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Executive Summary:  

· Ustekinumab is a first-in-class human interleukin‑12/23 monoclonal antibody that was FDA-approved in September 2009 for the treatment of adult patients with moderate-to-severe plaque psoriasis who are candidates for phototherapy or systemic therapy.
· The recommended dosage for patients weighing 100 kg or less is 45mg administered at weeks 0, 4, and then every 12 weeks thereafter.  The recommended dosage for patients weighing more than 100 kg is 90mg administered at weeks 0, 4, and then every 12 weeks thereafter.  Administration is via subcutaneous route and under the supervision of a physician.  
· In the first head-to-head trial to directly compare biologic agents, ustekinumab was shown to be superior in efficacy and similar in safety to etanercept for a period of 12 weeks. The NNTs for the PASI-75 responder rate were 9.4 and 5.9 for ustekinumab 45 mg and 90 mg, respectively, reflecting a moderate benefit relative to etanercept.
· In two double-blind randomized controlled trials, ustekinumab demonstrated a statistically significantly higher PASI-75 response rate and improved measures of quality of life compared with placebo.  

· Dose intensification in partial responders to ustekinumab 45 mg from every 12 weeks to every 8 weeks did not result in an increase in clinical response. In contrast, dosing intensification in partial responders receiving ustekinumab 90mg resulted in an increase in PASI-75 response rate by a difference of 35.4%.
· Long-term safety data is limited; 1285 patients were exposed for at least one year and 373 were exposed for at least 1.5 years. Therefore, the trials may not have been sufficiently large or long to detect rare adverse events. Adverse event profiles of ustekinumab and etanercept over a 12-week period were similar, except injection site reactions were more common with etanercept. In general, the serious and common adverse event profiles of ustekinumab were similar to those of TNF inhibitors with the exception of the lack of increased risks for heart failure and demyelinating disorders. Unlike infliximab in psoriasis trials, there was no increased risk for hepatotoxicity in clinical trials with ustekinumab. One case of reversible posterior leukoencephalopathy syndrome (RPLS) occurred during clinical trials, an adverse event that has been associated with rituximab (the only other monoclonal antibody associated with RPLS thusfar) and other immunosuppressive and cytotoxic agents. There was no evidence of a dose-related increase in risk of adverse events with a higher (90-mg) dose of ustekinumab as compared with 45-mg, both given at 0 and 4 weeks, followed by every 12 weeks thereafter for periods of up to 40 weeks. There was a paradoxical increase in the incidence of serious adverse events with every 12-week dosing than every 8-week dosing (7.5% versus 2.6%). A trend towards a higher frequency of adverse events was observed among partial responders who underwent dose intensification from every 12 weeks to every 8 weeks (PHOENIX 2 trial).  
· The most commonly reported adverse events associated with ustekinumab treatment in clinical trials were upper respiratory tract infection, nasopharyngitis, headache, arthralgia, cough, and injection-site erythema.  All injection site reactions were mild, and no anaphylactic reactions or serum-sickness like reactions were reported.  

Conclusions
Ustekinumab is a first-in-class interleukin-12/23 monoclonal antibody and fifth antipsoriatic biologic agent to be marketed in the U.S. Ustekinumab was shown to be moderately more efficacious and similar in safety to etanercept (50 mg twice weekly) over a 12-week period in patients with moderate to severe plaque psoriasis who had inadequate effectiveness, intolerance, or contraindication to at least one conventional systemic agent. It also showed efficacy in a subgroup of patients who had an inadequate response to etanercept. Ustekinumab showed a large effect size in PASI scores and PASI-75 response versus placebo over periods of 12 weeks in the treatment of adults with moderate to severe plaque psoriasis who had been previously treated with—not necessarily failed—topical agents and conventional systemic or other biologic agents. The changes in PASI measures corresponded with substantial improvements in patient-reported dermatology life quality index scores.

Potential advantages of ustekinumab include a mechanism of action different from antipsoriatic TNF inhibitor agents; less frequent and fewer injections (versus adalimumab, alefacept, etanercept, and infliximab); lower incidence of injection site reactions (versus etanercept); lack of cytopenias (versus adalimumab, alefacept, etanercept, and infliximab); and lack of TNF inhibitor complications or contraindications such as heart failure and demyelinating disease (versus adalimumab, infliximab, and etanercept), and lupus-like syndrome (versus adalimumab, etanercept, and infliximab)—thus giving another potential alternative treatment (besides alefacept) for patients with contraindications to TNF inhibitors. Its disadvantages include need for dosage administration by a health care professional (versus adalimumab and etanercept); fewer FDA-approved indications (versus adalimumab, etanercept, and infliximab); less long-term experience (versus adalimumab, alefacept, etanercept, and infliximab); and higher annual per-patient drug costs. Information gaps include its efficacy in patients who have failed other antipsoriatic biologic agents; long-term safety beyond 5 years (particularly risks of malignancy and infections); causal relationship with reversible posterior leukoencephalopathy syndrome; and risk for anaphylaxis and other hypersensitivity reactions.



Introduction

Ustekinumab is the fifth biologic agent to be FDA-approved for the treatment of moderate to severe plaque psoriasis, and the first-in-class interleukin (IL)-12/23 inhibiting monoclonal antibody. Approved in September 2009 in the U.S., ustekinumab had been previously approved in January 2009 for the same indication in 27 European countries. It is the first biologic to be directly compared with another biologic agent in clinical trials.  
The purposes of this monograph are to (1) evaluate the available evidence of safety, tolerability, efficacy, cost, and other pharmaceutical issues that would be relevant to evaluating ustekinumab (Stelara() for possible addition to the VA National Formulary; (2) define its role in therapy; and (3) identify parameters for its rational use in the VA.
Pharmacology/Pharmacokinetics1
Ustekinumab is a fully human immunoglobulin (Ig) G1( monoclonal antibody, generated in human Ig transgenic mice, that binds directly to the p40 protein subunit used by both interleukin (IL)-12 and IL-23 cytokines and inhibits them from binding to their associated receptor (IL-12R(1).1  IL-12 and IL-23 are naturally occurring cytokines that contribute to development of type 1 T-helper cells (Th1). IL-12 primarily stimulates differentiation of Th1 cells and subsequent secretion of interferon gamma and tumor necrosis factor (TNF) alpha, and induces cutaneous lymphocyte antigen (CLA). IL-23 stimulates naïve T-cell activation into Th17 cells that in turn secrete IL-17 and induce IL-22 (processes implicated in the pathogenesis of psoriasis). Pharmacologically, ustekinumab is novel in that it acts more proximally in inhibiting T-cell activation pathways, whereas most previously marketed biologic agents directly inhibit TNF-alpha or block T-cells.
Ustekinumab demonstrates slow absorption, where medium time to reach maximum serum concentration (Tmax) was 13.5 days and 7 days after a single subcutaneous administration of 45mg and 90 days of ustekinumab, respectively.  Multiple subcutaneous injections of ustekinumab produced a steady-state serum concentration at week 28, where the mean (( SD) steady-state trough serum concentration was 0.31 (0.33 mcg/mL for the 45mg dose and 0.64 ( 0.64 mcg/mL for the 90mg dose.  No accumulation of serum ustekinumab concentrations was observed over time after subcutaneous administration every 12 weeks.  When given at the same dose, subjects weighing > 100 kg had lower median serum ustekinumab concentrations compared to those weighing ( 100 kg.  
No pharmacokinetic data are available in patients with hepatic or renal impairment.  A pharmacokinetic analysis performed on a subpopulation of patients ( 65 years old (N = 106/1,937) did not find any apparent changes in pharmacokinetic parameters of ustekinumab.

The mean (( SD) volume of distribution of subcutaneously administered ustekinumab during the terminal phase in patients with psoriasis was 161 ( 65 mL/kg for the 45mg dose and 179 ( 85 mL/kg for the 90mg dose.  The metabolic pathway of ustekinumab has not been established.  The median half-life is about 3 weeks.
Relative to etanercept, ustekinumab has a more delayed time to maximum plasma concentration (Tmax) and a longer half-life (Table 1).
Table 1 Pharmacokinetics of ustekinumab and etanercept
	Parameter
	Ustekinumab (45mg)1
	Ustekinumab (90mg)1
	Etanercept2

	Css (mean ( SD), mcg/mL
	0.31 ((0.33)
	0.64 ((0.64)
	---

	Cmax (mean  (SD) mcg/mL
	---
	---
	1.1 (( 0.6)

	Tmax
	13.5 days
	7 days
	2.9 ( 1.4 days

	Vd (mean ( SD), mL/kg
	161 (( 65)
	179 ((85)
	Not described

	Metabolism
	Unknown
	Unknown
	Not described

	Half-life (mean ( SD)†
	14.9 ( 4.6 days to 45.6 ( 80.2 days
	4.3 ( 1.3 days


Abbreviations:  Css, steady-state trough serum concentration; Tmax, time to reach maximum serum concentration; Vd, volume of distribution
†
Half-life across all psoriasis studies following subcutaneous or intravenous administration of ustekinumab.
Patient weight was shown to be the most clinically relevant factor in optimizing doses. The -recommended dosing regimen for ustekinumab was based on the results of FDA post hoc subgroup analyses. In patients who weighed > 100 kg, efficacy and serum concentrations were lower in those who received 45 mg versus 90 mg. Plasma concentrations were similar in patients > 100 kg who received 90 mg and in patients ≤ 100 kg who received 45 mg. These findings led to the approval of the manufacturer’s recommendation to use weight-based dosing.
FDA Approved Indication(s) and Off-label Uses

Ustekinumab received FDA-approval on September 25, 2009 for the treatment of adult patients (( 18 years of age) with moderate-to-severe plaque psoriasis who are candidates for phototherapy or systemic therapy.1
Potential Off-label Uses
Crohn’s Disease, moderate to severe (phase IIa, international, multicenter, double-blind, placebo-controlled, crossover, randomized clinical trial; N = 104).3
Psoriatic Arthritis (phase II, international, multicenter, double-blind, randomized, placebo-controlled, crossover trial; N = 146).4
Ineffective Off-label Use
Multiple Sclerosis:  Ustekinumab was shown to be ineffective in the treatment of relapsing-remitting multiple sclerosis in a phase II trial.5
Current VA National Formulary Alternatives

There are no antipsoriatic biologic agents on the VA National Formulary (VANF). Systemic antipsoriatic agents on VANF are methotrexate, cyclosporine, acitretin, azathioprine, and hydroxyurea.
Biologic alternatives available through the nonformulary request process with criteria and their doses for treatment of moderate-to-severe plaque psoriasis are as follows: 
· Alefacept (Amevive():   15mg IM once weekly
· Adalimumab (Humira():  Initially, 80mg SC x 1; then 40mg SC every other week beginning 1 week after the initial dose
· Etanercept (Enbrel():  50mg SC twice weekly (3-4 days apart)  x 3 months, then 50mg once weekly. Starting doses of 25 or 50 mg per week were also shown to be efficacious.
· Infliximab (Remicade():  5mg/kg by intravenous infusion at week 0, 2, and 6, then every 8 weeks thereafter
Dosage and Administration1
The recommended dosage for ustekinumab for the treatment of moderate-to-severe plaque psoriasis is:

· Patients weighing ( 100kg:  45 mg initially and 4 weeks later, followed by 45 mg every 12 weeks

· Patients weighing > 100kg:  90 mg initially and 4 weeks later, followed by 90 mg every 12 weeks

Ustekinumab should be administered subcutaneously and under the supervision of a physician. Physician-supervised injections were preferred by FDA medical reviewers to allow for closer patient follow-up than would probably occur with patient self-administration.  
The vial of ustekinumab should be inspected for any particulate matter and discoloration prior to administration.  Because ustekinumab does not contain preservatives, any unused product remaining in the vial or syringe should be discarded.  Administration using a 27-gauge, ½ inch needle at a different anatomic location (upper arm, gluteal regions, thighs, or any quadrant of abdomen) than the previous injection is recommended.

