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Minocycline Joins List of Lupus-Inducing Drugs

BY NANCY WALSH

New York Bureau

NEwW York — The contemporary use
of minocycline for acne and hydralazine
for heart failure is expanding the spec-
trum of drug-induced lupus, and physi-
cians need to be aware of this, as well as
other types of drug-induced lupus.
Minocycline-induced lupus was first re-
ported in the early 1990s, and more than
250 cases have now been reported to the

World Health Organization. There isa 5:1
female-to-male predominance, and the
clinical features include fever, morning
stiffness, myalgias, polyarthralgias, and
symmetric arthritis.

It is also characterized by large vessel
vasculitis, and in more than 60% of pa-
tients, antineutrophil cytoplasmic anti-
bodies are present and antihistone anti-
bodies are not. This is in contrast to
“classic” drug-induced lupus, in which an-
tihistone antibodies are prominent.

Other autoantibodies also can be seen in
minocycline-induced lupus, including an-
tinuclear antibody (ANA) and anti—double-
stranded DNA, according to Dr. Andrew
G. Franks Jr.

“The likelihood of developing a lupus-
like syndrome is elevated 8.5-fold with
minocycline, so many clinicians are now
moving away from using minocycline for
acne and rosacea and switching to doxy-
cycline, which really doesn’t have this ef-
fect. I haven’t used minocycline for 5

PROFESSIONAL BRIEF SUMMARY - See package insert for full prescribing information

CUTIVATE® LOTION, 0.05%
(fluticasone propionate lotion) Rx Only

FOR TOPICAL USE ONLY.
NOT FOR OPHTHALMIC, ORAL, OR INTRAVAGINAL USE.
INDICATIONS AND USAGE: CUTIVATE® (fluticasone propionate) Lotion is indicated for the relief of the inflammatory and pruritic
manifestations of atopic dermatitis in patients 1 year of age or older. The safety and efficacy of drug use for longer than 4 weeks
in this population have not been established. The safety and efficacy of CUTIVATE® Lotion in pediatric patients below 1 year of age
have not been established.
CLINICAL PHARMACOLOGY: Like other topical corticosteroids,
and vasoconstrictive properties.
Although fluticasone propionate has a weak affinity for the progesterone receptor and virtually no affinity for the mineralocorti-
coid, estrogen or androgen receptors, the clinical relevance as related to safety is unknown. Fluticasone propionate is lipophilic
and has strong affinity for the glucocorticoid receptor. The therapeutic potency of glucocorticoids is related to the half-life of the
g\ucocomcmd receptor complex. The half-fife of the fluticasone propionate-glucocorticoid receptor complexis approximately 10 hours.
ion: The extent of ion of topical corti is ined by many factors,
mcludmg the vehicle and the integrity of the epidermal barrier. Occlusive dressing enhances penetration. Topical corticosteroids can
be absorbed from normal intact skin. Inflammation and/or other disease processes in the skin increase percutaneous absorption.
Special Population (Pediatric): Plasma fluticasone levels were measured in patients 2 years - 6 years of age in an HPA axis suppres-
sion study. A total of 13 (62%) of 21 patients tested had measurable fluticasone at the end of 3 - 4 weeks of treatment. The mean +
SD fluticasone plasma values for patients aged under 3 years was 47.7 + 31.7 pg/mL and 175.5 + 243.6 pg/mL. Three patients had
fluticasone levels over 300 pg/mL, with one of these having a level of 819.81 pg/mL. No data was obtained for patients < 2 years of age.
CLINICAL STUDIES: CUTIVATE® Lotion applied once daily was superior to vehicle in the treatment of atopic dermatitis in
two studies. The two studies enrolled 438 patients with atopic dermatitis aged 3 months and older, of which 169 patients
were selected as having clinically significant* signs of erythema, infiltration/papulation and erosion/oozing/crusting at base-
line. Table 1 presents the percentage of patients who completely cleared of erythema, infiltration/papulation and
erosion/oozing/crusting at Week 4 out of those patients with clinically significant baseline signs.

propionate has anti y, antipruritic,

Table 1: Complete (:Iearance Ral
CUT!

Study 1 9/45 (20%)
Study 2 7/44 (16%)

0/37 (0%)
1/43 (2%)

*Clinically significant was defined as having moderate or severe involvement for at least two of the three signs (erythema,
infiltrati ion, or erosio usting) in at least 2 body regions. Patients who had moderate to severe disease in
asingle body region were excluded from the analysis.

