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ombining Traditional Agents and
iologics for the Treatment of Psoriasis

ennifer Clay Cather, MD, and Alan Menter, MD

Psoriasis patients deserve long-term control of their disease with optimal safety. Traditional
agents (methotrexate, cyclosporine, retinoids, and photochemotherapy [PUVS]), although
providing excellent short-term control, may produce acute or chronic toxicities, thus
limiting their usage. Dermatologists are well versed in combination and rotational therapies
for psoriasis, using these and other agents. With the advent of biologic therapies (three
currently approved, and others pending), the potential for safer long-term psoriasis control
is being realized. A review of the literature, plus our personal experience in using combi-
nations of traditional agents and biologics, is presented.
Semin Cutan Med Surg 24:37-45 © 2005 Elsevier Inc. All rights reserved.
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he prevalence of psoriasis is estimated to be 2% to 3% of the
general population. Patients with moderate-to-severe pso-

iasis, or approximately 25% of all patients, will require photo-
herapy, systemic therapy, or both for adequate disease control.1

ith the advent of the biologics, the treatment of psoriasis has
etamorphosed from intermittent therapy with traditional

gents using various treatment strategies (combination, transi-
ional, sequential), influenced largely by cumulative toxicity and
dverse events, to continuous therapy with biologics in an effort
o obtain longer-term continuous disease control. Additionally,
ertain biologics have the potential to alter the natural history of
soriasis by limiting or even preventing joint disease progres-
ion, as well as providing treatment-free intervals. The transition
rom traditional agents to biologic agents requires algorithms
imilar to those established for the combinations commonly
sed with traditional agents. In this article, we review the liter-
ture relating to the use of biologics in combination therapy
egimens for the treatment of psoriasis and psoriatic arthritis
PsA), in addition to reporting our experience from our Psoriasis
pecialty Clinic (Texas Dermatology Associates) Dallas, Texas.

ombination Data
n the Literature
raditional Agents
he most common systemic traditional agents prescribed for
soriasis worldwide include methotrexate, acitretin, cyclo-

aylor University Medical Center and Texas Dermatology Associates, Dallas,
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porine, and psoralen ultraviolet A (PUVA) phototherapy. All
hese agents have unique safety, tolerability, and convenience
ssues (Table 1). In the short term, the traditional agents may
dequately control disease in most patients. Methotrexate
MTX) was approved for psoriasis by the FDA in 1971; how-
ver, to date, no placebo-controlled trials have been per-
ormed. A total of 75% of patients obtain a minimum of 50%
mprovement in their disease.2 In a recent open-label ran-
omized trial involving 88 patients with chronic plaque pso-
iasis, 61% of patients treated with MTX and 71% of patients
reated with cyclosporine (CyA) obtained a Psoriasis Assess-
ent Severity Index (PASI) score of 75 at week 16.3 Of note,

2 patients in the MTX group had to discontinue therapy
ecause of reversible liver enzyme elevations, whereas 1 pa-
ient in the CyA group discontinued because of elevations in
ilirubin levels. In a PsA trial, 35 patients were randomized to
ither CyA (initiation dose 3 mg/kg/d with escalation up to 5
g/kg/day) or MTX (initiation dose 7.5 mg/week up to 15
g/week). After 1 year of therapy CyA and MTX were with-
rawn in 41.2% and 27.8% of the patients, respectively (not
statistically significant difference).4

Thus, despite excellent efficacy for skin lesions with these
entities, safety concerns or side effects often necessitate

iscontinuation of therapy, underlining the need for alterna-
ive agents with more favorable long-term safety profiles.
etinoids frequently show rapid responses within 1 to 2
eeks in patients with erythrodermic and pustular psoriasis;
owever, patients with chronic plaque psoriasis may take 3 to
months to obtain a meaningful response, with just 50% to
0% of patients achieving at least a 50% improvement in
ASI scores after 8 weeks of treatment,5 with the mean PASI
mprovement after 12 weeks being 70% to 75%.6 Finally,
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38 J. Cather and A. Mentor
UVA is the 1 agent with the potential to induce a remission
ith more than70% of patients using appropriate regimens

