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Serum Markers Predict Severe Preeclampsia
Major Finding: The combination of 25hydroxyvitamin D level and sFlt-1:PlGF
ratio early in the second trimester had an
area under the ROC curve of 0.834 for
predicting severe preeclampsia.
Data Source: A nested, case-control study
of 164 pregnant women, one-fourth of
whom had developed severe preeclampsia.
Disclosures: Dr. Woodham did not report
any relevant financial disclosures.
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SAN FRANCISCO – Levels of
serum markers measured early in
the second trimester of pregnancy
may help identify women who are
likely to develop severe preeclampsia, the results of a nested

[zi-clar-a]

case-control study indicated.
In the study, there was no association between the level of vitamin D
and levels of two angiogenic factors
that have been previously implicated
in the development of preeclampsia,
soluble FMS-like tyrosine kinase 1
(sFlt-1) and placental growth factor
(PlGF). But both the level of vitamin
D and the ratio of sFlt-1 to PlGF
predicted the development of severe

The frequency and severity of local skin reactions were similar in both genders, with the following
exceptions: a) flaking/scaling occurred in 40% of men and in 26% of women and b) scabbing/crusting
occurred in 34% of men and in 18% of women.
In the clinical trials, 32% (126/400) of subjects who used ZYCLARA Cream and 2% (4/202) of subjects
who used vehicle cream discontinued treatment temporarily (required rest periods) due to adverse local
skin reactions, and 1% (3/400) of subjects who used ZYCLARA Cream discontinued treatment
permanently due to local skin/application site reactions.

INDICATIONS AND USAGE

Other adverse reactions reported in subjects treated with ZYCLARA Cream include: rash, back pain,
application site rash, application site cellulitis, application site excoriation, application site bleeding,
scrotal pain, scrotal erythema, scrotal ulcer, scrotal edema, sinusitis, nausea, pyrexia, and
influenza-like symptoms.

External Genital Warts

Postmarketing Experience

ZYCLARA Cream is indicated for the treatment of external genital and perianal warts (EGW)/condyloma
acuminata in patients 12 years or older.

The following adverse reactions have been identified during post-approval use of imiquimod. Because
these reactions are reported voluntarily from a population of uncertain size, it is not always possible to
reliably estimate their frequency or establish a causal relationship to drug exposure.

BRIEF SUMMARY OF PRESCRIBING INFORMATION
SEE PACKAGE INSERT FOR FULL PRESCRIBING INFORMATION

Limitations of Use
Treatment with ZYCLARA has not been studied for prevention or transmission of HPV.
Unevaluated Populations
The safety and efficacy of ZYCLARA Cream have not been established in the treatment of:
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Application Site Disorders: tingling at the application site.
Body as a Whole: angioedema.
Cardiovascular: capillary leak syndrome, cardiac failure, cardiomyopathy, pulmonary edema, arrhythmias
(tachycardia, supraventricular tachycardia, atrial fibrillation, palpitations), chest pain, ischemia, myocardial
infarction, syncope.
Endocrine: thyroiditis.
Gastro-Intestinal System Disorders: abdominal pain.

CONTRAINDICATIONS None.

Hematological: decreases in red cell, white cell and platelet counts (including idiopathic
thrombocytopenic purpura), lymphoma.

WARNINGS AND PRECAUTIONS

Hepatic: abnormal liver function.

Local Skin Reactions

Infections and Infestations: herpes simplex.
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ZYCLARA Cream and may require an interruption of dosing. ZYCLARA Cream has the potential to
exacerbate inflammatory,87-2=287<8/=1.<42727,5>-270,1;872,0;*/=?.;<><18<=-2<.*<.

Musculo-Skeletal System Disorders: arthralgia.
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surgical treatment.
Systemic Reactions

Neuropsychiatric: agitation, cerebrovascular accident, convulsions (including febrile convulsions),
depression, insomnia, multiple sclerosis aggravation, paresis, suicide.
Respiratory: dyspnea.
Urinary System Disorders: proteinuria, urinary retention, dysuria.
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of the patient should be considered.

Skin and Appendages: exfoliative dermatitis, erythema multiforme, hyperpigmentation, hypertrophic
scar, hypopigmentation.
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USE IN SPECIFIC POPULATIONS

Ultraviolet Light Exposure Risks

There are no adequate and well-controlled studies in pregnant women. ZYCLARA Cream should be used
during pregnancy only if the potential benefit justifies the potential risk to the fetus.

