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he Treatment of
oderate-to-Severe Psoriasis: Prescreening

nd Monitoring Psoriatic Patients on Biologics
anielle Levine, BA,* and Bruce E. Strober, MD, PhD†

The development of biologics has dramatically altered the treatment of moderate-to-severe
psoriasis while also introducing new standards of care for therapeutic monitoring. Cur-
rently, the biologics approved by the US Food and Drug Administration are divided into 3
classes: T-cell modulators, tumor necrosis factor-� inhibitors, and interleukin-12/23 inhib-
itors. Although the US Food and Drug Administration has established recommendations for
pre- and peri-treatment screening evaluations, much of the evidence comes from clinical
trials evaluating the short-term safety and efficacy of each medication, rather than long-
term data, or studies that summarize either the appropriateness or feasibility of screening.
Instead of following a blanket algorithm, providers must understand the evidence as it
relates to each medication to determine which tests are appropriate for any specific patient.
This chapter summarizes the current body of evidence and recommends a practical
approach for monitoring psoriasis patients who are receiving biologic therapies.
Semin Cutan Med Surg 29:28-34 © 2010 Elsevier Inc. All rights reserved.
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he development of biologics has revolutionized the treat-
ment of psoriasis while introducing new standards of

are for therapeutic monitoring. Currently, the biologics ap-
roved by the US Food and Drug Administration (FDA) are
ivided into 3 classes: T-cell modulators, tumor necrosis fac-
or (TNF)-� inhibitors, and interleukin (IL)-12/23 inhibitors.
lthough the FDA has established recommendations for pre-
nd peri-treatment screening evaluations, much of the evi-
ence comes from clinical trials looking at the overall safety
nd efficacy of the medication, rather than data summarizing
ither the appropriateness or feasibility of screening. Instead
f following a blanket algorithm, providers must understand
he evidence as it relates to each medication to determine
hich tests are appropriate for any specific patient. This

hapter summarizes the current body of evidence and recom-
ends a practical approach for monitoring psoriasis patients
ho are receiving biologic therapies.
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Specifically, we will review the literature for adverse effects
f systemic biologic agents (alefacept, etanercept, adali-
umab, infliximab, golimumab, and ustekinumab) for mod-

rate-to-severe psoriasis and psoriatic arthritis, and suggest
hich screening tests and other monitoring should be offered

o patients using each systemic biologic treatment (Table 1).

lefacept
lefacept was the first biologic agent to be approved for the

reatment of moderate-to-severe plaque psoriasis.1 A human
imeric fusion protein, alefacept prevents T-cell activation and
romotes the reduction of proinflammatory CD45RO�� cells

n the circulation via a natural killer cell–mediated apoptosis.
Alefacept has been found to induce or exacerbate bacterial

nfection, lymphoma, human immunodeficiency virus (HIV),
nd hepatitis B and C.2-5 Circulating CD4 T-lymphocytes in
he blood are potentially immunoprotective and decrease in a
ose-dependent manner in response to alefacept therapy.6-7

ut reduced CD4 T-lymphocyte counts have not been shown
o correlate with the incidence of infection.2-5 In fact, there
re no published reports to date of patients taking alefacept
ho have developed opportunistic infections. Because the

linical trials for alefacept substituted placebo for active drug
n any patient demonstrating very low CD4� T-lymphocyte
evels (�250 cells/mL), the risk of continuing alefacept treat-
ent in this setting is not known.

mailto:bruce.strober@nyumc.org
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Treatment of moderate-to-severe psoriasis with biologic therapy 29
Developing a new malignancy while receiving alefacept is
are, and does not mandate additional laboratory monitoring
such as a complete cell count or a lactate dehydrogenase
evel).8 In fact, malignancy rates have been studied by the
ssessment and Tracking of Long-Term Alefacept Safety

rial, which followed approximately 1200 patients taking ale-
acept for moderate-to-severe psoriasis compared with the
eneral psoriatic population and found that the rates of ma-
ignancy and lymphoma were similar in the 2 groups.9

Additionally, rare cases of hepatotoxicity, including reac-
ivation of hepatitis B or C, nonspecific coagulopathy associ-
ted with transaminitis, and worsening cirrhosis have been
eported in the postmarketing experience of alefacept. Infre-
uent (every 6-12 weeks during therapy) monitoring of the

able 1 Recommendations for Prescreening and Monitoring Y

Biologic P

-Cell modulators
lefacept
History X

Review of systems (side effects/adverse events after
treatment initiation)

Focused physical examination
List of medications
PGA and BSA
Complete blood count
Liver function tests
Hepatitis B and C serology
CD4 T lymphocytes

