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ABSTRACT

Psoriasis is a chronic immune-medi-
ated inflammatory disease of unknown
etiology. Unlike other chronic inflam-
matory diseases receiving continuous
treatment, psoriasis has traditionally
been treated intermittently secondary
to concern for cumulative toxicity of
conventional systemic therapies. How-
ever, the development of targeted anti-
inflammatory biologic agents allowed
for continuous therapy for most pa-
tients. Herein, we review the literature
for intermittent versus continuous use
of widely available therapies for mod-
erate-to-severe psoriasis: photother-
apy, topical corticosteroids, conven-
tional systemic therapies and biologic
agents. These data support continuous
treatment in biologic therapy, such as
etanercept, adalimumab, infliximab,
and ustekinumab. Intermittent therapy
with biologic agents leads to decreased
efficacy and sometimes increased side
effects. When conventional systemic
therapy is used continuously, it is more
efficacious, however the data support
intermittent use of methotrexate and
cyclosporine due to cumulative tox-
icities. Psoriasis severity may wax and
wane, but it is a chronic disease requir-
ing continuous treatment for optimal
control of inflammatory activity and to
minimise cutaneous involvement.

Background

Psoriasis is a chronic immune-mediat-
ed inflammatory disease of unknown
etiology with no known cure. Unlike
other chronic inflammatory diseases
receiving continuous treatment, such
as diabetes, heart disease, and rheuma-
toid arthritis, psoriasis treatments often
have been used intermittently second-
ary to issues including toxicity, incon-
venience, cost, or other complicating
medical conditions.

Intermittent  phototherapeutics were
long the mainstay of treatment for mod-
erate-to-severe psoriasis, starting with
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the Goeckerman Regimen in 1929 in
which crude coal tar and sunlight were
periodically applied (1, 2), and continu-
ing with Ultraviolet-B (UVB) photo-
therapy and Psoralens plus Ultraviolet-A
(PUVA) (3). Beyond its inconvenience,
the carcinogenicity associated with
PUVA limited its long-term use. Cost is
also a factor potentially limiting the use
of phototherapy. Methotrexate (MTX)
and cyclosporine (CsA) (4) were among
the first systemic therapies for psoriasis,
but concern for their cumulative tox-
icity precluded continuous treatment
by dermatologists (5, 6). In the early
1990s, the concept of drug holidays and
life-long rotational therapy arose from
an effort to minimise these risks and
prolong the safe and permanent use of
available treatment options (7).

As researchers identified pathogenic
immune pathways and inflammatory
mediators in psoriasis, targeted immune
therapy emerged. With the development
of TNF-alpha inhibitors, biologic agents
entered the field as promising new
treatment options for this disease (8).
Compared to older and more traditional
therapies, cytokine inhibitors were felt
to lack the cumulative toxicity (9-12)
and also work more effectively (13) than
older oral agents. Despite a long history
of intermittent and rotational therapies,
many dermatologists now find continu-
ous use of these new medications to be
most effective (14, 15). Our aim is to
evaluate continuous as compared to in-
termittent treatment of psoriasis.

Current FDA-approved therapies
for psoriasis

Phototherapy

Current effective phototherapies in-
clude UVB, PUVA and the 308nm Ex-
cimer Laser. In our experience, remis-
sions are longer than of those occurring
after treatment with MTX, CsA, or top-
ical treatments (16). One study reported
that four weeks of five-times per week
treatment with NB-UVB provided a
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year or more of remission in 56% of
patients (17). Phototherapy is the only
non-topical treatment that may be used
as needed for flares, however it is often
ineffective when not dosed two to three
times weekly (18). Guidelines suggest
that any interruption of therapy for
three weeks or more requires restarting
phototherapy at its starting dose (19).
The utility of this treatment modal-
ity is limited by lack of nearby access,
inconvenient administration, and cost
concerns in the form of frequent patient
co-payments. In particular, although
phototherapy costs the insurance com-
pany an average of $5,713 per year,
compared to an average of $26,708 for
biologic agents (20), the out-of-pocket
cost to patients is up to $3,040 annu-
ally for phototherapy compared to $920
for biologic agents (21). Furthermore,
PUVA therapy has independently been
shown to be a strong risk factor for
skin cancer (22), including melanoma
(MM), for which there is a relative risk
of 2.3 (95% CI=1.1-4.1) 15 years after
first treatment in a high exposure cohort
compared with controls (23); PUVA
also leads to an odds ratio of 2.6-16.2
for the development of squamous cell
carcinoma (SCC) (24-27). Secondary to
the increased risk of skin cancer associ-
ated with PUVA, intermittent use is rec-
ommended because each patient should
not exceed a set total exposure during
their lifetime. In contrast, no significant
increase in the risk of SCC was associ-
ated with long-term exposure to UVB
or topical coal tar, nor was basal cell
carcinoma associated with any form of
phototherapy (28-30).

Topical corticosteroids

Topical corticosteroids are the most
commonly prescribed treatment for pso-
riasis (18, 31). Their value is limited by
poor long-term control (32), poor com-
pliance (33), and cutaneous side effects
(e.g. atrophy) that result from chronic
use (34-36). One large meta-analysis
illustrated sustained clearance rates of
up to 78% for eight weeks of continu-
ous therapy or 52 weeks of intermittent
therapy with very potent steroids (37).
However, another study showed that
maximal skin clearance decreased to
50% in three months and to 29% in one

year of continuous use (38). Moreover,
compliance is frequently an issue, with
several studies showing non-adherence
rates around 40% (35, 39, 40), and one
study demonstrating that one-third of
prescriptions for corticosteroids and
14.3% of systemic therapies are never
redeemed (41). Seventy-nine percent
of surveyed dermatologists viewed sys-
temic and phototherapy to be far supe-
rior to topical steroids for the manage-
ment of psoriasis (38).