Exposure to sunlight (including sunlamps) should be avoided or minimized during use of ZYCLARA Cream.
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sunburn should be advised not to use ZYCLARA Cream until fully recovered. Patients who may have
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sunlight should exercise caution when using ZYCLARA Cream.
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The enhancement of ultraviolet carcinogenicity is not necessarily dependent on phototoxic mechanisms.
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Increased Risk of Adverse Reactions with Concomitant Imiquimod Use
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The safety of concomitant use of ZYCLARA Cream and any other imiquimod products has not been
established and should be avoided since they contain the same active ingredient (imiquimod) and may increase
t1.;2<4/8;*7-<.?.;2=B8/<B<=.62,;.*,=287<
Immune Cell Activation in Autoimmune Disease
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imiquimod activates immune cells.
ADVERSE REACTIONS
Because clinical trials are conducted under widely varB270,87-2=287<*-?.;<.;.*,=287;*=.<8+<.;ved in
the clinical trials of a drug cannot be directly compared to rates in the clinical trials of another drug and
may not reflect the rates observed in practice.
Clinical Trials Experience: External Genital Warts
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Selected adverse reactions are listed in Table 1.
Table 1: Selected Adverse Reactions Occurring in ≥2% of ZYCLARA Treated Subjects and at a Greater
Frequency than with Vehicle in the Combined Trials (EGW)
ZYCLARA Cream 3.75%
Vehicle Cream
Preferred Term
(N=400)
(N=202)
Application site pain
28 (7%)
1 (<1%)
Application site irritation

2 (1%)
Application site pruritus
11 (3%)
2 (1%)
Vaginitis bacterial*
 
2 (2%)
Headache
 
1 (<1%)
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if they required any medical intervention, or they resulted in patient discontinuation from the study. The
incidence and severity of selected local skin reactions are shown in Table 2.
Table 2: Selected Local Skin Reactions in the Treatment Area Assessed by the Investigator (EGW)
All grades*, (%)
ZYCLARA Cream 3.75%
Vehicle Cream
Severe, (%)
(N=400)
(N=202)
Erythema*
70%
27%
Severe erythema
9%
<1%
Edema*
41%
8%
Severe edema
2%
0%
Erosion/ulceration*
36%
4%
Severe erosion/ulceration
11%
<1%
Exudate*
34%
2%
Severe exudate
2%
0%
*Mild, Moderate, or Severe

Vascular: Henoch-Schonlein purpura syndrome.
Pregnancy Pregnancy Category C:

