Volume | 6 Issue | 1

University at Buffalo

Y8 | School of Pharmacy and
Pharmaceutical Sciences

Drug Information Newsletter
Fall 2017

In this issue...

e Bevyxa™ (Betrixaban)
Olawonuola Abiona, PharmD

¢ Adjunctive Minocycline in the Treatment of Psychiatric lllness
Emily Leppien, PharmD

e SGLT> Inhibitors: Safety Update
Katie Frieling, PharmD

¢ New York State Implements a Naloxone Copayment Assistance Program
lvan Alvarez, PharmbD

The University at Buffalo School of Pharmacy and Pharmaceutical Sciences (UB SPPS) Drug Information
Newsletter is dedicated to providing timely information relevant to healthcare practitioners in New York. The
newsletter supplies information on clinical practice guidelines, medication safety issues, new drug
approvals/medications under development, medication shortages, and drug class reviews.

Bevyxa™ (Betrixaban)
Olawonuola Abiona, PharmD

Betrixaban (Bevyxa®) is a factor Xa inhibitor that was approved by the Food and Drug Administration (FDA)
in June 2017.1 It is the only oral anticoagulant indicated for prophylaxis of venous thromboembolism (VTE)
specifically in adult patients hospitalized for an acute medical illness who are at risk for thromboembolic
complications. There are several other oral anticoagulants, listed in Table 1.

Clinical pharmacology

Betrixaban works by selectively blocking the active site of factor Xa; it does not require a cofactor for activity.!
Betrixaban inhibits both prothrombinase as well as free factor Xa activity. Through inhibition of factor Xa, the
drug decreases thrombin generation, but it does not have a direct effect on platelet aggregation. The peak
concentration of betrixaban occurs within 3 to 4 hours of administration, and the oral bioavailability of an 80
mg dose is about 34%. Betrixaban is metabolized primarily through hydrolysis (independent of cytochrome
P450 [CYP] enzymes) but is predominantly found unchanged in the human plasma. Less than 1% of minor
metabolites are formed via metabolism by CYP 1A1, 1A2, 2B6, 2C9, 2C19, 2D6, and 3A4. The volume of
distribution is 32 L/kg and in vitro plasma protein binding is 60%. Excretion of the drug occurs mostly in the
feces (85%) and in the urine (11%). The elimination half-life is between 19 and 27 hours.

In patients with renal impairment, absorption of betrixaban is increased, with a 2.63-fold change in mean area
under the curve (AUC) noted among patients with severe renal impairment (estimated glomerular filtration
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rate >15 to <30 mL/min/1.73 m?) compared to healthy volunteers.! At this time, studies have not been
conducted in patient with hepatic impairment.
Table 1. FDA-approved uses and dosing of oral anticoagulants.!-6
Drug name .
(brand, Mechatr_wlsm o Indication(s) Dosing
manufacturer) action
5 mg BID, unless:
Reduction of the risk of stroke and 2 of the following:
systemic embolism in patients with Age 280
nonvalvular atrial fibrillation V\;gt <60 k};g 2.5mg BID
ixab SCr =1.5 mg/dL
?Eﬁ?éil?% Prophylaxis of D\éT,hwhich r(rj]ay lead to | Hip: 2.5 mg BID for 35 days
. ' Factor Xa inhibitor | PE, in patients who have undergone .
grhsité)tlj-)Myers hip or knee replacement surgery Knee: 2.5 mg BID for 12 days
q 10 mg BID for 7 days
Treatment of DVT and PE ¥ On Day 8 transitionto ¥
5mgBID
Reduction in risk of recurrent DVT 2.5 mg BID
and PE following initial therapy '
CrCl =30 mL/min: 160 mg x1, then
Betrixaban Propljylgxis of VTE in adult pgtients 80 mg once daily, for 35 to 42 days
(Bevyxa™ Eactor Xa inhibitor hospitalized for an acute medical CrCl 215 to <30 mL/min (or using
Portola) ' illness, who are at risk for concurrent P-gp inhibitor): 80 mg
thromboembolic complications x1, then 40 mg once daily, for 35 to
42 days
Reduction of the risk of stroke and CrCl >30 mL/min: 150 mg BID
systemic embolism in patients with .
n)é)nvalvular atrial fibrirl)lation CrCl15-30 mL/min: 75 mg BID
Dabigatran Trea_tment of DVT ar_1d PE in patients
(Pradaxa® Direct thrombin preylously treated with a parenteral _
Boehringer’ inhibitor antlcoagule_\nt for 5-10 days CrCl >30 mL/min: 150 mg BID
Ingelheim) Reduction in risk of recurrent DVT
and PE following initial therapy
Who have Undergone hip replacement. | CC1 >30 mL/min: 110 mg <, then
surgery 220 mg once daily for 28-35 days
Reduction of the risk of stroke and CrCl >50 to <95 mL/min: 60 mg
systemic embolism in patients with once daily
nonvalvular atrial fibrillation Do not use if CrCl >95 mL/min
Edoxaban 60 mg once daily, unless:
(Savaysa™, Factor Xa inhibitor Treatment of DVT and PE in patients CrCl 15-50 mL/min,
Daiichi Sankyo) . - P Wt <60 kg, or
previously treated with a parenteral Concurrent use of 30 mg once
anticoagulant for 5-10 days . daily
certain P-gp
inhibitors