Conventional systemic therapies

— Methotrexate (MTX)

MTX, a structural analogue of folic
acid, is typically prescribed as a weekly
5-25 mg dose, but there have been sev-
eral small studies of less frequent, in-
termittent dosing (42-44). A large study
of 197 patients on intermittent MTX
therapy demonstrated 90% clearance
of psoriasis in over 85% of patients,
with remission periods of up to 32.4
weeks (45). MTX has shown PASI-
75 achievement rates of 35%-100%
(10, 46-49). However, MTX 1is gener-
ally found to be less effective than the
biologic agents for control of psoriasis
(10) and is associated with cumulative
hepatotoxicity. Long-term use of MTX
may result in significant hepatotoxic-
ity, including fibrosis and regenera-
tive nodes, when taken in cumulative
doses of 3-4g (50). However, weekly
low dose (5-25mg) MTX is relatively
safe for long-term use, as described in
rheumatology literature (51). A retro-
spective analysis of 248 patients treated
with 5-25 mg of MTX for rheumatoid
arthritis reported a safety profile that
is comparable to NSAIDs; this same
group did report 111 patients who de-
veloped laboratory abnormalities, but
only 27 of these cases were clinically
significant, where nine patients had sig-
nificant increases in AST and 11 had
significant decreases in albumin (51).
This retrospective analysis of patients
with rheumatoid arthritis reported a
79% continuation rate (51), similar to
studies in psoriasis that have document-
ed at least 20% treatment discontinua-
tion due to elevated liver enzymes and
other side effects (52, 53), which may
be mitigated by intermittent use (45,
54). Based on available data for MTX
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toxicity, current guidelines from the
American Academy of Dermatology
(6) suggest that for patients without risk
factors for hepatotoxicity (i.e. alcohol
intake, obesity, hyperlipidaemia, dia-
betes, hepatitis), liver function should
be evaluated monthly for the first six
months and every one to three months
thereafter, with stricter guidelines fol-
lowing prolonged use, including liver
biopsy after 3-4 grams cumulative
MTX dosing. Guidelines for rheuma-
tology are less strict (55). If risk factors
for hepatotoxicity are present, liver bi-
opsy is indicated sooner.

— Cyclosporine (CsA)

CsA, a calcineurin inhibitor (56, 57),
is a highly effective therapy in the
treatment of psoriasis (58, 59). A large
two-year study demonstrated satisfac-
tory clinical improvement in 90% of
patients after 12 weeks of therapy (60).
Several studies comparing continuous
versus intermittent treatment showed
that continuous use maintained better
control, but was also associated with
higher toxicity (61, 62); in fact, more
than 50% of patients experienced a
significant increase in serum creatinine
associated with irreversible changes on
renal biopsy after two years of continu-
ous use (63, 64). Several studies failed
to find a difference in efficacy between
intermittent and continuous treatment
groups (62, 65), despite a 139% in-
crease in required dose for those on
continuous therapy (62).

Combination therapy has become a
popular option to curtail cumulative
toxicities and has shown good results
with lower CsA doses (66-69). How-
ever, concerns for adverse effects re-
main; one study of 122 patients taking
CsA for up to 76 months found that
14% discontinued treatment due to ad-
verse events after 12 months and 41%
after 48 months of treatment (70). CsA
has also been associated with multiple
malignancies (71-77), including an in-
creased risk of developing SCC when
used with PUVA (78). A 2004 consen-
sus statement from a group of interna-
tional dermatologists recommended
intermittent CsA use for most patients,
with continuous long-term use only rec-
ommended for those with recalcitrant



disease (58). Thus, current guidelines
suggest that use of CsA be limited to
two years or less (58).

— Acitretin

The oral retinoid acitretin is an avail-
able continuous treatment for psoriasis
and has been found to decrease the risk
of developing SCC in psoriasis patients
treated with PUVA (79). However, as a
single agent, acitretin does not clear
psoriasis well. Acitretin is mild to mod-
erately effective in psoriasis (PASI-75
rates of up to 69%) (80, 81), by thin-
ning plaques and reducing affected
body surface area (82). Acitretin is lim-
ited by its potent teratogenicity; preg-
nancy is contraindicated during and for
three years following treatment (83).
In our experience, intermittent therapy
is difficult, as there is a long lead-time
to see results and relapse typically oc-
curs after approximately two months of
treatment discontinuation.

Biologic agents (cytokine inhibitors)
Presently, three TNF antagonists are
FDA-approved for use in psoriasis
in the USA. All of these agents have
been found to elicit greater and more
sustained decrease in PASI score when
used continuously. Ustekinumab, a hu-
man monoclonal antibody to IL.-12 and
IL-23, is the most recently approved
biologic agent and has shown similar
efficacy in treating psoriasis.

— Etanercept

Etanercept is a dimeric recombinant fu-
sion protein, generated by linking two
soluble extracellular domains of human
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TNFR2 to the Fc portion of human IgG1.
Etanercept was the first FDA-approved
TNF inhibitor for psoriasis, and has a
greater amount of literature supporting
its use as continuous therapy. Clinical
trials demonstrate greatest clearance
and fewest adverse events with con-
tinuous therapy (summarised in Table
IT) (84-86) In clinical practice, relapses
typically occur without toxicity-related
adverse events or hospitalisations, ap-
proximately 12 weeks following discon-
tinuation (86, 87). A post-hoc analysis of
226 patients receiving intermittent treat-
ment found that while initial remission
with etanercept may be achieved on av-
erage in 11 weeks, during re-treatment,
remission requires on average, 15 weeks
(88). Neutralising antibodies were not
found to be significant in one study (86),
and were not discussed in the other trials
(84, 85). By contrast, two small studies
found that intermittent treatment main-
tained efficacy even after reinduction
(89, 90), but these studies were small
and poorly controlled.

— Adalimumab

Adalimumab is a human monoclonal
antibody to TNF-alpha, which results
in up to 80% PASI-75 response in pa-
tients with psoriasis (91, 92). In the
only study of intermittent therapy, a
multicenter open-label study of 1468
patients by Papp et al. found that with-
drawal from treatment was associated
with disease relapse, and that only
69% of patients who relapsed were
able to achieve clearance again after
withdrawal and re-treatment (93). That
study, found no difference in safety

between the continuous and intermit-
tent groups, but that withdrawal was
associated with a 2% risk of formation
of anti-adalimumab antibodies (93).
Other reports have shown a statistical-
ly significant correlation between anti-
adalimumab antibodies and decreased
response rate (94-96).

— Infliximab

Infliximab is a chimeric monoclonal
antibody to TNF-alpha. Several clini-
cal trials have found every eight week
dosing to be more effective in achiev-
ing PASI 75 than as needed dosing over
the course of one year of treatment
(14, 15). In one study, the intermittent
group experienced a higher incidence
of serious infections and serious infu-
sion reactions such that this arm of the
study had to be terminated (15). Most
patients with infusion reactions tested
positive for antibodies to infliximab. In
a study of infliximab for treatment of
inflammatory bowel disease, patients
on intermittent therapy were found to
be more likely to develop auto-anti-
bodies (97).