2-4 times a week), obtaining disease-free periods of as long
s 6 months. Lifetime treatments need to be kept to less than
00 (or 2000 J/cm2 UVA) to minimize cutaneous carcinoge-
icity.
Combination therapy strives to maximize efficacy and
inimize toxicity (Table 2). Therapeutics with different
odes of action, different kinetics, and different toxicities
ay be combined to reach this goal.7 Using different thera-
ies in rotation is logical to decrease the toxicity of any given
gent8; however, some agents may induce cutaneous malig-
ancies when used in rotation with light (ie, MTX and CyA).9

he most common combinations include regimens in which
etinoids are used to “anchor” or maintain the responses ob-
ained from CyA, MTX, or phototherapy. In addition, retin-
ids can limit the cumulative exposure to more toxic thera-
ies. For example, combination therapy with retinoids and
hototherapy is an attractive regimen because retinoids not
nly decrease the cumulative UVA or UVB required to obtain
response10 but also play a role in chemoprevention.11 An-
ther common strategy used is sequential or transitional ther-
py, whereby a patient is treated interventionally with a rap-
dly acting drug (MTX or CyA) and then slowly tapered off
he fast-acting drug to a safer medication (retinoid) with a
ore acceptable safety profile for long-term use,12,13 In the
rebiologic era (January 2003), 850 of our patients with re-
ractory skin and joint disease required combination regimes,
g, MTX and CyA for optimal control of their disease; how-
ver, biologics have by and large replaced these more toxic
ombinations in the majority of our patients (current number
f patients on combinations of traditional therapies is 23, as
f November 1, 2004).
The mechanism of action of the biologics differs signifi-

antly from our traditional therapies; therefore, traditional
gents may act synergistically with our traditional agents.14

dditionally, the biologic drugs as a class lack significant
epatotoxicity, nephrotoxicity, or myelotoxicity, suggesting
hat they may be safely used with traditional agents in com-

able 1 Traditional Agents, Time Limits, and Safety Concerns

Medication Therapy Limits

ethotrexate 2 years to first liver biopsy with
repeat biopsy every 2 years

yclosporine 1-year limit in US 2-year limit in UK

UVA Desirable to keep <200 treatments
etinoids

able 2 Goals of Traditional Combination Therapy

Lower Dose to
Achieve Response

Sequential T
Achieve Quick

MTX � CyA MTX � Re
MTX � Retinoid CyA � Re

UV � retinoid
ination regimens. Additive immunosuppression is of con-
ern if the biologics are combined with traditional agents like
TX or CyA, despite data from their use in rheumatologic

isorders. In addition, only a small number of psoriasis pa-
ients have received long-term monotherapy with biologic
gents, eg, 10 courses of alefacept, 36 months of continuous
se of efalizumab, and 1 to 2 years for the tumor necrosis
actor (TNF)-� antagonists. In general, long-term safety data
or psoriasis combination therapy are lacking. Finally, acitre-
in is not considered to be immunosuppressive and therefore
s considered the safest agent to combine with the biologic
herapies or to maintain the initial clinical response obtained
ith a biologic therapy.15

iologic Agents
ombined With Traditional Agents
urrently, most combination data involving the biologics are

n the setting of cytokine antagonist therapy for rheumatoid
rthritis (RA) and, to a lesser degree, PsA.16 Indication state-
ents found in the prescribing information for the TNF-�

gents, including etanercept, infliximab, and adalimumab,
ermit usage of these therapies in combination with MTX.
lthough no head-to-head trials have been performed, in
eneral, the aforementioned TNF antagonists appear to have
imilar efficacy for RA and PsA.17

heumatology Data
ytokine Antagonists
tanercept. In RA, juvenile RA, and ankylosing spondylitis,
ultiple concomitant medications were administered with

tanercept, including MTX, glucocorticosteroids, sulfasala-
ine, salicylates, nonsteroidal anti-inflammatory drugs
NSAIDs), and/or analgesics (Table 3).18-23 In the TEMPO
rial (Trial of Etanercept and MTX with Radiographic Patient
utcomes), patients on combination therapy showed the
ost improvement, and at 100 weeks, 86% of patients ob-

ained a 20% improvement in Assessment Score (ACR20).19

Safety Concerns

Hepatotoxicity, myelosuppression, teratogenicity,
immunosuppression, carcinogenicity, pneumonitis

Nephrotoxicity (1-year limit in US), hypertension,
immunosuppression, carcinogenicity

Immunosuppression, carcinogenicity
Teratogenicity, hyperlipidemia

y to
onse

Rotational Therapy to
Avoid Cumulative Toxicity

MTX3 Retinoid3 UV Repeat
herap
Resp

tinoid
tinoid
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Combining traditional agents and biologics for the treatment of psoriasis 39
nfliximab. In a 26-week double-blind, placebo-controlled,
ulticenter trial, 101 patients with RA refractory to low-dose
TX (doses ranged 7.5-15 mg/week) were treated with in-

ravenous infliximab at 1, 3, or 10 mg/kg with or without
TX (7.5 mg/wk) or intravenous placebo plus MTX (7.5
g/wk) at weeks 0, 2, 6,10, and 14 with follow-up until week

