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President’s Letter
One Profession, One Voice.
Hi Everyone! Here we are again; another summer as passed and
the Annual Meeting and Convention is upon us. We have made
great strides for our profession this year and I am proud of each
and every one of us for standing up and supporting pharmacists
in New Jersey. Our educational programs and +TONIC Rx social
events have been in full swing – including Shakespeare in the
Park and a night out at Hopewell Vineyards. If you couldn't make
any so far, don't worry there will be plenty of more in the future.
Great things are happening and it takes YOU to make them
amazing!

educational and social events, dinner programs, the third annual
poster session, student programming and networking.
Remember, NJPhA is the only organization that lobbies on behalf
of ALL pharmacists in the State of New Jersey – spread the word,
tell your friends!
Let's continue making strides for our profession!
Moriah J. Weissman, PharmD, CCP
NJPhA President

I'm looking forward to seeing everyone in Atlantic City for
Convention in just a few weeks! We have a great line-up for

Message from the Convention Chair
FINDING BALANCE…Past, Present, Future
It’s getting close to the 145th year of our annual convention on
October 16-18, 2015 at Harrah’s in Atlantic City! This will be an
exciting time as we will honor NJPhA past presidents, how they
shaped our profession, where we stand today and how we move
forward.
There’s still time to register for convention. The committee and
office have planned fun-filled activities and educational events
for students, interns, and pharmacists who practice in all areas.
Also, working with the folks at Harrah’s, I am confident you will
walk away with a positive experience. I am so honored to work
with dedicated and talented professionals!
On-site registration will open late Friday morning, starting
with certificate programs at Noon. Our regional presidents and
committee round table meetings will be held in the afternoon.
All members are welcome to get more involved by attending the
roundtable sessions in their region or by getting more involved in
a committee! This is an excellent way to learn more about behind
the scenes in what we do. The day will finish off with a relaxing
cocktail reception.
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Informative continuing education, certificate programs and
networking events await you on Saturday and Sunday. Our student
track is held Saturday, too! Our exhibitors will be engaged in a
fun-filled theme ‘Under the Boardwalk’ on Saturday night. This
will include reception, games, prizes, historical exhibits as we
dance the evening away.
On Sunday, exhibits, CE & certificate programming follow
breakfast. Don’t forget to check out Michael Cohen from ISMP
who is our keynote speaker this year! After installation luncheon
and awards presentation we will have an educational law program
and wrap up.
On behalf of NJPhA leadership, I encourage you to come celebrate our past leaders, contribute in meetings, obtain credits and,
have fun… as we find balance.
Professionally yours,
Ruth Marietta, RPH, CCP
2015 Convention Chair

The New Jersey Journal of Pharmacy

Message from the BOT Chairman
Dear NJPhA Members,
Not only has the last year flown by, bringing an end to my
time as NJPhA Board Chair, my election to NJPhA 2nd Vice
President 5 years ago seems like yesterday.
It has been a privilege to serve with the amazing colleagues that
make up the Board of Trustees, Regional Officers, Committee
Chairs and my fellow Line Officers. I also continue to be
impressed by what our CEO and small office staff achieve every
day. Thank you for giving me this experience and the friendships that go with it.

I wish everyone tremendous success in the coming year, starting
with our 2015 Convention at Harrah's Atlantic City and the
newly updated Atlantic City Convention Center. Please join us
for excellent programming and an exciting new venue. Then,
considering joining us in a new way...becoming more active
through committees, region or state roles is tremendously
rewarding. Speaking from experience, you will be glad you did.
Kind regards,
Carrie Corboy, RPh, PharmD, CCP

From The Editors’ Desk...
Dear Colleagues,
I hope the Labor Day weekend was great, as summer of 2015 becomes a memory! The NJ Journal of Pharmacy – the official peerreviewed journal of the NJ Pharmacists Association is pleased to
provide an issue dedicated to dermatological pharmacy. This issue
will focus on two modalities for the treatment of psoriasis. One is a
novel drug, secukinumab; the other is a discussion on biologic response modifiers. You can earn continuing education by completing and submitting the Ohio CE which focuses on Vitamin D and
deficiencies or a free CE which reviews Newborn Skin Care. Our
community pharmacy spotlight is on a pharmacist’s daily involvement in medical writing.
While the theme of this issue is dermatology, we feel it's important
to include a new combination cardiovascular medication, Prestalia®, to ensure that everyone is empowered with information
for effective patient consultation and care. As always, please con-
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sider becoming active in the development of the NJ Journal of
Pharmacy, through either submission of an article, or becoming
a peer-reviewer. If interested please reach out to me, Maria
Leibfried, Elise Barry, or one of the NJPhA officers. You may
email ideas and submissions to leibfried2@hotmail.com or
marcella.r.brown@gmail.com. We can help you with a topic consideration for the journal.
I look forward to meeting you at the Convention in October!
Happy reading!

Marcella R Brown, BS, MS, PharmD, MPH, CGP,BCACP
Maria Leibfried, BS, PharmD, BCNSP, CCP
Co-editors
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Cosentyx ™: A Novel Approach to the
Treatment of Psoriasis
By: Ahmed Elabbasy, PharmD Candidate; William Maidhof, PharmD
Introduction
Psoriasis is a chronic inflammatory skin condition that affects approximately 3% of the United States population.1,2 It is an autoimmune disorder that results in an accelerated skin cell turnover
rate. In healthy patients the process of skin cell turnover takes
approximately one month, with cells forming far below the surface of the skin and gradually moving towards its surface. In
patients with psoriasis the turnover process is quicker and may
take only days, resulting in an accumulation of cells at the skin’s
surface. This accumulation of cells is what leads to red, irritated
skin patches. Considering the undesirable appearance of the
affected skin in addition to possible limitations on daily activities
due to joint pain, psoriasis is a skin condition that can have a profoundly negative effect on an individual’s quality of life.
Although no cure for psoriasis exists, a variety of medications
are currently approved to treat the condition. Treatment is patientspecific and severity-dependent. Some of the most important
goals of treatment are to minimize signs of the condition such as
itching and scaling, reduce the frequency of flare-ups, decrease
the potential for medication-related adverse effects, and provide
patient education with an empathetic and supportive attitude.
Existing treatment options include topical therapies (i.e.: corticosteroids), phototherapy, systemic therapies (i.e.: acitretin, methotrexate), and biologic response modifiers (i.e.: etanercept).3
On January 21st 2015, the United States Food and Drug Administration (FDA) approved Cosentyx, the marketed name for
secukinumab, as a novel option for the treatment for psoriasis. It
is indicated for the treatment of moderate to severe plaque psoriasis in adult patients who are candidates for systemic therapy
or phototherapy. Secukinumab is the first IL-17A inhibitor to be
approved by the FDA.
Pharmacology and Pharmacokinetics
Because of its documented effect on keratinocytes and subsequent activation of various inflammatory processes, Interleukin 17
(IL-17) is an interesting target for drug therapy in treating plaque
psoriasis. Secukinumab is a human IgG 1 monoclonal antibody
that selectively binds to the interleukin-17A cytokine (IL-17A),
inhibiting its interaction with the IL-17 receptor. IL-17A cytokine
is a known cytokine that is involved in inflammation and immune
responses. Elevated levels of IL-17A are found in psoriatic plaques.
Thus, by inhibiting the IL-17 receptor, secukinumab inhibits the
activation of proinflammatory processes and reduces the severity
of the disorder.4,5
Secukinumab is given via the subcutaneous route (intravenous
administration is not recommended) and has a bioavailability
ranging from 55% to 77% in healthy patients and those with the
condition. Steady-state plasma levels are achieved at week 24 of
treatment (using an “every 4 week” dosing schedule). The mean
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volume of secukinumab distribution during the terminal phase
following a single intravenous administration ranged from 7.1 to
8.6 L in plaque psoriasis patients. Secukinumab’s mean systemic
clearance ranged from 0.14 to 0.22 L/day and its half-life ranged
between 22 and 31 days in plaque psoriasis patients following
subcutaneous and intravenous administration during all drug trials. Patients aged 65 years of age or older demonstrated no significant difference in drug clearance compared to patients less than
65 years of age. A trial has yet to be conducted that examines the
effect of hepatic or renal impairment on the pharmacokinetics of
secukinumab.5
Clinical Trials
Secukinumab (Cosentyx) was approved by the FDA in January
2015 based on its documented safety and effectiveness in four
phase III clinical trials. A total of 2403 participants with plaque
psoriasis who were candidates for systemic therapy or phototherapy were enrolled in the studies. All trials were multicentered, randomized, double-blind, and placebo-controlled. The
first (ERASURE: Efficacy of Response and Safety of Two Fixed
Secukinumab Regimens in Psoriasis) and second (FIXTURE:
Full Year Investigative Examination of Secukinumab vs. Etanercept Using Two Dosing Regimens to Determine Efficacy in
Psoriasis) trials were 52 weeks in duration. The third and fourth
trials, both 12 weeks in duration, examined the safety, benefit,
and usability of self-administered secukinumab versus placebo.
Trial 3 utilized prefilled syringes and Trial 4 utilized autoinjectors. With the exception of the FIXTURE trial that had a fourth
study arm (the fourth arm received etanercept), all four trials had
the following groups: a 300mg per dose secukinumab group, a
150mg per dose secukinumab group, and a placebo group. Coprimary endpoints for all trials were a greater percentage of
patients reaching a 75% or higher improvement from baseline
in their Psoriasis Area and Severity Index score (PASI 75), as
well as the percentage of patients reporting a score of “0” (clear)
or “1” (almost clear) on a 5-point modified investigator’s global
assessment tool for psoriasis.5,6
In both the ERASURE and FIXTURE trials, secukinumab at
a dose of either 150mg or 300mg (compared to placebo in the
ERASURE trial and both placebo and etanercept in the FIXTURE
trial) yielded a higher percentage of patients reaching PASI 75. In
both trials a higher percentage of patients also reported a score
of “0” (clear) or “1” (almost clear) on a 5-point modified investigator’s global assessment tool. Trials 3 and 4, although shorter
in duration, produced similar co-primary endpoint results compared to ERASURE and FIXTURE. At week 12 of trials 3 and 4,
secukinumab administered at a dose of 150mg or 300mg (compared to placebo) generated a higher percentage of patients reaching PASI 75 as well as a higher percentage of patients reporting a
score of “0” (clear) or “1” (almost clear) on the 5-point modified
investigator’s global assessment tool.5,6
The New Jersey Journal of Pharmacy

In addition to the aforementioned studies, two trials have recently
been published to further evaluate the effectiveness of secukinumab in treating moderate to severe plaque psoriasis. The
SCULPTURE trial investigated a “fixed interval” versus “asneeded” secukinumab maintenance dosing schedule, while the
CLEAR study sought to compare long-term efficacy, safety, and
tolerability of secukinumab compared to ustekinumab.7,8
Recommended Dosage and Administration and Product
Availability
Secukinumab is available in injectable form. The standard dosing
is 300mg (two 150mg injections) administered by the subcutaneous route at weeks 0, 1, 2, 3, 4, and then 300mg every 4 weeks
thereafter. In certain patients, a dose of 150mg may be acceptable.5
Secukinumab is commercially available as a single-use Sensoready
pen, a single-use prefilled syringe, and a lyophilized powder.
Secukinumab is available as a 150mg/mL solution for both the Sensoready pen and the prefilled syringe, which can both be dispensed
to patients for self-administration following education. Individuals requiring a 300mg dose would inject the contents of either two
Sensoready pens or prefilled syringes. The recommended sites of
administration for both the Sensoready pen and prefilled syringe
are the front of the thighs (upper legs), abdomen (not the area two
inched around the navel), and outer upper arm (by caregivers only).
For both the Sensoready pen and the prefilled syringe the solution
should be a clear to slightly yellow color. The difference between
the Sensoready pen and the prefilled syringe is the mechanism by
which the medication is administered. The Sensoready pen is designed so the patient can press the pen firmly against their skin
and listen for a series of “clicks” to alert them the auto-injection
process is complete, while the prefilled syringe is the traditional
syringe where the patient pushes on a plunger. Available for healthcare professional use only, secukinumab is also available as a 150
mg lyophilized powder in a single-use vial for reconstitution.5
Patient access to secukinumab is limited, as it is available only
through the manufacturer or a designated specialty pharmacy.
Patients must receive training on injection technique prior to selfadministering the drug at home. The manufacturer created a patient support and education program called the Cosentyx Connect
Personal Support Program. The program offers many advantages
such as a liaison that assists throughout the process, potential cost
assistance, additional device training, and possibly a no-cost initial
supply of the medication.9