Rivaroxaban

Reduction of the risk of stroke and
systemic embolism in patients with
nonvalvular atrial fibrillation

CrCl >50 mL/min: 20 mg once
daily (with evening meal)

CrCl 15-50 mL/min: 15 mg once

(Xarelto®, Factor Xa inhibitor daily (with evening meal)
Janssen) 15 mg BID for 21 days
Treatment of DVT and PE ¥ On Day 22 transitionto ¥V
20 mg once daily
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Drug name Mechanism of
(brand, - Indication(s) Dosing
action
manufacturer)
Reduction in risk of recurrent DVT
and PE in patients at continued risk 10 mg once daily
after completion of initial treatment
for =6 months
Prophylaxis of DVT, which may lead to | Hip: 10 mg once daily, for 35 days
fe%&frﬁgﬁ?tsilrjggirgomg hip or knee Knee: 10 mg once daily, for 12 days
Prophylaxis and treatment of VTE
Prophylaxis and treatment of
Warfarin thromboembolic complications
(Coumadin®, Vitamin K associated with atrial fibrillation Individualize and adjust based on
Bristol-Myers antagonist and/or cardiac valve replacement INR
Squibb) Reduction in risk of death, recurrent
M1, and thromboembolic events after
MI

BID=twice daily, CrCl=creatinine clearance, DVT=deep vein thrombosis, INR=international normalized ratio, MI=myocardial
infarction, P-gp=P-glycoprotein, PE=pulmonary embolism, VTE=venous thromboembolism, Wt=weight

Dosing and storage

The manufacturer recommends administering betrixaban at an initial single dose of 160 mg, followed by 80 mg
once daily.! Betrixaban should be administered with food. The recommended duration of treatment ranges
from 35 to 42 days.

Patients who have severe renal impairment (creatinine clearance [CrCl] >15 to <30 mL/min, calculated using
the Cockcroft Gault equation and actual body weight) should receive a reduced dose of betrixaban.! The
recommended initial dose in these patients is 80 mg followed by 40 mg once daily. Patients who are
concurrently taking P-glycoprotein (P-gp) inhibitors should also receive a reduced dose of betrixaban (80 mg
on day 1, followed by 40 mg once daily).

If a dose of betrixaban is missed, patients should take it as soon as possible on the same day; the daily dose
should never be doubled to make up for a missed dose.! Betrixaban is supplied as oral capsules in 2 different
dosages (40 mg and 80 mg) and should be stored at room temperature.

Safety

Warnings and precautions

Betrixaban carries a boxed warning that spinal/epidural hematomas may occur if the medication is used in
patients receiving neuraxial anesthesia or undergoing a spinal puncture.! There may be an increased risk with
use of an in-dwelling epidural catheter or concurrent use of medical products affecting hemostasis.
Spinal/epidural hematomas can result in long-term or permanent paralysis. To mitigate this risk, an epidural
catheter should not be removed earlier than 72 hours after the last dose of betrixaban, and the next dose of
betrixaban should not be given earlier than 5 hours after the catheter is removed.