Ustekinumab is available as a single-use vial containing 90 mg of preservative-free ustekinumab per mL and supplied in 45 mg/0.5 mL or 90 mg/1 mL vials.

Efficacy 

Efficacy Measures

The primary efficacy measurements used in the major ustekinumab clinical trials were the Psoriasis Area and Severity Index (PASI), Physicians Global Assessment (PGA), and the patient-scored Dermatology Life Quality Index (DLQI). The PASI and PGA are used in most large clinical trials to evaluate efficacy of psoriasis treatments.6  
· The PASI utilizes the body surface area (BSA), erythema, induration, and scaling to assess psoriasis severity and coverage.  Psoriasis treatment is usually considered effective if it produces a 75% improvement in PASI score (PASI-75) in individuals with extensive psoriasis.  The PASI is less sensitive in patients with less extensive BSA involvement (<10%).
· The PGA evaluates overall severity of psoriasis at a given time, usually using a 7-point scale from clear to severe.
· The DLQI is a 10-item questionnaire that assesses the impact of psoriasis on the patient’s quality of life. Each item is scored from 0 (not at all) to 3 (very much). Overall scores can range from 0 (not at all) to 30 (very much). Scores can be interpreted as follows:  0–1 = no effect at all on patient's life; 2‑5 = small effect on patient's life; 6–10 = moderate effect on patient's life; 11–20 = very large effect on patient's life; 21–30 = extremely large effect on patient's life.
Summary of Major Efficacy Trials
The FDA approval of ustekinumab was based on the results of one phase II trial7 and two phase III multicenter, double-blind, randomized clinical trials (PHOENIX 1 and PHOENIX 2).8,9 In addition, a head-to-head trial (ACCEPT)10 that compared ustekinumab with etanercept was conducted as a requirement of the European marketing application. The phase II trial is summarized in Appendix:  Clinical Trials.
CNTO 1275 Psoriasis Study
Krueger et al evaluated the efficacy and safety of single and multiple doses of CNTO 1275 (ustekinumab) in a 36-week, phase II, parallel, double-blind, placebo-controlled multicenter study at 46 sites worldwide (N=320).7 Patients were eligible if they were at least 18 years of age, had a diagnosis of plaque psoriasis for at least 6 months, were candidates of phototherapy or PASI of ( 12, and had involvement of  ( 10% BSA.  Patients excluded from this study included those who had nonplaque forms of psoriasis, had a recent serious systemic or local infection, had active or latent tuberculosis, asthma, or a known malignancy within the previous 5 years, had received previous treatment with any agents specifically targeting interleukin-12 of interleukin-23, had received biologic or investigational agents within the previous month or five drug half-lives, had received conventional systemic psoriasis treatment within the previous 4 weeks, or had received topical psoriasis treatment within the previous 2 weeks.  Patients were randomized to receive one 45-mg dose of CNTO 1275, one 90-mg dose, four weekly 45-mg doses, four weekly 90-mg doses, or placebo.  Patients with PGA score ( 3 (where 1 is best and 6 is worst) at week 16 received one additional injection of their originally assigned dose.  Patients in the placebo group crossed over to receive one 90-mg injection of CNTO 1275 at week 20.  Baseline randomization was stratified by investigation site and by weight relative 95kg.  

The primary endpoint was the proportion of patients achieving at least PASI-75 at week 12.  Secondary endpoints included the proportion of patients achieving PASI-50, PASI-75, a PGA score of cleared or excellent (1=clear, 2=excellent, 3=good, 4=fair, 5=poor, 6=worse) by week 12, and the change in dermatology life quality index (DLQI; 0=psoriasis does not affect quality of life at all; 30=affects very much) from baseline at week 12.

Results:  Baseline demographics across the treatment groups were similar, where most of the subjects were men, about 25% of BSA was involved, average duration of psoriasis was 17 to 20 years, and over 90% had been previously treated with topical treatments, and about 50% had been treated with biological therapies.  At week 12, 52% of patients treated with one 45-mg dose of CNTO 1275, 59% of those treated with one 90-mg dose, 67% of those treated with four weekly 45-mg doses, 81% of those treated with four weekly 90-mg doses, and 2% of patients receiving placebo achieved PASI-75 (p<0.001 for each comparison with placebo). (Also see Table  below). In addition, 23%, 30%, 44%, 52%, respectively, of those patients achieved PASI-90 compared to 2% of those who received placebo (p<0.001 for each comparison with placebo).  At least 75% of patients in the active treatment groups achieved PASI-50 (p<0.001 for each comparison with placebo). 
Table 2
Results of Phase II CNTO 1275 Psoriasis Study at Week 12
	Measure
	PBO
(N = 64)
	UST 45 x 1
(N = 64)
	UST 90 x 1
(N = 64)
	UST 45 x 4
(N = 64)
	UST 90 x 4
(N = 64)

	PASI score, mean ± SD
	16.4 ± 8.1
	6.5 ± 6.6
	5.7 ± 7.0
	3.6 ± 4.2
	3.0 ± 3.7

	P-value
	—
	< 0.001
	<0.001
	<0.001
	<0.001

	Percentage Change (calculated)
	—
	–60%
	–65%
	–78%
	–82%

	Effect Size† (calculated)
	—
	1.35
	1.42
	2.0
	2.14

	PASI-75 Responder Rate, n (%)
	1 (2)
	33 (52)
	38 (59)
	43 (67)
	52 (81)

	NNT (95% CL)
	—
	2.0 (1.6, 2.8)
	1.7 (1.4, 2.3)
	1.5 (1.3, 1.9)
	1.3 (1.1, 1.5)

	PGA “Clear” or “Excellent,” n (%)
	0
	32 (50)
	34 (53)
	46 (72)
	53 (83)

	P-value
	—
	<0.001
	<0.001
	<0.001
	<0.001

	DLQI score of 0, n (%)
	1 (2)
	13 (20)
	19 (30)
	27 (42)
	26 (41)

	P-value
	—
	<0.001
	<0.001
	<0.001
	<0.001


†
Cohen’s d:  >=1.10 and <1.45, very large effect; >1.45, huge effect
Significantly more patients in the three-higher dose active treatment group than in the placebo group achieved a PGA score of clear (p<0.001 for all comparison with placebo) at week 12.  Median changes in DLQI were significantly greater in patients receiving active treatment than those receiving placebo by week 12 (median differences -6, -10, -9, -8, and -1 for the one 45-mg dose, one 90-mg dose, four weekly 45-mg doses, four weekly 90-mg doses, and placebo, respectively; p<0.001 for all comparisons with placebo).  

Adverse events occurred in 79% of patients who received active treatment as compared with 72% of patients who received placebo.  Discontinuation due to adverse events occurred in 4% of patients in the active treatment group compared with 3% in the placebo group.  The most commonly reported adverse events included upper respiratory tract infection, headache, pain, sinusitis, injury, pruritus, diarrhea, myalgia, fatigue, purpura, urinary tract infection, nausea, pharyngitis, back pain, aggravated psoriases, and aggravated arthritis.  Serious adverse effects occurred in 4% of patients receiving the active treatment group and 1% of patients receiving placebo.

Conclusion:  Findings from this study demonstrate the efficacy of CNTO 1275, an interleukin-12/23 monoclonal antibody in psoriasis. 
PHOENIX 1 AND PHOENIX 2 TRIALS
Inclusion and exclusion criteria used in the PHOENIX 1 and PHOENIX 2 trials are outlined below in Table 3.  

Table 3. Inclusion and Exclusion Criteria used in the PHOENIX 1 and 2 Trials3,4
	Inclusion Criteria
	Exclusion Criteria

	Age ( 18 years
Diagnosis of plaque psoriasis for ( 6 months
Candidates for phototherapy or systemic therapy
Baseline psoriasis area and severity index (PASI) score of ( 12 (0=no psoriasis to 72=severe psoriasis)
( 10% body surface area (BSA) involvement
(Patients with latent tuberculosis were allowed to be enrolled if treatment was initiated before or at the same time as first administration of study drug.)
	History or symptoms of active tuberculosis 
Non-plaque form of psoriasis
Recent serious systemic or local infection
Known malignancy (except treated basal cell skin cancer or squamous cell skin cancer for ( 5 years)
Prior treatment with any agent that specifically targets IL-12 or IL-23
Received biological or investigational agents within the previous 3 months
Received conventional systemic psoriasis therapy or phototherapy within the previous four weeks
Received topical psoriasis treatment with in the previous two weeks


PHOENIX 1 

Leonardi et al evaluated the efficacy and safety of ustekinumab in a 76-week, phase III, parallel, double-blind, placebo-controlled, multicenter study with a randomized withdrawal phase conducted at 48 sites in the US, Canada, and Belgium (N=766).8 Patients were randomized to receive ustekinumab 45mg (n=255) or 90mg (n=256) at weeks 0, 4, and then every 12 weeks; or placebo (n=255) at weeks 0, 4, followed by a crossover to ustekinumab 45mg or 90mg at week 12 and then placebo retreatment during weeks 40-76 (Table 4).  During the randomized withdrawal phase, patients initially randomized to receive ustekinumab during the initial placebo-controlled phase who achieved PASI-75 at weeks 28 and 40 were re-randomized at week 40 to maintenance ustekinumab at their respective dose or re-assigned to placebo.  Those patients who were re-assigned to placebo were retreated with their original regimen when they lost at least 50% of PASI improvement.  Baseline randomization was stratified by investigational site weight (( 90 kg or > 90 kg), number of conventional systemic therapies to which patients had an inadequate response, intolerance, or contraindications (<3 or (3).  Week 40 randomization was stratified by baseline weight ((90 kg or >90kg).  
The primary endpoint was the proportion of patients achieving PASI-75 at week 12.  Secondary endpoints included the proportion of patients with PGA score of cleared or minimal (0=cleared, 1=minimal, 2=mild, 3=moderate, 4=marked, 5=severe) by week 12, the change in dermatology life quality index (DLQI; 0=psoriasis does not affect quality of life at all; 30=affects very much) from baseline at week 12, and time to loss of PASI 75 response in the group receiving maintenance ustekinumab compared with the group withdrawn from treatment at week 40 during the randomized withdrawal phase.