CONTRAINDICATIONS: CUTIVATE® Lotion is contraindicated in those patients with a history of hypersensitivity to any of the
components of the preparation.

PRECAUTIONS:
General: Systemic absorption of topical corticosteroids can produce reversible hypothalamic-pituitary-adrenal (HPA) axis suppression
with the potential for glucocorticosteroid i i after wi from treatment. Mani of Cushing’s syndrome,

hyperglycemia, and glucosuria can also be produced in some patients by systemic absorption of topical corticosteroids while on treatment.
Patients applying a potent topical steroid to a large surface area or to areas under occlusion should be evaluated periodically for
evidence of HPA axis suppression. This may be done by using cosyntropin (ACTH1sp4) stimulation testing.

Forty-two pediatric patients (4 months to < 6 years of age) with moderate to severe atopic eczema who were treated with CUTIVATE®
Lotion for at least 3-4 weeks were assessed for HPA axis suppression and 40 of these subjects applied at least 90% of appli-

There are no adequate and well-controlled studies in pregnant women. During clinical trials of CUTIVATE® Lotion, women of childbear-
ing potential were required to use contraception to avoid pregnancy. Therefore, CUTIVATE® Lotion should be used during pregnancy only
if the potential benefit justifies the potential risk to the fetus.

Nursing Mothers: Systemically administered corticosteroids appear in human milk and could suppress growth, interfere with
endogenous corticosteroid production, or cause other untoward effects. It is not known whether topical administration of corti-
costeroids could result in sufficient systemic absorption to produce detectable quantities in human milk. Because many drugs
are excreted in human milk, caution should be exercised when CUTIVATE® Lotion is administered to a nursing woman.
Pediatric Use: CUTIVATE® Lotion may be used in pediatric patients as young as 1 year of age. The safety and efficacy of CUTIVATE®
Lotion in pediatric patients below 1 year of age have not been established.

Forty-two pediatric patients (4 months to < 6 years of age) with moderate to severe atopic eczema who were treated with CUTIVATE®
Lotion for at least 3-4 weeks were assessed for HPA axis suppression and 40 of these subjects applied at least 90% of applications.
None of the 40 evaluable patients suppressed, where the sole criterion for HPA axis suppression is a plasma cortisol level of less
than or equal to 18 micrograms per deciliter after cosyntropin stimulation. Although HPA axis suppression was observed in 0 of
40 pediatric patients (upper 95% confidence bound is 7.2%), the occurrence of HPA axis suppression in any patient and especially
with longer use cannot be ruled out.

In other studies with fluticasone propionate topical formulations, adrenal suppression has been observed. CUTIVATE® (fluticasone
propionate) Cream, 0.05% caused HPA axis suppression in 2 of 43 pediatric patients, ages 2 and 5 years old, who were treated
for 4 weeks covering at least 35% of the body surface area. Follow-up testing 12 days after treatment discontinuation, available for
1 of the 2 patients, demonstrated a normally responsive HPA axis.

HPA axis suppression, Cushing’s syndrome, linear gromh reTardatlon delayed weight gain, and intracranial hypertension have been reported
in pediatric patients receiving topical corti X ions of adrenal suppression in pediatric patients include low plasma cor-
tisol levels to an absence of response to ACTH sti i of i ial hypertension include bulging fontanelles,
headaches, and bilateral papilledema.

In addition, local adverse events including cutaneous atrophy, striae, telangiectasia, and pigmentation change have been reported
with topical use of corticosteroids in pediatric patients.

Geriatric Use: A limited number of patients above 65 years of age have been treated with CUTIVATE® Lotion in US and non-US
clinical trials. Specifically only 8 patients above 65 years of age were treated with CUTIVATE® Lotion in controlled clinical trials.
The number of patients is too small to permit separate analyses of efficacy and safety.

ADVERSE REACTIONS: In 2 multicenter vehicle-controlled clinical trials of once-daily application of CUTIVATE Lotion by 196 adult and
242 pediatric patients, the total incidence of adverse reactions considered drug related by investigators was approximately 4%. Events
were local cutaneous events, usually mild and self-limiting, and consisted primarily of burning/stinging (2%). All other drug-related
events occurred with an incidence of less than 1% and inclusively were contact dermatitis, exacerbation of atopic dermatitis, folliculi-
tis of legs, pruritus, pustules on arm, rash, and skin infection (0 vs. 1%).