Patients who receive neuraxial anesthesia while taking betrixaban should be monitored frequently for signs of
neurological impairment.! The potential risks versus benefits of neuraxial intervention must be assessed before
it is administered to an anticoagulated patient.
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Adverse reactions

There is an increased risk of bleeding with betrixaban, which can be fatal.! Concurrent use of medications
affecting hemostasis can increase the risk of bleeding. These medications include heparin, thrombolytic agents,
aspirin, other antiplatelet agents, selective serotonin reuptake inhibitors, nonsteroidal anti-inflammatory drugs
(NSAIDs), and serotonin norepinephrine reuptake inhibitors. Patients should be educated on the signs and
symptoms of blood loss. At this time there is no reversal agent for betrixaban, and the drug’s effects are
expected to persist for at least 72 hours after the last dose. Vitamin K, protamine sulfate, and tranexamic acid
are not expected to reverse the anticoagulant effects of betrixaban. If a patient is experiencing an active
pathological bleed, betrixaban should be discontinued and, if needed, blood products should be administered.

Drug interactions

When P-gp inhibitors such as amiodarone, azithromycin, verapamil, ketoconazole, or clarithromycin are used
concurrently with betrixaban, there may be an increase in exposure to betrixaban, which can lead to adverse
events.! Increased monitoring and dose adjustment may be warranted when betrixaban is co-administered with
these medications.

Patients using the following medications concurrently with betrixaban may also require frequently monitoring
and dose adjustment as these medications may increase the risk of bleeding: anticoagulants, antiplatelet drugs,
thrombolytic, aspirin, and NSAIDs.!

Efficacy

Betrixaban was granted a Fast Track designation by the FDA and assigned Priority Review, based on its
potential to offer a significant improvement in treatment.”-8 Approval of betrixaban was based on data from 1
phase 3 trial: the APEX study.

APEX was a double-blind, double-dummy, multinational clinical trial in which patients who were hospitalized
for acute medical illnesses were randomized to receive betrixaban or enoxaparin for prevention of VTE.8 This
study was conducted to determine if anticoagulation therapy for an extended period (35-42 days) following
hospital discharge would be beneficial. Current guidelines recommend the use of low-dose parenteral
anticoagulants for 6 to 14 days in patients at high risk for thromboembolism but advise against extended
thromboprophylaxis after hospital discharge.® However, the risk of deep vein thrombaosis (DVT) and
pulmonary embolism (PE) is still high for at least the first month after discharge.8 Per APEX investigators, 3
trials were previously conducted, evaluating use of other anticoagulants (enoxaparin, apixaban, and
rivaroxaban) in this patient population, but their findings were not positive.810-12

Patients included in APEX were aged >40 years, hospitalized for <96 hours for heart failure, respiratory
failure, infectious disease, rheumatic disease, or ischemic stroke, with reduced mobility and at least 1 other risk
factor for VTE.8 These risk factors included: age >75 years, age 60-74 years with D-dimer >2 times the upper
limit of normal (ULN), or age 40-59 years with D-dimer >2 times the ULN and a history of either VTE or
cancer. Betrixaban was administered at a single loading dose of 160 mg followed by 80 mg once daily for an
extended duration of 35 to 42 days, while enoxaparin was administered at a dose of 40 mg once daily for a
shorter duration of 6 to 14 days. Patients with severe renal impairment received 50% of these doses (for
enoxaparin and betrixaban). Those concomitantly receiving a P-gp inhibitor received a reduced dose of
betrixaban (1 dose of 80 mg then 40 mg daily).

After about 35% of patients were enrolled in the study an amendment was made to the protocol, based on
findings from the MAGELLAN trial, which indicated that patients with high D-dimer levels had more frequent
VTE endpoints compared to the overall study population.18.13 Enrollment was restricted to patients aged >75
years or with D-dimer levels >2 times the ULN, and statistical analyses were planned for 2 cohorts. Cohort 1
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included patients with an elevated D-dimer (>2 times the ULN) and cohort 2 included patients with an
elevated D-dimer and aged >75 years.

The primary outcome of APEX was a composite of asymptomatic proximal DVT between days 32 and 47,
symptomatic proximal or distal DVT, symptomatic nonfatal PE, or death from VTE between days 1 and 42.8
The secondary outcomes were a composite of symptomatic venous thromboembolism through day 42 (death,
and non-fatal pulmonary embolism) and a composite of asymptomatic proximal DVT between days 32 and 47,
symptomatic DVT, nonfatal PE, or death from any cause through day 42. Efficacy was analyzed based on the
modified intent to treat (mITT) population. Patients were included in the analysis if they had >1 dose of the
study drug and had follow-up assessment data on >1 of the primary or secondary efficacy outcome
components. These analyses were also conducted in the 2 aforementioned cohorts.