Table 4. Randomization Assignment in the PHOENIX 1 Trial3
	
	Group 1
(Ustekinumab 45mg)
	Group2
(Ustekinumab 90mg)
	Group 3
(Placebo)

	Placebo-controlled phase (Week 0-12)
	Ustekinumab 45mg
at week 0, 4, then every 12 weeks
	Ustekinumab 90mg
at week 0, 4, then every 12 weeks
	Placebo
at weeks 0,4

	Placebo crossover and active treatment phase
(Week 12-40)
	
	
	Ustekinumab
45mg
at week 0, 4,
then every 12
weeks
	Ustekinumab
90mg
at week 0, 4,
then every 12
weeks

	Randomized withdrawal phase
(Week 40-72)
	Placebo ( retreatment
	Ustekinumab 45mg every 12 weeks
	Placebo ( retreatment
	Ustekinumab 90 mg every 12 weeks
	Placebo (
retreatment
	Placebo (
retreatment


Results:  Baseline demographics across the treatment groups were similar, where about two-thirds of subjects involved were men, duration of psoriasis was about twenty years, PASI score was about 20, about 25% of BSA was involved, over 90% had been previously treated with topical treatments, and about 50% had been treated with biological therapies.  At week 12, 67.1% of the ustekinumab 45mg group, 66.4% of the ustekinumab 90mg group, and 3.1% of the placebo group achieved PASI-75 (difference in response rate 63.9%, 95% CI 57.8 to 70.1, p<0.0001 for the 45mg group vs. placebo; 63.3%, 95% CI 57.1 to 69.4, p<0.0001 for the 90mg group vs. placebo).  Onset of efficacy was observed as early as two weeks, where higher proportions of patients in the ustekinumab 45mg and 90mg groups achieved at least 50% improvement from baseline in PASI (PASI-50) (p=0.0008 for the 45mg group vs. placebo; p=0.0005 for the 90mg group vs. placebo).  At week 12, significantly more patients receiving ustekinumab 45mg or 90mg had disease categorized as “cleared or minimal” by PGA compared with those receiving placebo (difference in response 56.5%, 95% CI 50 to 62.9, p<0.0001 for 45mg vs. placebo; 57.8%, 95% CI 51.4 to 64.2, p<0.0001 for 90mg vs. placebo). (Also see Table , page 12.) Maximum efficacy was observed at about week 24 in both the ustekinumab 45mg and 90mg groups (PASI-75 response in 76.1% and 85% in the 45mg and 90mg groups respectively).  Among patients re-randomized at week 40, maintenance of PASI-75 was significantly better in patients who continued ustekinumab treatment than those who were switched to placebo through at least one year (p<0.0001).  The medium time to loss of PASI 75 in patients re-assigned to placebo was 15 weeks.  Rebound psoriasis was not observed in any of these patients.  Among the patients who were re-initiated to ustekinumab treatment, 85.6% achieved PASI-75 within 12 weeks.  Significantly more patients in the ustekinumab 45mg or 90mg groups achieved a DLQI score of 0 or 1 compared to placebo by week 12 (p<0.0001 vs. placebo for both groups).  Median changes in DLQI were significantly greater in patients receiving ustekinumab than those receiving placebo by week 12 (median differences -7, 95% CI -7 to -5, p<0.0001 for 45mg group vs. placebo; -7, 95% CI -8 to -6, p<0.0001 for 90mg group vs. placebo).  The DLQI responses observed in week 12 were sustained to the end of the study in patients who were maintained on ustekinumab and worsened in those who were re-assigned to placebo.

Adverse events were generally nonserious and there were no statistically significant differences between ustekinumab and placebo groups, as well as between the 45-mg and 90-mg ustekinumab doses in the percentages of patients experiencing any type of adverse events.  The most commonly reported adverse events included upper respiratory tract infection, nasopharyngitis, headache, and arthralgia.  All injection site reactions (0.7% of ustekinumab injections and 0.2% of placebo injections) were mild and no anaphylactic reactions or serum-sickness-like reactions were reported.  The rates of serious adverse events were rare and similar across the groups (one prostate cancer and thyroid cancer in the 45mg group in the crossover phase, one colon cancer in the interrupted therapy group in the withdrawal phase, one myocardial infarction in the 45mg group and another myocardial infarction in the placebo to 90mg crossover group, and one stroke in the placebo to 45mg crossover group).

Conclusion:  Findings from this study suggest that ustekinumab  45mg or 90mg administered at 0 and 4 weeks, followed by every 12 weeks is efficacious for the treatment of moderate-to-severe psoriasis.

Limitations:  While the PASI is commonly used in clinical trials to measure efficacy of psoriasis treatment, it is rarely used in clinical practice, thus potentially making it challenging to apply study results to individual patients in practice.3 Although the duration of this trial was longer than 1 year, it may not be long enough to detect rare adverse events.

PHOENIX 2
Papp et al evaluated the efficacy and safety of ustekinumab in partial responders based on the 52-week data of a phase III, parallel, double-blind, placebo-controlled, multicenter study with a dose intensification phase.9 It was conducted at 70 sites in Europe and North America (N=1,230). An ongoing extension of this study is continuing to Week 264 (5 years). Inclusion and exclusion criteria used in this trial are the same as those outlined for the PHOENIX 1 trial (Table 3, page 7).  Patients were randomized to receive ustekinumab 45mg (N=409) or 90mg (N=411) at weeks 0, 4, and then every 12 weeks; or placebo (N=410) at weeks 0 and, 4, followed by a crossover to ustekinumab 45mg or 90mg at week 12 (Table 4).  In contrast to the PHOENIX 1 trial, patients in this trial were considered for re-randomization into a dose intensification phase from week 28 to week 52 if they were partial responders.  At week 28, patients who had initially been randomly assigned to receive ustekinumab 45mg or 90mg and had achieved PASI-50 but not PASI-75 were re-randomized to continue receiving their study drug every 12 weeks or to intensify dosing to every 8 weeks.  Patients who did not achieve PASI-50 at 28 weeks were discontinued from treatment, while patients who achieved PASI-75 at week 28 continued to receive study drug every 12 weeks.  Baseline randomization was stratified by investigational site, weight (( 90 kg or > 90 kg), number of conventional systemic therapies to which patients had an inadequate response, intolerance, or contraindications (<3 or (3).  Week 28 re-randomization was stratified by baseline weight ((90 kg or >90kg) only.  
The primary endpoint was the proportion of patients achieving PASI-75 at week 12.  Secondary endpoints included the proportion of patients with PGA score of cleared or minimal by week 12, the change in DLQI from baseline at week 12, and in the re-randomized partial responders, the number of visits with PASI-75 response between weeks 40 and 52 in the group receiving the study drug at a dose frequency of every 8 weeks compared to the group receiving it at every 12 weeks.   

Table 5
Randomization Assignment in the PHOENIX 2 Trial
	
	Group 1
(Ustekinumab 45mg)
	Group2
(Ustekinumab 90mg)
	Group 3
(Placebo)

	Placebo-controlled phase (Week 0-12)
	Ustekinumab 45mg
at week 0, 4, then every 12 weeks
	Ustekinumab 90mg
at week 0, 4, then every 12 weeks
	Placebo
at weeks 0,4

	Placebo crossover and active treatment phase
(Week 12-28)
	
	
	Ustekinumab

45mg

at week 0, 4,

then every 12

weeks
	Ustekinumab

90mg

at week 0, 4,

then every 12

weeks

	Randomized dose intensification phase

(Week 28-52)
	Ustekinumab 45mg every 8 weeks
	Ustekinumab 45mg every 12 weeks
	Ustekinumab 90 mg every 12 weeks
	Ustekinumab 90 mg every 12 weeks
	
	


Results:  Baseline demographics across the treatment groups were similar, where about two-thirds of subjects involved were men, duration of psoriasis was about twenty years, PASI score was about 20, about 25% of BSA was involved, over 90% had been previously treated with topical treatments, and about one-third had been treated with biological therapies.  At week 12, 66.7% of the ustekinumab 45mg group, 75.7% of the ustekinumab 90mg group, and 3.7% of the placebo group achieved PASI-75   (difference in response rate 63.1%, 95% CI 58.2 to 68, p<0.0001 for the 45mg group vs. placebo; 72%, 95% CI 67.5 to 76.5, p<0.0001 for the 90mg group vs. placebo).  Also at week 12, significantly more patients receiving ustekinumab 45mg or 90mg had disease categorized as “cleared or minimal” by PGA compared with those receiving placebo (difference in response 63.1%, 95% CI 58.1 to 68.1, p<0.0001 for 45mg vs. placebo; 68.6%, 95% CI 63.9 to 73.4, p<0.0001 for 90mg vs. placebo). (Also see Table , page 12.) Onset of efficacy appeared rapid, where higher proportions of patients in the ustekinumab 45mg and 90mg groups than placebo achieved PASI-50 by week 2 and PASI 75 by week 4 (p<0.0001 for each).  Maximum efficacy was observed at week 20 in both the ustekinumab 45mg and 90mg groups (PASI-75 response in 74.9% and 83.5% in the 45mg and 90mg groups respectively).  Median changes in DLQI were significantly greater in patients receiving ustekinumab than those receiving placebo by week 12 (median differences -8, 95% CI -8 to -7, p<0.0001 for 45mg group vs. placebo; -9, 95% CI -9 to -8, p<0.0001 for 90mg group vs. placebo).  By week 28, 22.7% of patients in the ustekinumab 45mg and 15.8% in the 90mg groups were partial responders.  The authors described independent predictors for partial response to be having higher bodyweight (p<0.0001), a higher incidence of psoriatic arthritis (p=0.047), previously failing treatment with at least one biologic agent (p=0.024), having a longer duration of psoriasis (p=0.036), and treatment with ustekinumab 45mg (0.004).  Dose intensification for partial responders in the ustekinumab 90mg arm showed improved PASI response at week 52, where a greater number of visits with PASI-75 response (mean visits 2.63 vs. 1.58 visits in the every 8 weeks vs. every 12 weeks groups; p=0.014) and a higher PASI-75 response rates (68.8% of patients dosed every 8 weeks vs. 33.3% dosed every 12 weeks; difference in response rate 35.4%, 95% CI 12.7 to 58.1; p=0.004) were observed.  However, this improved response was not observed in the intensified dosing of patients in the ustekinumab 45mg group.  Dosing intensification did not result in greater efficacy as assessed by the number of visits between weeks 40 and 52 at which patients achieved PASI-75 response (mean visits 1.75 vs. 1.56 in the every 8 weeks vs. every 12 weeks groups; p=0.468).
Adverse events experienced in this trial were generally nonserious and there were no statistically significant differences in the percentage of patients experiencing any type of adverse events.  The most commonly reported adverse events included upper respiratory tract infection, nasopharyngitis, headache, injection site erythema, cough, and arthralgia.  Similar to the PHOENIX 1 trial, all injection site reactions (1% of ustekinumab injections and 0.4% of placebo injections) were mild and no anaphylactic reactions or serum-sickness-like reactions were reported.  The rates of serious adverse events were low and similar across the groups.However, there was a trend towards a higher frequency of adverse events among patients in the dose intensification groups (72.7% of those dosed every 8 weeks experiencing ( 1 adverse events vs. 63% of those dosed every 12 weeks).  The authors noted, however, that a higher rate of serious adverse events were reported in patients receiving ustekinumab every 12 weeks (7.5%) than in those receiving it every 8 weeks (2.6%).  The most common serious adverse events in ustekinumab-treated patients included infections (0.7% of patients) and cardiac disorders (0.7% of patients).  Cardiac disorders included coronary artery disease and angina. No cases of tuberculosis, lymphoma, or demyelinating disease were reported in this study.