The animal multiples of human exposure calculations were based on daily dose comparisons for the
reproductive toxicology studies described in this label. The animal multiples of human exposure were
based on weekly dose comparisons for the carcinogenicity studies described in this label. For the animal
multiple of human exposure ratios presented in this label, the Maximum Recommended Human Dose
(MRHD) was set at 2 packets (500 mg cream) per treatment of actinic keratosis with ZYCLARA Cream
(imiquimod 3.75%, 18.75 mg imiquimod) for BSA comparison. The maximum human AUC value
obtained in the treatment of external genital and perianal warts was higher than that obtained in the
treatment of actinic keratosis and was used in the calculation of animal multiples of MRHD that were
based on AUC comparison.
Systemic embryofetal development studies were conducted in rats and rabbits. Oral doses of 1, 5 and
20 mg/kg/day imiquimod were administered during the period of organogenesis (gestational days
6 – 15) to pregnant female rats. In the presence of maternal toxicity, fetal effects noted at 20 mg/kg/day
(163X MRHD based on AUC comparisons) included increased resorptions, decreased fetal body weights,
delays in skeletal ossification, bent limb bones, and two fetuses in one litter (2 of 1567 fetuses)
demonstrated exencephaly, protruding tongues and low-set ears. No treatment related effects on
embryofetal toxicity or teratogenicity were noted at 5 mg/kg/day (28X MRHD based on AUC comparisons).
Intravenous doses of 0.5, 1 and 2 mg/kg/day imiquimod were administered during the period of
organogenesis (gestational days 6 – 18) to pregnant female rabbits. No treatment related effects on
embryofetal toxicity or teratogenicity were noted at 2 mg/kg/day (2.1X MRHD based on BSA comparisons),
the highest dose evaluated in this study, or 1 mg/kg/day (115X MRHD based on AUC comparisons).
A combined fertility and peri- and post-natal development study was conducted in rats. Oral doses of
1, 1.5, 3 and 6 mg/kg/day imiquimod were administered to male rats from 70 days prior to mating
through the mating period and to female rats from 14 days prior to mating through parturition and
lactation. No effects on growth, fertility, reproduction or post-natal development were noted at doses
up to 6 mg/kg/day (25X MRHD based on AUC comparisons), the highest dose evaluated in this study.
In the absence of maternal toxicity, bent limb bones were noted in the F1 fetuses at a dose of
6 mg/kg/day (25X MRHD based on AUC comparisons). This fetal effect was also noted in the oral
rat embryofetal development study conducted with imiquimod. No treatment related effects on
teratogenicity were noted at 3 mg/kg/day (12X MRHD based on AUC comparisons).
Nursing Mothers
It is not known whether imiquimod is excreted in human milk following use of ZYCLARA Cream.
Because many drugs are excreted in human milk, caution should be exercised when ZYCLARA Cream
is administered to nursing women.
Pediatric Use
Safety and efficacy in patients with external genital/perianal warts below the age of 12 years have not
been established.
Geriatric Use
Clinical studies of ZYCLARA Cream for EGW did not include sufficient numbers of subjects aged 65 and
over to determine whether they respond differently from younger subjects. Of the 400 subjects treated
with ZYCLARA Cream in the EGW clinical studies, 5 subjects (1%) were 65 years or older.
OVERDOSAGE
Topical overdosing of ZYCLARA Cream could result in an increased incidence of severe local skin
reactions and may increase the risk for systemic reactions.
Hypotension was reported in a clinical trial following multiple oral imiquimod doses of >200 mg
(equivalent to ingestion of the imiquimod content of more than 21 packets of ZYCLARA). The
hypotension resolved following oral or intravenous fluid administration.
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preeclampsia after other risk factors were
taken into account. And in ROC (receiver operating characteristic) curve analysis,
the combination outperformed either
measure individually.
“These results suggest that 25-hydroxyvitamin D and angiogenic factors
play independent roles in the pathogenesis of preeclampsia,” said Dr. Padmashree
Chaudhury Woodham. “Our findings suggest that the combination of 25-hydroxyvitamin D level and sFlt-1:PlGF ratio is a
better predictor of preeclampsia in
midgestation than either marker alone.”
A low 25-hydroxyvitamin D level has
previously been shown to be a risk factor
for severe preeclampsia, according to Dr.
Woodham, who is a fellow in ob.gyn. at
the University of North Carolina at
Chapel Hill. But its association with
angiogenic factors is unclear.
The investigators drew their study patients from a large cohort of pregnant
women who gave blood for routine prenatal screening early in the second
trimester (gestational age, 15-20 weeks).
They restricted analyses to women with a
singleton pregnancy who did not have
chronic medical illnesses and whose fetuses did not have congenital abnormalities.
Each woman who developed severe
preeclampsia (n = 41) was matched by
race/ethnicity with three control women
who had uncomplicated births at term (n
= 123). Banked frozen serum samples
were assayed to determine levels of vitamin D (total 25-hydroxyvitamin D) and
the angiogenic markers sFlt-1, PlGF, and
vascular endothelial growth factor
(VEGF).
The severe preeclampsia and control
groups were similar in terms of age, parity, and body mass index, Dr. Woodham
reported. Overall, 39% were black, 29%
were white, 27% were Hispanic, and 5%
were Asian. The season and the median
gestational age at the time blood was
drawn were also similar. But the median
gestational age at delivery was younger in
the preeclampsia group (32.6 vs. 39.6
weeks; P less than .001).
Relative to their control counterparts,
the women who developed preeclampsia
had lower levels of vitamin D (P less than
.001), VEGF (P less than .001), and PlGF
(P = .03), and a higher ratio of sFlt-1 to
PlGF (P = .02). Levels of vitamin D were
not correlated with levels of any of the
angiogenic factors or with the sFlt-1:PlGF
ratio, contrary to the findings of in vitro
and animal studies. However, in a multivariate model, each 1-nmol/L increase in
total vitamin D level was associated with
a 5% reduction in the odds of preeclampsia, whereas each 1-unit increase in the
sFlt-1:PlGF ratio was associated with an
11% increase in the odds.
ROC curve analysis showed that for
predicting preeclampsia, the area under
the curve was 0.745 for vitamin D alone
and 0.669 for the sFlt-1:PlGF ratio alone.
But it was higher with their combination
(0.834). There was also a small further
improvement when VEGF level was
added to the mix, with an area under the
curve of 0.851.
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