— Ustekinumab

Ustekinumab is a human monoclonal
antibody-specific for the common p40
subunit of the cytokines IL-12 and IL-
23. One study found that more patients
achieved PASI 75 after 12 weeks with
ustekinumab than with either placebo
or etanercept (98). A large phase III,
randomised, double blind, placebo-con-
trolled study found that 50% of patients
lost their previously attained PASI 75
after 16 weeks of withdrawal, whereas

Table I. Cyclosporine — Intermittent versus continuous comparison.

Authors Continuous vs. Patients Duration Percentage of E-PAP ** Mean dose Patients
Intermittent in arm of study patients score (mg/kg/day) experiencing
achieving severe
PASI-75 adverse events
Chaidemenos et al., 2007* Continuous 21 12 months 92% 3 2
Intermittent 21 12 months 68% 1.8 2
Ohtsuki et al., 2003%! Continuous 15 48 months+ 6.39 3.24 2
Intermittent 16 48 months+ 9.01 2.78 0
Ozawa et al., 1999 Continuous 50 36 months 5.19 3.20 1
Intermittent 44 36 months 7.44 3.06 0

*Approximately 70% of Ohtsuki et al. patients could not be followed for 48 months; **E-PAP: A metric combining PASI score with number of days at that

PASI level.
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Table II. Biologics — Intermittent versus continuous comparison.

Authors Treatment Continuous Dose Patients ~ Duration Percentage of Patients Patients
vs. in arm of study patients achieving ~ experiencing experiencing
Intermittent PASI-75 severe adverse infusion-
at evaluation events related
reactions
Reich et al.,2013'*  Infliximab Continuous 5 mg/kg q8wk 222 52 weeks  80% at 52 weeks 24 1
(RESTORE 2) Intermittent 5 mg/kg q8wk prn 219 47% at 52 weeks 23 8"
if PASI<50
Menter et al.,2007°  Infliximab Continuous 5 mg/kg q8wk 150 50 weeks  54.4% at 50 weeks 5 28
Intermittent 5 mg/kg q8wk prn 149 50 weeks  38.1% at 50 weeks 3 30
Continuous 3 mg/kg q8wk 148 50 weeks  43.8% at 50 weeks 6 29
Intermittent 3 mg/kg q8wk prn 148 50 weeks  25.4% at 50 weeks 4 39
Moore et al.,2007"*  Etanercept Continuous  50mg qwk 1272 12 weeks  71% were PGA 0/1 37
at 12 weeks
Intermittent ~ 50mg qwk starting 1274 12 weeks  59.5% were PGA 33
either 4, 8, or never 0/1 at 12 weeks
weeks
Ortonne et al., 20087>7 Etanercept Continuous  25mg biw 357 54 weeks  1.98 Mean PGA over 23
54 weeks
Intermittent ~ 25mg biw if PGA>2 363 54 weeks  2.51 Mean PGA over 31
54 weeks
Leonardi er al.,2008"" Ustekinumab Continuous 45 mg g3mo 77 36 weeks - 1
Continuous 90 mg q3mo 85 36 weeks -
Intermittent 45 mg q3mo prn 73 36 weeks - 7
Intermittent 90 mg q3mo prn 87 36 weeks -
“Patients were retreated when they experienced loss of PASI-50. Study terminated by sponsor due to adverse events in intermittent arm.
“*Primarily infusion-related reactions.
Table III. Biologics — Etanercept: time to relapse after withdrawal at various doses.
Authors Treatment Dose Patients Duration Patients who Median days Patients
in arm of study relapsed until relapse experiencing
severe adverse
events
Gordon et al., 2006"**  Etanercept 50 mg biw if PASI<50 122 36 weeks 103 122 1
25 mg biw if PASI<50 202 36 weeks 171 107 3
25 mg qwk if PASI<50 85 36 weeks 68 85 1
“**Median time to relapse was 12 weeks.
Table IV. Biologics — Time to relapse after adalimumab withdrawal.
Authors Treatment Patients in Duration Patients who  Median days Percentage achieving Patients
in arm of study relapsed before until relapse clearance after 16 weeks  experiencing
40 weeks of of retreatment severe adverse
withdrawal events
Experienced No relapse
relapse before before 40
40 weeks of weeks of
withdrawal withdrawal
Papp er al., 2011% Adalimumab 285 56 weeks 178 141 69% 89% 9
>80% of patients maintained PASI 75  of cumulative end organ toxicity after — Discussion

for three years with continuous treat-
ment. Anti-drug antibodies were found
in 5.2% of patients after three continu-
ous years, but there was no evidence of
decreased clinical response as a result.
Importantly, the authors found no signs

three years of treatment (99). Although
there is less available information as
this is the most recent of the biologic
agents to be approved, continuous treat-
ment has been found to be the most ef-
fective option.
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The debate as to whether psoriasis
should be treated continuously or inter-
mittently has been confounded by a his-
tory of staggered therapies. Initial thera-
pies for psoriasis were administered on
a strictly “as-needed” basis. MTX and



CsA both demonstrate efficacy (10, 46-
49, 58, 59) but there was also concern
for hepatotoxicity and nephrotoxicity,
respectively, when these agents were
used continuously for extended periods
of time. These toxicities are mitigated
or delayed greatly with intermittent use,
and thus, intermittent MTX and CsA
use has been recommended.

For biologic agents, multiple studies
with etanercept indicated a signifi-
cantly higher proportion of patients
attained PASI-75 with continuous than
with intermittent, “as needed” therapy
(84-86). For adalimumab, only 69%
of patients who discontinued therapy
were able to re-attain clearance follow-
ing re-treatment (93). Infliximab and
ustekinumab were both found to be
more effective when used continuously
and also with fewer side effects. Taken
together, current data support the use
of continuous biologic therapy due to
improved efficacy and safety.
Although the current paradigm in pso-
riasis management favors the use of
biologic agents continuously, patients
and/or clinicians may need to interrupt
or terminate treatment due to cost bur-
den, poor adherence, elective surgery,
and pregnancy. Biologic therapies are
generally more expensive, with one
comparison estimating the annual per-
patient MTX cost to the healthcare
system at $1330 as compared to an
average biologic cost of $26,708, but
up to $48,731 for more frequent dos-
ing with high-dose etanercept (20). A
study of 1095 patients in the United
States, with insurance plans, suggested
that less than 5% of patients stop bio-
logic agents because of cost and up to
34% stop biologic agents because of
poor efficacy or loss of efficacy (100).
However, another study suggested
that a significant portion of patients at
lower income levels were forced to cut
back on personal expenses to in order
to continue taking a biologic agent, due
to an annualised out-of-pocket cost of
$557.12 (101). Despite their increased
cost, biologic agents may contribute
to decreased overall healthcare utilisa-
tion and increased patient productivity
(102), by optimising disease control
and minimising psoriasis-associated
health disabilities.
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One study indicated that good patient
adherence to biologic therapy de-
creased overall costs (103), suggest-
ing that continuous therapy with its
inherent high compliance could lead to
cost benefits compared to intermittent
therapy. A systemic literature review of
five studies suggested patient compli-
ance was highest for biologic therapies,
followed by oral agents, phototherapy,
and topical treatments (104). Of note,
patient satisfaction with treatment has
been strongly associated with compli-
ance (104-1006).