6.23 In the combination groups, synergistic trends were ob-
erved with respect to both efficacy and duration of response,
hich prompted further evaluation (Table 4).
Additionally, combination of leflunomide with infliximab

or RA has been reported by several different groups.28-30 The
ombination appears highly efficacious for RA; however, ad-
erse events are common and potentially serious. We have
ot found leflunomide particularly helpful in our psoriatic
atients and studies report conflicting results for both skin
nd joints.31,32

dalimumab. Clinical trials have been conducted for more
han 4 years with adalimumab as monotherapy and in com-

able 3 Select Etanercept Trials for RA

EMPO trial Randomized placebo-controlled study (
and combination therapy with etaner
efficacy and inhibition of radiographi

dult RA Randomized to etanercept 25 SQ twice
The adverse events were higher in th
monotherapy group; however, no diff

able 4 Infliximab in Combination Trials for the Treatment of

ulticenter placebo-controlled trials
ATTRACT24 428 patients on MTX with re

RA treated with placebo,
infliximab 3 mg/kg or 10 m
weeks 0, 2, 6, and then ev
or 8 weeks for 54 weeks

ATTRACT25 A 1-year extension of the AT
study n � 259 of which, 2
continued to receive inflixi
plus MTX for 102 weeks. (
mg/kg) over 102 weeks

maller studies
RA patients (n � 18) who could not tolerate MTX and had
disease on CyA 2 mg/kg and prednisone 5 mg/day26

Active RA on MTX (15-17.5 mg/week) and CyA (2.5-3.5 m
day) (n � 16) combination therapy27
ination with MTX to monitor the long-term efficacy and
afety in RA (Table 5). Results from these studies have dem-
nstrated that adalimumab has a rapid onset of action, with
ustained efficacy in controlling the signs and symptoms of
A.33-36 A total of 42% of patients demonstrated no radiologic
rogression of disease after 2 years of treatment.37

In the STAR trial, in the adalimumab treatment group,
2% of patients received concomitant medications, including
raditional disease-modifying anti-rhueumatic drugs (as
onotherapy or as combination therapy such as MTX [56%],

ntimalarial drugs [chloroquine or hydroxychloroquine,
3.6%], leflunomide [13.2%], parenteral gold [6%], as well
s sulfasalazine [9.2%]) and/or corticosteroids, NSAIDs,
nd/or analgesics. At 24 weeks, no statistically significant
ifferences were noted between the adalimumab and placebo
roups in their respective rates of adverse events (86.5%
ersus 82.7%), serious adverse events (5.3% versus 6.9%),
evere or life-threatening adverse events (11.9% versus

82) evaluated MTX monotherapy, etanercept monotherapy,
nd MTX. Combination was superior with regards to
ression
ly, SSZ 2–3 g/day, or etanercept and SSZ for 24 weeks.
bination group compared with the etanercept

es were noted in infections or blood dyscrasias.22

ry

at

Infliximab groups demonstrated improved
QOL, physical function, reduction in
radiographic evidence of joint damage
(40-55% of patients) along with
decreased inflammatory markers
compared to the MTX only group

T

0

40-48% ACR response for infliximab
compared to 16% with MTX

e Infliximab was added to baseline regimen
at 3 mg/kg and was given at baseline
(week 0), 2, 6, and then every 8 weeks
thereafter for a total period of 12
months. Efficacy was impressive, 80%
of patients obtained an ACR20 and
39% achieved an ACR50

Infliximab added after patients
randomized to: MTX-CyA (n � 10) or
MTX (n � 6). Infliximab was given 3
mg/kg on weeks 0, 2, 6 and then every
8 weeks to both groups. The efficacy
at 30 weeks of the MTX-CyA-Infliximab
group showed a small statistical
advantage compared with the MTX-
n � 6
cept a
c prog

week
e com
RA

fracto

g/kg
ery 4

TRAC
16
mab
3 or 1

activ

g/kg/
infliximab group.
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40 J. Cather and A. Mentor
5.4%), or those leading to withdrawal (2.8% versus 2.2%).
lso, no statistically significant differences were found in the
ates of infections (52.2% versus 49.4%) or serious infections
1.3% versus 1.9%) between the groups.38 Additionally,
here were no lupus-like illnesses over the course of the study
espite more adalimumab-treated patients than placebo-
reated patients converting from ANA and anti-double-
tranded (ds)DNA antibody negative to positive.