Conclusion:  Findings from this study suggest that ustekinumab, administered at 45mg or 90mg every 12 weeks, is efficacious for the treatment of moderate-to-severe psoriasis.  Dose intensification of ustekinumab 90mg to once every 8 weeks may be beneficial for patients who only partially respond to the initial regimen.

Limitations:  While the PASI is commonly used in clinical trials to measure efficacy of psoriasis treatment, it is rarely used in clinical practice, thus potentially making it challenging to apply study results to individual patients in practice.3  And lastly, the 52-week duration of the study may not be long enough to detect rare adverse events associated with this medication, such as malignancies.

Table 6
Results for PHOENIX 1 and PHOENIX 2 Trials 
	
	PHOENIX 1
	
	PHOENIX 2

	Measure
	PBO
	UST 45
	UST 90
	
	PBO
	UST 45
	UST 90

	At Week 12 (2 Doses:  Weeks 0 and 4)
	
	
	
	
	

	PASI-75 Responders
	
	
	
	
	
	
	

	N
	255
	255
	256
	
	410
	409
	411

	Percentage of Patients
	3
	67 
	66 
	
	4
	67 
	76 

	NNT (calc)
	—
	1.6 
	1.6
	
	—
	1.6 
	1.4 

	95% CL (calc)
	
	1.4, 1.7
	1.4, 1.8
	
	
	1.5, 1.7
	1.3, 1.5

	PASI-75 Percentage Improvement
	
	
	
	
	

	N
	253
	255
	251
	
	404
	405
	407

	Mean 
	7.0 
	75.6 
	77.2 
	
	4.9 
	77.0 
	82.1 

	SD
	30.77
	27.04
	23.67
	
	34.78
	25.78
	22.57

	P-value
	—
	< 0.0001
	< 0.0001
	
	—
	< 0.0001
	< 0.0001

	Effect Size† (calc)
	—
	2.35 
	2.56 
	
	—
	2.36 
	2.64 

	PGA Cleared or Minimal, %
	4
	60
	62
	
	5
	68 
	74 

	DLQI Score
	
	
	
	
	
	
	

	N
	252
	254
	249
	
	400
	401
	402

	DLQI of 0 or 1, %
	6
	53
	52
	
	3
	55
	56

	Post hoc Subgroup Analyses
	
	
	
	
	
	

	Patients ≤ 100 kg, n
	166
	168
	164
	
	290
	297
	289

	PASI-75 Responders, %
	4
	74 
	65 
	
	4
	73 
	78 

	Patients > 100 kg, n
	89
	87
	92
	
	120
	112
	121

	PASI-75 Responders, %
	2
	54
	68
	
	3
	49
	71

	At Week 28 (3 Doses:  Weeks 0, 4, and 16)
	
	
	
	
	

	N
	—
	250
	243
	
	—
	397
	400

	PASI-75 Responders, n (%)
	—
	71
	79
	
	—
	70
	79

	PGA Cleared or Minimal, % 
	—
	58
	66
	
	—
	61
	70

	Post hoc Subgroup Analyses
	
	
	
	
	
	

	Patients ≤ 100 kg, n
	—
	164
	153
	
	—
	287
	280

	PASI-75 Responders, %
	—
	79
	81
	
	—
	76
	81

	Patients > 100 kg, n
	—
	86
	90
	
	—
	110
	119

	PASI-75 Responders, %
	—
	56
	74
	
	—
	54
	74


†
Cohen’s d:  > 1.45, huge effect size.
ACCEPT Trial
Griffiths10 et al compared the efficacy and safety of ustekinumab with etanercept in a phase III, multicenter (67 sites), randomized, investigator-blinded study in patients with moderate to severe psoriasis (N=903).  Inclusion and exclusion criteria used in this trial are outlined below in Table 7.  

Table 7. Inclusion and Exclusion Criteria used in the ACCEPT Trial
	Inclusion Criteria
	Exclusion Criteria

	Age ( 18 years
Diagnosis of plaque psoriasis for ( 6 months
Candidates for phototherapy or systemic therapy
Failed to respond to, had a contraindication to, or had intolerance to at least one conventional systemic antipsoriatic agent (i.e., cyclosporine, methotrextrate, or psoralen + ultraviolet light A (PUVA))
Baseline PASI score of ( 12 (0=no psoriasis to 72=severe psoriasis)
Baseline PGA score of ( 3 (0=no disease to 5=severe disease)
( 10% body surface area (BSA) involvement
Naïve to etanercept and ustekinumab
	Non-plaque or drug-induced forms of psoriasis
Recent serious systemic or chronic infection
History of tuberculosis
Known malignancy (except for treated basal-cell or squamous-cell skin cancer or cervical cancer in situ with no evidence of recurrence for ( 5 years)
Receipt of conventional systemic therapy or phototherapy within 4 weeks prior to enrollment
Receipt of topical psoriasis agents within 2 weeks prior to enrollment
Receipt of investigational drugs within 4 weeks or 5 half-lives, whichever was longer, prior to enrollment
Receipt of biologic agents within 3 months or 5 half-lives, whichever was longer, prior to enrollment


Patients were randomized in a 3:5:5 ratio to receive ustekinumab 45mg (N=209) or 90mg (N=347) at weeks 0 and 4 or etanercept 50mg (N=347) twice weekly through week 12, stratifying by investigational site and baseline weight (< 90 kg or ≥ 90 kg).  Treatment was interrupted for those who demonstrated response (PGA score ( 2) to therapy at week 12.  Ustekinumab was restarted if psoriasis recurred and its severity classified as moderate, marked, or severe. Patients in the etanercept group who did not have a response (i.e. had a PGA score of ≥ 3) at week 12 received 90mg of ustekinumab at weeks 16 and 20.  Patients who were initially in the ustekinumab groups and did not show response at week 12 received one additional dose of ustekinumab at week 16.  The primary endpoint was the proportion of patients achieving PASI-75 at week 12.  Secondary endpoints included the proportion of patients with PGA score of cleared (0) or minimal (1) at week 12, the proportion of patients achieving PASI-90 at week 12, and the difference between the PASI score at week 12 and the score 12 weeks after retreatment on recurrence of psoriasis.
Table 8. Randomization Assignment in the ACCEPT Trial
	
	Group 1

(Ustekinumab 45mg)
	Group2

(Ustekinumab 90mg)
	Group 3

(Etanercept 50mg)

	Controlled period

(Week 0-12)
	Ustekinumab 45mg 

at week 0 and 4
	Ustekinumab 90mg 

at week 0 and 4
	Etanercept 50mg

 twice weekly

	Crossover and re-treatment 

(Week 16-64)
	Retreatment with ustekinumab 45mg
	Retreatment with ustekinumab 90mg
	Crossover to 90mg of ustekinumab


Results:  Baseline patient characteristics were similar across the treatment groups:  about two-thirds of subjects were men; mean age was about 45 years; more than 90% of subjects were white; average duration of psoriasis was about 19 years; mean body-surface area affected by psoriasis was 25%; mean PASI score was 20; over 96% were previously treated with topical agents; about 65% with PUVA; 56% with conventional systemic agents (including PUVA, methotrexate, cyclosporine); 11% were previously treated with biologic agents (including alefacept, efalizumab, infliximuab, and adalimumab); and 99.9% and 54% had inadequate response, a lack of tolerance, or a contraindication to ≥ 1 and ( 2 conventional systemic agents, respectively.  
Efficacy results are summarized in Table 9.
Table 9
Efficacy Results of the ACCEPT Trial at Week 12
	Measure
	ETAN 50
2x/wk (24 doses)
	UST 45
Wks 0 and 4 (2 doses)
	UST 90
Wks 0 and 4 (2 doses)

	N
	347
	209
	347

	PASI-75 Responder Rate, n (%)
	197 (56.8)
	141 (67.5)
	256 (73.8)

	Treatment Difference (95% CL)
	—
	10.7 (2.4, 19.0)
	17.0 (10.0, 24.0)

	P-value
	—
	0.01
	< 0.001

	NNT (95% CL, calc)
	—
	9.4 (5.4, 42.9)
	5.9 (4.2, 10.1)

	
	
	
	

	PGA, Cleared or Minimal Disease, n (%)
	170 (49.0)
	136 (65.1)
	245 (70.6)

	Treatment Difference (95% CL)
	—
	16.1 (7.6, 24.4)
	21.6 (14.4, 28.6)

	P-value
	—
	< 0.001
	< 0.001

	
	
	
	

	Post Hoc Subgroup Analyses
	
	
	