A total of 7,513 patients were included in this study: 3,759 in the betrixaban group and 3,754 in the enoxaparin
group.8 Baseline demographics were well-matched; with the exception of the percentage of participants with
CrCl 15-30 mL/min, there were no statistically significant differences between groups.i3 Approximately 55% of
participants were female and 93% were Caucasian. The mean age was 76.4 years. The most frequently observed
acute medical conditions were decompensated heart failure (45%), acute infection (29%), respiratory failure
(12%), ischemic stroke (11%), and rheumatic disorders (3%). In terms of risk factors for VTE, 68% of patients
were aged >75 years, 97% were severely immobilized at study entry, and 62% had D-dimer >2 times the ULN.
In this study, 8.3 % of patients in the betrixaban group and 7.9% of patients in the enoxaparin group had a
history of DVT or PE.

The efficacy results for the primary outcome in the mITT population are described in Table 2.8 Notably, only
6,286 of the patients (3,112 in the betrixaban arm and 3,174 in the enoxaparin arm) could be evaluated for the
primary outcome. In acute medically ill patients with elevated baseline D-dimer levels (cohort 1), the primary
outcome was reported in fewer patients receiving betrixaban vs. enoxaparin; however, the difference was not
statistically significant. In contrast, among patients with elevated baseline D-dimer levels and age >75 years
(cohort 2), as well as the overall population, statistically significant differences were observed in the primary
outcome, favoring betrixaban.

In all 3 cohorts, key secondary end points (symptomatic VTE, primary efficacy outcome plus death from any
cause, and net clinical benefit) were reported less frequently in the betrixaban group versus the enoxaparin
group.8 However, statistically significant differences were only observed in the overall study population;
differences observed between treatment groups in each of the cohorts were not statistically significant.

In addition to efficacy outcomes, patients were monitored for bleeding and other adverse events for up to 77
days.18 Major bleeding occurred in 0.7% of the betrixaban group and 0.6% of the enoxaparin group (relative
risk [RR]=1.19; 95% confidence interval [CI] 0.67 to 2.12).8 The incidence of fatal bleeding was similar in the 2
study groups. In cohort 1, no cases of fatal bleedings were reported in the betrixaban group, but 1 case was
reported in the enoxaparin group. In cohort 2, 1 case of fatal bleeding was reported in both treatment groups.
Major or clinically relevant nonmajor bleeding occurred in 3.1% of the betrixaban group and 1.6% of the
enoxaparin group (RR=1.97; 95% CI 1.44 to 2.68).

The APEX clinical trial showed significant reduction in symptomatic events and asymptomatic DVT with
betrixaban compared to enoxaparin in patients hospitalized for acute medical ilinesses.8 This study showed that
extended administration of oral betrixaban can reduce the rate of VTE in patients who have predefined risk
factors. Though the study did not show a significant difference in the primary efficacy outcome in patients with
elevated baseline D-dimer levels, their findings in patients with elevated D-dimer levels and age >75 years, as
well as the overall study population, suggest that there could be significant thromboembolic benefits associated
with extended use of betrixaban, compared to shorter term therapy with enoxaparin.
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Table 2. Results of the primary and secondary outcomes in the APEX trial and their components.8