warning also exists for latex-allergic patients as the caps for both
the Sensoready pen and prefilled syringe contain natural rubber
latex (the safety of the both has not been studied in latex-allergic
individuals).5
About the Authors
Ahmed Elabbasy, PharmD Candidate
William Maidhof, PharmD *corresponding author
St. John’s University College of Pharmacy & Health Sciences
Associate Professor-Industry Professional
Dept of Clinical Health Professions
St. Albert Hall 114
8000 Utopia Pkwy
Queens, NY 11456
718-990-5275 maidhofw@stjohns.edu
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Pharmacists dispensing Cosentyx must always dispense the drug
with the product’s accompanying medication guide.
Adverse drug Reactions/Warnings
Adverse drug reactions reported during the clinical trials (greater
than 1% of subjects with plaque psoriasis) were nasopharyngitis,
diarrhea, upper respiratory tract infection, rhinitis, oral herpes,
pharyngitis, urticaria, and rhinorrhea. Adverse reactions such as
oral candidiasis, tonsillitis, sinusitis, otitis media and externa,
and tinea pedis occurred in less than 1% of subjects with plaque
psoriasis. As a result of secukinumab’s mechanism of action,
warnings are documented for increased infection risk, exacerbation of Crohn’s Disease, and risk of hypersensitivity reactions. A
SUMMER 2015
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New Drug Update: Prestalia®
(amlodipine besylate/perindopril arginine)
By: Sara Hammad, Pharm.D.
PGY-2 Solid Organ Transplantation Pharmacy Resident
Hypertension (HTN) remains one of the leading causes of death,
affecting approximately 78 million people in the United States1-2.
Treating HTN can reduce the risk of stroke, coronary heart disease,
and mortality3. Available antihypertensive agents include thiazide
diuretics, calcium channel blockers (CCBs), angiotensin converting
enzyme inhibitors (ACE-Is), angiotensin receptor blockers (ARBs),
and beta blockers (BBs)4. Evidence has shown that, on average,
at least 2 medications are needed to achieve blood pressure (BP)
goals, although there remains a lack of randomized controlled trials comparing initiation of monotherapy versus combination therapy4-5. The Eighth National Joint Committee (JNC8) Guidelines
outline different HTN management strategies, including initiating
monotherapy and titrating to maximum dose before adding a second medication; initiating monotherapy and adding a second medication before achieving maximum dose of the first medication; or
initiating 2 medications (as separate pills or single-pill combinations) (Grade E)4. One retrospective study of 106,621 hypertensive
patients concluded that initial therapy with single-pill combinations provided better BP control in the first year than free combinations or monotherapy (HR 1.53, 95% CI 1.47-1.58 vs. 1.34, 95%
CI 1.31-1.37, reference, respectively); however, patient adherence
was not assessed6. Although there are single-pill combination antihypertensive medications available, such as Lotrel® (amlodipine/
benazepril), which received FDA approval in 1995, new combination medications continue to receive FDA approval. This article will
provide a review Prestalia® (amlodipine besylate/perindopril arginine), a new single-pill combination antihypertensive medication.
Amlodipine/perindopril received FDA approval on January 21,
2015 for the initial treatment of HTN in patients likely to need
multiple medications, or for patients not controlled on monotherapy7. This medication consists of a dihydropyridine CCB (amlodipine) and an ACE-I (perindopril). Per JNC8, thiazide diuretics,
CCBs, ACE-Is, or ARBs are recommended as initial therapy in
the nonblack population (Grade B), while CCBs or thiazide diuretics are recommended as first line in the general black population (Grade B)4, providing a possible place in therapy for amlodipine/perindopril.
Amlodipine inhibits the influx of calcium ions in the vascular
smooth muscle, which results in peripheral arterial vasodilation,
decreasing peripheral vascular resistance and reducing BP. Perindopril is a pro-drug that is hydrolyzed to the active metabolite perindoprilat. Perindoprilat prevents the conversion from angiotensin
I to angiotensin II (a potent vasoconstrictor) thereby decreasing
BP, increasing plasma renin activity, and decreasing aldosterone
secretion7.
Amlodipine/perindopril is an oral medication dosed once daily.
Peak plasma concentrations for amlodipine and perindopril occur at about 6-12 hours and 1 hour, respectively, with a terminal elimination half-life of approximately 30-50 hours and 100
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hours, respectively. Perindopril is hydrolyzed by hepatic esterases
and has 6 metabolites. Amlodipine is extensively metabolized by
the liver (about 90%) and is excreted as 10% unchanged drug in
urine. This medication is not recommended in patients with a creatinine clearance of < 60 mL/min, as it has not been studied in this
patient population7.
Perindopril can lead to an increased risk of hyperkalemia if given
with other agents that affect the renin-angiotensin system and
potassium-sparing diuretics. Additionally, perindopril can increase serum lithium levels. Co-administration of perindopril and
non-steroidal anti-inflammatory agents (NSAIDs) may lead to
acute renal failure, although these effects are usually reversible.
Amlodipine is metabolized primarily hepatically and is a weak
CYP3A4 inhibitor, causing interactions with other CYP3A4 substrates and inhibitors. An example of this interaction is seen with
the co-administration of amlodipine and simvastatin (also metabolized through CYP3A4), which results in a 77% increase in
exposure to simvastatin. Patients therefore should not take more
than 20 mg of simvastatin while on amlodipine7.
Amlodipine/perindopril was compared to a BB and low dose thiazide diuretic in the ASCOT-BPLA trial. This randomized trial included over 19,000 adult hypertensive patients (untreated HTN defined as a SBP of ≥ 160 mm Hg, a DBP of ≥ 100 mm Hg, or both,
and treated HTN defined as a SBP of ≥ 140 mm Hg, a DBP of ≥
90 mm Hg, or both) with at least 3 other common cardiovascular
risk factors. The trial was stopped early after a median followup period of 5.5 years because amlodipine/perindopril showed a
significant all-cause mortality benefit compared to the BB/thiazide
diuretic group (HR 0.89, 95% CI 0.81-0.99, p=0.025). Although
the results for the primary endpoint of development of a nonfatal
myocardial infarction were not significant (unadjusted HR 0.90,
95% CI 0.79-1.02, p=0.1052), there were significantly less fatal
and non-fatal strokes (HR 0.77, 95% CI 0.66-0.89, p=0.0003), and
total cardiovascular events and procedures (HR 0.84, 95% CI 0.780.90, p<0.0001)8.
In a more recent randomized trial including 837 hypertensive
adults at 59 centers, amlodipine/perindopril was compared to amlodipine and perindopril individually, with a primary endpoint of
the change in mean seated diastolic BP (DBP) from baseline to
day 42. The combination resulted in a significantly larger change
in seated BP (-23.7/-15.7 mmHg) vs. perindopril (-13.7/-9.5
mmHg) and amlodipine (-19.3/-13.2 mmHg) (p<0.0001), and a
higher proportion of patients at goal BP (51% vs. 26% vs. 37%,
respectively; p<0.0001). Patients in the combination group also
experienced less pedal edema and adverse events compared to the
amlodipine group. The study authors, however, had a large exclusion criteria, such as night shift workers, a baseline seated mean
systolic BP (SBP) ≥ 180 mm Hg, ischemic heart disease, heart
failure, significant cardiac dysrhythmias, chronic kidney disease
The New Jersey Journal of Pharmacy

stage ≥ 3, major surgery in the prior 3 months, cancer in the prior
5 months (excluding squamous skin cancers), or major psychiatric disorders9.
Amlodipine/perindopril is a newly approved antihypertensive
combination medication that has proven to be superior in BP
lowering when compared to the individual agents used as monotherapy9. This combination has also been proven superior in BP
lowering and all-cause mortality when compared to a BB and a
thiazide diuretic regimen8. Data shows that this medication has
little side effects, and can even have a synergistic action on pedal
edema. While amlodipine/perindopril is not recommended in patients with renal dysfunction, it can potentially be used first line
in patients who can tolerate a CCB and an ACE-I and likely need
more than one agent to control their BP.
About the Author
Sara Hammad, Pharm.D.
PGY-2 Solid Organ Transplantation Pharmacy Resident
NewYork-Presbyterian Hospital
622 West 168th Street, VC-B
New York, NY 10032
(646) 317-6347
sah9106@nyp.org
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The Role of Probiotic Supplements in the Prevention
and Treatment of Atopic Dermatitis
By: Celia Lu, Pharm.D, BCACP and Jacqueline Chirico, Candidate