	Patients ≤ 100 kg, n
	251
	151
	244

	PASI-75 Responders, %
	61
	72
	77

	Patients > 100 kg, n
	96
	58
	103

	PASI-75 Responders, %
	45
	55
	65


At week 12, a significantly greater proportion of patients in the ustekinumab 45mg and 90mg groups (67.5% and 73.8%, respectively) achieved PASI-75 compared to 56.8% of those in the etanercept group (p=0.01 for ustekinumab 45mg v. etanercept; p<0.001 for ustekinumab 90mg v. etanercept).  A greater proportion of patients in the ustekinumab 45mg and 90mg groups (65.1% and 70.6%, respectively) achieved a PGA of cleared or minimal compared to 49% of those in the etanercept group (p<0.001 for both ustekinumab groups v. etanercept).  A greater proportion of patients in the ustekinumab 45mg and 90mg groups (36.4% and 44.7%, respectively) achieved PASI-90 compared to 23.1% of those in the etanercept group (p<0.001 for both ustekinumab groups v. etanercept).  The earliest statistically significant differences over etanercept were seen at the 4-week observation time point  in terms of PGA and PASI-90 with the 90-mg dose and the 8-week time point in terms of PASI-75 with both 45- and 90-mg doses. According to the authors, ustekinumab had a faster onset of a clinical response than etanercept. For those patients who did not respond to etanercept (n = 50), 48.9% achieved PASI-75, 23.4% achieved PASI-90, and 40.4% achieved a PGA of cleared or minimal after crossing over to ustekinumab 90mg for 12 weeks.  Among patients who did respond to initial treatment (PGA score ( 2), the median time to recurrence after completing 12 weeks of treatment was 7.3 weeks for patients who had received etanercept (n = 245), 14.4 weeks for those who had received 45mg of ustekinumab (n = 154), and 18.1 weeks for patients who had received 90mg of ustekinumab (n = 245).  For those who were treated with ustekinumab again after recurrence of psoriasis (n = 633), 84.4% achieved a PGA score of 0 to 2 within 12 weeks after re-treatment.
The rates of adverse events experienced in this trial were similar across all three groups (66%, 68.3%, and 69.5% in the ustekinumab 45mg, ustekinumab 90mg, and etanercept groups, respectively).  Adverse events leading to discontinuation occurred in 1.9% and 1.2% of patients in the ustekinumab 45mg and 90mg groups, respectively, compared to 2.3% of those in the etanercept group.  Injection site reactions (14% of etanercept group and 0.7% of combined ustekinumab groups) were the most frequently reported adverse event in the etanercept group.  The injection site reactions were described as mild and no anaphylaxis were reported.  Infections occurred at similar rates among the three treatment groups: 29.1%, 30.6%, and 29.7% in the etanercept, 45mg of ustekinumab, and 90mg of ustekinumab groups, respectively.  Nonmelanoma skin cancers occurred in 2 patients in the ustekinumab 45mg group and 1 patient in the ustekinumab 90mg group.  
The rates and types of common adverse effects were similar in the ustekinumab 45mg and ustekinumab 90mg groups, and before and after crossover from etanercept to ustekinumab through week 64.  Three deaths occurred with one death from each group: 1 death due to a motor vehicle accident in the etanercept group, one from a gun-shot wound in the ustekinumab 45mg group, and one from a multi-system organ failure and sepsis in a patient with human immunodeficiency virus and methicillin-resistant Staphylococcus epidermidis bacteremia in the ustekinumab 90mg group.  Serious infections occurred in 1.2% of the etanercept group (3 before crossover to ustekinumab and 1 after crossover), 1% of the ustekinumab 45mg group, and 2.9% of the ustekinumab 90mg group.  Major adverse cardiovascular events were reported for one patient in the etanercept group after crossover to ustekinumab, one patient in the ustekinumab 45mg group, and one in the ustekinumab 90mg group.
Conclusion:  
Findings from this study demonstrated that ustekinumab 45mg or 90mg was more effective in treating patients with moderate to severe psoriasis compared to etanercept 50mg twice weekly for 12 weeks.  Both ustekinumab and etanercept were generally well-tolerated in this trial.
Limitations:  Lack of quality of life assessments as a means of assessing patient-reported impact and clinical importance of PASI improvements. While the PASI is commonly used in clinical trials to measure efficacy of psoriasis treatment, it is rarely used in clinical practice, thus potentially making it challenging to apply study results to individual patients in practice.3 The short duration of the study may restrict its ability to detect differences between these agents regarding adverse events that occur rarely or after a longer period of treatment. 
Summary of efficacy findings 

· A Human Interleukin-12/23 Monoclonal Antibody for the Treatment of Psoriasis (CNTO 1275 Psoriasis Study)7:
· In patients with moderate to severe plaque psoriasis of whom about greater than 90% had been previously treated with (and not necessarily failed) conventional systemic agents and greater than 50% had previously been treated with biologic agents, ustekinumab showed significant treatment effects in terms of PASI-75 responder rates over a 12-week period, with NNTs of 2, 1.8, 1.5, and 1.3 for the one 45-mg, one 90-mg, four weekly 45-mg, and four weekly 90-mg doses, respectively. Ustekinumab was superior to placebo in terms of PASI-75 improvement, PGA, and DLQI outcome measures at week 12.  DLQI scores were significantly reduced by about 6 to 10 from a mean baseline of about 11 to 13 (corresponding to “very large effect on patient’s life”).
· PASI-75 responder rates were correspondingly greater in the higher-dose active treatment group.  Changes in DLQI scores did not similarly correspond with higher cumulative doses of active treatment, where greatest change in median score was observed in the one 90-mg dose group.
· The investigators did not report whether they made any subgroup analyses.
· Efficacy and safety of ustekinumab, a human interleukin-12/23 monoclonal antibody, in patients with psoriasis: 76-week results from a randomised, double-blind, placebo-controlled trial (PHOENIX 1)8:
· In patients with moderate to severe plaque psoriasis of whom about 55% had been previously treated with (and not necessarily failed) conventional systemic agents (psoralen plus PUVA, methotrexate, acitretin, and cyclosporine) and 51% had been previously treated with biologic agents (etanercept, alefacept, efalizumab, infliximab, or adalimumab), ustekinumab showed large treatment effects in terms of PASI-75 responder rates over a 12-week period, with NNTs of 1.6 for both 45-mg and 90-mg doses. Ustekinumab was superior to placebo in terms of PASI-75 improvement, PGA, and DLQI outcome measures at week 12. DLQI scores were significantly reduced by about 8 to 10 from a mean baseline of about 11 to 12 points (corresponding to “very large effect on patient’s life”) to about 3 to 5 at Week 12 and 2 to 3 at Week 28 (both corresponding to “small effects on patient’s life”).
· PASI-75 response was seen relatively early in some patients, with about 10% of patients responding after one dose (from weeks 0 to 4) during the placebo-controlled phase, and 20% to 30% responding after one dose (from weeks 12 to 16) during the placebo-to-ustekinumab crossover phase. 
· PASI-75 responder rates peaked after the third dose (at about week 24) in both the placebo-controlled and placebo-to-ustekinumab crossover phases, suggesting that three doses constitute an adequate trial.

· There was no additional benefit with the 90-mg dose over the 45-mg dose.

· Long-term (≥ 1 year) maintenance of response was shown in 162 patients who received ustekinumab 45 or 90 mg every 12 weeks throughout weeks 0 to 76. In previous PASI-75 responders on active therapy, the percentage improvement in PASI started to decrease within 4 weeks following re-randomization to placebo at week 40. The median time to loss of PASI-75 in patients withdrawn from active treatment was about 15 weeks. No rebound psoriasis was observed after withdrawal of active treatment (and re-randomization to placebo). Reinstitution of ustekinumab in those who had been withdrawn (and given placebo) typically restored response within 12 week.
· The investigators did not report whether they made any subgroup analyses.
· Efficacy and safety of ustekinumab, a human interleukin-12/23 monoclonal antibody, in patients with psoriasis: 52-week results from a randomised, double-blind, placebo-controlled trial (PHOENIX 2)9:

· In patients with moderate to severe plaque psoriasis of whom about 55-59% had been previously treated with (and not necessarily failed) conventional systemic agents (psoralen plus PUVA, methotrexate, acitretin, and cyclosporine) and 37-39% had been previously treated with biologic agents (etanercept, alefacept, efalizumab, infliximab, or adalimumab), ustekinumab showed large treatment effects in terms of PASI-75 responder rates over a 12-week period, with NNTs of 1.6 and 1.4 for the 45-mg and 90-mg doses, respectively. Ustekinumab was superior to placebo in terms of PASI-75 improvement, PGA, and DLQI outcome measures at week 12. DLQI scores were significantly reduced by about 9.3 to 10.3 from mean baselines of about 12.2 and 12.6 points (corresponding to “very large effect on patient’s life”) for the 45- and 90-mg dosage groups to about 3 (“small effect on patient’s life”) for each dose at both weeks 12 and 28.

· PASI-75 response was seen relatively early in some patients, with about 20% of patients responding after one dose (from weeks 0 to 4) during the placebo-controlled phase, and 30% responding after one dose (from weeks 12 to 16) during the placebo-to-ustekinumab crossover phase. 

· Similar to the PHOENIX-1 trial, PASI-75 responder rates in the PHOENIX-2 trials also peaked after the third dose (at about week 20) in both the placebo-controlled and placebo-to-ustekinumab crossover phases, suggesting that three doses constitute an adequate trial.

· There was no additional benefit with the 90-mg dose over the 45-mg dose in the active treatment phase.

· Long-term (≥ 1 year) maintenance of response was shown in 158 patients who received ustekinumab 45 or 90 mg every 12 weeks throughout weeks 0 to 52. In previous PASI-75 partial responders on active therapy, dose intensification showed improvement in PASI response at week 52 in the ustekinumab 90mg arm, but not in the ustekinumab 45mg arm.  
· The investigators did not report whether they made any subgroup analyses
· A phase 3, multicenter, randomized study comparing ustekinumab and etanercept for the treatment of moderate to severe plaque psoriasis (ACCEPT)10:

· Ustekinumab was superior to high-dose etanercept for up to 12 weeks of treatment in patients with moderate to severe plaque psoriasis who previously had an inadequate response, intolerance, or contraindication to at least one conventional systemic therapy (PUVA, methotrexate, or cyclosporine).  Ustekinumab showed larger treatment effects compared to etanercept in terms of PASI-75 responder rates over a 12-week period, with NNTs of 9.3 and 5.9 for the 45-mg and 90-mg doses, respectively.  Ustekinumab was superior to etanercept in terms of PASI-75 improvement, PASI-90 improvement, and PGA outcome measures at week 12. 

· PASI-75 response was seen relatively early in some patients, with about 20% of patients responding after one dose of all study drugs (from weeks 0 to 4) during the controlled phase.

· Ustekinumab 90 mg at weeks 0 and 4 were efficacious in a subgroup of patients who had not responded to etanercept 50 mg twice weekly for 12 weeks, with about 20% responding after one dose of ustekinumab 90mg.

· According to the authors, onset of a clinical response was more rapid in patients treated with ustekinumab than in patients treated with etanercept.

· The median time to recurrence after completing 12 weeks of treatment was more rapid in the etanercept group than in the ustekinumab 45mg or 90mg groups.