Issue | 1

Daubcome Cohaort 1 Cohart 2 Orverall Population
Betrizgban  Emoxaparin  Relative Risk P Betrizaban  Encaaparin  Pelstiee Risk P Btrizaban  Enosaparin Felative Risk P
(M=1914) [M=1956) (5% Cl}  value] (MN=2843) [N=3583) {959 C1) Valuef  [M=3113) (N=3174) A% cry  Valuej
o okl po. (%) no.Sokal ne. [56) wo. fraral mo. (98]
Primary end point
Primary efficacy owt- 13271914 LEE/1956 0El 0054 DGOy 2E4F 206 T2EST 0.0 003 IBS/3E12 22R{30 74 OFE LR
comied [6.9) [8.5) {0U65-1.004 {5.6) 7.1 (0. 660,98 {5.3) {7.0) {0L63-0.92)
Asymplomatic promis 105 1 & ] 128 152 B L ) 133 176 1) M
ral desp-vein
thrambosis
Symplomatic proxi- 14 19 L] L ] I4 Z1 L] M& 14 12 MA M
mal oo distal deep-
wisn thrombosis
Syrnptoamatic non fa- 5 17 A, A ] 18 BA A 5 L& e MA
tal pulmgnary
embolitm
Death from vencus 12 11 & A 13 13 A A 13 7 1] e 1
thramboembolism
Ky setondary end paints
Sympbomatic venous 1072314 442313 a7 .02 15/5407 4973507 0.7l 0.1k 55721 54 /37D LG4 U0
thrombeemba- (1.3} 1.9 {0.42-1.07) (1.0 [1.4) (0. 46109 {0.9) {1.5) {0.42-0.98)
lism
Primary efficacy outeome 2332014 2642054 089 Ql& 291 /2971 IFar30ie 0.90 015 TA8/3245 359/3310 085 0.02
plus death fram (11.5) (13.9) (0.75-1.05) (5.8) {10.9) (0.7 7-1.04) [5.2) (10u8) 0. 73-0.98)
any causey
et clinical berefia| B£1/1914 1741956 [LEF 0,07 1742842 20472893 0.8 Q.05 I T IS £ E T VL oL7a il
(7.4} §8-9) (0.66-1.01) (6.1} [7.4) (0 EE=1.00] (5.5} (7.3 (0/65-0.95)
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Summary

It remains to be seen whether betrixaban will be widely used for patients who are at risk for thromboembolic
complications. Since betrixaban was granted Fast Track approval by the FDA under Priority Review, available
data on the drug are limited. While betrixaban seems to have clear benefits, further trials are necessary to
elucidate its place in therapy.
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Adjunctive Minocycline in the Treatment of Psychiatric Illness
Emily Leppien, PharmD

Introduction/Background

Recently, the World Health Organization (WHO) reported that antimicrobial resistance is a significant threat
to effective prevention and treatment of an increasing range of infections, and the Centers for Disease Control
and Prevention (CDC) documented that up to 50% of antibiotics prescribed in acute care hospitals within the
United States (US) were either inappropriate or unnecessary.}2 The CDC also identified that antimicrobial
agents are among the most commonly prescribed medications within nursing homes with up to 70% of long-
term care facility patients receiving at least 1 antibiotic prescription annually.3 These statistics and increasing
antimicrobial resistance have led to an emphasis on the need to decrease the inappropriate use of antimicrobial
agents within healthcare settings.
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At the beginning of 2017, the Joint Commission announced a new medication management (MM) standard for
all hospitals and nursing home facilities.* This new standard speaks to the increase in inappropriate
antimicrobial prescribing by addressing antimicrobial stewardship. Effective January 1, 2017, stewardship
interventions must now include both restriction and enablement methods to assist healthcare providers in
adherence to guidelines to prevent overuse and misuse of antimicrobial agents. The key requirements of this
new standard include establishing a multidisciplinary antimicrobial stewardship committee to assess
appropriateness of antibiotics, reporting information on antibiotic use and resistance patterns, and developing
protocols or policies/procedures for treatment of common infections, including educating staff on
antimicrobial resistance and appropriate use of antibiotics.

Initially, it may seem as if this new standard does not have much relevance within a psychiatric hospital, as
antibiotic use is lower in this setting compared to acute care hospitals; however, antibiotic use for the potential
treatment of psychiatric illnesses is currently under investigation. Recent scientific literature has suggested
that minocycline, a second-generation tetracycline antibiotic, has potential as an adjunctive treatment option
in psychiatric illness for schizophrenia, major depressive disorder, bipolar disorder, and obsessive-compulsive
disorder (OCD).5

Current psychotropic agents used to treat psychiatric illness correct dysfunctional neurotransmitter systems to
alleviate a multitude of symptoms. While these treatment options have demonstrated efficacy, patient response
to these treatment options may not always be adequate. There is new evidence to suggest that inflammation,
oxidative stress, and changes to the glutamatergic pathways can also play a role in many psychiatric illnesses.67
As an inhibitor of microglial activation, minocycline can modulate glutamate-induced excitotoxicity, and it also
has anti-inflammatory, antioxidant and neuroprotective effects.® This has led to the hypothesis that
minocycline may be effective treatment for symptoms of psychiatric illness.