Introduction
With the rising interest in probiotics from patients, pharmacists
have the opportunity to serve as a resource to ensure safe and effective use of probiotics. Probiotics are available not only in food
products, but also as dietary supplements containing species such
as the Lactobacillus and Bifidobacterium species or the yeast Sacchromyces cerevisiae. According to the International Scientific Association for Probiotics and Prebiotics, probiotics are defined as
“live microorganisms that confer a health benefit on the host when
administered in adequate amounts”. Probiotics are believed to exert its positive effects on the immune system and gastrointestinal
health by promoting the growth of beneficial bacteria that live endogenously in the intestine as well as competitively inhibiting bacteria that can harm the human host.1 Due to these effects, probiotics may a play a role in the management of inflammatory diseases
associated with abnormalities in the intestinal flora. For instance,
adhesion of the Bifidobacterium species to the intestinal mucosal
have shown to be reduced among infants with allergic conditions
compared to healthy infants.2 Although probiotics have been shown
to improve symptoms of gastrointestinal disorders such as inflammatory bowel disease,3,4 the role of probiotics in atopic dermatitis (AD) is uncertain. For example, a randomized controlled trial
from Australia demonstrated an improvement in the severity of AD
among infants with moderate to severe AD after administration of
Lactobacillus fermentum for 8 weeks.5 However, another randomized controlled trial in Germany found no statistical difference in
symptoms after administration of Lactobacillus rhamnosus for 8
weeks compared to placebo among infants with moderate to severe
AD.6 This article describes current data that is available regarding
the use of probiotics in the prevention and treatment of AD.
Overview of AD
Atopic dermatitis, also known as atopic eczema, is a chronic
inflammatory skin disease that is characterized by pruritic, erythematous, and scaly skin lesion as well as xerosis (dry skin). It
is part of the allergic triad, alongside asthma and allergic rhinitis.
AD generally occurs before two years of age, but it can still develop in adolescents and adults.7 The pathophysiology of atopic
dermatitis is complex and still not fully understood. It is believed
that a combination of genetics, immunologic factors, and host environment abnormalities are involved in the development of the
disease. In general, atopic dermatitis is a familial transmitted disease that is strongly influenced through the maternal side. Due to
the complexity of the disease, genetics alone aren’t sufficient to
explain the pathology. Most patients with atopic dermatitis have
an immunologic component involved, usually seen as increased
blood eosinophils and increased serum IgE. Patients also have reduced levels of interferon γ, an immunoregulator that is involved
in inhibiting the production of IgE and Th2-mediated inflammation.8 Skin barrier abnormality is another mechanism involved in
the development of atopic dermatitis. The primary function of the
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skin is to prevent the loss of excess water, while preventing the
entry of irritants, allergens, and pathogens. Loss of function mutations in FLG, which encodes filaggrin, has been implicated in up
to 50% of patients with moderate to severe atopic dermatitis. The
protein filaggrin is important in the structure and formation of the
outer layer of skin, known as the stratum corneum. Inadequate
filaggrin production reduces the skin’s ability to retain water and
prevent water loss. Furthermore, inadequate skin barrier can result in the passage of allergens into the skin, causing an inflammatory response that is heightened in patients with atopic dermatitis.
This leads to dry skin and itching, which results in a rash that is
characteristic of the disease.9
The American Academy of Dermatology recommends some evidence-based non-pharmacologic and pharmacologic treatment
options for patients that can help alleviate the symptoms of the
disease as well as improve quality of life. Most non-pharmacologic treatments aim to treat xerosis. One of the most common ways
is through the use of moisturizers. Moisturizers help the skin retain water, making them a main part of treatment for mild atopic dermatitis and an adjunctive treatment in moderate to severe
cases. Patients should be encouraged to bathe frequently to keep
the skin clean, though it is important for patients to use a moisturizer after they bathe to retain the moisture in their skin. Wet
wraps are another option for patients who would like to use a nonpharmacologic treatment to control their atopic dermatitis.10 The
mainstay of topical pharmacologic anti-inflammatory therapy for
AD is the use of topical corticosteroids. Their efficacy has been
demonstrated in many randomized controlled trials.11 Another
anti-inflammatory treatment that is available for atopic dermatitis is topical calcineurin inhibitors. These agents are used second
line in therapy for short-term use in patients with atopic dermatitis who have failed other topical prescription options.10 They are
used as a steroid-sparing option so they can help reduce the need
for topical corticosteroids.12 However, concerns with adverse effects may limit patients’ use of these pharmacologic agents and
prompt them to look for alternative therapies such as probiotics.
Currently, the American Academy of Dermatology does not recommend the use of probiotics in the treatment of AD due to the
lack of evidence supporting its use.13 This article reviews the evidence available evaluating the use of probiotics in the prevention
and treatment of AD.
Probiotics & Primary Prevention of AD
A meta-analysis was conducted by Pandura, et al. to determine
the role of probiotics in primary prevention of atopic dermatitis.
The meta-analysis included 16 randomized controlled trials from
1995 to 2013 that evaluated the occurrence of atopic dermatitis
among infants with or without family history of atopic diseases,
a risk factor for developing atopic dermatitis. Those in the intervention group received probiotics during pregnancy (prenatal
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period) and/or after birth (postnatal period) via breast feeding or
direct supplementation. Probiotics were administered for at least
one month in the studies before delivery and/or up to 6-12 months
after delivery, which included follow-up for at least one year. The
probiotics studied in the intervention group included monotherapy with a single Lactobacillus strain (e.g. GG) as well as combination with other strains of the Lactobacillus species and/or Bifidobacterium species. Doses of the probiotics used ranged widely
from 1 x 108 CFU to 9 x 109 CFU. Diagnosis of atopic dermatitis
was determined by a physician.
The use of probiotics was shown to decrease the risk of developing
atopic dermatitis (OR =0.64, CI=0.56-0.74, P<0.001). An analysis
of the subgroups indicated that this was shown regardless of the
infant’s risk for developing atopic dermatitis. The result also applied for monotherapy with Lactobacillus or combination therapy
with Bifidobacterium. However, this protection was only found
among infants who received probiotics during both the prenatal and
postnatal period (OR=0.61, CI=0.52-0.71, P<0.001), and not those
who received probiotics only in the postnatal period (OR=0.95,
CI=0.63-1.45, P=0.82). The investigators concluded that probiotics
may provide protection against the development of atopic dermatitis regardless of family history when the probiotics are given during
the final weeks of pregnancy and during the first few months of
infancy. However, a limitation to the meta-analysis was the significant heterogeneity that was found among the studies.14
Probiotics & Treatment of AD
Kim, et al. conducted a meta-analysis to determine the effects of
probiotics in the treatment of atopic dermatitis. Their meta-analysis
included 25 randomized controlled trials that evaluated the change
in the total SCORAD (Scoring of Atopic Dermatitis) score from
baseline to post-treatment with at least one probiotic. The SCORAD assessment was used to evaluate the severity of the disease.
The age groups that were studied included infants (<1 year of age),
children (1-18 years of age), and adults (>18 years of age). The
probiotics used for the treatment group consisted of monotherapy
with strains from the Lactobacillus or Bifidobacterium species, or a
mixture of both. Doses of the probiotics used also ranged from 1 x
1010 to 5 x 109 CFU twice daily.
Overall, those treated with probiotics showed an improvement
in SCORAD scores that was statistically significant compared
to placebo (Weighted Mean Difference or WMD -4.51, 95% CI
-6.78 to -2.24, P<0.001). When the results were stratified by age
group, the beneficial effect of the probiotic intervention was still
statistically significant for children (WMD -5.74, 95% CI -7.27
to -4.20, P<0.001) and adults (WMD -8.26, 95% CI -13.29 to
-3.25, P=0.001), but not for infants (WMD 0.52, 95% CI -1.59 to
2.63, P=0.63). Subgroup analyses were performed for the type
of probiotic strain, treatment duration, as well as disease severity at baseline. Treatment with either the Lactobacillus species
(WMD -3.81, 95% CI -6.42 to -1.21, P=0.004) or the mixture
of the Lactobacillus and Bifidobacterium species (WMD -6.60,
95% CI -10.42 to -2.79, P<0.001) achieved improvement in SCORAD scores that were statistically significant. However, use of the
Bifidobacterium species was shown to worsen SCORAD scores
(WMD 1.75, 95% CI 1.10 to 2.40). Treatment duration greater
than 8 weeks with probiotics showed lowering in SCORAD scores
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that were statistically significant (WMD -4.98, 95% CI -7.69 to
-2.27, P<0.001), but statistical significance was not shown in the
group who received treatment for less than 8 weeks (P=0.34). Patients with moderate disease (SCORAD score 25-50) to severe
disease (SCORAD score >50) benefited from probiotic treatment
over placebo (WMD -4.66, 95% CI -7.33 to -1.99, P<0.001), but
those with mild disease (SCORAD score <25) did not (WMD
-0.81, 95% CI -4.21 to 2.60, P=0.25). Adverse events that were
reported for probiotics included gastrointestinal symptoms (diarrhea, vomiting) but these were not statistically significantly different from those reported in the placebo group.
According to the authors, the meta-analysis suggested that probiotics could be a beneficial option for the treatment of moderate to
severe atopic dermatitis in children and adults, though the clinical
significance of the amount of SCORAD score lowering is uncertain. The results should be interpreted cautiously for the overall
population due to the significant heterogeneity found between
studies. Factors that may have contributed to the heterogeneity
included the varying doses of probiotics used, concurrent treatment with other therapies for atopic dermatitis, and compliance.15
Though this meta-analysis found that probiotics did not have a
beneficial effect among infants, a newer study published by Lin,
et al. after this meta-analysis suggests otherwise. A small randomized placebo-controlled trial by Rong-Jun, et.al. evaluated the use
of Bifidobacterium bifidum supplementation to treat infants with
AD. Infants who received the probiotic over 4 weeks showed a
greater improvement in their SCORAD score compared to placebo (p<0.05).16
Conclusion
Probiotic supplements may be beneficial in the prevention of AD
when given during the last month of pregnancy and for at least a
few months after the birth of the newborn. They may also help
reduce the severity of the disease among patients with moderate
and severe AD. However, larger studies will need to be conducted
to form more definite conclusions regarding the effects of probiotics, including effective dosing and duration. Pharmacists should
keep in mind that effects may also differ depending on the patient population and the type of probiotic species and strains used.
Generally, probiotics are well tolerated with some mild gastrointestinal adverse effects. If patients wish to take probiotic supplements, they should purchase from reputable manufacturers that
follow good manufacturing practices and provide clear, accurate
labeling.
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Introduction
Psoriasis is a chronic, immune-mediated disorder. Psoriasis is the most prevalent autoimmune disease in the United
States and approximately 2-3 percent of the worldwide population is afflicted with the disorder. The onset is usually
between the ages of 15 and 35, but can emerge at any age.1 Genetics and environmental triggers are important components in the development of psoriasis, but the exact cause is unknown.2 Clinical presentation includes raised, red,
scaly patches that appear on the skin. Five types of psoriasis exist: plaque, guttate, inverse, pustular and erythrodermic.
Severity ranges from mild to severe. Diagnosis is based on a visual examination of the patient’s skin and at times a skin
biopsy may be performed.3 Symptoms include burning, stinging and itching. Complications of psoriasis include psoriatic
arthritis and infections. Although no cure for psoriasis exists, treatments aimed at reducing the severity of symptoms and
improving the physical appearance of the skin are available. Several treatment options are available, including biologic
response modifiers (BRMs). BRMs for the treatment of plaque psoriasis include infliximab, adalimumab, etanercept,
ustekinumab and secukinumab. BRMs are also approved for the treatment of several other diseases, such as rheumatoid arthritis and Crohn’s disease. BRMs are safe and effective treatments for moderate to severe, recalcitrant psoriasis.
BRMs are emerging as an essential treatment option for patients who have debilitating severe plaque psoriasis or inadequate response to other systemic agents. The purpose of this review is to describe and compare the use of BRMs in
the treatment of plaque psoriasis.
Epidemiology
As of 2013, 7.5 million people in the United States are affected by psoriasis and 125 million people worldwide. Rates of
psoriasis in men and women are similar4 and the disease is more prevalent in Caucasians compared to African Americans (2.5% vs. 1.3%).1 Psoriasis in children occurs at lower rates.5 The majority of the cases (80%) are reported as mild
to moderate with the remaining (20%) being moderate to severe, affecting more than 5% of the body surface area.3
Severe psoriasis is associated with comorbidities such as metabolic syndrome and liver disease.2 Plaque psoriasis is
the most common form, with 80-90% of patients experiencing patches with silvery buildup of dead skin cells on the elbows, lower back and knees.3 Up to 40% of people with psoriasis will develop joint inflammation and psoriatic arthritis.2
Pathophysiology
Plaque psoriasis is a papulosquamous skin disorder characterized by development of confined inflamed, raised plaques.
Initially, it was described as a chronic disorder involving the continuous shedding of scales composed of partially differentiated skin epithelial cells (keratinocytes), but recently the involvement of the immune system came under scrutiny.6
The disease involves a multitude of genetic and environmental factors, immune-mediated inflammation and various
modifying factors, such as drugs, trauma, stress, obesity and infection. The activated immune response, affecting a
number of organs including the gastrointestinal tract, the joint and the nervous system parallels related immune-mediated disorders, such as Crohn’s disease, rheumatoid arthritis and multiple sclerosis.6,7 The underlying cellular changes
include rapid proliferation of keratinocytes, but incomplete maturation, alongside infiltration of white blood cells (leukocytes). The key immune components are activated T-lymphocytes, neutrophils, natural killer–T cells, dendritic cells, and
various chemoattractants, such as chemokines and cytokines. The cytokines further contribute to proliferation of keratinocytes and activation of dermal macrophages (Langerhans cells) and dendritic cells in the skin layers. The increase
in the number of keratinocytes results in epidermal hyperplasia, while the cytokines induce vasodilation, formation of
new blood vessels and promote the migration of inflammatory leukocytes into the dermis, resulting in the erythematous,
thick, scaly plaques.7,8 Specifically, in psoriasis, the pro-inflammatory cytokine tumor necrosis factor-α (TNFα) augments
the actions of activated immune cells by inducing the expression of adhesion molecules on endothelial cells, thereby
facilitating the entry and accumulation of inflammatory cells in the skin layers. Furthermore, TNFα induces several
other pro-inflammatory cytokines (e.g., interleukin (IL)-1, IL-6, IL-8) and prevents apoptosis of keratinocytes.9,10 In fact,
validation of this proposed pathogenesis of psoriasis comes from the observed clinical improvement following initiation
of therapies with infliximab, ustekinumab, and alefacept, to name a few, which block the actions of overexpressed cytokines TNFα, IL-12 and IL-23, and activation of T-lymphocytes, respectively.11
Treatment approach
Treatment of plaque psoriasis consists of topical medications, such as corticosteroids, retinoids, and calcineurin inhibitors, phototherapy, and systemic therapies, such as methotrexate, cyclosporine, acitretin, and BRMs.1,2 Treatment goals
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include minimizing plaques, reducing flare-up frequency, minimizing adverse effects, and improving patient’s quality of
life.12 Treatment selection should be individualized for each patient based on disease severity, patient response, preference, and tolerability, in order to optimize outcomes.12 Mild cases may be managed with topical agents such as anthralin, coal tar, emollients, salicylic acid, corticosteroids and vitamin D analogues. In moderate to severe psoriasis, options
include systemic agents, phototherapy, and biologics. Traditional systemic agents such as methotrexate, cyclosporine,
and acitretin are associated with safety concerns, end-organ toxicity, teratogenicity, adverse effects, and significant
drug interactions. BRMs represent a safe and effective treatment option for patients with moderate-to-severe psoriasis.
Combining agents is common in extensive psoriasis.1,2,13 A European Consensus on treatment goals for patients with
plaque psoriasis receiving systemic therapy defined treatment success as a reduction in Psoriasis Area and Severity
Index (PASI) by ≥ 75%. If improvement in PASI is < 50%, modification in treatment regimen is recommended. Establishing treatment goals and assessing patient response to treatment regularly is recommended.14,15
TNF Antagonists
TNFα is a soluble pro-inflammatory cytokine secreted by T-lymphocytes and dendritic cells and it exerts its action via
binding to soluble TNF receptors or cell surface receptors. Some studies suggest that patients with psoriasis have
higher serum TNFα levels than controls and this correlates with disease severity.16,17,18 Drugs that interfere with the
binding of TNFα with its receptors prevent the aforementioned biological actions of TNFα and improve the symptoms
observed in psoriasis.
Adalimumab received FDA approval for treatment of adult patients with moderate-to-severe chronic plaque psoriasis
in 2008. Adalimumab is a recombinant human IgG1 monoclonal antibody that binds and inactivates the soluble and
membrane-bound forms of TNFα, similar to infliximab. Additionally, in vitro studies suggest that binding of adalimumab to
TNF expressed on the cell surface, induces lysis of these cells via activation of the complement system. Therefore, the
biological processes induced or regulated by TNFα, including changes in the levels of adhesion molecules responsible
for leukocyte migration (ELAM-1, VCAM-1, and ICAM-1) are inhibited during treatment with adalimumab.19,20 The safety
and efficacy of this drug was demonstrated in two Phase III trials: REVEAL (Randomized Controlled Evaluation of Adalimumab Every Other Week Dosing in Moderate to Severe Psoriasis Trial) and CHAMPION (Comparative Study of Humira
versus Methotrexate versus Placebo in Psoriasis Patients). The REVEAL trial was a 52-week, double blind, multicenter
study of 1,212 patients randomized to receive adalimumab or placebo every other week. A significantly greater percentage of patients in the adalimumab group achieved a clinical response (defined as at least 75% improvement in PASI
score [PASI-75]) compared to placebo (71% vs. 7%, p<0.001).7 The CHAMPION trial was a 16-week study where 271
patients were randomized to adalimumab, methotrexate, or placebo for 16 weeks. Adalimumab was significantly superior
to methotrexate (79.6% vs. 35.5%, p<0.001) and placebo (79.6% vs. placebo 18.9%, p<0.001) in achieving PASI-75.
Most common adverse effects included non-serious infections, headache, and nasopharyngitis for all treatment groups.21
Etanercept received FDA approval for treatment of adult patients with moderate to severe psoriasis in 2004. It is a
dimeric fusion protein composed of the extracellular ligand-binding portion of the human 75 kDa (p75) TNF receptor
linked to the Fc portion of human IgG1. It acts as a decoy receptor that binds soluble TNF thereby inhibiting its actions
at the endogenous receptors. Etanercept blocks the positive feedback loop induced by TNFα, downregulating several
inflammatory effects and diminishing disease progression.22,23 The safety and efficacy of this drug was demonstrated
in two Phase III trials. Leonardi and colleagues evaluated etanercept, low, medium, or high dose, versus placebo in
a 24-week, double blind, randomized study. At 12 weeks, patients in all 3 etanercept groups experienced significantly
greater improvement from baseline based on PASI-75 (etanercept low dose 14%, etanercept medium dose 34%, etanercept high dose 49% vs. placebo 4%, p<0.001).24 Papp and colleagues randomized 583 patients to receive etanercept
or placebo. At 12 weeks, significantly greater percentages of patients in both etanercept groups achieved PASI-75
compared to placebo (etanercept 50mg group 49%, etanercept 25mg 34%, placebo 3%, p<0.0001).25 Etanercept was
well-tolerated in these two clinical trials with most common adverse effects being injection-site reactions, headache, and
upper respiratory tract infection.24,25
In 2006, infliximab received FDA approval for treatment of adult patients with chronic severe (i.e., extensive and/or disabling) plaque psoriasis who are candidates for systemic therapy and when other systemic therapies are medically less
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appropriate. Infliximab is a chimeric IgG1κ monoclonal antibody (composed of human constant and murine variable regions) that binds with high affinity to the soluble and transmembrane forms of TNFα. By neutralizing this cytokine, infliximab prevents further infiltration and activation of leukocytes and further cytokine production. Consequently, decreased
skin inflammation, appropriate keratinocyte differentiation and apoptosis of damaged keratinocytes are observed.5,26
The safety and efficacy of this drug was demonstrated in two Phase III trials: EXPRESS (European Infliximab Psoriasis
[Remicade] Efficacy and Safety Study) and EXPRESS II. EXPRESS was a multicenter, double-blind trial comparing
infliximab to placebo. At Week 10, 80% of patients in the infliximab group achieved PASI-75 compared to 3% in the
placebo group (p<0.0001). Fifty-seven percent of patients in the infliximab group achieved PASI-90 compared to 1% in
the placebo group (p<0.0001). At Week 24, 82% achieved PASI-75 and 45% achieved PASI-90 in the infliximab group,
significantly greater than placebo.27 In EXPRESS II, continuous (every 8 weeks) and intermittent (as-needed) infliximab
maintenance regimens were investigated. PASI responses were best maintained with continuous infliximab versus intermittent regimens.28 Infliximab was generally well-tolerated in both studies.27,28
Infliximab is the only TNF antagonist administered by intravenous infusion. Since it is associated with infusion-related
reactions, patients should be closely monitored. Patients with infusion-related reactions present with flu-like symptoms,
headache, dyspnea, hypotension, chills, transient fever, gastrointestinal symptoms, and skin rashes. Anaphylaxis may
occur at any time during the infusion. The infusion should be suspended and upon resolution, reinitiated at a lower
rate.29 The patient may be premedicated with antihistamines, acetaminophen, and/or corticosteroids. Infliximab should
be avoided in patients that develop severe infusion-related hypersensitivity reactions.
TNF antagonists administered subcutaneously are associated with pain and reactions at the injection site.13,30 TNF antagonists should not be started during an active infection due to the immunomodulating effects of biologics. Prior to initiating
BRMs, and periodically during therapy, patients should be evaluated for active tuberculosis (TB) and tested for latent infections.6 TNF antagonists can reactivate latent infections such as HBV.3,13,30,32 If an infection develops, the patient should
be monitored carefully, and the drug should be discontinued if the infection becomes serious.3 Live vaccines should
not be given to patients receiving BRMs. Prior to therapy, baseline measurements of liver function, complete blood cell
counts and platelet counts should be taken and periodically monitored throughout therapy to identify underlying risk factors such as skin cancer, infection susceptibility and acute liver failure.3,31 Adverse effects include rash, headache, risk of
infections, greater incidence of malignancies in patients treated with BRMs, hypersensitivity reactions, exacerbations or
new onset of heart failure and demyelinating diseases, cytopenias, invasive fungal infections and Lupus-like syndrome.
Concomitant use of anakinra or abatacept with infliximab, adalimumab, or etanercept increases the risk of infection.5,20,24
TNF antagonists are pregnancy category B.3 A comparison of drug characteristics is provided in Table 1.
Interleukin Antagonists
Ustekinumab was FDA-approved in 2009 for the treatment of adults with moderate-to-severe plaque psoriasis who are
candidates for phototherapy or systemic therapy. Ustekinumab is a humanized monoclonal antibody that targets the p40
subunit of both interleukin (IL)-12 and -23. These cytokines activate T-lymphocytes and contribute to pathogenesis of
psoriasis. In binding and neutralizing these interleukins, ustekinumab can prevent activation of targeted T-lymphocytes
and reduce further inflammation.32,33 Three Phase III trials support the efficacy and safety of ustekinumab in psoriasis:
PHOENIX 1, PHOENIX 2, and ACCEPT (Active Comparator [CNTO 1275/Enbrel] Psoriasis Trial). PHOENIX 1, a parallel, double-blind, placebo-controlled study, included 766 patients randomly assigned to ustekinumab or placebo. At
Week 12, significantly greater patients in the ustekinumab groups achieved PASI 75 compared to placebo (ustekinumab
45mg 67.1%, ustekinumab 90mg 66.4%, placebo 3.1%, p<0.0001 for both).34 PHOENIX 2 showed similar results at
Week 12. At Week 28, partial responders (patients achieving ≥ 50% but < 75% improvement from baseline PASI) were
randomized against either continued dosing every 12 weeks or changed to dosing every 8 weeks. Partial responders
switched to ustekinumab 90mg every 8 weeks were more likely to achieve PASI 75 at Week 52 compared to those
maintained on the same dose every 12 weeks (68.8% vs. 33.3%; difference in response rate 35.4%, 95% CI 12.7 –
58.1, p=0.004).35 ACCEPT compared ustekinumab to etanercept. Patients who received ustekinumab were more likely
to achieve PASI 75 compared to etanercept at Week 12 (ustekinumab 45mg 67.5%, ustekinumab 90mg 73.8%, etanercept 56.8% (p=0.01 and p<0.001, respectively). Ustekinumab was generally well-tolerated in clinical trials.
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Table 1. Comparison of BRM Drug Characteristics
Generic Name
(Brand)