On completion of the Anti-TNF Research Study Program
f the Monoclonal Antibody D2E& in Rheumatoid Arthritis
ARMADA), Safety Trial of Adalimumab in Rheumatoid
STAR), or 2 phase I trials (DE005 and DE037) patients (n �
43) enrolled in an open-label extension in which they re-
eived adalimumab 40 every other week plus MTX. To date,
1% of patients have remained on therapy with 655 patients
reated for 24 months, 212 treated for 36 months, and 35
reated for 5 years or more.39 The rates of severity of adverse
vents were similar to those observed in the trials.40

-Cell–Modulating Drugs
lefacept. The efficacy and safety of alefacept in combina-

ion with MTX for RA was evaluated in a small randomized,
lacebo-controlled clinical trial.41 Patients maintained on
heir usual dose of MTX were randomized to placebo (n �
2), alefacept 3.75 mg intravenously (IV) weekly (n � 12),
nd alefacept 7.5 mg IV weekly for 12 weeks (n � 12). In
atients treated with the lower dose of alefacept, the ACR20
esponse rates were 33% at 3 months, 58% at 6 months, and
7% at any time after first dose. Patients on the higher alefa-
ept dose achieved ACR20 rates of 42% at 3 months, 25% at
months, and 67% at anytime after first dose. CD4 counts

bserved in this patient population were similar to those seen
n the psoriasis population.

soriasis Data: Skin and Joints
tanercept
tanercept is FDA approved for both PsA and psoriasis. Trials

or PsA allowed patients to be on their baseline concomitant
mmunosuppressant therapy, including MTX and pred-
isone. To date, all clinical trials for psoriasis have not al-

owed concomitant immunosuppressants; therefore, all data
re from case reports. In one uncontrolled study, 6 psoriasis
atients were treated with etanercept plus MTX (n � 2),
citretin and hydrea (n � 1), acitretin and UVB (n � 1), CyA
n � 1), and calcipotriene (n � 1). All patients improved
fter etanercept 25mg SC twice weekly was added to their
egimen, allowing for lower, and potentially safer, doses of

able 5 Adalimumab for RA

andomized double-blind placebo controlled trials
STAR trial 636 patients with refractory RA we

every other week (n � 318) or p
antirheumatic therapy

ARMADA trial 271 patients with active uncontroll
(baseline dose range 12.5-25 mg
80 mg subcutaneously every oth
he systemic medications to maintain disease control. t
A single case report describes a patient with refractory
soriasis and PsA previously treated with MTX, CyA, con-
omitant CyA and MTX, and infliximab 5 mg/kg plus MTX
0 mg/week. On discontinuation of MTX, the patient expe-
ienced recurrence of disease, which the authors speculated
as caused by the formation of neutralizing antibodies to

nfliximab. Combination therapy with etanercept 25 mg
wice weekly and MTX 15 mg weekly resulted in resolution
f both psoriasis and PsA.42

Another case series has documented the utility of etaner-
ept in combination therapy regimens.18 The authors report a
ase of plaque psoriasis (body surface area [BSA] 30%) suc-
essfully treated with etanercept plus MTX. Past therapies
ncluded MTX and CyA, both of which resulted in little-to-no
esponse; psoriasis was well-controlled with concomitant
yA and MTX, but toxicities precluded further use of this
ombination. Although an initial worsening was observed
hen CyA was discontinued, etanercept 25 mg twice weekly

long with MTX maintained adequate disease control. Etan-
rcept combinations with acitretin have also been found use-
ul in 2 patients. One patient had plaque psoriasis (BSA
5%), which was previously treated with CyA, MTX, myco-
henolate mofetil, and 10 years of PUVA.18 Combination
herapy with etanercept 50 mg twice weekly and acitretin 10
g daily resulted in clearance of psoriasis within 8 weeks.
he second patient, described by Strober and Clarke,18 was a
atient with psoriasis and PsA who developed nephrotoxicity
nd hypertension on CyA. Etanercept was initiated, CyA was
apered and then discontinued, and the patient maintained
n etanercept plus acitretin, initiated at week 16 of etaner-
ept therapy, with resolution of the nephrotoxicity and hy-
ertension.

nfliximab
nfliximab is a chimeric monoclonal antibody that binds sol-
ble TNF-� and cell-bound TNF-�. It was first approved by
he FDA in 1998 for Crohn’s disease; a year later, infliximab
pproval was extended to RA in combination with MTX.
urrently, this drug is under FDA consideration for the treat-
ent of PsA. This agent has the most impressive PASI 75

esponses to date. In an initial pilot study, 88% of patients
chieved this endpoint at week 10 after 3 infusions (5 mg/kg)
t weeks 0, 2, and 6. A larger study revealed that 3 mg/kg of
nfliximab was almost equivalent to 5 mg/kg as monotherapy
ith respect to clearance; however, the higher dose, 5 mg/kg
aintained clearness longer. Therefore, most dermatologists
rescribing this medication for the treatment of psoriasis use

