910.8 82.8%

BB UVB

12 79 TIW
2.5x/wk x  

8 wks then 
BIW

thereafter

80.1%20 6,408.0

64.7%
8 53 BIW 43.0%21 2,279.0

7 25 TIW 83.7%22 2,092.5

12 18 TIW 34.8%4 626.4

PUVA
10 55 TIW

3.5x /wk
61.1%23 3,360.5

69.6%
8 20 3.5 x per wk 83.0%3 1,860.0

PUVI + ACI 10 34
40 mg/d ACI 

for 2 wks then 
20 mg/d + 
PUVA TIW

15 mg/d ACI 
+ PUVA TIW 

for 8 wks 
then 1x/wk

97.3%24 3,308.2 97.3%

FIGURE 1: COMPARATIVE EFFECTIVENESS OF TREATMENTS FIGURE 2: ANNUALIZED COST OF TREATMENTS FIGURE 3: ANNUALIZED COST TO ACHIEVE PASI 75

TABLE 3: COST EFFECTIVENESS RESULTS BY TREATMENT

Drug Cost Procedure Cost
 (Medicare 2008)

Treatment Study Dose Rounded 
Dose

Number 
Annual 
Admini-
strations

Mean PASI 
% Δ

Drug Cost 
(WAC) 

Redbook 
9/08

Drug Cost 
(AWP) 

Redbook 
9/08

Photo-
therapy  

Systemic  
Biologic

Screening 
and  

Monitoring

Total Annual 
Costs (WAC)

Costs to 
Achieve 
1% PASI 

Improvement

Costs to 
Achieve 

75% PASI 
Improvement

ACI 25 30 mg/d 25 mg/d 365 96.3 $7,762 $9,315 - - $509.56 $8,272 $86 $6,442 

ACI  50 48.6 mg/d 50 mg/d 365 57.0 $15,524 $18,629 - - $509.56 $16,034 $281 $21,097 

CsA 1.25a 1.25 mg/kg/
d (93.75 mg) 100 mg/d 365 33.4 $1,858 $2,229 - - $1,564.91 $3,423 $102 $7,685 

CsA 3.0a 3.0 mg/kg/d
(225 mg/d) 225 mg/d 365 52.0 $4,180 $5,016 - - - $4,180 $80 $6,029 

MTX 7.5 7.5 mg/week 7.5 mg/week 52 58.4 $468 $586 - - $1,564.91 $2,033 $35 $2,611 

MTX 15 13.1 mg/week 15 mg/week 52 50.9 $937 $1,171 - - $5,651.84 $6,589 $129 $9,708 

ADAL 40 mg EOW 40 mg EOW 27 76.3 $18,697 $22,436 - - $8.38 $18,705 $245 $18,386 

ALEFb 15 mg/
week IM

15 mg/
week IM 24 45.0 $20,040 $24,048 - $494 $523.74 $21,058 $468 $35,096 

EFALc
1 mg/kg/
week SC

 (75 mg/week)

1 mg/kg/
week SC 

(75 mg/week)
52 46.8 $20,621 $25,776 - - $141.18 $20,762 $444 $33,272 

ETAN 25c 25 mg BIW 25 mg BIW 64 55.0 $11,080 $13,295 - - - $11,080 $201 $15,109 

ETAN 50c 50 mg BIW 50 mg BIW 64 66.3 $22,159 $26,591 - - - $22,159 $334 $25,067 

INFLd

5 mg/kg IV 
(375 mg) 

weeks 0, 2, 
6, then every 

8 weeks

5 mg/kg IV 
(375 mg) 

weeks 0, 2, 
6, then every 

8 weeks

9 82.8 $21,730 $26,076 - $878 $8.38 $22,616 $273 $20,486 

BB UVBe
 2.5/week for 
8 weeks, then 
BIW or TIW

 2.5/week for 
8 weeks, then 
BIW or TIW

108 64.7 - - $6,334 - - $6,334 $98 $7,342 

PUVAf TIW TIW 64 69.6 - - $6,508 - - $6,508 $94 $7,013 

PUVAf + ACI  PUVA TIW + 
15 mg/d ACI 

PUVA TIW + 
15 mg/d ACI 

46 PUVA + 
365 ACI 97.3 $7,027 $8,436 $4,678 - $452.10 $12,157 $125 $9,371 

Notes:ACI = acitretin; ACI 25 = acitretin 25 mg; ACI 50 = acitretin 50 mg; ADAL = adalimumab; ALEF = alefacept; AWP= average wholesale price; BB UVB = broadband ultraviolet B; BIW = two times per week; CsA = cyclosporine; CsA 1.25 = cyclosporine 1.25 mg/kg; CsA 3.0 = cyclosporine 3.0 mg/kg; 
EFAL = efalizumab; EOW = every other week; ETAN = etanercept; ETAN 25 = etanercept 25 mg; ETAN 50 = etanercept 50 mg; IM = intramuscular; INFL = infliximab; IV = intravenous; MTX = methotrexate; MTX 7.5 = methotrexate 7.5 mg; MTX 15 = methotrexate 15 mg; PUVA = psoralen with ultraviolet A; 
SC =  subcutaneously; TIW = three times per week; WAC = wholesale acquisition cost.

a. Cyclosporine assumes a patient weight of 75 kg.
b. Single-use vial.
c.  Requires clinician-administered intramuscular injection; CPT 90772 @ $20.57. 
d. Requires clinician-administered intravenous infusion over 2 hrs; CPT 90765 1st hr @ $73.89; CPT 90766 2nd hr @ $23.61; requires 4 vials per administration for patient weighing 75 kg.
e. CPT 96910 @ $58.65 
f. CPT 96913 @ $101.69

Mean PASI % Improvement From Baseline

97.3%
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82.8%

76.3%

69.6%
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57.0%
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