Dosing and
Administration
(Route)

Dosage
Form

Common
Warnings
Adverse		
Reactions

TNF antagonists					
Adalimumab
80mg initial dose,
40mg/0.8mL
Injection site
Do not give during
(Humira®)20
then 40mg every other
single-use
reactions, headache,
active infection.
week starting one week
prefilled pen
rash, infections
CBC, LFT, PPD,
after initial dose.		
(upper respiratory,
physical exam
(Subcutaneous)		
sinusitis) (>10%)
Etanercept
(Enbrel®)24

Initial dose: 50 mg 2x
0.98mL of a 50mg/mL Injection site reactions,
weekly for 3 months.
solution, single-use
infections (>5%)
Maintenance dose:
syringe or autoinjector		
50 mg weekly.			
(Subcutaneous)			

Infliximab
(Remicade®)5

IV infusion >2 hours.
Lyophilized powder:
Infections (upper
5mg/kg at 0, 2, 6 weeks,
100mg/vial
respiratory, sinusitis,
then every 8 weeks.
reconstituted with
pharyngitis), infusion(Intravenous)
Sterile Water for
related reactions,
		
Injection, USP. Dilute headache, abdominal
		
to 250mL with 0.9%
pain (>10%)
		
NaCl, USP
				
				

Monitoring

Infections,
malignancy,

Contraindicated in
sepsis. Do not give
during active infection
or with cyclophosphamide

Infections,
CBC, LFT,
PPD,
physical exam

Contraindications:
Doses >5mg/kg
in severe heart
failure, hypersensitivity to active/
inactive components
or to any murine
proteins. Do not give
during active infection.

Infections (HBV),
CBC, LFT,
PPD, physical
exam

Interleukin antagonists					
Ustekinumab
<100 kg: 45mg at 0- and
45mg/0.5mL or
Nasopharyngitis,
Contraindicated in
RPLS, CBC,
(Stelara®)32
4 weeks, then every 12
90mg/mL single-use upper respiratory
clinically significant
non-melanoma
weeks. >100 kg: 90mg at
prefilled syringe
tract infections,
hypersensitivity.
skin cancer,
0- and 4 weeks, then every or single-use vial
headache, fatigue		
infection
12 weeks. (Subcutaneous)		
(>3%)
Secukinumab
(Cosentyx®)36

300mg at Weeks 0, 1, 2,
150mg/mL Sensoready Nasopharyngitis,
3, 4 followed by 300mg
pens or single-use
upper respiratory
every 4 weeks (150mg
prefilled syringe
tract infections,
may be acceptable for
single-use vial
diarrhea (>1%)
some patients) 			
(Subcutaenous)

Contraindicated in
serious hypersensitivity reaction to
active/inactive
components