Per Table 2, the actual number/(per cent) of drug-related events for the CUTIVATE Lotion group (N=221) versus the vehicle group
(N=217), respectively, were burning/stinging 4/(2%) vs. 3/(1%); contact dermatitis 0/(0) vs. 1(<1%); exacerbation of atopic der-
matitis 0/(0) vs. 1/(<1%); folliculitis of legs 2/(<1%) vs. 0/(0); pruritus 1/(<1%) vs. 1/(<1%); pustules on arm 1/(<1%) vs. 0/(0);
rash 1/(<1%) vs. 2/(<1%); and skin infection 0/(0) vs. 3/(1%).

The incidence of drug-related events on drug compared to vehicle (4% and 5%, respectively) was similar. Events as per Table 3
were local, cutaneous, and inclusively were dry skin, 3 events (7%); stinging at application sites, 2 events (5%); and excoriation,
1 event (2%).

In an open-label study of 44 pediatric patients applying CUTIVATE® Lotion to at least 35% of body surface area twice daily for 3 or 4
weeks, the overall incidence of drug-related adverse events was 14%. Events as per Table 3 were local, cutaneous, and inclusively
were dry skin (7%), stinging at application site (5%), and excoriation, 1 event (2%).

Table 4: Adverse Events Occurring in > 1% of Patients from Either Arm from
Controlled Clinical Trials (n=438)

cations. None of the 40 evaluable p_at\ems suppressed‘,‘where the sole critgrioq for HPA axis suppression i_s aplasma _cumsnl Body System CUTIVATE® Lotion Vehicle Lotion

level of less than or equal to 18 micrograms per deciliter after cosyntropin stimulation. Although HPA axis suppression was N =221 =217

observed in 0 of 40 pediatric patients (upper 95% confidence bound is 7.2%), the occurrence of HPA axis suppression in

any patient and especially with longer use cannot be ruled out. In other studies with fluti i topical formulati Any Adverse Event 77 (35%) 82 (38%)

adrenal suppression has been observed. Skin

If HPA axis suppression is noted, an attempt should be made to withdraw the drug, to reduce the frequency of appllcanon or to substitute Burning and Stinging 4(2%) 3(1%)

aless potent steroid. Recovery of HPA axis function is generally prompt upon di jon of topical corti signs Pruntus 3 (1%) 5 (2%)

and symptoms of g\ucocnmcostermd insufficiency may occur requiring systemic corti ids. For i on sys- 2 (<1%) 3(1%)

temic see ion for those products. Skin Infection 0 3 (1%)

Pediatric patients may be more susceptible to systemic toxicity from equivalent doses due to their larger skin surface to body mass ratios (see Ear Nose, Throat

PRECAUTIONS: Pediatric Use). Gommean Cold 9 (4%) 5 (2%)

Fluticasone propionate Lotion, 0.05% may cause local cutaneous adverse reactions (see ADVERSE REACTIONS). Ear Infection 3 (1%) 3(1%)

Fluticasone propionate lotion contains the excipient imidurea which releases traces of formaldehyde as a breakdown product. Nasal Sinus Infection 2 (<1%) 4 (2%)

Formaldehyde may cause allergic sensitization or irritation upon contact with the skin. Rhinitis 1(<1%) 3(1%)

If irritation develops, CUTIVATE® Lotion should be discontinued and appropriate therapy instituted. Allergic contact dermati- U‘iggﬁgﬁp'mory Tract 6 (3%) 7 (3%)

tis with corticosteroids is usually diagnosed by observing failure to heal rather than noting a clinical exacerbation as with

most topical products not containing corticosteroids. Such an observation should be corroborated with appropriate diagnostic Gastrointestinal

patch testing. Normal Tooth Eruption 2 (<1%) 3(1%)

If concomitant skin infections are present or develop, an appropriate antifungal or antibacterial agent should be used. If a Diarrhea 3 (1%) 0

favorable response does not occur promptly, use of CUTIVATE® Lotion should be discontinued until the infection has been ade- Vomiting 3 (1%) 2 (<1%)

quately controlled. Lower Respiratory

CUTIVATE® Lotion should not be used in the presence of preexisting skin atrophy and should not be used where infection Cough 7 (3%) 6 (3%)

is present at the treatment site. CUTIVATE® Lotion should not be used in the treatment of rosacea and perioral dermatitis. Influenza 5(2%) 0

Lahmalury Tests: The cosyntropin (ACTH1.p4) stimulation test may be helpful in evaluating patients for HPA axis suppression. Wheeze 0 3(1%)
and i of Fertility: No studies were tod ine the phot genic Neurology

potential of CUTIVATE® Lotion. Headache 4(2%) 5 (2%)