The effect of biologic agents on wound
healing and post-operative infection
has provoked clinical concern for their
use in surgical patients. Animal wound-
healing models have demonstrated a
concentration-dependent role of TNF
on wound healing and strength. While
lower concentrations of TNF have been
associated with improved angiogenesis,
collagen synthesis and healing (107-
109), high concentrations have been as-
sociated with decreased wound strength
and even the chronicity of venous leg
ulcers (110-114). Most available data
on the perioperative use of biologic
agents in humans is derived from small
retrospective studies that evaluate the
risk associated with TNF inhibition in
inflammatory bowel disease and rheu-
matoid arthritis patients. Although, the
majority of these studies have not found
an increased risk of wound dehiscence
or infection, the studies are statistically
underpowered (115).

Pregnancy and lactation may be other
reasons for treatment discontinuation
in psoriasis. All TNF inhibitors ap-
proved for psoriasis in the USA contain
an IgG Fc portion. Therefore, they can
very effectively cross the placenta dur-
ing the second and third trimesters and
potentially affect the developing foetus.
Since the half-life of immunoglobulins
is up to several months in children, a
potential increased risk for infection
exists, which may necessitate delaying
their scheduled live attenuated vaccina-
tions (116). Thus, one reviewer suggests
biologic agents should be discontinued
before 30 weeks gestation (117). How-
ever, despite the theoretical risk of in-
fection, studies from 2010 to 2012 have
shown that infliximab and adalimumab
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use during pregnancy does not increase
the overall risk of congenital malforma-
tions (118). Biologic therapies are class
B, and may therefore be used during
pregnancy, but use is ultimately at the
discretion of the obstetrician. As an al-
ternative to biologic agents, evidence
supports the use of NBUVB or CsA for
psoriasis treatment during pregnancy
117).

Conclusion

Herein we address the question as to
whether psoriasis treatments should be
given continuously or “as needed” for
flares. Continuous therapy is more ef-
ficacious than intermittent use of avail-
able psoriasis therapies, although rota-
tional therapy remains appropriate for
treatments with cumulative toxicities.
The high cost of newer drugs such as
biologic agents makes continuous use
a large economic burden, but the im-
proved quality of life and productivity
resulting from disease control may de-
crease overall healthcare costs. Adher-
ence and satisfaction appear to be great-
er for biologic agents when compared
to other therapies, with only a minority
of patients discontinuing therapy due
to cost burden. There is no consensus
on the use of biologics perioperatively
and during pregnancy. This new para-
digm of biologic agents establishes that
psoriasis is a chronic inflammatory dis-
ease and therefore requires lifelong and
chronic treatment in order to maintain
remission.

References

1. PERRY HO, SODERSTROM CW, SCHULZE
RW: The Goeckerman treatment of psoria-
sis. Arch Dermatol 1968; 98: 178-82.

2. MULLER SA, PERRY HO: The Goeckerman
treatment in psoriasis: six decades of expe-
rience at the Mayo Clinic. Cutis 1984; 34:
265-8: 270.

3. PARRISH JA, FITZPATRICK TB, TANEN-
BAUM L, PATHAK MA: Photochemotherapy
of psoriasis with oral methoxsalen and
longwave ultraviolet light. New Engl J Med
1974;291: 1207-11.

4. MUELLER W, HERRMANN B: Cyclosporin A
for psoriasis. New Engl J Med 1979; 301:
555.

5. KALB RE, STROBER B, WEINSTEIN G, LEB-
WOHL M: Methotrexate and psoriasis: 2009
National Psoriasis Foundation Consensus
Conference. J Am Acad Dermatol 2009; 60:
824-37.

6. MENTER A, KORMAN NJ, ELMETS CA et al.:



Continuous vs. intermittent therapy for psoriasis / M.K. Ramirez-Fort et al.

10.

15.

19.

Guidelines of care for the management of
psoriasis and psoriatic arthritis: section 4.
Guidelines of care for the management and
treatment of psoriasis with traditional sys-
temic agents. J Am Acad Dermatol 2009;
61:451-85.

. WEINSTEIN GD, WHITE GM: An approach to

the treatment of moderate to severe psoria-
sis with rotational therapy. J Am Acad Der-
matol 1993; 28: 454-59.

. ELLIOTT MJ, MAINI RN, FELDMANN M et

al.: Treatment of rheumatoid arthritis with
chimeric monoclonal antibodies to tumor
necrosis factor alpha. Arthritis Rheum 1993;
36: 1681-90.

. GENOVESE MC, BATHON JM, MARTIN RW

et al.: Etanercept versus methotrexate in pa-
tients with early rheumatoid arthritis: two-
year radiographic and clinical outcomes.
Arthritis Rheum 2002; 46: 1443-50.
SAURAT JH, STINGL G, DUBERTRET L et
al.: Efficacy and safety results from the ran-
domized controlled comparative study of
adalimumab vs. methotrexate vs. placebo in
patients with psoriasis (CHAMPION). Br J
Dermatol 2008; 158: 558-66.

. GOTTLIEB A, KORMAN NJ, GORDON KB et

al.: Guidelines of care for the management
of psoriasis and psoriatic arthritis: Section
2. Psoriatic arthritis: overview and guide-
lines of care for treatment with an emphasis
on the biologics. J Am Acad Dermatol 2008;
58: 851-64.

. REICH K, SIGNOROVITCH J, RAMAKRI-

SHNAN K et al.: Benefit-risk analysis of
adalimumab versus methotrexate and pla-
cebo in the treatment of moderate to severe
psoriasis: comparison of adverse event-free
response days in the CHAMPION trial. J Am
Acad Dermatol 2010; 63: 1011-8.