ated for 24 weeks with adalimumab 40 mg subcutaneously
(n � 318) in addition to their baseline standard

were maintained on their maximal tolerated dose of MTX
nd randomized to various doses of adalimumab (20, 40,

ek) or placebo
re tre
lacebo

ed RA
/wk) a
he 5 mg/kg dosage. Because infliximab is a chimeric mole-
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Combining traditional agents and biologics for the treatment of psoriasis 41
ule, antibodies may develop (ATI), which may play a role in
nfusion reactions and potential dose escalation. Combina-
ion therapy may decrease ATIs, as has been shown in RA and
rohn’s Disease; however, the experience with combination

herapy is limited to case reports. One study reported the
afety and efficacy of infliximab in combination with the
aseline doses of MTX 15 to 30 mg/week (n � 5) or sulfasala-
ine 3 g/day (n � 1) for the treatment of skin lesions in
atients with PsA.43 Some concern exits in the literature on
A regarding combining SSZ with infliximab, because SSZ
as the ability to promote dsDNA antibodies.
A patient with refractory unstable suberythrodermic pso-

iasis was treated successfully with infliximab and MTX. The
atient’s disease was refractory to PUVA (�2000 J/cm2),
yA, hydroxyurea, azathioprine, etretinate, and acitretin,
ith little improvement. Eight weeks after a single infusion of

nfliximab 5 mg/kg combined with MTX 20 mg weekly, the
atient was clear.44,45 Recalcitrant palmoplantar pustular
soriasis has been treated successfully with infliximab plus
TX. Previous therapies included monotherapy or various

ombinations of MTX, etretinate, acitretin, thioguanine, my-
ophenolate mofetil, tacrolimus, CyA, PUVA, prednisone,
nd colchicine.

The successful treatment of severe plaque psoriasis (BSA
50%) with infliximab 5 mg/kg given every 3 months, plus

ydroxyurea 1 g daily, in a 49-year-old female with a 35-year
istory of severe psoriasis and PsA was recently reported.46

sA has been treated with infliximab in combination with
arious medications. In 1 case series (n � 3) infliximab was
osed at week 0, 2, and 6 and then every 8 weeks thereafter.
ne patient was refractory to MTX-SSZ as well as MTX–

tanercept, one patient was refractory to MTX, and the final
atient was refractory to MTX plus MTX-SSZ combination
herapy. All patients showed improvement of their skin and
oints.47

lefacept
he efficacy and safety of alefacept in combination with MTX
as been evaluated in PsA.48 The combination of alefacept
nd UVB was studied in an open-label study at 2 sites each
nvolving 30 patients. One site used BB UVB49 and the other
sed NB UVB.50 All patients received 12 weekly injections of
lefacept 15 mg IM and were randomized (1:1:1) to 1 of 3
VB groups. At both study sites, group 1 patients received
lefacept monotherapy. Group 2 patients received 6 weeks of
B UVB at one site and 6 weeks of NB UVB at the second site.
roup 3 patients received 12 weeks of BB UVB at one site and
2 weeks of NB UVB at the second site. A 12-week treatment-
ree observation period followed the 12 weeks of alefacept
osing. When alefacept was combined with BB UVB, 78% to
0% of patients achieved a 50% or greater PASI reduction
ompared with 55% of patients who received alefacept
onotherapy at some point during treatment or follow-up

24 weeks). When combined with NB UVB, 100% of patients
n the study achieved a 50% or greater PASI reduction at
ome time during treatment or follow-up (24 weeks). The
D4 counts were similar across all treatment groups.

The safety of multiple courses of alefacept (15 mg weekly t
M) in combination with other psoriasis medications is cur-
ently under evaluation in a large international, open-label
tudy Clinical Long-term Alefacept Repeat Course Intramus-
ular Therapy Study (CLARITY study).51 Efficacy of multiple
ourses of alefacept in combination with other psoriasis ther-
pies: a study that reflects the clinical practice setting. In an
nitial analysis, 201 patients had entered the first 12-week
ourse of alefacept therapy when 18 had completed the
ourse and were assessed at week 14 (2 weeks post comple-
ion of course). Most patients (55%) had moderate-to-severe
r severe plaque psoriasis and 35% had PsA Study patients
ere treated with alefacept alone or in combination with

ow-potency corticosteroids (n � 96) as well as in combina-
ion with mid- or high-potency topical corticosteroids (n �
8), MTX (n � 21), CyA (n � 16), systemic retinoids (n �
0), and UVB (n � 9). Physician Global Assessment im-
roved by at least 1 category (ie, from “moderate to severe” to
moderate”) in 61% of patients and at least 2 categories in
2% of patients treated. No unexpected toxicity was noted
ith any of these combinations—specifically, no liver or re-
al toxicity was observed. Additionally, the CD4 counts were
imilar across all treatment groups.