Minocycline: proposed mechanisms of action

Initial evidence of minocycline’s mechanism of action was demonstrated in animal studies.® High-dose
minocycline has been reported to reduce levels of interleukin (IL)-1R, prostaglandin-E2 (PGEZ2), superoxide
production, and inhibit cyclo-oxygenase-2 (COX-2) in rats and mice. Minocycline also reduced markers of
oxidative stress including nitrite, protein carbonylation and thiobarbituric acid in animal models. These results
propose that minocycline has robust effects on redox systems.

Minocycline has been shown to exhibit neuroprotective factors by reducing lesion volume and memory
degradation caused by ischemia.® Minocycline also has documented effects on neurotrophins by reducing
expression of brain-derived neurotrophic factor (BDNF). Lastly, following minocycline treatment, rats
previously administered glutamate, had increased cell viability compared to controls, which indicated
decreased N-methyl-D-aspartate (NMDA) receptor activation and glutamate-induced neurotoxicity. The
proposed mechanisms of action of minocycline are illustrated in Figure 1.
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Figure 1. Proposed mechanisms of action of minocycline.t
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Minocycline efficacy in psychiatric illness

Issue |1

The efficacy and safety of adjunctive minocycline for the treatment of bipolar disorder, depression, or OCD was
investigated in 3 clinical trials.810 Selected findings and characteristics of the methods used in these studies are
outlined in Table 1. In all 3 trials, minocycline was titrated to a dose of 100 mg twice daily. The primary

endpoint varied based on the psychiatric condition being evaluated.
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Table 1. Summary of selected trials evaluating efficacy and safety of minocycline in psychiatric illness.8-10

Issue | 1

Trial Bﬁ?:i?oﬁ Population Interventions Efficacy Outcomes Safety Outcomes
Soczynska et al®d | OL 27 outpatients in Adjunctive Comparing baseline to 8-week scores: e 2 serious ADE: mixed episode with
2017 Canada, aged 18-65 minocycline 100 e MADRS: difference=0.835, psychotic features and severe

8 weeks years, meeting DSM-IV | mg PO BID p<0.001* abdominal pain resulting in
criteria for BD-1/11 e HAM-D: difference=0.949, p<0.001* hospitalization > determined that
with depressive e CGI-S: difference=1.09, p<0.001* emergent hypomania was not a result
episode, HAM-D =20, of adjunctive minocycline as
receiving prior, Adjunctive minocycline was associated measured by YMRS (p=0.624)
individualized therapy with a significant reduction in « No significant effect of time on
for 24 weeks depressive symptom severity from intensity of Sl as measured by C-
baseline to week 8 using MADRS, SSRS (p=0.145) - emergence of SI
HAM-D and CGI-S scales. in 1 individual that became serious at
week 8; no identified cases of suicidal
behavior
Dean et al® R, DB, PC | 71 outpatientsin Adjunctive Between-group difference (95% CI1); p- | No significant difference in the total
2017 Australia and Thailand, | minocycline 100 value: number of ADE (p=0.999)
12 weeks mean age of 50 years, mg PO BID ¢ MADRS: -2.0 (-7.1, 3.2); p=0.624
meeting DSM-1V vs. placebo e CGI-S:-0.4 (-1.0,0.3); p=0.483
criteria for e CGI-I: -1.0 (-1.8, -0.3); p=0.022*
depression, MADRS e PGI:-0.9 (-1.5,-0.2); p=0.084
225, recelving prior, _ _O- R *
individualized therapy e Q-LES-Q:0.1(0.0,0.2); p=0.0048
for 22 weeks The difference between minocycline
and placebo in the MADRS, CGI-S and
PGI scores were not significant. There
were significant improvements in
global impression, functioning and
quality of life, which are being
recognized as more comprehensive
measures of clinical outcomes, as these
are specific to how the patients rate
their symptoms.
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Trial Bﬁ?:i?oﬁ Population Interventions Efficacy Outcomes Safety Outcomes
Esalatmanesh R, DB, PC | 94 outpatients in Iran, Adjunctive Between-group difference (95% CI); p- | Frequency of ADE (i.e. Gl effects,
et alo aged 18-50 years, with minocycline 100 value: sedation, insomnia, dizziness and
2016 10 weeks moderate-to-severe | mg PO BID e Y-BOCS-T: 3.21 (0.84, 5.58); headache) did not differ significantly
OCD (Y-BOCS-T =21), | vs. placebo p=0.008* between the 2 groups (p>0.05)