NF-� inhibitors

History X

Review of systems (side effects/adverse events after
treatment initiation)

Focused physical examination

List of medications
PGA and BSA
Body weight and height
Complete blood count
Liver function tests
PPD test

L 12/IL 23 Inhibitor
stekinumab
History X

Review of systems (side effects/adverse events after
treatment initiation)

Focused physical examination
List of medications
PGA and BSA
Complete blood count
Liver function tests
Hepatitis B and C serology
PPD test
iver function tests might be justified. m
Based on the available evidence, a thorough pretreatment
istory should survey a patient’s history of infection, malig-
ancy, lymphoma, hepatitis, and HIV status. Pretreatment
esting should include baseline CD4 T-lymphocyte counts,
omprehensive metabolic evaluation and a complete blood
ount. Screening for pre-existing hepatitis B and C infection
ould be prudent. HIV testing should occur when the clini-

al history suggests its possibility. During appointments,
hich occur weekly for alefacept administration, a brief re-
iew of systems should evaluate for symptoms and signs of
nfection or malignancy (ie, fever, unexplained weight loss,
ight sweats). CD4 T-lymphocyte counts should be con-
ucted every other week. The liver function tests should be
valuated every 6-12 weeks during therapy, and every 3-4

atients on Biologics

atment Screening Subsequent Visits

Every 6 weeks
ding past medical and
al histories)

X

X X (Weekly at visit for injection)

X X
X X
X X
X
X X
X
X X (Every other week during

therapy)

Every 3 months unless otherwise
indicated

ding past medical and
al histories)

X X

X X (Skin exam bi-annually in first
year, annually thereafter)

X
X X
X
X X
X X
X X (Yearly)

Every 3 months
ding medical and
al histories)

X X

X X
X
X X
X X
X X
X
X X (Yearly)
our P

retre

(Inclu
surgic

(Inclu
surgic

(Inclu
surgic
onths during intervals between alefacept courses. Persis-
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30 D. Levine and B.E. Strober
ently (4 weeks or longer) reduced CD4 lymphocyte counts
�250 cells/mL) mandates discontinuation of the drug.

NF-� Inhibitors
here are 4 TNF-� inhibitors that are FDA-approved for the

reatment of psoriatic disease: etanercept, infliximab, adali-
umab, and golimumab (approved only for psoriatic arthri-

is). As a class, these drugs have been associated with the
eactivation of latent tuberculosis (TB), development of op-
ortunistic infections, malignancies such as lymphoma and
on-melanoma skin cancer (NMSC), hepatitis-B activation,

upus-like syndromes, worsening of congestive heart failure,
nd the development or worsening of demyelinating disease
uch as multiple sclerosis.

eactivation of Latent Tuberculosis
he link between anti-TNF-� therapy and TB reactivation is
ell-established. Therefore, although the history and physi-

al is the mainstay of screening before commencing anti-
NF-� therapy, both pretreatment and yearly purified pro-

ein derivative (PPD) placement are recommended for
atients on these medications.10 In most cases, the PPD is
onsidered positive if greater or equal to 5 mm; the patient
ust then have a chest x-ray and sputum culture. If deter-
ined to have latent TB and treatment is deemed necessary,

he patient should receive isoniazid or another acceptable
ntituberculous therapy for at least 1 month before starting
he anti-TNF-� agent.11 The antituberculous therapy then
hould be continued as per established recommendations.

In addition to the PPD test, there is recent evidence high-
ighting the efficacy of the QuantiFERON-TB Gold (QFT-G)
est as a pretreatment measure for the presence of latent TB.
n fact, the QFT-G blood test detects both latent and active
ycobacterium tuberculosis infection based on interferon-�

oncentrations in test samples. The PPD test has a docu-
ented specificity of 49% and sensitivity of 33%, while the
enters for Disease Control and Prevention describes the

pecificity of the QFT-G test to be between 67% in an immu-
ocompromised population to 98.1% in a healthy popula-
ion and sensitivity ranging from 81% to 98% in these same
opulations.12 Each QFT-G result and its interpretation
hould be considered in conjunction with other epidemio-
ogic, historical, physical, and diagnostic findings. This test’s
dvantages over the PPD include a single patient visit to draw
blood sample, results within 24 hours, lack of boost re-

ponses measured by subsequent tests, an objective result
hat does not depend on provider interpretation, and lack of
ross-reactivity with previous Bacille–Calmette–Guérin vac-
ination.12