In a pilot study involving 12 patients with moderate-to-
evere psoriasis on stable doses of MTX, 83% of patients
ould be transitioned off MTX onto alefacept by week 8 with
o flare-up of their disease.52 Two patients had to restart
TX—1 patient entered the study on 15 mg of MTX, discon-

inued at week 9, and restarted 4 months after the last dose of
lefacept. The second patient entered the study on 20 mg of
TX, discontinued at week 4, and restarted at week 12 be-

ause of worsening of disease. Of the 10 patients that were
ble to discontinue MTX, 6 achieved improvements from
aseline PASI score, with the other 4 maintaining a stable
ASI score with alefacept. The CD4 count reductions were
onsistent with those observed with alefacept monotherapy
n other clinical trials. Additionally, routine laboratory stud-
es for renal, hepatic, and bone marrow function were nor-

al. In another pilot study patients were transitioned from
yA to alefacept in 3 phases.53 During phase I (weeks 1-12)
lefacept (15 mg IM weekly IM) was administered with con-
omitant CyA (baseline dose range 2.2–4.0 mg/kg/d). CyA
as tapered and discontinued at week 12. During phase 2

weeks 13-34) topical agents along with UVB were allowed.
hase 3 (weeks 15-48) entailed 12 weeks of alefacept (15 mg
eekly IM) followed by 12 weeks of observation. As before,

opicals and UVB were permitted during the observation pe-
iod. At the time of writing, 11 patients had enrolled and an
nterim data analysis revealed CD4 count reductions consis-
ent with prior monotherapy studies and no remarkable
hanges in renal function.

falizumab
o combination data exist in the literature. Our personal
bservations of transitioning patients off traditional therapies
MTX and CyA) onto efalizumab have been positive, with
nly an occasional case of “flare” of disease and no evident
aboratory abnormalities (see later in the section, “Combina-

ion Pearls”).
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42 J. Cather and A. Mentor
afety Concerns of
raditional–Biologic Combinations
considerable degree of overlap exists regarding safety con-

erns with the TNF-� agents. A careful review of systems,
eview of past medical history and medications, and family
istory is warranted given the package insert warnings. Thus,
ew onset neurologic disease (demyelinating disorders in
ddition to seizure), new onset or worsening of congestive
eart disease, opportunistic infections, lymphoproliferative
isorders, blood dyscrasias, and autoimmune disorders have
ll been reported during therapy with these medications.
owever, years of combination data do not suggest any ad-
itive toxicity.54,55 Autoantibodies, including antibodies
gainst dsDNA, do develop during therapy with etanercept,
nfliximab, and adalimumab; their significance is unknown
t this time.

The largest safety concern shared by patients, physicians,
nd the FDA alike revolves around concerns of infection and
alignancy. Package inserts for infliximab and adalimumab

equire evaluation for latent tuberculosis (TB) before initia-
ion of therapy. Although a PPD is not required for etaner-
ept, we personally feel this is a baseline test that should be
onsidered, especially in areas of high TB incidence. Patients
n immunosuppressants while they have a PPD test must be
onsidered to have a positive result if the erythema and in-
uration is 5 mm instead of the traditional 10 mm. When
esults are inconclusive, a chest radiograph and pulmonary
onsultation are helpful. In addition, patients have developed
B on therapy with a prior negative CXR and PPD—new
xposure or reactivation of latent infection.

The role of TNF antagonists in the development of lym-
homa in RA patients is debated. One study prospectively
valuated 18,572 patients with RA treated with traditional
herapies versus TNF antagonists. A causal relationship be-
ween RA therapies and the development of lymphoma could
ot be established; however, the highest rates were with the
NF antagonists, although differences between agents were
ery small.

Blood dyscrasias have occurred in patients with RA that
ere treated with etanercept; however, this patient popula-

ion tends to have more hematologic issues and therefore the
ausality is unknown. Patients with a history of hematologic
bnormalities should be followed carefully and advised to
eport petechiae, purpura, bleeding, or fever immediately. In
small study of juvenile idiopathic arthritis patients (n �

5), the combination of etanercept with SSZ was associated
ith leucopenia. Dose reduction of SSZ corrected the leuco-
enia. In a single case report, a patient with RA on the com-
ination of MTX and infliximab developed disseminated TB,
ulmonary aspergillosis, and cutaneous herpes simplex de-
pite chemoprophylaxis with INH.56