Infections, active
tuberculosis,
exacerbation of
of Crohn’s
disease

Ustekinumab is efficacious for treating psoriasis and has been demonstrated to be well tolerated, however long term
safety data does not yet exist. Based on recent trials, there is no substantial risk of malignant neoplasm or infections. Ustekinumab is contraindicated in clinically significant hypersensitivity to the active ingredient or any inactive
excipients.32 Common adverse reactions are nasopharyngitis, upper respiratory tract infections, headache and fatigue.
Baseline measurements include TB test, liver function test, complete blood cell counts and platelet counts and should
be periodically monitored throughout therapy. Other precautions include the possible development of infections, malignancies, anaphylaxis, and a single case of Reversible Posterior Leukoencephalopathy Syndrome has been reported.32
Ustekinumab is a Pregnancy Category B.
The newest interleukin antagonist is secukinumab and it was approved by the FDA in January 2015. Secukinumab is
indicated for the treatment of moderate to severe plaque psoriasis in adult patients who are candidates for systemic
therapy or phototherapy.36 This drug represents the first human monoclonal antibody against the IL-17A cytokine, approved by the FDA for this indication. By neutralizing the IL-17A cytokine, secukinumab prevents the interaction of this
cytokine with its IL-17 receptor. In this way, secukinumab inhibits the release of proinflammatory cytokines and chemokines and diminishes inflammation.36,37 Secukinumab was approved based on 4 multicenter, randomized, double blind,
placebo-controlled phase III trials: ERASURE, FIXTURE, FEATURE, and JUNCTURE.38,39,40 Trials demonstrated that
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secukinumab is more effective than placebo, etanercept, and ustekinumab in improving psoriasis symptoms and quality
of life in patients with moderate to severe plaque psoriasis. Significantly greater proportion of patients in the secukinumab 150 and 300 mg groups achieved a PASI 75 response and a modified (2011) investigator’s global assessment
(IGAmod2011) of 0 or 1 after 12 weeks of treatment compared to placebo and etanercept (all p<0.0001).38,39,40 A significantly greater number of secukinumab patients achieved PASI 90 at 12 weeks compared to placebo and etanercept
patients.38,39,40 Maintenance of PASI 75 response at week 52 was significantly greater in secukinumab groups compared
to placebo and etanercept.38 Secukinumab was associated with faster response than etanercept in the FIXTURE trial
with a median time to 50% reduction from baseline mean PASI score of 3.9 weeks for secukinumab 150mg, 3 weeks
for secukinumab 300 mg, and 7 weeks for etanercept (p<0.001).38 In the CLEAR trial, secukinumab was compared to
ustekinumab in patients with moderate to severe plaque psoriasis poorly controlled with other treatments. A significantly
greater number of patients who received secukinumab 300mg achieved a PASI 90 and PASI 100 response at 16 weeks
compared to patients in the ustekinumab group (p<0.0001).41
Secukinumab is contraindicated in patients with serious hypersensitivity reaction to secukinumab or any of the excipients. Generally well-tolerated, common adverse reactions are nasopharyngitis, upper respiratory tract infections, and
diarrhea. Precautions include the possible development of infections. Secukinumab should be discontinued if a serious
infection develops. Patients should be evaluated for TB prior to initiating treatment with secukinumab and monitored for
active TB during and after treatment. Exacerbation of Crohn’s disease has been reported in clinical trials and patients
with active Crohn’s disease should be monitored closely. Secukinumab is Pregnancy Category B.36
Guideline recommendations
According to the American Academy of Dermatology (AAD) treatment guidelines for BRMs, it is recommended to obtain
an appropriate history, laboratory values, medication list and physical examination prior to initiating therapy due to the
side effect profile.42 BRMs are started in active, moderate to severe psoriasis. General recommendations, as stated by
the AAD, include: avoid/limit the use of BRMs in patients with active infections, perform a PPD test prior to initiation, and
live vaccines should be avoided (inactive or recombinant may be considered). Patients with MS or demyelinating disease or with congestive heart failure (CHF) class III or IV should not receive TNF antagonists due to worsening of these
conditions. Infliximab, adalimumab and etanercept are classified as having a level A-1 strength of recommendation and
level of evidence for treatment of psoriasis. Ustekinumab has yet to be classified by the AAD because it was approved
in 2009 following the publication of the AAD guidelines.
Development of Antidrug Antibodies
The development of antidrug antibodies to BRMs has been reported and may be associated with a decreased clinical
response to therapy and potential loss of efficacy.4 Patients treated with adalimumab who developed antibodies had
an increased risk of failure to re-achieve efficacy following treatment discontinuation and relapse.43 Antidrug antibody
developement to etanercept, infliximab, and ustekinumab have also been reported.44-47 In rheumatology literature, the
addition of methotrexate to BRM therapy shows promise in reducing antidrug antibody formation.17 Additional research
is needed to explore the role of combination therapy with methotrexate. The use of assays to detect the presence of
antidrug antibodies may assist the clinician in individualizing therapy for patients, yet more research is needed in this
area. 48
Conclusion
The use of anti-TNFα and anti-cytokine agents, which possess a myriad of anti-inflammatory properties, results in the
improvement of psoriasis. BRMs represent a safe and effective treatment option for patients with moderate-to-severe
plaque psoriasis. Drug selection should be based on disease severity, patient response, preference, and tolerability in
order to minimize plaque formation, reduce flare-up frequency, minimize adverse effects, and improve patient quality of
life. Pharmacists play a crucial role in optimizing pharmacological management and monitoring of patients with plaque
psoriasis receiving individualized treatment.
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Pharmacist post-test
1. Which statement is true regarding psoriasis?
a. it is an acute condition that affects neonates
b. the onset is usually between the ages of 50 to 65 years
c. the exact cause is unknown but it is thought to have
environmental and genetic components
d. it affects approximately 25 to 35 % of the worldwide
population

Pharmacy technician post-test
1. Which statement is true regarding psoriasis?
a. it is an acute condition that affects neonates
b. the onset is usually between the ages of 50 to 65 years
c. the exact cause is unknown but it is thought to have
environmental and genetic components
d. it affects approximately 25 to 35 % of the worldwide
population

2. Psoriasis is an autoimmune
a. chronic skin disorder
b. chronic eye disorder
c. acute respiratory disorder
d. acute renal disorder

2. Psoriasis is an autoimmune
a. chronic skin disorder
b. chronic eye disorder
c. acute respiratory disorder
d. acute renal disorder

3. Symptoms of psoriasis include
a. burning, itching, stinging with raised red scaly patches on
the skin
b. fever, itching, burning with oozing blisters on the skin
c. impaired renal function with electrolyte abnormalities
d. upper and lower extremity edema with decreased cardiac
output

3. Symptoms of psoriasis include
a. burning, itching, stinging with raised red scaly patches on the
skin
b. fever, itching, burning with oozing blisters on the skin
c. low kidney function and electrolyte abnormalities
d. upper and lower extremity edema with decreased heart
function

4. The immune response in psoriasis parallels the immune
response in multiple sclerosis and rheumatoid arthritis
because they all
a. affect the elderly most often
b. respond to diet modification
c. are treated with phototherapy
d. affect a number of organs

4. The immune response in psoriasis parallels the immune
response in multiple sclerosis, rheumatoid arthritis, and
a. renal failure
b. asthma
c. pancreatitis
d. Crohn’s disease

5. Psoriasis can be treated with
a. systemic medications only
b. topical medications and treatments only
c. both systemic and topical medications and treatments
6. Goals of treating psoriasis include
a. maintaining adequate vision, respiratory function, and
range of motion
b. minimizing plaques, reduce frequency of flare-ups and
adverse drug reactions, and improving quality of life
c. delaying time to hemodialysis, minimizing edema, and
improving gait
d. maximizing oral treatment regimens, identifying drug
interactions, and facilitating end-organ toxicity
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5. Psoriasis can be treated with
a. systemic medications only
b. topical medications and treatments only
c. both systemic and topical medications and treatments
6. Goals of treating psoriasis include
a. maintaining adequate vision, respiratory function, and range of
motion
b. minimizing plaques, reduce frequency of flare-ups and adverse
drug reactions, and improving quality of life
c. delaying time to hemodialysis, minimizing edema, and
improving gait
d. maximizing oral treatment regimens, identifying drug
interactions, and facilitating end-organ toxicity
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Pharmacist post-test
7. Medications that bind to TNFα receptors to treat psoriasis
include
a. ustekinumab and secukinumab
b. methotrexate and methylprednisolone
c. retinoids and cyclosporine
d. adalimumab and infliximab

Pharmacy technician post-test
7. Medications that bind to TNFα receptors to treat psoriasis
include
a. ustekinumab and secukinumab
b. methotrexate and methylprednisolone
c. retinoids and cyclosporine
d. adalimumab and infliximab

8. Medications that are interleukin antagonists to treat psoriasis
include
a. ustekinumab and secukinumab
b. methotrexate and methylprednisolone
c. retinoids and cyclosporine
d. adalimumab and infliximab

8. Medications that are interleukin antagonists to treat psoriasis
include
a. ustekinumab and secukinumab
b. methotrexate and methylprednisolone
c. retinoids and cyclosporine
d. adalimumab and infliximab

9. Which would be an appropriate prescription or order for a
32 yo male with psoriasis?
a. secukinumab 300 mg SQ daily x 7 days, then 300 mg SQ
weekly
b. entanercept 50 mg PO twice weekly for 3 months then
reevaluate
c. adalimumab 80 mg SQ x 1, then in one week start 40 mg SQ
every other week
d. infliximab 300 mcg IM at week 0, 2, 6; then every 8 weeks

9. Which would be an appropriate prescription or order to treat
psoriasis?
a. secukinumab 300 mg SQ daily x 7 days, then 300 mg SQ
weekly
b. entanercept 50 mg PO twice weekly for 3 months then
reevaluate
c. adalimumab 80 mg SQ x 1, then in one week start 40 mg SQ
every other week
d. infliximab 300 mcg IM at week 0, 2, 6; then every 8 weeks

10. Which statement is true regarding medications used to treat
psoriasis?
a. ustekinumab and infliximab are in the same drug class
b. etanercept and adalimumab are in the same drug class
c. secukinumab and adalimumab are in the same drug class
d. ustekinumab and etanercept are in the same drug class

10. Which statement is true regarding medications used to treat
psoriasis?
a. ustekinumab and infliximab are in the same drug class
b. etanercept and adalimumab are in the same drug class
c. secukinumab and adalimumab are in the same drug class
d. ustekinumab and etanercept are in the same drug class

Passing Score is 70% or above - Please circle your answers (one answer per question)
1.
A
B
C
D			
6.
A
B
C
D
2.
A
B
C
D			
7.
A
B
C
D
3.
A
B
C
D			
8.
A
B
C
D
4.
A
B
C
D			
9.
A
B
C
D
5.
A
B
C				
10.
A
B
C
D		
Program Evaluation – Must be completed for credit
Please rate the following items on a scale from 1 (poor) to 4
6. Will the information presented cause you to make any changes
(excellent).
in how you do your job?
 Yes  No
1. Overall quality of the article
1 2 3 4
7. How committed are you to making these changes?
2. Relevance to pharmacy practice 1 2 3 4
(Not - Very) 1
2
3
4
3. Value of the content
1 2 3 4
Please answer each question, marking whether you agree or
disagree
4. The program met the stated learning objectives:		
 Agree
 Disagree
Impact of the Activity
5. The information presented (check all that applies):
 Reinforced my current practice/treatment habits
 Provided new ideas or information I expect to use
 Will improve my practice/patient outcomes		
 Adds to my knowledge
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8. Do you feel future activities on this subject matter are necessary and/or important?
 Yes
 No
Follow-Up
As part of our ongoing quality-improvement effort, we would
like to be able to contact you in the event we conduct a followup survey to assess the impact of our educational interventions
on professional practice. Are you willing to participate in such a
survey?
 Yes
 No
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Goal. The goal of this lesson is to
provide information on vitamin D
deficiency and insufficiency including prevalence, epidemiology,
screening, prevention, treatment
recommendations, and the relationship to various diseases; as well as
vitamin D supplements, dietary
sources, and symptoms of toxicity.
Objectives. At the completion of
this activity, the participant will be
able to:
1. identify clinical manifestations of vitamin D deficiency and
insufficiency;
2. recognize the relationship
of vitamin D deficiency to common
disease states;
3. demonstrate an understanding of screening, prevention and
treatment of vitamin D deficiencies, including vitamin D supplements and dietary sources; and
4. list signs and symptoms of
vitamin D toxicity.
Despite the lack of consensus on
optimal levels of serum 25-hydroxyvitamin D [25(OH)D],
vitamin D deficiency is most often
defined as a level of less than
20 ng/mL, and insufficiency is
defined as a serum 25(OH)D
level of 20 to 29 ng/mL. The major
source of vitamin D in the human
body is produced in the skin by a
UVB-mediated, photolytic, nonenzymatic reaction that converts
7-dehydrocholesterol to previtamin
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D3. Previtamin D3 then undergoes
another conversion to vitamin D3
(cholecalciferol), which also occurs
in the skin. Vitamin D3 can also be
obtained from the diet via animal
sources and supplements. Another
form of vitamin D, vitamin D2
(ergocalciferol), is found in some
plants and is commonly produced
commercially by irradiation of
yeast for supplementation and fortification in the food supply. Both
of these forms of vitamin D undergo the same metabolism and are
converted to 25(OH)D in the liver.
Finally in the kidney, 25(OH)D is
hydroxylated to 1,25 dihydroxyvitamin D [1,25(OH)2D], the biologically active form of vitamin D, which
increases calcium absorption, and
acts on the osteoblasts and osteoclasts in bone to mobilize calcium.
This last step in the process is
regulated primarily by serum parathyroid hormone (PTH), as well as
low serum calcium or phosphorus
levels.
Research suggests vitamin
D3 is a prohormone rather than a
vitamin. In addition to increasing
calcium absorption and mobilization, new information suggests
the activated hormone 1,25(OH)2D
plays other non-calcemic roles in
intracellular biological reactions.
The vitamin D receptor (VDR) is
a phosphoprotein member of the
nuclear receptor superfamily that
can be affected by glucocorticoids,
estrogens, retinoids, and cell proliferation rates. Vitamin D and VDR
have shown important roles in immune, cardiovascular, reproductive
systems and in hair growth. Serum
1,25(OH)2D has been found to