· The effects of ustekinumab on quality of life relative to etanercept were not assessed.

· The duration of an adequate trial can be considered to be 28 weeks; i.e., after 3 doses have been given at Weeks 0, 4, and 16.
· No studies have evaluated the effects of increasing the dose of ustekinumab from 45 to 90 mg in partial or nonresponders. The lack of significant differences between ustekinumab 45 mg and 90 mg in parallel comparisons does not support increasing the dose from 45 to 90 mg in patients weighing 100 kg or less. 
· The FDA-approved weight-based dosing regimen was based on post hoc subgroup analyses.
· There is a lack of evidence on the efficacy and safety of ustekinumab in patients who have had an inadequate response, intolerance, or contraindication to other biologic therapies.
For further details on the efficacy results of the clinical trials, refer to Appendix:  Clinical Trials (page 26).

Adverse Events (Safety Data)
Long-term safety data is limited; 1285 patients were exposed for at least one year and 373 were exposed for at least 1.5 years.
Deaths and Other Serious Adverse Events
The number of deaths that occurred among study subjects was not quantified in the CNTO 1275 Psoriasis Study.7  Adverse events that led to hospitalization were classified as serious adverse events.  There were more serious adverse events with active therapy (9/252, 4%) than placebo (1/67, 1%), but the difference was not statistically significant (p=0.69).  Of the 9 serious adverse events in the active therapy group, 2 were cardiovascular and 1 was cerebrovascular in nature.  According to the authors, there were no obvious association between a higher dose of active drug and an increased rate of adverse events or infections.
The number of deaths that occurred among study subjects in the PHOENIX 1 trial was not quantified.8 However, serious adverse events were described as death, a life-threatening condition, inpatient hospitalization or prolongation of existing hospitalization, persistent or significant disability or incapacity, or a congenital anomaly or birth defect in this study and occurred in 0.8-4.4% across the different groups (Table 7).  Cardiovascular events were described as sudden cardiac death, myocardial infarction, or stroke and occurred in 0-0.8% across the different groups (Table 7).  No dose response was seen in serious adverse events rates.

In the PHOENIX 2 trial, one case of non-ischemic sudden cardiac death in a patients receiving ustekinumab 90mg (underlying dilated cardiomyopathy, cellulitis, benign meningioma, alcohol withdrawal syndrome, and transient palpitations, ventricular extrasystoles, vertigo, and hypertension after ustekinumab administration) and one further death in a patient in the placebo to ustekinumab 45mg crossover group (alcohol intoxication and aspiration).9 Other serious adverse events are described in Table 7.

Table 10. Adverse Events in the PHOENIX 1 and 2 trials Through Week 128,9
	
	PHOENIX 1
	PHOENIX 2

	
	Placebo (n=255)
	Ustekinumab 45mg (n=256)
	Ustekinumab 90mg (n=255)
	Placebo (n=409)
	Ustekinumab 45mg (n=411)
	Ustekinumab 90mg (n=410)

	Common adverse events, n (%)
	

	Upper respiratory tract infection
	16 (6.3%)
	18 (7.1%)
	16 (6.3%)
	14 (3.4%)
	18 (4.4%)
	12 (2.9%)

	Nasopharyngitis
	22 (8.6%)
	26 (10.2%)
	21 (8.2%)
	29 (7.1%)
	30 (7.3%)
	28 (6.8%)

	Arthralgia
	7 (2.7%)
	7 (2.7%)
	6 (2.4%)
	12 (2.9%)
	14 (3.4%)
	10 (2.4%)

	Headache
	6 (2.4%)
	14 (5.5%)
	13 (5.1%)
	17 (4.1%)
	19 (4.6%)
	19 (4.6%)

	Serious adverse events, n (%)
	2 (0.8%)
	2 (0.8%)
	4 (1.6%)
	8 (2%)
	1 (0.2%)
	5 (1.2%)

	Infections
	68 (26.7%)
	80 (31.4%)
	66 (25.9%)
	82 (20%)
	88 (21.5%)
	92 (22.4%)

	Serious infections
	1 (0.4%)
	0 (0%)
	2 (0.8%)
	2 (0.5%)
	0 (0%)
	1 (0.2%)

	Cutaneous cancers
	0 (0%)
	0 (0%)
	0 (0%)
	1 (0.2%)
	0 (0%)
	1 (0.2%)

	Non-cutaneous cancers
	0 (0%)
	0 (0%)
	0 (0%)
	1 (0.2%)
	0 (0%)
	0 (0%)

	Cardiovascular events
	0 (0%)
	1 (0.4%)
	0 (0%)
	0 (0%)
	0 (0%)
	1 (0.2%)


In the ACCEPT trial, three deaths occurred in the study subjects.10 One death was due to a motor vehicle accident in the etanercept group, one was due to a gunshot wound in the ustekinumab 45mg group, and one due to multisystem organ failure and sepsis in a patient with human immunodeficiency virus and methicillin-resistant S. epidermidis bacteremia in the ustekinumab 90mg group.  Serious infections occurred in 1.2% of the etanercept group (3 before crossover to ustekinumab and 1 after crossover), 1% of the ustekinumab 45mg group, and 2.9% of the ustekinumab 90mg group.  Major adverse cardiovascular events were reported for one patient in the etanercept group after crossover to ustekinumab, one patient in the ustekinumab 45mg group, and one in the ustekinumab 90mg group.
Common Adverse Events

The most common adverse events reported in the PHOENIX 1 and 2 trials through week 12 included nasopharyngitis (7-8%), upper respiratory infections (4-5%), and headache (5%).1,8,9 Other adverse events reported by ( 1% of study subjects through Week 12 included fatigue (3%), diarrhea (2%), back pain (1-2%), dizziness (1-2%), pharyngolaryngeal pain (1-2%), pruritus (1-2%), injection site erythema (1-2%), myalgia (1%), and depression (1%).1 The most common adverse events reported in the ACCEPT trial through week 12 included the following (combined ustekinumab groups vs. etanercept group):  nasopharyngitis (10% vs. 8.6%), upper respiratory tract infections (6% vs. 6%), headache (12-15% vs. 11%), back pain (4-7% vs. 2%), and injection-site reaction (4% vs. 25%).10 
Infections

During the placebo-controlled period of clinical studies of ustekinumab for patients with moderate-to-severe psoriasis, 27% of patients treated with ustekinumab reported infections  compared to 24% of patients in the placebo group.1  0.3% of ustekinumab-treated patients had serious infections compared to 0.4% of placebo-controlled patients.  During the controlled and non-controlled portions of these studies, 61% of patients treated with ustekinumab reported infections and 0.9% had serious infections.

Malignancies

0.4% of patients treated with ustekinumab developed malignancies (excluding non-melanoma skin cancers) during the controlled and non-controlled portions of the clinical studies.1  Non-melanoma skin cancer was reported in 0.8% of patients treated with ustekinumab.  Serious malignancies included breast, colon, head and neck, kidney, prostate, and thyroid cancers.

Immunogenicity

In the PHOENIX 1 trial, the last ustekinumab injection was administered between weeks 28 and 48 and the last test for anti-ustekinumab antibodies was performed at week 52.1  The antibody results for this study was positive in 5%, negative in 47%, and inconclusive in 48% of those tested (n=743). In the PHOENIX 2 trial, the last ustekinumab injection was administered at week 16 and the last test for anti-ustekinumab antibodies was performed at week 24.  The antibody results for this study was positive in 3%, negative in 8%, and inconclusive in 90% of those tested (n=1,198).  

For further details on the safety results of the clinical trials, refer to Appendix:  Clinical Trials (page 26).

Warnings and Precautions

The major warnings surrounding use of ustekinumab include the risk of serious infections, development of malignancies, development of reversible posterior leukoencephalopathy syndrome, and the use of vaccines and concomitant immunosuppressive agents or phototherapy.

Infections

Ustekinumab may increase the risk of infections and reactivation of latent infections as serious bacterial, fungal, and viral infections were observed in patients receiving the study medications in clinical trials.  Ustekinumab should not be used in patients with clinically important active infections.  This medication should be used with caution in patients with chronic or recurrent infection.  Patients should be advised to seek medical care if they develop any signs or symptoms of infection while on ustekinumab.

Patients who are genetically deficient of IL-12/IL-23 are particularly susceptible to disseminated infections from mycobacteria, salmonella, and Bacillus Calmette-Guerin vaccinations.  However, it has not been shown whether or not inhibition of IL-12/IL-23 will make this particular population more susceptible to these infections.

Tuberculosis

Patients should be evaluated for tuberculosis prior to initiation of ustekinumab treatment and should not receive treatment if they have active tuberculosis.  Patients with latent tuberculosis should be treated with anti-tuberculosis treatment prior to initiating ustekinumab therapy.  Patients using ustekinumab should be monitored for signs or symptoms of active tuberculosis during and after treatment.

Malignancies

Use of ustekinumab has been associated with a possible increase risk of malignancy development.  Although the safety of ustekinumab in patients with a history of or an active malignancy has not been evaluated, risks and benefits of ustekinumab therapy in this population of patients should be considered.  Non-melanoma skin cancers occurred in 2 patients in the ustekinumab 45mg group and 1 patient in the ustekinumab 90mg group in the ACCEPT trial.10
Reversible Posterior Leukoencephalopathy Syndrome (RPLS)

RPLS occurred in one patient during the clinical development program.  This patient had received 12 doses of ustekinumab over the course of two years and presented with headache, seizures, and confusion.  Ustekinumab was discontinued, appropriate treatment was initiated, and the patient fully recovered.  Ustekinumab should be discontinued and appropriate treatment initiated in patients when RPLS is suspected.  
Immunizations

Live vaccinations should not be given in patients receiving ustekinumab therapy.  Patients should receive all appropriate vaccinations as recommended prior to initiating ustekinumab.  However, Bacillus Calmette-Guerin (BCG) vaccines should not be administered during treatment or for one year prior to or one year after discontinuing ustekinumab treatment.  Non-live vaccines should be considered with caution in patients receiving ustekinumab as it may not elicit an immune response adequate to prevent disease.
Concomitant Therapies

The safety of concomitant use of ustekinumab with other immunosuppressive agents or phototherapy has not been evaluated.  In mice with genetically manipulated deficiencies in IL-12 and IL-23, an increased frequency and earlier onset of ultraviolet-induced skin cancer were observed.