The effect of infliximab on renal function was reviewed in
A patients on concomitant MTX. Overall, there was no ev-

dence of early or delayed nephrotoxicity 62 weeks after in-
iximab was initiated, although 3 patients were reported to
ave creatinine levels greater than 1.3.57 Hepatotoxicity, al-

hough rare, has been observed with infliximab monotherapy s
s well as combination therapy with MTX. The incidence of
epatotoxicity, primarily a transaminitis greater than three
imes that of normal, is less than 3%. Additionally, reactiva-
ion of hepatitis B in a chronic hepatitis B surface antigen
arrier with RA treated with infliximab and low dose MTX
as been reported.
In a large placebo controlled trial (n � 428) during the first

4 weeks of therapy, although not statistically significant,
pper respiratory infections, sinusitis, pharyngitis, and head-
che were more commonly seen in the infliximab–MTX com-
ination treatment groups.24 Lymphoproliferative malignan-
ies, primarily B-cell non-Hodgkin lymphoma associated
ith Epstein-Barr virus, have been associated with all immu-
osuppressive therapies, including MTX. An erythrodermic
sA patient treated with CyA and infliximab developed a
D30� lymphoma, which regressed after the therapies were
iscontinued.58 The package inserts for these drugs reports
hat the rates of lymphoma seen in patients with RA treated
ith the TNF antagonists is within expected range for RA
atients; however, it is above the rate seen in the normal
opulation.

ombination
earls From Our Clinic
lefacept
e have used a number of different combinations with ale-

acept. Patients on a stable dose of a traditional agent (MTX or
yA) are usually tapered off the drug once an early response

o alefacept (external clearing) is noted (usually by 6-8
eeks). MTX usually is tapered by 2.5 mg every 3 weeks as

ong as the disease is stable and CyA tapered by approxi-
ately 50 mg every third week. Because acitretin has an

cceptable safety profile and plays a beneficial role in chemo-
revention, we are not as inclined to discontinue this medi-
ation and frequently maintain patients on a low dose (10mg
aily) for optimal response. Phototherapy is usually tapered
uickly or discontinued completely after week 6.
An analysis of our first 200 patients placed on alefacept is

urrently underway and will be reported separately. A signif-
cant proportion of these patients were on long-term MTX
�1.5 g cumulative) or CyA (longer than 1 year) or on a
ombination of traditional agents. The goal of transition to
lefacept was maintenance of clinical response and reduction
f cumulative toxicities from these two agents.

falizumab
s with alefacept, for patients on stable doses of traditional
gents, tapering usually begins after a response is noted from
falizumab. Although the onset of response is more rapid
ith this agent compared with alefacept, we still prefer a slow

aper off the traditional agent, ie, by week 8 to 16. Fortu-
ately, the most patients respond predictably with discontin-
ation of the traditional therapy (MTX or CyA); however,
ome patients may experience new papular lesions in the first
to 3 months or inflammatory flares. True rebound is ob-
erved in 10% to 14% of patients, especially in nonre-
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ponders. Transition trials have been completed to evaluate
he ideal combination therapies for patients not responding:
uperpotent topical corticosteroids, MTX, and CyA are all
ffective. If a patient develops new-onset papular lesions and
s otherwise doing well in the first 2 to 3 months of therapy,
isease control usually is obtained with topical corticoste-
oids. More widespread lesions may require concomitant sys-
emic therapy. Patients who develop an inflammatory flare
ith no inciting event (change of medication, infection,

tress) are treated based on their previous response. If prior
esponse was adequate for disease control, a short overlap
ith a systemic agent like MTX or CyA is tried. If the patient

annot be tapered off the concomitant agent during the en-
uing few months, then efalizumab is abandoned. If the pa-
ient is a nonresponder despite 6 to 12 weeks of therapy, then
falizumab is abandoned and the patient is immediately
tarted on an alternative systemic agent. If the patient meets
he criteria for rebound (125% baseline PASI) in the setting of
o response to efalizumab, we immediately abandon the
falizumab treatment and initiate an alternative systemic
uch as CyA, MTX, or a retinoid is started immediately. If the
atient meets criteria for rebound due to discontinuation of
he drug, it may be acceptable to restart efalizumab alone or
oncomitantly with a traditional systemic such as CyA, MTX,
r acitretin.

tanercept
ost patients with psoriasis show dramatic early responses
ith 25 mg of etanercept biweekly. However, psoriasis re-

ponses are both dose and time-dependent; therefore, when
e commence therapy, the dose used is 50 mg twice weekly.