control more than 200 genes in the
body that regulate cellular proliferation, differentiation, apoptosis,
and angiogenesis.
Some reports have estimated
over a billion people worldwide
have vitamin D deficiency or
insufficiency. Data from National
Health and Nutrition Examination
Surveys (NHANES) report that
from 2001 to 2006 an estimated
one-quarter of Americans were
at risk of vitamin D inadequacy
[serum 25(OH)D of 30 to 49 nmol/L
or 11 to 20 ng/mL], and 8 percent
were at risk of vitamin D deficiency
[serum 25(OH)D less than 30
nmol/L or less than 10 ng/mL]. The
prevalence was lower in younger,
male, or non-Hispanic white individuals. Among women, the prevalence was also lower in pregnant
or lactating females. Risk factors
for vitamin D deficiency include
age greater than 65 years, babies
breastfed exclusively without vitamin D supplementation, dark skin,
insufficient sunlight exposure,
medication use that alters vitamin
D metabolism (such as anticonvulsants or glucocorticoids), obesity
(BMI greater than 30 kg/m2), and a
sedentary lifestyle.
In light of this information,
researchers have begun to ask the
question, “Is vitamin D the reason for the racial disparities seen
across a variety of disease states?”
For example, the NHANES data
from 2001 to 2006 suggest suboptimal vitamin D status may contribute to racial disparity in albuminuria due to an inverse relationship
between 25(OH)D levels and albuminuria. Other observational studThe New Jersey Journal of Pharmacy

ies have shown vitamin D levels
to be lower in African Americans
than White Americans with worse
disease outcomes for those with
cancer, cardiovascular disease,
diabetes, end-stage renal disease,
and all-cause mortality. It has been
shown that African Americans
have a mean serum 25(OH)D level
of 16 ng/mL, while White Americans have a level of 26 ng/mL. The
African American population has
a higher rate of obesity. Because
vitamin D is a fat-soluble vitamin,
heavier individuals may require
more, which could be a confounding explanation of the lower serum
25(OH)D levels.
Additional data from NHANES
III, as well as the mortality data
from the National Death Index,
has also been consistent with the
hypothesis that vitamin D deficiency contributes to increased
African American mortality from
colorectal cancer. Although there
is limited evidence, vitamin D may
play a role in higher rates of preterm birth in the African American
population due to the active form
serving as a key modulator of immune response, and as a potent
regulator of placental immunity.
Lastly, there is a higher prevalence of hypertension among African American individuals versus
Caucasians, and in a recent crosssectional analysis serum 25(OH)D
levels explained one-quarter of the
disparity in systolic blood pressure.
It is important to recognize these
racial disparities, especially among
the African American population,
in order to properly screen patients
for deficiency.

Vitamin D Deficiency and
Non-Skeletal Disease
Diabetes
Due to vitamin D’s effect on more
than 200 genes in the body, vitamin D has been linked to various
non-skeletal diseases in multiple
epidemiological studies. Data has
established a link between vitamin D deficiency and an increased
incidence of both type 1 and type
2 diabetes. Calcium intake has
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evidence demonstrating an inverse
relationship to incidence of metabolic syndrome and diabetes.
There is evidence that suggests vitamin D influences beta cell
function directly, and may make
beta cells more resistant to types
of cellular stress due to vitamin D
receptors present on beta cells in
the pancreas. A significant increased risk of type 2 diabetes has
been reported among persons with
serum 25(OH)D levels below 30
ng/mL (after adjustments for BMI
and percent body fat.) A European
study also showed evidence of vitamin D supplementation decreasing
the risk of type 1 diabetes. Other
small population studies in type 1
diabetic patients have shown supplementation improved glycemic
control, although there is mixed
evidence regarding improvement
in type 2 diabetic patients. Other
small trials have shown evidence
for increased insulin secretion and
decreased hemoglobin A1c (HbA1c)
in patients supplemented with
vitamin D. There are currently
multiple on-going trials regarding
this topic.
In addition to glycemic control
in diabetes, vitamin D has also
been linked in one study to complications such as diabetic peripheral
neuropathy. In this small study of
210 type 2 diabetic patients with
or without diabetic peripheral
neuropathy, vitamin D was assessed. Eighty-seven patients had
diabetic peripheral neuropathy
with a significantly longer duration
of diabetes and higher HbA1c than
those without. The mean serum
25(OH)D level was significantly
lower in individuals with neuropathy, and there were significant correlations between serum
25(OH)D levels and total cholesterol, LDL-cholesterol and urine
microalbumin:creatinine ratio. This
data suggests vitamin D deficiency
may be an independent risk factor
for diabetic peripheral neuropathy.

been linked in epidemiological
studies to vitamin D deficiency. A
few studies in relation to endothelial dysfunction have shown statistically significant improvement
in arterial stiffness compared to
placebo when supplemented with
vitamin D. Vitamin D supplementation has also been shown to have
a beneficial effect on elastic properties of the arterial wall in a randomized placebo-controlled intervention study in post-menopausal
women.
Epidemiological studies also
suggest that low levels of serum
25(OH)D are associated with an increased risk of CVD and mortality.
There is expression of VDR in the
heart and blood vessels, which suggests a role of vitamin D in the cardiovascular system. VDR-knockout
mice suffer from CVD, and various
experimental studies suggest cardiovascular protection by vitamin
D. A retrospective, cross-sectional
analysis report displayed increased
rates of hypertension in individuals
who tested for lower levels of
25(OH)D, which started at 40 ng/
mL. The odds ratio was 2.7 for
vitamin D levels less than 15 ng/
mL, 2.0 from 15 to 30 ng/mL, and
1.3 for 30 to 39 ng/mL.
A few randomized controlled
trials (RCTs) looking at CVD
events as a secondary outcome
have found a moderate reduction in CVD risk (not shown to
be statistically significant) using
exclusive vitamin D supplementation. Further studies are being
explored, such as the VITAL Study,
in which researchers have enrolled
20,000 men and women across the
U.S. to investigate whether taking daily dietary supplements of
vitamin D3 (2,000 IU or placebo)
or omega-3 fatty acids (Omacor®
fish oil/EPA+DHA [1 gm/840 mg]
or placebo) reduces the risk for developing cancer, heart disease, and
stroke in persons who do not have
a prior history of these illnesses.

Cardiovascular Disease
Adding to the increased risk of
metabolic syndrome and diabetes,
cardiovascular disease (CVD) has

Depression
Psychological conditions, such as
depression and seasonal affective
disorder (SAD), have also been
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linked to vitamin D deficiency.
An RCT of overweight and obese
patients with depression compared
20,000 IU or 40,000 IU of vitamin
D supplementation with placebo
weekly for one year. Both groups
with vitamin D supplementation
had improved BECK depression
scores from baseline, but the placebo groups did not. This trial did
exclude patients on antidepressant
medications. Gloth et al. studied
vitamin D deficiency in SAD, and
in this small trial of 15 patients,
eight received vitamin D therapy
and seven received ultraviolet light
therapy. All had improved vitamin
D status (74 percent in the vitamin
D group; 36 percent in the ultraviolet light therapy group). Vitamin
D level improvements in this study
were also significantly associated
with improvements in depression
scores. Available evidence does
not definitively demonstrate that
vitamin D deficiency is a cause of
or risk for developing depression,
or that vitamin D is an effective
therapy for depression.
Infectious Disease
There is additional evidence that
vitamin D is required for the expression of cathelicidin by macrophages, which is involved in killing
bacteria. Most data about vitamin
D and infectious disease surrounds
tuberculosis (TB). A meta-analysis
of seven observational studies
found a higher risk of tuberculosis
in those with the lowest vitamin D
levels, although supplementation
with vitamin D in one trial did not
improve TB treatment outcomes.
However, in this particular trial,
the dose of 100,000 IU of vitamin
D at zero, three and eight months
may have been subtherapeutic in
regard to treatment, since serum
25(OH)D levels did not differ from
placebo. Ginde et al. also demonstrated that the prevalence of
upper respiratory tract infections
in the NHANES III population increased significantly as the serum
25(OH)D levels dropped, regardless
of the season of the year, and was
greatest during the winter when
25(OH)D levels were lowest.
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Asthma
Evidence continues to reveal that
vitamin D may also play a role
in asthma. Vitamin D receptors
are also located on lung bronchial
smooth muscle cells, mast cells, dendritic cells and regulatory T-cells.
Vitamin D then inhibits cytokine
synthesis and release, decreases inflammation, and inhibits bronchial
smooth muscle cell proliferation
and remodeling. Vitamin D can also
enhance interleukin-10 synthesis,
which is a potent anti-inflammatory
cytokine.
In addition, evidence demonstrated that men and women with
serum 25(OH)D levels above 35 ng/
mL had a 176 mL increase in forcedexpiratory volume in one second
(FEV1). Children of women who
had vitamin D deficiency during
pregnancy were shown to be at an
increased risk of wheezing illnesses.
A small study of 86 children also
revealed there were lower serum
25(OH)D levels in children with
severe, therapy-resistant asthma,
which were associated with increased airway smooth muscle
masses, and worsened asthma
control and lung function (p<0.001).
Data on asthma in the literature
is growing, and researchers have
hypothesized that vitamin D supplementation may improve asthma
control, but there are limited
prospective studies to confirm this
hypothesis.
Cancer
Carcinomas have also been linked
to vitamin D deficiency and insufficiency in recent literature. A
meta-analysis of case-control studies
assessing serum 25(OH)D levels has
shown for each 20 ng/mL increase in
serum 25(OH)D levels, odds of colon
cancer were reduced by more than
40 percent. One large RCT sought
to determine if supplementation of
400 IU per day plus calcium had
an effect on the incidence of colon
cancer. There was no significant effect seen, as concentrations of serum
25(OH)D were measured at baseline
but not during follow-up. Thus, it
was difficult to determine if the
dose even increased deficient levels.

Due to colon cancer’s long latency
period, a trial length of only eight
years could have been a significant
limitation to the study.
Other forms of cancer, such
as breast cancer, have also been
linked to vitamin D deficiency. A
meta-analysis of vitamin D and the
prevention of breast cancer found
a 45 percent decrease in breast
cancer for those in the highest
quartile of circulating 25(OH)D of
60 nmol/L (about 24 ng/mL) compared with the lowest. A limitation
with breast cancer and vitamin D
research is that obesity can be a
confounding factor that is difficult
to separate.
Other cancers, such as prostate
cancer and pancreatic cancer, have
been reviewed as well. The most
recent meta-analysis for the U.S.
Preventative Services Task Force
suggests evidence is not sufficiently
robust to draw conclusions regarding the benefit or harm of vitamin
D supplementation for the prevention of cancer.
Chronic Kidney Disease (CKD)
Supplementation and treatment
deficiency guidelines in CKD vary
depending upon serum 25(OH)D
levels and stage of CKD, and are
discussed in the Kidney Disease
Outcomes Quality Initiative
(KDOQI) Clinical Practice Guidelines for Bone Metabolism and
Disease in Chronic Kidney Disease.
There have been recent reports
demonstrating these guidelines
may be outdated and not adequate.
A recent review by Melamed et
al. in the Clinical Journal of the
American Society of Nephrology
provides detailed information on
recent studies done in CKD and ongoing studies in vitamin D therapy
for CKD.
Overall Mortality
In addition to individual disease
processes, the role of vitamin D
deficiency in overall mortality
has been studied and prospective
observational data in older adults
suggest a 45 percent lower risk
of overall mortality in those with
serum 25(OH)D levels greater than
The New Jersey Journal of Pharmacy

Recommended Dosing for
Prevention and Treatment

Table 1
Recommendations for vitamin D intake
to prevent deficiency
Age/
Condition
0-6 months
6-12 months
1-3 years
4-8 years
9-18 years
19-50 years
51-70 years
>70 years
Pregnancy
Lactation

Institute of Medicine
Recommended Upper Limit
Intake (IU/day) (IU/day)
400
400
600
600
600
600
600
800
600
600

1,000
1,500
2,500
3,000
4,000
4,000
4,000
4,000
4,000
4,000

40 ng/mL compared with those less
than 10 ng/mL (HR 0.55; 95 percent
CI, 0.34-0.88). The NHANES III
Database also shows an increase in
adjusted all-cause mortality as serum 25(OH)D levels fall to less than
30 ng/mL, especially in women, as
well as peak protection from death
with a 25(OH)D level in the 35 to 40
ng/mL range.
Most of the increase in all-cause
mortality from this evidence can
be accredited to cardiovascular
deaths. Although epidemiological
studies have shown links to vitamin
D deficiency and insufficiency, this
information must be taken lightly
due to the fact there is no cause and
effect relationship. It is not known
whether the vitamin D deficiency
happened first or second. Vitamin D
may also be a surrogate marker for
poor health status because it reflects
an inability to get outdoors for ultraviolet B exposure due to comorbid
conditions or poor exercise tolerance. A recent study by Dror et al.
has suggested there might actually
be a nonlinear association between
vitamin D levels and cardiovascular
mortality. They found that vitamin
D levels in the 20 to 36 ng/mL range
were associated with the lowest risk
for mortality and morbidity, and the
hazard ratio below and above this
range increased significantly. This
is controversial due to the popular
belief that the more vitamin D, the
better. Limitations to this study
were the small sample size and a
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Endocrinology Society
Recommended Upper Limit
Intake (IU/day) (IU/day)
400
400
600
600
600
600
600
800
600
600

2,000
2,000
4,000
4,000
4,000
10,000
10,000
10,000
10,000
10,000

primarily Israeli population.
Continued interest in vitamin
D and the non-calcemic mechanisms have led to trials such as the
VITAL Study mentioned earlier.
More information from both this
study and other large scale studies will be needed to determine
if supplementation can improve
chronic disease states.