Contraindications
There are no absolute contraindications to the use of ustekinumab listed in the manufacturer’s U.S. product information.
Contraindications listed in the European Summary of Product Characteristics for Stelara:

· Hypersensitivity to ustekinumab or the excipients
· Clinically important, active infection
Postmarketing Safety Surveillance
No data available.
Sentinel Events
None.
Look-alike / Sound-alike (LA / SA) Error Risk Potential

As part of a JCAHO standard, LASA names are assessed during the formulary selection of drugs.  Based on clinical judgment and an evaluation of LASA information from four data sources (Lexi-Comp, USP Online LASA Finder, First Databank, and ISMP Confused Drug Name List), the following drug names may cause LASA confusion:

LA/SA for generic name <ustekinumab>:  infliximab, rituximab

LA/SA for trade name <Stelara>:  Aldara
The FDA considered the likelihood of confusing Stelara (vials) with Stalevo (carbidopa / levodopa tablets) to be low.
Drug Interactions

Drug-Drug Interactions

No formal drug interaction studies have been performed for ustekinumab.1  However, live vaccines should not be administered in patients receiving ustekinumab.  Caution should be considered regarding concomitant use of ustekinumab and immunosuppressive agents or phototherapy.  Because certain cytokines may alter the formation and level of CYP450 enzymes, careful monitoring should be performed in patients using CYP450 substrates that have a narrow therapeutic window.  

Drug-Lab Interactions

No drug-lab interactions have been characterized for ustekinumab.
Acquisition Costs
Table 8 outlines the National Acquisition Costs per patient per year of effective doses of the medications reviewed:
Table 8. Cost of Biologics Used for Moderate-to-Severe Psoriasis

	Drug
	Dose
	Route
	Schedule
	Cost/Unit ($)
	Cost/Year/Patient ($)

	Ustekinumab 

(StelaraTM)


	45mg 
	SC
	Week 0, 4, then every 12 weeks thereafter (6 doses/yr)
	$3475.33 per 45mg/0.5mL vial
	$20,851.98

	
	
	
	
	$3,490.45 per 45 mg/0.5 mL syringe
	$20,942.70 a



	
	90mg
	SC
	Week 0, 4, then every 12 weeks thereafter (6 doses/yr)
	$6,980.90 per 90mg/0.5mL vial
	$41,885.40 a



	Etanercept

(Enbrel®)
	25mg
	SC
	50mg twice weekly (3-4 days apart) x 3 months; then 50mg once weekly (64 shots/yr) 
	$360.38 per pack of 4-25mg/0.5 mL injection syringes ($90.10 per syringe)


	$11,532.16

	
	
	
	
	
	

	
	50mg
	SC
	
	$720.76 per pack of 4-50mg/mL injection syringes ($180.19 per syringe)
	$11,532.16

	Adalimumab (Humira()


	80mg, 40mg
	SC
	80mg as a single dose; then 40mg every other week starting 1 week after initial dose (80mg x 1 shot; 40mg x 25 shots)
	$690.90 per 2 trays of 40mg/mL syringe ($345.45 per syringe)
	$9,327.15



	Alefacept (Amevive()


	15mg
	IM
	Once weekly 

X12 wks; then 12-wks of treatment-free period (2 + 1/3 cycles of 12 wks = 28 wks total)
	$562.75 per 15mg vial
	$15,757



	Infliximab (Remicade() 


	5mg/kg


	IV
	5mg/kg at week 0, 2, and 6, then every 8 weeks thereafter (8.75 shots total/yr or ~ 9 shots total/yr)
	$408.35 per 100mg/20mL vial (powder for reconstitution)
	$14,700.60a,c (using three 100mg/20mL 4 vials per injection for a 80kg person)


Lowest VA costs as of May 24th, 2010.

Abbreviations:  SC, subcutaneously

aNot including clinic visit costs for administration of injections

bNot including baseline CD4+ T lymphocyte count required at baseline and every 1-2 weeks during treatment

cNot including costs of infusion kit and bag associated with required infusion administration

Pharmacoeconomic Analysis

There are no VA-relevant, published pharmacoeconomic data on ustekinumab to date.

Based on the Week 12 results of the ACCEPT trial, the cost difference between ustekinumab 45 mg given at weeks 0 and 4 (2 doses) and etanercept 50 mg twice weekly (24 doses) is $2626 ($6951 – $4325). With an NNT of 9.4 (rounded to 10) for PASI-75 responders, the cost for VA to benefit one additional patient is $26,260 relative to etanercept.
Conclusions
Ustekinumab is a first-in-class interleukin-12/23 monoclonal antibody and fifth antipsoriatic biologic agent to be marketed in the U.S. Ustekinumab was shown to be moderately more efficacious and similar in safety to etanercept (50 mg twice weekly) over a 12-week period in patients with moderate to severe plaque psoriasis who had inadequate effectiveness, intolerance, or contraindication to at least one conventional systemic agent. It also showed efficacy in a subgroup of patients who had an inadequate response to etanercept. Ustekinumab showed a large effect size in PASI scores and PASI-75 response versus placebo over periods of 12 weeks in the treatment of adults with moderate to severe plaque psoriasis who had been previously treated with—not necessarily failed—topical agents and conventional systemic or other biologic agents. The changes in PASI measures corresponded with substantial improvements in patient-reported dermatology life quality index scores.
Potential advantages of ustekinumab include a mechanism of action different from antipsoriatic TNF inhibitor agents; less frequent and fewer injections (versus adalimumab, alefacept, etanercept, and infliximab); lower incidence of injection site reactions (versus etanercept); lack of cytopenias (versus adalimumab, alefacept, etanercept, and infliximab); and lack of TNF inhibitor complications or contraindications such as heart failure and demyelinating disease (versus adalimumab, infliximab, and etanercept), and lupus-like syndrome (versus adalimumab, etanercept, and infliximab)—thus giving another potential alternative treatment (besides alefacept) for patients with contraindications to TNF inhibitors. Its disadvantages include need for dosage administration by a health care professional (versus adalimumab and etanercept); fewer FDA-approved indications (versus adalimumab, etanercept, and infliximab); less long-term experience (versus adalimumab, alefacept, etanercept, and infliximab); and higher annual per-patient drug costs. Information gaps include its efficacy in patients who have failed other antipsoriatic biologic agents; long-term safety beyond 5 years (particularly risks of malignancy and infections); causal relationship with reversible posterior leukoencephalopathy syndrome; and risk for anaphylaxis and other hypersensitivity reactions.
References:

1. Stelara( (ustekinumab) Product Information. September 2009. Centocor Ortho Biotech Inc. Horsham, PA 19044.

2. Enbrel( (etanercept) Product Information. September 2009. Immunex Corporation Thousand Oaks, CA 91320.
3. Sandborn WJ, Feagan BG, Fedorak RN, et al. A randomized trial of ustekinumab, a human interleukin-12/23 monoclonal antibody, in patients with moderate-to-severe Crohn’s disease. Gastroenterology 2008; 135:1130-41.

4. Gottlieb A, Menter A, Mendelsohn A, et al. Ustekinumab, a human interleukin 12/23 monoclonal antibody, for psoriatic arthritis: randomised, double-blind, placebo-controlled crossover trial. Lancet 2009; 373:633-40.

5. Segal BM, Constantinescu CS, Raychaudhuri A, et al. Repeated subcutaneous injections of IL 12/23 p40 neutralising antibody, ustekinumab, in patients with relapsing-remitting multiple sclerosis: a phase II, double-blind, placebo controlled, randomized, dose-ranging study. Lancet Neurol 2008; 7:796.804.
6. Menter A, Gottlieb A, Feldman SR, et al. Guidelines of care for the management of psoriasis and psoriatic arthritis:  Section 1. Overview of psoriasis and guidelines of care for the treatment of psoriasis with biologics. J Am Acad Dermatol 2008 May; 58:826-50.
7. Krueger GG, Langley RG, Leonardi C, et al. A human interleukin-12/23 monoclonal antibody for the treatment of psoriasis. N Engl J Med 2007; 256:580-92.
8. Leonardi CL, Kimball AB, Papp KA, et al. Efficacy and safety of ustekinumab, a human interleukin-12/23 monoclonal antibody, in patients with psoriasis: 76-week results from a randomised, double-blind, placebo-controlled trial (PHOENIX 1).  Lancet 2008 May; 371(9625):1665-74.

9. Papp KA, Langley RG, Lebwohl M, et al. Efficacy and safety of ustekinumab, a human interleukin-12/23 monoclonal antibody, in patients with psoriasis: 52-week results from a randomised, double-blind, placebo-controlled trial (PHOENIX 2).  Lancet 2008 May; 371(9625):1675-84.

10. Griffiths CEM, Strober B, Fidelus-Gort R, et al. Comparison of ustekinumab and etanercept for moderate-to-severe psoriasis. N Engl J Med 2010; 362:118-28.

Prepared May 2010.  Thi Doan, Pharm.D., PGY-1 Pharmacy Practice Resident, Portland, OR. Precepted by Ronald Brown, R.Ph., M.S.
VA PBM Services Contact (119D):  Francine Goodman, Pharm.D., BCPS, Clinical Pharmacy Specialist 

Appendix:  Clinical Trials
A literature search was performed on PubMed/Medline using the search terms <ustekinumab> and <Stelara>. The search was limited to studies performed in humans and published in English language. Reference lists of review articles and the manufacturer’s AMCP dossier were searched for relevant clinical trials. All randomized controlled trials published in peer-reviewed journals were included. In addition, the FDA Medical Review and Review Summary provided additional nonpublished trial results. 
Table 11.  Ustekinumab Clinical Trials  
	Citation

Design

Analysis type
Setting
	Eligibility Criteria
	Interventions
	Patient Population Profile
	Efficacy Results


	Safety Results
	Author’s conclusions

	Kruieger

(2007)7
MC DB PC RCT

46 sites worldwide
	Inclusion criteria:

Age ( 18 y/o, Dx of plague psoriasis for ( 6 months, baseline PASI score of ( 12 (0=no psoriasis to 72=severe psoriasis), ( 10% BSA involvement
Exclusion criteria:

Non-plaque form of psoriasis, recent serious systemic or local infection, active or latent tuberculosis, asthma, or a known malignancy within the previous 5 years, prior treatment with any agent that specifically targets IL-12 or IL-23, received biological or investigational agents within the previous month or 5 drug half-lives, received conventional systemic psoriasis therapy or phototherapy within the previous 4 weeks, received topical psoriasis treatment with in the previous 2 weeks


	Tx1:

One CNTO 1275 45mg dose

Tx2:

One CNTO 1275 90mg dose

Tx3:  

 Four weekly CNTO 1275 45mg doses 

Tx4:  

 Four weekly CNTO 1275 90mg doses 

Tx4:  

 Placebo


	Average age ranged from 44-46 years old among the 5 groups.

About 2/3 were men.

On average, patients had a 17-20-year h/o psoriasis and about 1/4 of their BSA was affected by psoriasis.

>90% had used topical treatments previously.