. CASTELO-SOCCIO L, VAN VOORHEES AS:

Long-term efficacy of biologics in derma-
tology. Dermatol Ther 2009; 22: 22-33.

. MENTER A, FELDMAN SR, WEINSTEIN GD

et al.: A randomized comparison of continu-
ous vs. intermittent infliximab maintenance
regimens over 1 year in the treatment of
moderate-to-severe plaque psoriasis. J Am
Acad Dermatol 2007, 56: 31 e31-15.
REICH K, WOZEL G, ZHENG H, VAN HOOG-
STRATEN HIJ, FLINT L, BARKER J: Efficacy
and safety of infliximab as continuous or
intermittent therapy in patients with mod-
erate-to-severe plaque psoriasis: results of a
randomized, long-term extension trial (RE-
STORE2). Br J Dermatol 2013; 168: 1325-
34.

. KOO J, LEBWOHL M: Duration of remission

of psoriasis therapies. J Am Acad Dermatol
1999; 41: 51-9.

. KARAKAWA M, KOMINE M, TAKEKOSHI T

et al.: Duration of remission period of nar-
rowband ultraviolet B therapy on psoriasis
vulgaris. J Dermatol 2011; 38: 655-60.

. LEBWOHL M, ALI S: Treatment of psoriasis.

Part 1. Topical therapy and phototherapy.
J Am Acad Dermatol 2001; 45: 487-98; quiz
499-502.

MENTER A, KORMAN NJ, ELMETS CA et al.:
Guidelines of care for the management of
psoriasis and psoriatic arthritis: Section 5.
Guidelines of care for the treatment of pso-

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

riasis with phototherapy and photochemo-
therapy. J Am Acad Dermatol 2010; 62:
114-35.

STAIDLE JP, DABADE TS, FELDMAN SR:
A pharmacoeconomic analysis of severe
psoriasis therapy: a review of treatment
choices and cost efficiency. Expert Opin
Pharmacother 2011; 12: 2041-54.
YENTZER BA, YELVERTON CB, SIMPSON
GL et al.: Paradoxical effects of cost reduc-
tion measures in managed care systems for
treatment of severe psoriasis. Dermatol On-
line J 2009; 15: 1.

LEVER LR, FARR PM: Skin cancers or pre-
malignant lesions occur in half of high-dose
PUVA patients. Br J Dermatol 1994; 131:
215-9.

STERN RS, NICHOLS KT, VAKEVA LH:
Malignant melanoma in patients treated for
psoriasis with methoxsalen (psoralen) and
ultraviolet A radiation (PUVA). The PUVA
Follow-Up Study. N Engl J Med 1997; 336:
1041-5.

STERN RS, LAIRD N, MELSKI J, PARRISH JA,
FITZPATRICK TB, BLEICH HL: Cutaneous
squamous-cell carcinoma in patients treated
with PUVA. N Engl J Med 1984; 310: 1156-
61.

STERN RS, LANGE R: Non-melanoma skin
cancer occurring in patients treated with
PUVA five to ten years after first treatment.
J Invest Dermatol 1988; 91: 120-4.
LINDELOF B, SIGURGEIRSSON B, TEGNER
E et al.: PUVA and cancer: a large-scale epi-
demiological study. Lancet 1991; 338: 91-3.
STERN RS, LIEBMAN EJ, VAKEVA L: Oral
psoralen and ultraviolet-A light (PUVA)
treatment of psoriasis and persistent risk of
nonmelanoma skin cancer. PUVA Follow-up
Study. J Natl Cancer Inst 1998; 90: 1278-84.
STERN RS, LAIRD N: The carcinogenic risk
of treatments for severe psoriasis. Photo-
chemotherapy Follow-up Study. Cancer
1994; 73: 2759-64.

MAN I, CROMBIE IK, DAWE RS, IBBOTSON
SH, FERGUSON 1I: The photocarcinogenic
risk of narrowband UVB (TL-01) photo-
therapy: early follow-up data. Br J Derma-
tol 2005; 152: 755-7.

HEARN RM, KERR AC, RAHIM KF, FERGU-
SON J, DAWE RS: Incidence of skin cancers
in 3867 patients treated with narrow-band
ultraviolet B phototherapy. Br J Dermatol
2008; 159: 931-5.

VAN DE KERKHOF PC, DE HOOP D, DE KO-
RTE J, COBELENS SA, KUIPERS MV: Patient
compliance and disease management in the
treatment of psoriasis in the Netherlands.
Dermatology 2000; 200: 292-8.

NOLAN BV, FELDMAN SR: Dermatologic
medication adherence. Dermatol Clin 2009;
27:113-120, v.

TAN X, FELDMAN SR, CHANG J, BALKRI-
SHNAN R: Topical drug delivery systems in
dermatology: a review of patient adherence
issues. Expert Opin Drug Deliv 2012; 9:
1263-71.

MASON AR, MASON J, CORK M, DOOLEY G,
HANCOCK H: Topical treatments for chronic
plaque psoriasis. Cochrane Database Syst
Rev 2013; 3: CD005028.

BROWN KK, REHMUS WE, KIMBALL AB:

S-68

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

S1.

Determining the relative importance of pa-
tient motivations for nonadherence to topi-
cal corticosteroid therapy in psoriasis. J Am
Acad Dermatol 2006; 55: 607-13.
CHARMAN CR, MORRIS AD, WILLIAMS HC:
Topical corticosteroid phobia in patients
with atopic eczema. Br J Dermatol 2000;
142: 931-6.

SAMARASEKERA EJ, SAWYER L, WON-
DERLING D, TUCKER R, SMITH CH: Topical
therapies for the treatment of plaque pso-
riasis: systematic review and network meta-
analyses. Br J Dermatol 2013;168: 954-67.
LIEM WH, McCULLOUGH JL, WEINSTEIN
GD: Effectiveness of topical therapy for
psoriasis: results of a national survey. Cutis
1995; 55: 306-10.

ZAGHLOUL SS, GOODFIELD MJ: Objective
assessment of compliance with psoriasis
treatment. Arch Dermatol 2004; 140: 408-
14.

RICHARDS HL, FORTUNE DG, O’SULLIVAN
TM, MAIN CJ, GRIFFITHS CE: Patients with
psoriasis and their compliance with medica-
tion. J Am Acad Dermatol 1999; 41: 581-3.
STORM A, ANDERSEN SE, BENFELDT E,
SERUP J: One in 3 prescriptions are never
redeemed: primary nonadherence in an out-
patient clinic. J Am Acad Dermatol 2008;
59: 27-33.