Inan oral (gavage) mouse carcinogenicity study, doses of 0.1, 0.3 and 1 mg/kg/day fluti ionate were admini to mice

for 18 months. Fluticasone propionate demonstrated no tumorigenic potential at oral doses up to 1 mg/kg/day (less than the MRHD Non-Site Specific

in adults based on body surface area comparisons) in this study. Fever 8 (4%) 8 (4%)

In a dermal mouse icity study, 0.05% fluti propionate ointment (40 pl) was topically administered for 1, Seasonal Allergy 2 (<1%) 3 (1%)

3 or 7 days/week for 80 weeks. Fluticasone propionate demonstrated no tumorigenic potential at dermal doses up to 6.7
ug/kg/day (less than the MRHD in adults based on body surface area comparisons) in this study.
Fluticasone propionate revealed no evidence of mutagenic or clastogenic potential based on the results of five in vitro geno-

toxicity tests (Ames assay, £. coli test, S. gen test, Chinese hamster ovary cell chromosome
aberration assay and human lymphocyte chromosome aberration assay) and one in vivo genotoxicity test (mouse micronu-
cleus assay).

No evidence of impairment of fertility or effect on mating performance was observed in a fertility and general reproductive
performance study conducted in male and female rats at subcutaneous doses up to 50 pg/kg/day (less than the MRHD in
adults based on body surface area comparisons).
Pregnancy: Teratogenic Effects: Pregnancy Category C. Corticosteroids have been shown to be teratogenic in laboratory ani-
mals when administered systemically at relatively low dosage levels. Some corticosteroids have been shown to be terato-
genic after dermal application in laboratory animals.
Systemic embryofetal d studies were in mice, rats and rabbits. Subcutaneous doses of 15, 45 and
150 pg/kg/day of fluticasone propionate were administered to pregnant female mice from gestation days 6 — 15. A terato-
genic effect characteristic of corticosteroids (cleft palate) was noted after administration of 45 and 150 pg/kg/day (less than
the MRHD in adults based on body surface area comparisons) in this study. No treatment related effects on embryofetal
toxicity or teratogenicity were noted at 15 pg/kg/day (less than the MRHD in adults based on body surface area compar-
isons).
Subcutaneous doses of 10, 30 and 100 pg/kg/day of fluti p were to pregnant female rats in two
embryofetal development studies (one study administered ﬂutlcasone propionate from gestation days 6 — 15 and the other
study from gestation days 7 — 17). In the presence of maternal toxicity, fetal effects noted at 100 pg/kg/day (less than the
MRHD in adults based on body surface area comparisons) included decreased fetal weights, omphalocele, cleft palate, and
retarded skeletal ossification. No treatment related effects on embryofetal toxicity or teratogenicity were noted at 10
ug/kg/day (less than the MRHD in adults based on body surface area comparisons).
Subcutaneous doses of 0.08, 0.57 and 4 pg/kg/day of fluticasone propionate were administered to pregnant female rabbits
from gestation days 6 - 18. Fetal effects noted at 4 pg/kg/day (less than the MRHD in adults based on body surface area
comparisons) included decreased fetal weights, cleft palate and retarded skeletal ossification. No treatment related effects
on embryofetal toxicity or teratogenicity were noted at 0.57 pg/kg/day (less than the MRHD in adults based on body sur-
face area comparisons).
Oral doses of 3, 30 and 300 pg/kg/day fluti pi were to pregnant female rabbits from gestation
days 8 - 20. No fetal or teratogenic effects were noted at oral doses up to 300 pg/kg/day (less than the MRHD in adults based
on body surface area comparlsons) in th\s study However, no fluticasone propionate was detected in the plasma in this study,
with the low ility following oral ini (see CLINICAL PHARMACOLOGY).
Fluticasone propionate crossed the placenta following administration of a subcutaneous or an oral dose of 100 pg/kg tritiated fluti-
casone propionate to pregnant rats.

During the clinical trials, eczema herpeticum occurred in a 33-year-old male patient treated with CUTIVATE® Lotion. Additionally,
a 4-month-old patient treated with CUTIVATE® Lotion in the open-label trial had marked elevations of the hepatic enzymes AST
and ALT. Reported systemlc post marketing systemic adverse evems with CUTIVATE® Cream and CUTIVATE® Ointment have
included: is carinii ia/thr penia; hyperglycemia/glycosuria;
Cushing ized body red vision; and acute urticarial reaction (edema, umcana pruritus, and throat
swelling). A causal role of CUTIVATE® in most cases could not be determined because of the concomitant use of topical corticos-
teroids, confounding medical conditions, and insufficient clinical information.