Infliximab, a chimeric monoclonal antibody targeting sol-
ble and membrane-bound TNF-�,13 has the highest associ-
tion with TB reactivation of the TNF-� inhibitors. More than
00 cases of reactivated TB associated with infliximab ther-
py have been reported between 1998 and 2002,13 with an
ncidence of 54:100,000.11 Postmarketing surveillance re-

orts in 2001 identified 70 cases of reactivated TB, most i
hought to be reactivation of latent TB, among 147,000 pa-
ients who were treated with infliximab for Crohn’s disease,
heumatoid arthritis (RA), and other forms of inflammatory
rthritis. Of these 70 cases, 48 occurred within the first 3
nfusions. Of the 70 patients, 55 were also on one or more
dditional immunosuppressive agents (methotrexate, cyclo-
porine, azathioprine, or corticosteroids).14,15 Based on these
tudies the risk of TB with infliximab is estimated to be 6
imes the risk related to patients not receiving treatment.

Etanercept, a dimeric, fully human TNF-�-receptor fusion
rotein that binds to and inhibits the effects of TNF-�,16 also
as been linked with TB reactivation, although to a lesser
egree than infliximab. There have been 38 reports of dis-
eminated TB infection worldwide from 1998 to 2002 in
atients with a history of TB taking etanercept, estimating the

ncidence to be 28:100,000.11

The association between TB reactivation and drug therapy
s less well established for adalimumab and golimumab.17

his may be because these drugs were developed and ap-
roved for use after etanercept and infliximab; thus, less ad-
erse event data of this nature exist as clinical practice stan-
ards evolved. Regardless, until more data are available, the
harmacologic similarities between adalimumab, golimumab,

nfliximab, and etanercept mandate the identical pre- and dur-
ng-treatment evaluation for the presence of latent and newly
cquired TB for all of the TNF-� inhibitors.

epatitis
he TNF-� inhibitors have also been implicated in the devel-
pment of liver function test (LFT) abnormalities and, rarely,
linically significant hepatic injury. Clinical trials have dem-
nstrated that patients with RA, ankylosing spondylitis,
rohn’s disease, ulcerative colitis, psoriatic arthritis, and pso-

iasis who were treated with infliximab experienced elevated
spartate transaminase and alanine transaminase tests at a
reater frequency than those treated with placebo.18 Gener-
lly, these abnormalities are transient and asymptomatic.
owever, rare cases of severe liver injury, including acute

iver failure and autoimmune hepatitis, have been reported in
atients receiving infliximab.19 The net benefit of screening is
nclear, as most patients who experience elevated LFTs are
symptomatic and have a return to normal levels, and it is not
ossible to predict those most prone to developing hepatic

njury.
Despite the uncertain benefit of LFT screening, both base-

ine LFTs and hepatitis B and C serologies should be mea-
ured before starting anti-TNF-� treatment. If the hepatitis
erologies are positive, the patient should be referred to an
nternist or gastroenterologist to assess the appropriateness of
he anti-TNF-� therapy, keeping in mind that hepatitis C
ositivity does not necessarily preclude the use of this class of
rugs.20-22 If the LFTs are normal and the patient does not
ave a baseline risk of developing liver injury, then the LFTs
o not need to be monitored for the duration of therapy in the
bsence of symptoms or signs of new hepatotoxicity. If the
aseline LFTs are normal but the patient is at risk for liver
njury (eg, history of alcohol abuse, fatty liver, or nonalco-
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Treatment of moderate-to-severe psoriasis with biologic therapy 31
olic fatty liver disease), the clinician should consider LFT
onitoring at regular intervals, such as every 12 weeks. Per-

istently elevated LFTs (�1.5 times the upper limit of nor-
al) necessitate discontinuation of therapy until further eval-
ation via appropriate referral to determine the nature of the
roblem.18

alignancies
nitiating therapy with any of the anti-TNF-� biologics in a
atient who has a history or risk of developing certain malig-
ancies necessitates close follow-up.23 Postmarketing reports
ave recorded cases of NMSC and lymphoma appearing in
atients undergoing therapy with each of the TNF-� inhibi-
ors. It still is unclear if malignancies that occur in the context
f TNF-� inhibitor therapy are drug-related or instead are
nherently more likely to occur in patients with psoriasis,
ith or without therapy.
New-onset squamous cell carcinoma of the skin has been

bserved in patients immediately after initiation of etaner-
ept.24,25 Interestingly, after approximately 8-10 weeks no
ew squamous cell carcinomas were reported with more than
year of follow-up in patients who remained on the medica-