CLARK AR, FELDMAN SR: Intermittent,
short term use of methotrexate for exacer-
bations of psoriasis. Int J Dermatol 1997,
36: 954-5.

BAKER H: Intermittent high dose oral meth-
otrexate therapy in psoriasis. Br J Dermatol
1970; 82: 65-9.

KUMAR B, HANDA S, KAUR I: Short term
methotrexate therapy in psoriasis. Indian J
Med Res 1994;100: 277-80.

KUMAR B, SARASWAT A, KAUR I: Short-
term methotrexate therapy in psoriasis: a
study of 197 patients. Int J Dermatol 2002;
41: 444-8.

SANDHU K, KAUR I, KUMAR B, SARASWAT
A: Efficacy and safety of cyclosporine versus
methotrexate in severe psoriasis: a study from
north India. J Dermatol 2003; 30: 458-63.
DOGRA S, KRISHNA V, KANWAR AJ: Effi-
cacy and safety of systemic methotrexate in
two fixed doses of 10 mg or 25 mg orally
once weekly in adult patients with severe
plaque-type psoriasis: a prospective, rand-
omized, double-blind, dose-ranging study.
Clin Exp Dermatol 2012; 37: 729-34.
MAHBUB MS, KHONDKER L, KHAN SI, HAZ-
RA SC: Comparative efficacy of hydroxyurea
and methotrexate in treating psoriasis. My-
mensingh Med J 2013; 22: 116-30.
NYFORS A, BRODTHAGEN H: Methotrexate
for psoriasis in weekly oral doses without
any adjunctive therapy. Dermatologica
1970; 140: 345-55.

CARNEIRO SC, CASSIA FF, LAMY F, CHA-
GAS VL, RAMOS-E-SILVA M: Methotrexate
and liver function: a study of 13 psoriasis
cases treated with different cumulative dos-
ages. J Eur Acad Dermatol Venereol 2008;
22:25-9.

YAZICI 'Y, SOKKA T, KAUTIAINEN H,
SWEARINGEN C, KULMAN I, PINCUS T:
Long term safety of methotrexate in routine



52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

clinical care: discontinuation is unusual and
rarely the result of laboratory abnormalities.
Ann Rheum Dis 2005; 64: 207-11.
HEYDENDAEL VM, SPULS PI, OPMEER BC
et al.: Methotrexate versus cyclosporine in
moderate-to-severe chronic plaque psoria-
sis. N Engl J Med 2003; 349: 658-65.
HAUSTEIN UF, RYTTER M: Methotrexate in
psoriasis: 26 years’ experience with low-
dose long-term treatment. J Eur Acad Der-
matol Venereol 2000; 14: 382-8.

VAN DOOREN-GREEBE RIJ, KUIJPERS AL,
TERMORSHUIZEN F, VAN DE KERKHOF PC:
Interruption of long-term methotrexate
treatment in psoriasis. Evaluation of clini-
cal course and laboratory parameters after
discontinuation and reintroduction of week-
ly oral methotrexate. Acta Derm Venereol
1995; 75: 393-6.

RITCHLIN CT, KAVANAUGH A, GLADMAN
DD et al.: Treatment recommendations for
psoriatic arthritis. Ann Rheum Dis 2009; 68:
1387-94.

ELLIS CN, GORSULOWSKY DC, HAMILTON
TA et al.: Cyclosporine improves psoriasis
in a double-blind study. JAMA 1986; 256:
3110-6.

GRIFFITHS CE, POWLES AV, LEONARD
JN, FRY L, BAKER BS, VALDIMARSSON H:
Clearance of psoriasis with low dose cyclo-
sporin. Br Med J (Clin Res Ed) 1986; 293:
731-2.

GRIFFITHS CE, DUBERTRET L, ELLIS CN et
al.: Ciclosporin in psoriasis clinical prac-
tice: an international consensus statement.
Br J Dermatol 2004; 150 (Suppl. 67): 11-23.
HO VC: The use of ciclosporin in psoriasis:
a clinical review. Br J Dermatol 2004; 150:
1-10.

HO VC, GRIFFITHS CE, BERTH-JONES J et al.:
Intermittent short courses of cyclosporine
microemulsion for the long-term manage-
ment of psoriasis: a 2-year cohort study. J
Am Acad Dermatol 2001; 44: 643-51.
OHTSUKI M, NAKAGAWA H, SUGAL J et al.:
Long-term continuous versus intermittent
cyclosporin: therapy for psoriasis. J Derma-
tol 2003; 30: 290-8.

CHAIDEMENOS GC, MOURELLOU O, AV-
GOUSTINAKI N, PAPAKONSTANTINOU M,
KARAKATSANIS G, KATSAMBAS A: Inter-
mittent vs. continuous I-year cyclosporin
use in chronic plaque psoriasis. J Eur Acad
Dermatol Venereol 2007; 21: 1203-8.
POWLES AV, HARDMAN CM, PORTER WM,
COOK T, HULME B, FRY L: Renal function
after 10 years’ treatment with cyclosporin
for psoriasis. Br J Dermatol 1998; 138: 443-
9.

MONTAUDIE H, SBIDIAN E, PAUL C et al.:
Methotrexate in psoriasis: a systematic re-
view of treatment modalities, incidence,
risk factors and monitoring of liver toxic-
ity. J Eur Acad Dermatol Venereol 2011; 25
(Suppl. 2): 12-8.

THACI D, BRAUTIGAM M, KAUFMANN R,
WEIDINGER G, PAUL C, CHRISTOPHERS
E: Body-weight-independent dosing of cy-
closporine micro-emulsion and three times
weekly maintenance regimen in severe pso-
riasis. A randomised study. Dermatology
2002; 205: 383-8.

66.

67.

68.

69.

70.

71.

72.

73.

75.

76.

71.

78.

79.

Continuous vs. intermittent therapy for psoriasis / M.K. Ramirez-Fort et al.

ABE M, SYUTO T, HASEGAWA M, SOGABE
Y, YOKOYAMA Y, ISHIKAWA O: Daily versus
intermittent application of high-concentra-
tion tacalcitol ointment in combination with
low-dose cyclosporin for psoriasis vulgaris.
J Dermatol 2006; 33: 108-11.