n most cases, the “skin response” lags behind the joint re-
ponse and, hence, we have rarely been able to “step down” to
he arthritis dose (25 mg twice weekly) even after 3 months of
herapy. We have used all the traditional agents previously
escribed with etanercept. It is commonplace for patients to
omment how much better they feel physically on etaner-
ept—its antiinflammatory properties are well described. As
ith alefacept, we have been able to substantially reduce the
ose of traditional agents with concomitant etanercept ther-
py. In the small percentage of patients whose joints fail to
espond to therapy, we switch to either infliximab or adali-
umab between weeks 8 and 12. In patients with a less than

ptimal skin response in the 50mg biweekly dosage sched-
le, despite the addition of a traditional agent, a switch is
ade to either infliximab or adalimumab.

nfliximab
nfliximab is the only biologic that allows for abrupt discon-
inuation of a patient’s baseline MTX or CyA with few con-
erns about potential flares or rebound once therapy with
nfliximab is initiated. With regular dosing every 6 to 8
eeks, concomitant MTX does not appear to be required to
lock the formation of anti-infliximab antibodies in most
soriasis patients. Some patients appear to slowly lose their
esponse to the drug; however, most patients are able to

aintain excellent clearing with the same dosing regimen i
hroughout therapy. We also have used infliximab in some
atients, especially those from far a field, for rapid clearing
3-4 doses) and then converted them to home administration
ith etanercept or adalimumab without difficulty. Etaner-

ept is usually commented within 2 to 4 weeks of the last
nfliximab infusion and adalimumab within 4 to 6 weeks. In
he few patients who lose response to infliximab treatment,
espite shortening the interval between infusions, we have
dded low dose MTX (7.5 mg/week) with gratifying re-
ponses.

dalimumab
ike infliximab, adalimumab responses have a fast onset;
herefore, patients can usually be tapered off of their tradi-
ional agents, MTX and CyA, more quickly than with etaner-
ept. We commonly use the 40-mg weekly dosage initially,
nd even after discontinuation of the MTX or CyA, are able to
educe the dose of adalimumab in many patients to the more
raditional rheumatologic dosing schedule of every other
eek while maintaining clinical response.

onclusions
ermatologists have had a great deal of experience with the
se of traditional nonbiologic agents as monotherapy, eg,
TX, CyA, retinoids, phototherapy, and photochemo-

herapy. All these agents also have been used in various com-
inations ever since MTX was first approved for psoriasis in
971. With the recent advent of the biologics, dermatologists
ill be renewing their interest in combination therapies using

he biologic agents together with the aforementioned tradi-
ional therapies. We are fortunate in having a great deal of
ata available to us, particularly safety-related, on the use of
iologics, in particular TNF-� agents, in combination with
arious modalities, particularly MTX, in the rheumatology
nd gastroenterology literature. Diseases such as RA and
rohn’s disease have inherently more comorbidity associated
ith them than does psoriasis, suggesting that combination

herapies with these biologic agents and our traditional
gents in our psoriasis population should prove to be, if
nything, safer than in RA or Crohn’s disease patients. Der-
atologists are now recognizing the tremendous quality of

ife impact that psoriasis has on our patients, as discussed by
eldman in this issue. Thus, maintaining psoriasis in relative
emission during the course of an individual patient’s lifetime
hould be a priority when treating moderate-to-severe psori-
sis.

The old paradigm of short courses of treatment with dis-
ontinuation as the result of concerns regarding organ toxic-
ties, ie, bone marrow and hepatic with MTX and renal and
ypertension with CyA, as well as mucocutaneous, lipids,
nd teratogenicity with retinoids, surely has to change, par-
icularly as dermatologists become more comfortable with
he biologic agents. However, our traditional therapies will
ot be abandoned, particularly in countries lacking the finan-
ial resources to expend on biologic agents. Therefore, it is

ncumbent on dermatologists to develop algorithms for cost-
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ffective long-term therapy, in which biologics as well as
raditional agents (MTX, CyA, particularly retinoids) and
hototherapy all play a role. This is a daunting task, but one
hat already is being tackled by thought leaders in the psori-
sis arena. We owe it to our patients, together with providing
eadership to third-party payers, to establish these guidelines.
ermatologists, as experts in combination therapy, will
opefully be up to the task in accomplishing this. Finally, as
sA may potentially affect up to one third of our psoriasis
atients, dermatologists will need to work with rheumatolo-
ists to develop guidelines for optimal combination use, in-
luding even the use of traditional nonsteroidal antiinflam-
atory drugs for our patients with PsA. Again, initial
eetings between dermatologists and rheumatologists al-

eady have been undertaken with positive outcomes. Com-
ining traditional agents with biologics will allow dermatol-
gists to continue to play a key role in maintaining the quality
f life of our patients with psoriasis and PsA.
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