ion. Similarly, in a review of patients taking adalimumab, 17
f the pooled 1469 patients developed a malignancy (3 mel-
noma, 10 NMSC, 2 breast, 1 gastric adenocarcinoma, 1
on-Hodgkin lymphoma).17 In a pooled analysis of goli-
umab-treated patients some patients developed malignan-

ies, mostly NMSC and lymphoma.26,27 Again, it is unclear
hether these malignancies represent an inherent back-
round rate specific to the treated population, and therefore
re unrelated to drug exposure. In fact, the incidence of lym-
homa is increased in people suffering from chronic diseases,

ncluding RA and psoriasis, independent of medical therapy.
or example, in a Swedish Cancer Registry, patients with RA
n TNF-� blockers compared with age- and sex-matched
atients with RA on conventional therapies display no in-
reased risk of developing lymphoma.28

While it is unknown whether the increased incidence of
ymphoma is secondary to the disease state or anti-TNF-�
herapy, physicians prescribing anti-TNF-� therapy for their
soriatic patients should monitor for new onset lymphoma
nd NMSC during routine follow-up. The practitioner should
creen for systemic symptoms (such as weight loss, fatigue, or
norexia) and conduct lymph node and skin examinations at
aseline, every 6 months for the first year, and then yearly to
onitor for newly arisen malignancies. Patients with a his-

ory of lymphoma should not be prescribed TNF-� inhibitors
ithout a careful consideration of the potential risks.

pportunistic Infections
NF-�–inhibitor therapy is associated with the development
f opportunistic infections. Of the 3 TNF-�–inhibitor thera-
ies currently available, infliximab may be the most likely
rug to induce these infections, especially in patients with
IV.29 Examples of such infections include listeria,30 his-

oplasmosis, and sepsis.31-33 Patients taking any of the TNF-�

nhibitors should be instructed to be sensitive to skin changes a
uggestive of cutaneous infection or respiratory infections
hat persist longer than usual and to seek medical care
romptly. Febrile illness always warrants evaluation of the
atient before continuing therapy with the TNF-� inhibitor.

utoimmunity
n a recent report from the Biomediques Group on Autoim-
une Diseases project, a multicenter study devoted to col-

ecting data on the use of biologic agents in adult patients
ith systemic autoimmune diseases, 105 patients were iden-

ified who developed systemic lupus erythematosus or lupus-
ike disease after starting anti-TNF-� therapy with infliximab,
tanercept, or adalimumab. Infliximab was more commonly
ssociated with lupus-like features than etanercept or adali-
umab.34

The lupus-like syndrome that tends to develop in patients
aking anti-TNF-� therapy presents with malar butterfly
ash, discoid lupus, serositis, arthritis, or general malaise.34

n these instances, the patient may develop antinuclear anti-
odies and antibodies against double-stranded (ds) DNA, all
f which resolve with drug cessation. In other situations,
aboratory testing may reveal positive antinuclear antibody
nd anti-ds DNA in the absence of lupus-like symptoms or
igns.35 Based on these reports, routine checking of antibody
iters on patients being treated with anti-TNF-� therapy is
ot necessary unless the patient presents with signs or symp-
oms suggestive of a lupus-like illness. If a patient develops a
upus-like syndrome and is found to have both positive an-
inuclear antibody and anti-ds DNA titers, the medication
hould be discontinued and the patient should be referred for
valuation. Importantly, in most documented cases cessation
f drug therapy led to resolution of symptoms, and initiation
f another anti-TNF-� inhibitor did not trigger a recurrent
upus-like syndrome.36

ther Adverse Events
he TNF-� inhibitors as a class have also been associated
ith common adverse events, including pharyngitis, chills,

nd headache.37 Infusion reactions are most common with
nfliximab therapy and typically affect 20% of all patients
reated within the first 1-2 hours of the infusion. Rarely does
he reaction cause anaphylaxis. Management includes decel-
rating the infusion rate and occasionally administering an-
ihistamines and corticosteroids. Pretreatment with antihis-
amines and acetaminophen is commonly used. Other less
ommon adverse events associated with TNF-� inhibitors
nclude congestive heart failure exacerbations and demyeli-
ating syndromes.38

Despite the relatively frequent incidence of common ad-
erse events, there is currently no evidence to suggest that
atients with multiple drug allergies require additional
creening or monitoring when commencing anti-TNF-�
herapy. Furthermore, evidence from clinical trials, postmar-
eting surveillance, and case reports does not support routine
retreatment screening with urinalysis, chest radiograph, or
etabolic panels before initiation of any of the anti-TNF-�
gents. Regardless, pretreatment blood tests could include a
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32 D. Levine and B.E. Strober
omprehensive metabolic panel with a complete blood count.
he rationale for this would be to establish the full baseline
ealth status of the patient and assess any future laboratory
bnormalities in relation to the baseline results.