Screening for Vitamin D
Deficiency

At the time of writing this lesson,
screening for vitamin D deficiency
is not recommended for everyone.
Screening should only be performed in individuals thought to be
at risk. Individuals at risk for vitamin D deficiency typically include
those at risk for (1) bone disorders
(rickets, osteomalacia, osteoporosis), (2) chronic kidney disease, (3)
hepatic failure, (4) malabsorption
syndromes, (5) hyperparathyroidism, (6) granuloma-forming disorders and (7) some lymphomas; (8)
patients on certain medications
(antiseizure medications, glucocorticoids, AIDS medications,
antifungals, and cholestyramine),
(9) African American and Hispanic
children and adults, (10) pregnant
and lactating women, (11) older
adults with history of falls or nontraumatic fractures, (12) obese
children and adults.

Proper prevention and treatment
recommendations for patient populations are dependent upon age, disease states and conditions. To monitor vitamin D levels, most organizations recommend using the serum
25(OH)D. A serum 1,25(OH)2D level
is not recommended unless there are
certain conditions present, such as
acquired and inherited disorders of
vitamin D and phosphate metabolism. Serum 25(OH)D is considered
the best measure of vitamin D status
in patients at the time of writing
this lesson due to serum 25(OH)D’s half-life of approximately three
weeks, and its ability to assess both
nutritional intake and skin synthesis of vitamin D.
Differing recommendations exist
for the definition of serum 25(OH)D deficiency and insufficiency. The
most recent clinical practice guidelines from the Endocrine Society
in July 2011 state adequate serum
25(OH)D levels should be at or above
30 ng/mL. A serum 25(OH)D level
below 20 ng/mL and between 21 and
29 ng/mL is defined as deficiency
and insufficiency, respectively. The
National Osteoporosis Foundation
also recommends serum 25(OH)D levels be at the desired level of
at least 30 ng/mL. On the other
hand, the Institute of Medicine has
recommended a serum 25(OH)D
level above 20 ng/mL for good bone
health, but has defined deficiency
as serum 25(OH)D levels below 12
ng/mL and inadequate levels with
serum 25(OH)D of 12 to 20 ng/mL.
Table 1 includes recommendations
of the Institute of Medicine and the
Endocrinology Society for vitamin D
dosing to prevent deficiency.
Due to changes in society and
occupational transformations over
the past few decades, vitamin D deficiency today often results from lack
of exposure to sunlight or decreased
consumption of vitamin D-fortified
milk. The dosage range for vitamin
D supplementation recommendations differ among organizations and
experts. Vitamin D deficiency and
supplementation is a very expansive
topic at this time with numerous
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studies and controversies. Therefore, in this lesson, the ranges
discussed below are from recent
guideline recommendations for prevention and treatment of vitamin
D deficiency for pediatrics, adults,
pregnant and lactating females,
and obese adults.
Infants and Children
For prevention of deficiency, infants up to one year of age require
at least 400 IU/day of vitamin D.
Colostrum and human breast milk
contain low amounts of vitamin
D. Breastfed infants, even if being
supplemented with formula, should
be supplemented with 400 IU/day
of vitamin D beginning in the first
few days of life; this should continue until the infant is weaned to
at least 1,000 mL/day of formula.
Infants receiving >1,000 mL of
formula per day should be receiving the recommended 400 IU/day of
vitamin D in the formula; therefore, they do not need to be supplemented until formula intake falls
below this threshold. As infants
are weaned from breastfeeding or
formula, vitamin D-fortified milk
(after one year of age) or vitamin
supplements should be encouraged
to provide 400 IU/day of vitamin D.
The recommendation for children one to 18 years of age is 600
IU/day of vitamin D. For treatment
of deficiency in infants up to one
year of age and children one to 18
years, the suggested dose is 2,000
IU/day of vitamin D for six weeks,
or 50,000 IU once weekly for six
weeks to achieve a serum
25(OH)D level above 30 ng/mL.
After this level is achieved, maintenance therapy of 400 to 1,000 IU/
day of vitamin D to promote optimal bone health is recommended
for infants up to one year of age,
and 600 to 1,000 IU/day for children one to 18 years of age.
Adults
In adults, the recommended vitamin D intake to maximize bone
health and muscle function is at
least 600 IU/day and 800 IU/day
for adults aged 19 to 70 and 70
or more years, respectively. The
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National Osteoporosis Foundation recommends a higher dosage of 800 to 1,000 IU/day for all
adults aged 50 or older. Treatment
recommendations for vitamin D
deficiency in adults are 6,000 IU/
day of vitamin D or 50,000 IU once
a week for eight weeks, to achieve
a serum 25(OH)D level above 30
ng/mL. Once achieved, this should
be maintained by using 1,500 to
2,000 IU/day of vitamin D. It has
also been shown that 50,000 IU of
vitamin D2 once every other week
allowed serum 25(OH)D levels to
be maintained at 35 to 50 ng/mL
without toxicity. Nursing home
residents have also used 50,000 IU
of vitamin D2 three times per week
for one month, or 100,000 IU every
four months.
Obese Individuals
Due to the body’s ability to store
the fat-soluble vitamin D in adipose tissue, the recommended dose
of vitamin D for obese adults (BMI
>30 kg/m2) should be at least two
to three times the amount that
is typically recommended for the
individual’s age group. Previously,
to prevent vitamin D deficiency in
obese individuals, recommendations have been to provide 1,000 to
2,000 IU/day or 50,000 IU vitamin
D every one, two or four weeks to
achieve serum 25(OH)D levels of
at least 30 ng/mL. Treatment of
vitamin D deficiency could require
at least 6,000 to 10,000 IU/day to
maintain a serum 25(OH)D level
above 30 ng/mL. Another treatment recommendation would be
to provide 50,000 IU of vitamin D
every week for eight to 12 weeks,
and then repeat for another eight
to 12 weeks if serum 25(OH)D is
found to be less than 30 ng/mL.
Pregnant and Lactating Women
For pregnant and lactating females, vitamin D deficiency can
be common, notably in high-risk
women, including vegetarians,
women with limited sun exposure,
and ethnic minorities (especially
with darker skin). Deficiency has
also been shown to be linked to
developing preeclampsia, gesta-

tional diabetes, and cesarean section
delivery.
Also, vitamin D deficiency in
pregnant women has shown an
increased risk of babies with lower
birth weight for their gestational
age and for development of disease
in the future. Vitamin D supplementation is also very important to
help prevent childhood rickets and
osteomalacia in pregnant women.
Recommendations for both pregnant
and lactating females for vitamin
D supplementation are at least 600
IU/day. Supplementing above the
recommended 400 IU/day in most
prenatal vitamins has not been
studied extensively. There is insufficient evidence at this time to screen
all pregnant women for vitamin D
deficiency, unless there is concern.
The Endocrine Society recommends that serum 25(OH)D levels
should be maintained at 30 ng/mL
or above, and that the 1,000 to 2,000
IU/day of vitamin D needed to reach
this level is considered safe by most
experts. A recent study by Hollis
et al. concluded that for all women,
regardless of race, 4,000 IU/day of
vitamin D is a safe and effective way
to raise 25(OH)D levels to achieve
sufficiency. In this study, pregnant
women were randomized to receive
either placebo, 400 IU/day, 2,000 IU/
day, or 4,000 IU/day depending on
baseline 25(OH)D levels. The primary outcome one month prior and
at delivery was statistically different
between each group, with the patients receiving 4,000 IU/day at the
highest mean 25(OH)D level. Half
of the mothers who received 400 IU/
day met a secondary outcome with
serum 25(OH)D levels >32 ng/mL
prior to delivery. In all groups, improvement of vitamin D status came
without toxicity or adverse events.
Women with serum 25(OH)D levels
greater than 40 ng/mL at the initial
visit were not included in the 4,000
IU/day group. Thus, it is difficult to
extrapolate this data to all females
without testing baseline serum
25(OH)D levels. Supplementation
with vitamin D was not used during
the first 12 weeks of gestation; thus
data cannot speak to the safety of
these regimens during the first triThe New Jersey Journal of Pharmacy
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Another study reports vitamin
D2 and D3 to be equally effective
in maintaining vitamin D levels.
Dosage forms of vitamin D2 and
D3 supplements are available in
strengths of 400 IU, 800 IU, 1,000
IU, 2,000 IU, 5,000 IU, 8,000 IU,
10,000 IU, and 50,000 IU as capsules, solutions, drops, gummies,
and tablets. Few foods provide the
needed source of vitamin D, with
most averaging vitamin D content
between 100 to 200 IU. Dietary
sources that are vitamin D-fortified
include milk, orange juice, yogurt,
margarine, cheeses, some bread
products and cereal. Other dietary
sources of vitamin D include swordfish, salmon, tuna, sardines, liver,
and egg yolk.

Vitamin D Toxicity

Toxicity is always a concern with
any supplement or medication.
Vitamin D toxicity can cause
hypercalcemia, hypercalciuria,
vascular and soft tissue calcification, nephrolithiasis, and retarded
growth and hypercalcemia in
infants. There is also emerging
evidence that toxicity can contribute to all-cause mortality, selected
cancers, cardiovascular risks, falls
and fractures. Hypercalcemia is
usually the sign of acute toxicity
with vitamin D, and has been seen
with doses that exceed 10,000 IU/
day and 25(OH)D levels above 150
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Conclusion

Vitamin D deficiency, insufficiency,
and supplementation have been
making headlines worldwide.
The body of literature seems to
be expanding on a daily basis
regarding vitamin D deficiency
and treatment. This lesson certainly cannot include all available
information regarding vitamin D
deficiency, insufficiency, and treatment available. Although much of
the information is based on epidemiological information, there is
reason to believe vitamin D may be
the missing key for disease states
seemingly unrelated to bone and
calcemic mechanisms, once thought
to be vitamin D’s only role in the
human body.
The authors, the Ohio Pharmacists Foundation
and the Ohio Pharmacists Association disclaim
any liability to you or your patients resulting from
reliance solely upon the information contained
herein. Bibliography for additional reading and
inquiry is available upon request.
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The Ohio Pharmacists Foundation Inc. is
accredited by the Accreditation Council
for Pharmacy Education as a provider of
continuing pharmacy education.
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continuing education quiz
Vitamin D Deficiency and Treatment

1. Which of the following is the biologically active form of
vitamin D?
a. Ergocalciferol
c. 25(OH)D
b. Cholecalciferol
d. 1,25(OH)2D
2. Data from National Health and Nutrition Examination Surveys (NHANES) from 2001 to 2006 report what percentage of
Americans were at risk for vitamin D deficiency with a 25(OH)D
level less than 10 ng/mL?
a. 5 percent
c. 15 percent
b. 8 percent
d. 30 percent

Please print.

Program 0129-0000-14-002-H01-P
0.15 CEU

Name________________________________________________
Address_____________________________________________
City, State, Zip______________________________________
Email_______________________________________________
NABP e-Profile ID____________Birthdate_________

(MMDD)

Return quiz and payment (check or money order) to
Correspondence Course, OPA,
2674 Federated Blvd, Columbus, OH 43235-4990

3. Risk factors for vitamin D deficiency include all of the following EXCEPT:
a. obesity.
c. insufficient sunlight exposure.
b. age >65 years.
d. light skin.