BAGOT M, GROSSMAN R, PAMPHILE R et
al.: Additive effects of calcipotriol and cy-
closporine A: from in vitro experiments to in
vivo applications in the treatment of severe
psoriasis. C R Acad Sci 111 1994; 317: 282-6.
GROSSMAN RM, THIVOLET J, CLAUDY A et
al.: A novel therapeutic approach to psoria-
sis with combination calcipotriol ointment
and very low-dose cyclosporine: results of a
multicenter placebo-controlled study. J Am
Acad Dermatol 1994; 31: 68-74.

KOKELJ F, TORSELLO P, PLOZZER C: Cal-
cipotriol improves the efficacy of cyclo-
sporine in the treatment of psoriasis vulgar-
is. J Eur Acad Dermatol Venereol 1998; 10:
143-6.

GROSSMAN RM, CHEVRET S, ABI-RACHED
J, BLANCHET F, DUBERTRET L: Long-term
safety of cyclosporine in the treatment of
psoriasis. Arch Dermatol 1996; 132: 623-9.
CORAZZA M, ZAMPINO MR, MONTANARI
A,ALTIERI E, VIRGILI A: Primary cutaneous
CD30+ large T-cell lymphoma in a patient
with psoriasis treated with cyclosporine.
Dermatology 2003; 206: 330-3.

FOZZA C, DORE F, BONFIGLI S, PODDA L,
LONGINOTTI M: Two cases of chronic lym-
phoproliferative disorders in psoriatic pa-
tients treated with cyclosporine: hairy cell
leukemia and Waldenstrom macroglobu-
linemia. Eur J Dermatol 2005; 15: 271-3.
LAIN EL, MARKUS RF: Early and explosive
development of nodular basal cell carcino-
ma and multiple keratoacanthomas in pso-
riasis patients treated with cyclosporine. J
Drugs Dermatol 2004; 3: 680-2.

. LELIEVRE JD, SACRE K, ADLE-BIASSETTE

H, MOLINIER-FRENKEL V, GAULARD P,
PAPO T: Epstein-Barr virus-associated lym-
phoproliferative disease after long-standing
cyclosporine therapy for psoriasis: a case of
spontaneous regression. J Am Acad Derma-
tol 2005; 52 (Suppl. 1): 24-7.

WATABE H, SOMA Y, OBARA W ef al.: Adult
T-cell lymphoma/leukaemia developing in a
patient with psoriasis treated with long-term
cyclosporine. Acta Derm Venereol 2006; 86:
184-5.

BEHNAM SM, BEHNAM SE,KOOJY: Review
of cyclosporine immunosuppressive safety
data in dermatology patients after two dec-
ades of use. J Drugs Dermatol 2005; 4: 189-
94.

PAUL CF, HO VC, MCGEOWN C et al.: Risk
of malignancies in psoriasis patients treated
with cyclosporine: a 5y cohort study. The J
Invest Dermatol 2003; 120: 211-6.
MARCIL I, STERN RS: Squamous-cell can-
cer of the skin in patients given PUVA and
ciclosporin: nested cohort crossover study.
Lancet 2001; 358: 1042-5.

NIJSTEN TE, STERN RS: Oral retinoid use
reduces cutaneous squamous cell carcinoma
risk in patients with psoriasis treated with
psoralen-UVA: a nested cohort study. J Am
Acad Dermatol 2003; 49: 644-50.

S-69

80.

81.

82.

83.

84.

86.

87.

88.

90.

91.

92.

93.

DOGRA S, JAIN A, KANWAR AJ: Efficacy
and safety of acitretin in three fixed doses
of 25, 35 and 50 mg in adult patients with
severe plaque type psoriasis: a randomized,
double blind, parallel group, dose ranging
study. J Eur Acad Dermatol Venereol 2012
Jul 23 [Epub ahead of print].

HAUSHALTER K, MURAD EJ, DABADE TS,
ROWELL R, PEARCE DJ, FELDMAN SR:
Efficacy of low-dose acitretin in the treat-
ment of psoriasis. J Dermatolog Treat 2012;
23:400-3.

OLSEN EA, WEED WW, MEYER CJ, COBO
LM: A double-blind, placebo-controlled trial
of acitretin for the treatment of psoriasis.
J Am Acad Dermatol 1989; 21: 681-6.
KATZ HI, WAALEN J, LEACH EE: Acitretin
in psoriasis: an overview of adverse effects.
J Am Acad Dermatol 1999; 41: S7-S12.
MOORE A, GORDON KB, KANG S et al.:
A randomized, open-label trial of continu-
ous versus interrupted etanercept therapy in
the treatment of psoriasis. J Am Acad Der-
matol 2007; 56: 598-603.

. ORTONNE J-P, GRIFFITHS CEM, DAUDEN E

et al.: Efficacy and safety of continuous ver-
sus paused etanercept treatment in patients
with moderate-to-severe psoriasis over 54
weeks: the CRYSTEL study. Expert Rev
Dermatol 2008; 3: 657-65.

GORDON KB, GOTTLIEB AB, LEONARDI
CL et al.: Clinical response in psoriasis pa-
tients discontinued from and then reinitiated
on etanercept therapy. J Dermatolog Treat
2006; 17: 9-17.

GELFAND JM, KIMBALL AB, MOSTOW
EN et al.. Patient-reported outcomes and
health-care resource utilization in patients
with psoriasis treated with etanercept: con-
tinuous versus interrupted treatment. Value
Health 2008; 11: 400-7.

ORTONNE JP, TAIEB A, ORMEROD AD et al.:
Patients with moderate-to-severe psoriasis
recapture clinical response during re-treat-
ment with etanercept. Br J Dermatol 2009;
161: 1190-5.

. BARRERA MV, HABICHEYN S, MENDIOLA

MYV, HERRERA CEBALLOS E: Etanercept in
the treatment and retreatment of psoriasis
in daily clinical practice. Eur J Dermatol
2008; 18: 683-7.

SIEGFRIED EC, EICHENFIELD LF, PALLER
AS, PARISER D, CREAMER K, KRICORIAN
G: Intermittent etanercept therapy in pediat-
ric patients with psoriasis. J Am Acad Der-
matol 2010; 63: 769-74.

ESPOSITO M, GIUNTA A, MAZZOTTA A et
al.: Efficacy and safety of subcutaneous
anti-tumor necrosis factor-alpha agents,
etanercept and adalimumab, in elderly pa-
tients affected by psoriasis and psoriatic
arthritis: an observational long-term study.
Dermatology 2012; 225: 312-9.