receiving fluvoxamine
100 mg/day for 4 weeks
followed by 200 mg/day
for 6 weeks

e Y-BOCS-O: 2.12 (0.75, 3.50);
p=0.002*

e Y-BOCS-C: 1.53 (0.21, 2.84);
p=0.02*

o # remitters: 2.50 (1.06, 5.90);
p=0.03*

The result showed that minocycline
significantly reduced OCD symptoms as
an adjuvant agent to fluvoxamine in
moderate-to-severe OCD patients
compared to placebo.

ADE=adverse drug event, BD=bipolar disorder, BID=twice daily, Cl=confidence interval, DB=double-blind, DSM-IV=Diagnostic and Statistical Manual of Mental Disorders Fourth
Edition, EPS=extrapyramidal symptoms, Gl=gastrointestinal, OCD=obsessive-compulsive disorder, OL=0open-label, PC=placebo-controlled, PO=by mouth, R=randomized,

Sl=suicidal ideation

CGlI-I1=Clinical Global Impression-Improvement Scale (range 1-7), CGI-S=Clinical Global Impression-Severity Scale (range 1-7), C-SSRS=Columbia Suicide Severity Rating Scale
(series of yes vs. no questions), HAM-D=Hamilton-Depression Rating Scale (range 0-52), MADRS=Montgomery-Asberg Depression Rating Scale (range 0-6), PANSS=Positive and
Negative Syndrome Scale (range 0-210), PGI=Patient Global Impression Scale (range 1-7), Q-LES-Q=Quiality of Life Enjoyment and Satisfaction Questionnaire (range 14-70),
SANS=Scale for Assessment of Negative Symptoms (range 0-125), Y-BOCS-C=Yale-Brown Obsessive Compulsive Compulsion Subscale Score (range 0-20), Y-BOCS-O=Yale-Brown
Obsessive Compulsive Scale Obsession Subscale Score (range 0-20), Y-BOCS-T=Yale-Brown Obsessive Compulsive Scale (range 0-40), YMRS=Young Mania Rating Scale (range O-

60)

*=significant difference
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A recently published meta-analysis included 8 studies comparing adjunctive minocycline versus placebo in
patients with schizophrenia.’ The investigators included randomized controlled trials published through
January 2016 in both Chinese and English databases. A total of 548 patients, majority male (63.5%), were
included, with ages ranging from 25 to 43 years. The dosage of minocycline in these studies ranged from 50 to
200 mg/day, with a median of 175 mg/day, given over 18.57 + 13.4 weeks (range of 8-48 weeks, median 14
weeks).

The primary outcome was symptomatic improvement assessed using the Positive and Negative Syndrome Scale
(PANSS) or Brief Psychiatric Rating Scale (BPRS).1 Secondary outcome measures included Scale for
Assessment of Negative Symptoms (SANS), positive and negative subscales of the PANSS/BPRS, Abnormal
Involuntary Movement Scale (AIMS), Extrapyramidal Symptoms Rating Scale (ESRS), and discontinuations
due to adverse drug reactions (ADRS).

Minocycline was found to be superior to placebo when comparing total PANSS and BPRS scores (95%
confidence interval [CI] -0.9, -0.18; p=0.004).1* Comparative analyses of positive symptom scores and negative
symptom scores also revealed superiority of minocycline to placebo (standard mean difference [SMD] -0.22;
95% CI -0.41, -0.03; p=0.02, and SMD -0.69; 95% CI -0.98, -0.40; p<0.00001, respectively), as seen in Figure
2.

Figure 2. Selected findings from a meta-analysis of randomized controlled trials evaluating efficacy of
adjunctive minocycline for schizophrenia.l

2.1.2 Positive symptom score

Chaudhry 2012 (Brazil) 8 1.87 13 1281 548 11 4.5% -1.20 [-2.08,-0.32]