7. Cancers with potential links to vitamin D deficiency include
all of the following EXCEPT:
a. breast cancer.
c. thyroid cancer.
b. colon cancer.

4. Which of the following statements is true regarding racial
disparities and vitamin D?
a. African Americans have a higher serum 25(OH)D level
than White Americans.
b. Suboptimal vitamin D status may contribute to racial
disparity in albuminuria.
c. Preterm birth rates have never been associated with decreased vitamin D levels.
d. White Americans have a higher rate of hypertension vs.
African Americans which could be related to 25(OH)D levels.

8. What is the recommended daily intake of vitamin D for a
6-year-old?
a. 200 IU
c. 600 IU
b. 400 IU
d. 800 IU

5. Which of the following is true regarding vitamin D and
diabetes?
a. Vitamin D deficiency has only been linked to type 2 diabetes.
b. In a small study, mean vitamin D levels were found to be
significantly higher in those with extensive peripheral neuropathy.
c. Evidence suggests vitamin D influences beta cell function
directly and may make beta cells more resistant to types of cellular stress.
d. There is no established relationship between vitamin D
and diabetes.
6. Ginde et al. demonstrated that the prevalence of upper
respiratory tract infections increased significantly as the serum
25(OH)D levels dropped, regardless of the season of the year.
a. True
b. False

Completely fill in the lettered box corresponding to
your answer.
1.
2.
3.
4.
5.

[a]
[a]
[a]
[a]
[a]

[b]
[b]
[b]
[b]
[b]

[c]
[c]
[c]
[c]
[c]

[d] 6. [a]
[d] 7. [a]
[d] 8. [a]
[d] 9. [a]
[d] 10. [a]

[b]
[b]
[b]
[b]
[b]

[c]
[c] [d]
[c] [d]
[c] [d]

11. [a]
12. [a]
13. [a]
14. [a]
15. [a]

[b]
[b]
[b]
[b]
[b]

[c] [d]
[c] [d]
[c] [d]
[c] [d]

 I am enclosing $5 for this month’s quiz made payable
to: Ohio Pharmacists Association.
1. Rate this lesson: (Excellent) 5 4 3 2 1 (Poor)
2. Did it meet each of its objectives?  yes  no
If no, list any unmet_______________________________
3. Was the content balanced and without commercial bias?
 yes  no
4. Did the program meet your educational/practice needs?
 yes  no
5. How long did it take you to read this lesson and complete the
quiz? ________________
6. Comments/future topics welcome.
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9. Most of the data regarding all-cause mortality and vitamin D
can be accredited to which of the following?
a. Cardiovascular deaths
b. Diabetes complication deaths
c. End-stage renal disease
d. Asthma deaths
10. All of the following individuals could be at risk for vitamin
D deficiency and should be screened EXCEPT those:
a. with chronic kidney disease.
b. on glucocorticoids.
c. who are obese.
d. with hypoparathyroidism.
11. How much vitamin D supplementation is required per day
for a three-month-old receiving both breast milk and approximately 600 mL of formula?
a. 200 IU
c. 600 IU
b. 400 IU
d. 800 IU
12. Because vitamin D is fat soluble and stored in adipose tissue, the recommended dose for individuals with BMIs >30 kg/m2
is how much greater than typically required for that individual’s
age group?
a. Should be the same
c. Three to four times
b. Four to five times
d. Two to three times
13. All pregnant women should be screened for vitamin D
deficiency.
a. True
b. False
14. Which of the following is NOT a dietary source of vitamin
D?
a. Swordfish
c. Chicken
b. Egg yolk
d. Liver
15. Which of the following is NOT a sign of vitamin D toxicity?
a. Tachycardia
c. Vascular calcinosis
b. Metallic taste
d. Pancreatitis

To receive CE credit, your quiz must be received no later than February 15, 2017. A passing grade of 80% must be attained. CE credit for
successfully completed quizzes will be uploaded to the CPE Monitor.
CE statements of credit will not be mailed, but can be printed from the
CPE Monitor website. Send inquiries to opa@ohiopharmacists.org.
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WILL YOU
SURVIVE
YOUR PHARMACY?
Will your pharmacy survive you?
At RDC, we believe the answer to these questions is a
resounding…“Yes!” That’s why we‘re proud to present a unique and
powerful program for taking you far beyond mere survival.
The Inspired Independence Program delivers the strategies, tools and support you need to
thrive as a pharmacy owner.
Created and delivered by Waypoint Pharmacist Advisors, the program is good news for:
s %XITING YOUR PHARMACY WHEN AND HOW YOU WISH
s %NJOYING GREATER INDEPENDENCE DURING AND AFTER
pharmacy ownership
s -AKING EXCEPTIONAL PERSONAL FINANCIAL DECISIONS
s )MPLEMENTING A HIGHLY EFFECTIVE PERSONAL INVESTMENT PLAN
s ,EAVING A MEANINGFUL AND ENDURING FAMILY AND BUSINESS
legacy

Yes! It is your time to thrive!

INDEPENDENT PHARMACY IS OUR BUSINESS

Getting started is simple,
free and takes only
30 minutes
Call: 843.873.4420
Email: Rick@waypointus.com
For more information visit
www.waypointus.com/RDC

Practice Spotlight:
How Did I Get Here?
If you ask me what I am, I will tell you I am a pharmacist; but if
you ask me what I do, I will answer “medical writing.” My current
position is Senior Medical Writer at Maxcess Managed Markets,
the market access agency and fastest growing business unit within
Publicis Healthcare Communications Group (PHCG). “How did
I get here?” you ask. As a pharmacy student, I aspired to be a
medical writer, but much like it still is today, the options available
to me were elusive. I had already worked in a pharmacy since
high school and I started working part-time as a retail community pharmacist immediately upon getting my pharmacist license
while finishing 6th year clinical rotations at Ernest Mario School of
Pharmacy at Rutgers University. Thanks to a Rutgers career fair,
upon graduation I started my career as a medical writer in a small,
privately-owned medical communications agency, focusing on
publications planning and development, branded promotion for
healthcare professionals, and later continuing medical education.
I then went back to full-time retail community pharmacy for one
of the large chains for the last seven years. During that time, I was
also a freelance medical writer and worked on slide decks, curriculum development, and meeting reports to name a few types of
projects. But my itch was always to go back to writing full-time.
Last year, an amazing opportunity came up not only to write
again, but to specialize in managed markets. This is an up-andcoming niche, as many medical communications agencies are
instituting specialized managed markets divisions in light of the
ever-evolving and increasingly complicated health care landscape.
What better activity for a pharmacist than to help create strategies
to maximize market access? Do I miss patient care? Yes I do,
but I am still helping patients by creating ways to overcome the
barriers to access, whether they be health literacy issues, financial
hurdles, or policy-related obstacles. Every day in practice, we as
pharmacists see the myriad of reasons why patients often cannot
and do not ultimately get the medications prescribed for them. And
we intimately know the ins and outs of cost-containing measures,
such as step edits and prior authorizations, how they actually occur
in the real world, and how they affect our patients. How many of
us have 10, 50, 100 pending prescriptions on which we are waiting
a prior authorization form to be submitted to the payer, waiting for
it to be reviewed, waiting for an approval, all while the patient
should have started their treatment already? Well, now my job is
to help expedite that process from the outside – by providing key
stakeholders (formulary decision makers, providers, office staff,
and pharmacists) with resources to ultimately get the prescription
to the patient. In developing strategies and tactics, I can address
the obstacles that are preventing patient access to prescriptions.
While a brand teams’ goal is to encourage prescribers to write for
their product, once the prescription makes it to the pharmacy, it is
another challenge to ensure the patient purchases that prescription
and keeps taking it.
As a strategic partner with pharmaceutical companies, Maxcess
Managed Markets provides insights and expertise to design
innovative strategic and tactical solutions across multiple channels
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to optimize access and strengthen brand plans. As a full-service
agency with strategic and creative know-how, we help develop
effective managed markets plans that solve communication
challenges and create meaningful connections. We develop clear
and concise strategic messaging and carry it through the payerpatient-provider continuum. Our in-house experts and industry
advisors have a deep understanding of the dynamic health care
landscape.
Select Examples of What We Do:
• Researching channel market opportunities
• Creating market access strategies to secure market readiness and
product resonance
• Developing value proposition messaging and tactics
• Translating economic research data to support brand goals
• Designing pull-through strategies using nonpersonal and
personal approaches
• Formulating training materials for account management and
field sales teams
• Evaluating effectiveness of tactics and messages
Our staff consists of strategic thinkers, copy experts, creative
minds, graphic artists, and account professionals. Some individuals
are health care professionals, some have advanced degrees in the
health sciences, and some have business and/or managed care
experience. Our target audiences span the gamut of the health care
landscape and include business decision makers as well as health
care providers and patients. See Figure 1 on next page.
The Role of a Medical Writer
COLLABORATION IS KEY! The approach to any project from
creative brief to execution is collaborative. In any given day, I
have numerous interactions with account professionals, editors,
the creative team (graphic designers and Art Directors), sister
agencies (who offer expertise in web design, iPad programming,
and app development) and of course, clients. I and my fellow
medical writing colleagues are responsible for creating bold, onstrategy, medically accurate, persuasive, and relevant copy for
our clients, with deliverables such as monographs, slide decks,
visual aids, brochures, flashcards, and educational tools tailored
to various specific audiences.
Our job responsibilities include:
• Researching and developing copy concepts that are relevant,
strategically focused, evidence-based, and thought provoking
• Developing programs, incorporating external expert/client input, and being responsible for the quality, medical accuracy,
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and integrity of the content while adhering to budget and project specifications
Becoming acquainted with clients and understanding a product's challenges in relation to the overall market
Researching the current medical/managed care landscape for
up-to-date references and new strategies
Assuring that written materials and slides meet strategic goals
and project objectives and contain appropriate scientific and
marketing messages, through the development and implementation of an approved project brief
Initiating discussions with Account Leads regarding any potential barriers to successful project completion that may arise
(deadline, hours, budget, etc) and suggesting solutions that address client and internal agency needs
Adhering to project parameters including deadlines, budget,
and content limitations
Accurately referencing and annotating of all material following the style established by/for client (usually AMA)
Preparing materials for medical/legal review, and as required,
participating in client’s medical/legal review process and providing solutions to ensure/accelerate approval
Managing on-site coverage for medical conferences and symposia and developing associated slide decks, executive summaries, and meeting reports
Traveling on-site to provide input and expertise

In addition, a medical writer must be able to analyze and interpret
scientific data, demonstrate strong organizational, analytical, and
interpersonal communication skills, manage projects with limited
direction and work within tight deadlines, possess strong verbal
and written communication skills, have the ability to interface
directly with client and external experts, be familiar with internet
research (PubMed and other document delivery systems), and be
able to determine appropriate references and resources.

Opportunities
If you are wondering about the career opportunities for
pharmacists beyond direct patient care, or perhaps your students
or interns want to know what types of post-graduate careers they
can pursue, know that there are practice sites for pharmacists
beyond inpatient and outpatient facilities where they can apply
their clinical knowledge and communication skills in a unique
way.
For more information and resources on medical writing, please
visit the American Medical Writers Association (AMWA) at
www.amwa.org.
For more information on managed care pharmacy, please visit
the Academy of Managed Care Pharmacy (AMCP) at
www.amcp.org.
For more information or careers within PHCG, please see our
website: http://www.maxcessmm.com or contact me at:
nicole.lovullo@maxcessmm.com
About the Author
Nicole M. Lovullo, PharmD, RPh
Senior Medical Writer
Maxcess Managed Markets
1200 Route 22 East
Bridgewater, NJ 08807
908-203-3462 (phone)
908-203-4588 (fax)
nicole.lovullo@maxcessmm.com

Figure 1. Primary and secondary target audiences
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145th Annual Meeting
and Convention

October 16-18, 2015
Harrah’s Hotel and Casino
Atlantic City, New Jersey
Registration is OPEN at www.njpharmacists.org.
Sign up today!

Call 1.800.553.2730
Email: bmotley@hlcoshatt.com

ONE OF THE
LARGEST

DISTRIBUTORS
OF
SHELVING
IN THE NATION

Pharmacy Shelving
Flex RX & Classic Shelving
Under-Counter Units
Pick-up/Drop-off Area
Check-out & Consultation Area
Retail Shelving
Merchandise Shelving
Display Showcasing
Shelving Accessories
DME
Décor & Signage

NOW PARTNERING WITH RDC
Jay Shearer
jjshearer@rdcdrug.com
(C) 607.759.2570

or

Lanny Doud
lanny@qcpharmacies.com
(C) 585.739.4268