At least 50% had previously used conventional systemic or biological therapies.  
	NR NR = 320
Tx1
Tx2
Tx3
Tx4
Tx5
Outcome

N=64
N=64 
N=64 
N=64
N=64 
Achieved PASI-75 at week 12

33 (52%)*
38 (59%)*
43 (67%)*
52 (81%)*
1 (2%)
PGA of 0 or 1

32 (50%)*
34 (53%)*
46 (72%)*
53 (58%)*
0
Median change in DLQI from baseline to week 12

-6 (-12 to 3) *
-10 (-13 to -5) *
-9 (-14 to -5.5) *
-8 (-12 to -4) *
-1 (-5 to 0) 
*p<0.001 vs. placebo

Medium time to loss of PASI-75 in patients re-assigned to placebo was 15 weeks.  


	Most commonly reported ADR were URI, HA, pain, sinusitis, injury, pruritis, diarrhea, myalgia, fatigue, purpura, urinary tract infection, nausea, pharyngitis, back pain, aggravated psoriasis, and aggravated arthritis.
Injection site reactions were observed in 2% of the active treatment group and 2% of the placebo group.  
Serious adverse effects occurred in 4% among the active group and 1% among placebo.  This finding, however, was not statistically significant.

	Findings from this study demonstrate the efficacy of CNTO 1275, an interleukin-12/23 monoclonal antibody in psoriasis.

	Leonardi (2008)8
The PHOENIX1 Study

MC DB PC RCT

48 sites in US, Canada, Belgium
	Inclusion criteria:

Age ( 18 y/o, Dx of plague psoriasis for ( 6 months, baseline PASI score of ( 12 (0=no psoriasis to 72=severe psoriasis), ( 10% BSA involvement, No h/o symptoms of active TB.
Exclusion criteria:

Non-plaque form of psoriasis, recent serious systemic or local infection, known malignancy, prior treatment with any agent that specifically targets IL-12 or IL-23, received biological or investigational agents within the previous 3 months, received conventional systemic psoriasis therapy or phototherapy within the previous 4 weeks, received topical psoriasis treatment with in the previous 2 weeks


	Tx1:

Ustekinumab 45mg SC at weeks 0, 4, and every 12 weeks.

Tx2:

Ustekinumab 90mg SC at weeks 0, 4, and every 12 weeks.

Tx3:  

Placebo at weeks 0, 4, with half randomized to crossover ustekinumab 45mg and half to ustekinumab 90mg at week 12.

Patients with latent TB were allowed to be enrolled if TB treatment was initiated before or at time as first administration of study drug. 
	Average age ranged from 45-46 years old among the 3 groups.

About 2/3 were men.

On average, patients had a 20-year h/o psoriasis and about 1/4 of their BSA was affected by psoriasis.

>90% had used topical treatments previously.

At least 50% had previously used conventional systemic or biological therapies.  25 (3.3%) patients diagnosed with latent TB before or at screening received isoniazid during study.
	NR = 766

Tx1

Tx2

Tx3

Outcome

N = 255

N = 256 

N = 255 

Achieved PASI-75 at week 12

177 (67.1%)*

170 (66.4%)*

8 (3.1%)

PGA of 0 or 1

154 (60.4%)*

158 (61.7%)*

10 (3.9%)

Median change in DLQI from baseline to week 12

-6 

(-12 to 

-3)*

-7 

(-12 to 

-4)*

0 

(-3 to 3)

*p<0.0001 vs. placebo

Medium time to loss of PASI-75 in patients re-assigned to placebo was 15 weeks.  


	Most commonly reported ADR were URI, naso-pharyngitis, HA, arthralgia.

All injection site reactions (0.7% of ustekinumab injections; 0.2% of placebo) were mild. No anaphylactic reactions or serum-sickness like reactions reported.  

Rates of serious ADR rare and similar across the groups (one prostate cancer and thyroid cancer in the 45mg group in the crossover phase, one colon cancer in the interrupted therapy group in the withdrawal phase, one MI in the 45mg group and another MI in the placebo to 90mg crossover group, and one stroke in the placebo to 45mg crossover group).


	Findings from this study suggest that ustekinumab, administered at 45mg or 90mg every 12 weeks is efficacious for the treatment of moderate-to-severe psoriasis.

	Papp (2008)9
The PHOENIX2 Study

MC DB PC RCT

70 sites in Europe and North America
	Inclusion criteria:

Age ( 18 y/o, Dx of plague psoriasis for ( 6 months, baseline PASI score of ( 12 (0=no psoriasis to 72=severe psoriasis), ( 10% BSA involvement, No h/o symptoms of active TB.
Exclusion criteria:

Non-plaque form of psoriasis, recent serious systemic or local infection, known malignancy, prior treatment with any agent that specifically targets IL-12 or IL-23, received biological investigational agents within the previous 3 months, received conventional systemic psoriasis therapy or phototherapy within the previous 4 weeks, received topical psoriasis treatment with in the previous 2 weeks
	Tx1:

Ustekinumab 45mg SC at weeks 0, 4, and every 12 weeks.

Tx2:

Ustekinumab 90mg SC at weeks 0, 4, and every 12 weeks.

Tx3:  

Placebo at weeks 0, 4, with half randomized to crossover ustekinumab 45mg and half to ustekinumab 90mg at week 12, 16, and every 12 weeks thereafter.

At week 28, patients who had initially been randomly assigned to receive ustekinumab 45mg or 90mg and had achieved PASI-50 but not PASI-75 were re-randomized to continue receiving their study drug every 12 weeks or to intensify dosing to every 8 weeks.   

Patients with latent TB were allowed to be enrolled if TB treatment was initiated before or at time as 1stadministration of study drug. 
	Average age ranged from 45-47 years old among the 3 groups.

About 2/3 were men.

On average, patients had a 20-year h/o psoriasis with the extent of BSA involvement being about 25%. >90% had used topical treatments previously.

At least 50% had previously used conventional systemic or biological therapies.  42 (3.5%) patients diagnosed with latent TB before or at screening received isoniazid during study.
	NR = 1,230

Tx1

Tx2

Tx3

Outcome

N = 409

N = 411 

N = 410

Achieved PASI-75 at week 12

273 (66.7%)*

311 (75.7%)*

15 (3.7%)

PGA of 0 or 1

278 (68%)*

302 (73.5%)*

20 (4.9%)

Median change in DLQI from baseline to week 12

-8 

(-14 to 

-4)*

-9 

(-14 to 

-5)*

-0.5

(-4 to 3)

*p<0.0001 vs. placebo

Dose intensification for partial responders in the ustekinumab 90mg arm showed improved PASI response at week 52, where a greater number of visits with PASI-75 response (mean visits 2.63 vs. 1.58 visits in the every 8 weeks vs. every 12 weeks groups; p=0.014) and a higher PASI-75 response rates (68.8% of patients dosed every 8 weeks vs. 33.3% dosed every 12 weeks; difference in response rate 35.4%, 95% CI 12.7 to 58.1; p=0.004) were observed.  However, this improved response was not observed in the intensified dosing of patients in the ustekinumab 45mg group.  
	Most commonly reported ADR were URI, nasopharyngitis, HA, injection-site erythema, cough, arthralgia.

All injection site reactions (1% of ustekinumab injections; 0.4% of placebo) were mild. No anaphylactic reactions or serum-sickness like reactions reported.

Rate of serious ADRs rare and similar across the groups. Trend towards larger frequency of ADR among patients in dose intensification group.  The most common serious adverse events in ustekinumab-treated patients included infections (0.7% of patients) and cardiac disorders (0.7% of patients).  No cases of TB, lymphoma, or demyelinating disease reported.
	Findings from this study suggest that ustekinumab, administered at 45mg or 90mg every 12 weeks is efficacious for the treatment of moderate-to-severe psoriasis.  Dose intensification of ustekinumab 90mg to once every 8 weeks may be beneficial for patients who only partially respond to the initial regimen.

	Griffiths (2008)10
The ACCEPT Study 

MC AC RCT


	Inclusion criteria:

Age ( 18 y/o, Dx of plague psoriasis for ( 6 months, baseline PASI score of ( 12 ( 10% BSA involvement, candidates for phototherapy or systemic therapy, failed to respond to, had a contraindication to, or intolerant to cyclosporine, methotrextrate, or PUVA, naïve to etanercept and ustekinumab
Exclusion criteria:

Non-plaque form of psoriasis, recent serious systemic or chronic infection, history of TB, known malignancy  
	Patients were randomized in a 3:5:5 ratio.
Tx1:

Ustekinumab 45mg SC at weeks 0 and 4.

Tx2:

Ustekinumab 90mg SC at weeks 0 and 4.

Tx3:  

Etanercept 50mg SC twice weekly through week 12.


	About 2/3 were men and duration of psoriasis was about 19 years.


	NR = 903

Tx1

Tx2

Tx3

Outcome

N = 209

N = 347

N = 347

Achieved PASI-75 at week 12

67.5% a
73.8%b
56.8%

PGA of 0 or 1b
65.1% b
70.6% b
49%

Achieved PASI-90 at week 12

36.4% b
44.7% b
23.1%

a p<0.012 vs. etanercept

b p<0.001 vs. etanercept


	The ADR rate experienced in this trial was similar across all three groups (66%, 68.3%, and 69.5% in the ustekinumab 45mg, ustekinumab 90mg, and etanercept groups).  ADRs leading to discontinuation occurred in 1.9% and 1.2% of patients in the ustekinumab 45mg and 90mg groups, respectively, compared to 2.3% of those in the etanercept group.  Injection site reactions (14% of etanercept group and 0.7% of combined ustekinumab groups) were the most frequently reported adverse event in the etanercept group.
Non-melanoma skin cancers occurred in 2 patients from the ustekinumab 45mg group and 1 patient from the ustekinumab 90mg group.  3 deaths occurred in this trial – one from each treatment group.  4 adverse cardio-vascular events were reported.

	Findings from this study demonstrated that ustekinumab 45mg or 90mg was more effective in treating patients with moderate to severe psoriasis compared to etanercept 50mg twice weekly for 12 weeks.  Both ustekinumab and etanercept were generally well-tolerated in this trial.




Abbreviations:  MC, multicenter;  DB, double-blind; PC, placebo-controlled; RCT, randomized controlled trial;  y/o, years old; Dx, diagnosis; PASI, psoriasis area and severity index; BSA, body surface area; h/o, history of; TB, tuberculosis; IL, interleukin; SC, subcutaneous; NR, Number randomized; ADR, adverse drug reaction; URI, upper respiratory tract infection, HA, headache; MI, myocardial infarction; AC, active-controlled or head-to-head; PUVA, Psoralen + ultraviolet light A
	
	
	

	Updated version may be found at www.pbm.va.gov or http://vaww.pbm.va.gov 
	
	24