GORDON KB, LANGLEY RG,LEONARDI C et
al.: Clinical response to adalimumab treat-
ment in patients with moderate to severe
psoriasis: double-blind, randomized con-
trolled trial and open-label extension study.
J Am Acad Dermatol 2006; 55: 598-606.
PAPP K, CROWLEY J, ORTONNE JP et al.:
Adalimumab for moderate to severe chronic
plaque psoriasis: efficacy and safety of re-



Continuous vs. intermittent therapy for psoriasis / M.K. Ramirez-Fort et al.

94.

95.

96.

97.

98.

99.

100.

treatment and disease recurrence following
withdrawal from therapy. Br J Dermatol
2011; 164: 434-41.

MAHIL SK, ARKIR Z, RICHARDS G, LEWIS
CM, BARKER JN, SMITH CH: Predicting
treatment response in psoriasis using se-
rum levels of adalimumab and etanercept:
a single centre, cohort study. Br J Dermatol
2013; 169: 306-13.

LECLUSE LL, DRIESSEN RJ, SPULS PI et al.:
Extent and clinical consequences of anti-
body formation against adalimumab in pa-
tients with plaque psoriasis. Arch Dermatol
2010; 146: 127-32.

MATSUMOTO Y, MAEDA T, TSUBOI R, OKU-
BO Y: Anti-adalimumab and anti-infliximab
antibodies developed in psoriasis vulgaris
patients reduced the efficacy of biologics:
report of two cases. J Dermatol 2013; 40:
389-92.

LEE LY, SANDERSON JD, IRVING PM: Anti-
infliximab antibodies in inflammatory bow-
el disease: prevalence, infusion reactions,
immunosuppression and response, a meta-
analysis. Eur J Gastroenterol Hepatol 2012;
24:1078-85.

GOSPODAREVSKAYA E, PICOT J, COOPER
K, LOVEMAN E, TAKEDA A: Ustekinumab
for the treatment of moderate to severe
psoriasis. Health Technol Assess 2009; 13
(Suppl. 3): 61-6.

KIMBALL AB, GORDON KB, FAKHARZA-
DEH S et al.: Long-term efficacy of usteki-
numab in patients with moderate-to-severe
psoriasis: results from the PHOENIX 1 trial
through up to 3 years. Br J Dermatol 2012;
166: 861-72.

YEUNG H, WAN J, VAN VOORHEES AS et
al.: Patient-reported reasons for the discon-
tinuation of commonly used treatments for

10

102.

103.

104.

105.

106.

107.

108.

109.

moderate to severe psoriasis. J Am Acad
Dermatol 2013; 68: 64-72.

.KAMANGAR F, ISIP L, BHUTANI T et al.:

How psoriasis patients perceive, obtain, and
use biologic agents: Survey from an aca-
demic medical center. J Dermatolog Treat
2013;24: 13-24.

RAVAL K, LOFLAND JH, WATERS H, PIECH
CT: Disease and treatment burden of pso-
riasis: examining the impact of biologics.
J Drugs Dermatol 2011; 10: 189-96.
JEVTIC T, BUKUMIRIC Z, S MI: Effects of
treatment adherence on clinical and eco-
nomic outcomes in patients with psoriasis.
Med Glas (Zenica) 2013; 10: 106-12.
THORNELOE RJ, BUNDY C, GRIFFITHS CE,
ASHCROFT DM, CORDINGLEY L: Adher-
ence to medication in patients with psoria-
sis: a systematic literature review. Br J Der-
matol 2013; 168: 20-31.

GOKDEMIR G, ARI S, KOSLU A: Adherence
to treatment in patients with psoriasis vul-
garis: Turkish experience. J Eur Acad Der-
matol Venereol 2008; 22: 330-5.

RENZI C, PICARDI A, ABENI D et al.: Asso-
ciation of dissatisfaction with care and psy-
chiatric morbidity with poor treatment com-
pliance. Arch Dermatol 2002; 138: 337-42.
BUSTI AJ, HOOPER IS, AMAYA CJ, KAZI S:
Effects of perioperative antiinflammatory
and immunomodulating therapy on surgical
wound healing. Pharmacotherapy 2005; 25:
1566-91.

LEE RH, EFRON DT, TANTRY U et al.: Inhibi-
tion of tumor necrosis factor-alpha attenu-
ates wound breaking strength in rats. Wound
Repair Regen 2000; 8: 547-53.

MOONEY DP, O'REILLY M, GAMELLI RL:
Tumor necrosis factor and wound healing.
Ann Surg 1990; 211: 124-9.

S-70

110.

111.

112.

113.

114.

115.

116.

117.

118.

BARRIENTOS S, STOJADINOVIC O, GOLIN-
KO MS, BREM H, TOMIC-CANIC M: Growth
factors and cytokines in wound healing.
Wound Repair Regen 2008; 16: 585-601.
COWIN AJ, HATZIRODOS N, RIGDEN 1],
FITRIDGE R, BELFORD DA: Etanercept de-
creases tumor necrosis factor-alpha activity
in chronic wound fluid. Wound Repair Re-
gen 20006; 14: 421-6.

RAPALA K, LAATO M, NIINIKOSKI J et al.:
Tumor necrosis factor alpha inhibits wound
healing in the rat. Eur Surg Res 1991; 23:
261-8.

RAPALA KT, VAHA-KREULA MO, HEINO 1J7J,
VUORIO EI, LAATO MK: Tumor necrosis
factor-alpha inhibits collagen synthesis in
human and rat granulation tissue fibroblasts.
Experientia 1996; 52: 70-4.

SALOMON GD, KASID A, CROMACK DT et
al.: The local effects of cachectin/tumor ne-
crosis factor on wound healing. Ann Surg
1991; 214: 175-80.

HESSION MT, GOTTLIEB AB: Perioperative
management of tumor necrosis factor an-
tagonists in patients with psoriasis and other
inflammatory disorders. J Dermatolog Treat
2011; 22: 90-101.

HELLER MM, WU JJ, MURASE JE: Fatal case
of disseminated BCG infection after vacci-
nation of an infant with in utero exposure to
infliximab. J Am Acad Dermatol 2011; 65:
870.

OSTENSEN M, FORGER F: How safe are an-
ti-rheumatic drugs during pregnancy? Curr
Opin Pharmacol 2013; 13: 470-5.
CHAMBERS CD, JOHNSON DL: Emerging
data on the use of anti-tumor necrosis fac-
tor-alpha medications in pregnancy. Birth
Defects Res A Clin Mol Teratol 2012; 94:
607-11.