The following local adverse reactions have been reported infrequently with topical corticosteroids, and they may occur more fre-
quently with the use of occlusive dressings and higher potency corticosteroids. These reactions are listed in an approximately
decreasing order of occurrence: irritation, folliculitis, acneiform eruptions, hypopigmentation, perioral dermatitis, allergic contact
dermatitis, secondary infection, skin atrophy, striae, hypertrichosis, and miliaria. Also, there are reports of the development of
pustular psoriasis from chronic plaque psoriasis following reduction or discontinuation of potent topical corticosteroid products.
OVERDOSAGE: Topically applied CUTIVATE® Lotion can be absorbed in sufficient amounts to produce systemic effects (see PRECAUTIONS).
DOSAGE AND ADMINISTRATION: CUTIVATE® Lotion may be used in adult and pediatric patients 1 year of age or older. The safety and
efficacy of CUTIVATE® Lotion in pediatric patients below 1 year of age have not been established (see PRECAUTIONS: Pediatric Use).
Atopic Dermatitis: Apply a thin film of CUTIVATE® Lotion to the affected skin areas once daily. Rub in gently.

As with other corticosteroids, therapy should be discontinued when control is achieved. If no improvement is seen within 2 weeks,
reassessment of diagnosis may be necessary. The safety and efficacy of drug use for longer than 4 weeks have not been established.
CUTIVATE® Lotion should not be used with occlusive dressings or applied in the diaper area unless directed by a physician.
HOW SUPPLIED: CUTIVATE® Lotion is supplied in:

120mL bottle (NDC 0462-0434-04)

Store between 15° and 30°C (59° and 86°F). Do not refrigerate.
Keep the container tightly closed.
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years,” said Dr. Franks of the department
of dermatology at New York University
Medical Center, New York.

Hydralazine, which had fallen out of fa-
vor as an antihypertensive, has regained
popularity as part of combination therapy
for heart failure in African Americans fol-
lowing the benefits seen in the African-
American Heart Failure Trial (N. Engl. J.
Med. 2004;351:2049-57).

Younger physicians in particular might
not be familiar with hydralazine’s link to
drug-induced lupus, Dr. Franks said.

Hydralazine is one of the five causes of
classic drug-induced lupus, along with
procainamide, isoniazid, quinidine, and
phenytoin, but more than 100 drugs have
been implicated, he said.

Classic drug-induced lupus is character-
ized by flulike symptoms and significant

The likelihood of
developing a
lupus-like
syndrome is
elevated 8.5-fold
with minocycline.

DR. FRANKS

musculoskeletal involvement, with most
patients being ANA and antihistone anti-
body positive. “In my opinion, patients
starting hydralazine—or any drug in the
big five, for that matter—should have a
baseline test for ANA, although that is
somewhat controversial,” Dr. Franks said.

The third main type of drug-induced lu-
pus is subacute cutaneous lupus erythe-
matosus (SCLE), which also is associated
with an ever-widening variety of agents,
including the thiazide diuretics, antifun-
gals, calcium channel blockers, and ACE
inhibitors. There also have been reports in-
volving statins, leflunomide, and tumor
necrosis factor inhibitors.

Clinically, SCLE can be very difficult to
sort out, according to Dr. Franks, with
targetoid lesions mixed with papulosqua-
mous or annular lesions. The presentation
can also resemble erythema multiforme or
toxic epidermal necrolysis, with disadhe-
sion of the epidermal layer and sloughing
of the skin, he said.

An audience member asked what hap-
pens when the offending drug is with-
drawn. Dr. Franks explained that the situ-
ation is different than an allergic reaction.
“It can sometimes take months for this to
remit, and some patients require addition-
al therapy, but 95% of patients ultimately
do remit,” he said at a theumatology meet-
ing sponsored by New York University.

No single unifying mechanism has been
identified that can explain the variety of
drugs associated with drug-induced lupus
or the varied clinical and laboratory mani-
festations. Hypotheses include the possi-
bility that the drugs can act as haptens or
antigens that drive an immune response, or
as immune system modulators that permit
the development of self-directed responses
(Semin. Arthritis Rheum. 2007 Dec. 31
[doi:10.1016/j.semarthrit.2007.10.001]).

Dr. Franks reported having no financial
relationships to disclose. L]
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