stekinumab
n IL-12/IL-23 inhibitor, ustekinumab is the first approved
rug of a new class of biologics. After 12 weeks of therapy
ith ustekinumab mild adverse events were noted in 62% of
atients. These included events similar to those seen in pa-
ients taking the TNF-� blockers, including infection, gastro-
ntestinal symptoms, and headache. Noteworthy were a 35-
ear-old woman who developed a myocardial infarction, a
3-year-old woman who had recurrent noncardiac chest
ain, and a 55-year-old man who developed hemorrhagic
astric ulcers.39 To date, there have been no cases of lym-
homa or demyelinating disease in patients taking usteki-
umab during a clinical trial.40-42 Ustekinumab therapy has
een linked with a solitary case of Reversible Posterior Leu-
oencephalopathy Syndrome (RPLS), which resolved once
he drug was metabolized and discontinued.43 The etiology
f RPLS is unclear, and is not believed to be related to an
nfectious etiology. Until further data become available, it is
dvisable to monitor patients taking ustekinumab every 3
onths for signs and symptoms of infection, cardiovascular
isease, bleeding, and symptoms of RPLS, such as headache,
ncephalopathy, seizures, and visual changes. No specific
lood abnormalities were noted in the clinical trials for
stekinumab, but regular (every 3-6 months) monitoring of
he comprehensive metabolic tests and a complete blood
ount is advisable.

iscussion
ny hospitalization for serious infections such as pneumonia,
B, or sepsis is generally an indication to discontinue biologic

herapy. But before permanent discontinuation of the ther-
py there should be strong evidence that the adverse event is
rug-related. Additionally, if a patient suffers either new-
nset or worsening congestive heart failure or demyelinating
eurologic illness the biologic should be discontinued until a
ull assessment of causality is completed. A patient may con-
inue taking the biologic even with the development of
MSC or a melanoma in situ, both of which subsequently are

ully treated, although if invasive malignant melanoma or any
ther type of malignancy arises during therapy then the bio-
ogic should be discontinued indefinitely.44

A possible complication of an abruptly discontinued ther-
py is a flare of psoriasis.45-48 In this scenario, cyclosporine or
ethotrexate may be used for a few months to suppress
isease49 and a biologic may be used subsequently in combi-
ation with the “rescuing” systemic agent to gain better con-
rol of the psoriatic flare.

Discontinuing a specific biologic therapy for an extended
mount of time and reinitiating the same drug when the
dverse event resolves increases the likelihood of antibody

ormation against the drug, rendering it either less effective or
neffective after its reintroduction. In most patients, using
nother drug of the same class may re-establish disease con-
rol.50 Importantly, a recurrent adverse event during treat-
ent with any specific TNF-� inhibitor may occur with all

ther drugs within that class.51

Pregnancy should be queried in all appropriate patients.
ut all the approved biologic therapeutics for psoriasis are of
regnancy category B. The molecular structures of the ap-
roved biologics inhibit placental transfer during the first
rimester. Although placental transfer cannot be excluded
uring the second and third trimesters of pregnancy, no evi-
ence of teratogenicity has been observed in animal studies.52

he option to continue the therapy through pregnancy is con-
roversial, but the current registry data are comforting in that
here is little to no evidence of teratogenicity or increase in
pontaneous abortion. The data are strongest for the TNF-�
nhibitors. The Organization of Teratology Information Spe-
ialists compiles evidence from women exposed to various
edications during pregnancy and has demonstrated that

xposure to TNF-� inhibitors during early pregnancy results
n a comparable proportion of stillbirths and congenital
nomalies as expected within the general population. How-
ver, a larger sample size and longer-term data are needed,
nd the decision to treat during pregnancy should be made
n an individual basis and when the therapeutic need is great.
uccinctly, the use of these drugs during pregnancy should
e done with caution and a strong consideration of the spe-
ific clinical scenario.53,54

onclusions
he monitoring recommendations presented in this chapter
re sensible and, as much as possible, based on the available
ublished data. For all the biologic therapies it is imperative
hat the patient undergoes regular surveillance for a range of
ossible adverse events. Most patients should be seen in fol-

ow-up every 3-4 months, and the emphasis should be on the
etection of infection involving either common or rare, op-
ortunistic pathogens. Of course, taking inventory for the
resence of the rarer negative sequelae also is critical. Un-
oubtedly, appropriate screening and monitoring greatly
ugments the possibility of a positive therapeutic experience
or the patient with psoriasis.
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