Chaudhry 2012 (Pakistan) 11.55 4.08 33 1276 6.26 37 14.8% -0.22 [-[0.69, 0.29] = =
Ghanizadeh 2014 349 3.7 21 33 28 22 9.5% 0.18 [-0.42, 0.78] I
Kelly 2015 12.9 3.2 27 142 3.2 23 10.7% -0.40 [-0.96, 0.186] I
Khodaie-Ardakani 2014 148 2.26 20 1585 347 20 2.8% -0.25 [-0.87, 0.37] I
Levkovitz 2010 10,67 242 36 1119 469 18 105% -0.15 [-0.72, 0.41] e
Liu 2014 941 243 38 963 336 40 16.6% -0.07 [-0.52, 0.37] G
Zeng 2015 108 1.79 20 1225 342 20 8.6% -0.52 [1.15,0.11] B
Zhang 2015 9.4 2.5 38 96 3.4 37 16.0% -0.07 [-0.52, 0.38] P
Subtotal (95% CI) 248 228 100.0% -0.22 [-0.41, -0.03] L 4

Heterogeneity: Tau®=0.01; Chi*= 862, df=8(P=038) F=7%
Testfor overall effect: Z= 225 (P =0.02)

2.1.3 Negative symptom score

Chaudhry 2012 (Brazil) 13.77 6.5 13 1845 7.15 11 7.7% -0.66 [-1.49, 0.16] - 1
Chaudhry 2012 (Pakistan) 12.51 4.53 33 1554 923 37 13.2% -0.40 [-0.88, 0.07] .
Ghanizadeh 2014 78 4.3 21 8.1 4.9 22 109% -0.06 [-0.66, 0.53] s
kelly 2015 282 124 27 351 1007 23 11.4% -0.98 [1.15,-0.01]

Khodaie-Ardakani 2014 127 2.02 20 17.25 3 20 2.8% -1.74 [F2.48,-1.00]

Levkovitz 2010 171 5.01 36 2032 B.53 18 11.3% -0.52 [-1.08, 0.06] ——

Liu 2014 1559 493 39 208 428 40 13.2% -1.12 [-1.59,-0.64] -

Zeng 2015 231 3.02 20 2675 2171 20 10.0% -0.91 [-1.56, -0.259] -
Zhang 2015 358 126 39 424 148 37T 135% -0.48 [[0.93,-0.02] =
Subtotal (95% CI) 248 228 100.0% -0.69 [-0.98, -0.40] '.'

Heterogeneity: Tau®= 011, Chi®=18.21, df= 8 (P = 0.02); F= 56%
Testfor overall effect 2= 4 67 {P <= 0.00001)

Xiang et al found all-cause discontinuation was not significantly different between adjunctive minocycline
treatment and placebo (relative risk [RR]=1.11; 95% CI 0.85, 1.46; p=0.44).! No statistically significant
differences were observed between groups in terms of discontinuation due to inefficacy/relapse (RR=0.80;
95% CI 0.26, 2.40; p=0.69) or intolerability (RR=1.85; 95% CI 0.59, 5.86; p=0.29). Seven of the 8 trials
reported ADRs, with weight gain (11.3%), dizziness (9.1%), and nausea/vomiting (7.6%) being the most
common in the minocycline group. Comparisons of ADRs between the 2 groups (including akathisia, weight
gain, dizziness, nausea/vomiting, EPS, anticholinergic effects, or sedation) revealed no statistically significant
differences (RR=0.59—-2.00; 95% CI 0.08, 12.37; p=0.12—1.00), confirming minocycline’s safety profile.
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Discussion/Conclusion

Current FDA-approved treatment options for psychiatric disorders have substantial documented efficacy;
however, there are instances in which response to these treatment options is suboptimal. While traditional
psychotropic treatment options focus on correcting neurotransmitter dysfunction to improve psychiatric
symptoms, there is growing evidence that inflammation, oxidative stress, and glutamate pathological changes
have an effect in psychiatric conditions. Minocycline’s proposed mechanisms overlap with these newly
understood pathological changes that occur in patients with psychiatric disorders.

The efficacy of adjunctive minocycline in the treatment of psychiatric illness has been demonstrated in the
aforementioned trials.8-* A major limitation of the available evidence, however, is the limited number of
published studies and the small sample sizes. Adjunctive minocycline does appear to be efficacious and safe in
the treatment of bipolar disorder, major depressive disorder, OCD, and schizophrenia. Although the optimal
therapeutic dose of minocycline that should be used in the treatment of psychiatric illnesses is not as clear, it
appears that 100 mg twice daily may be effective in the studied conditions.

The available evidence suggests that minocycline may potentially play a role in the adjunctive treatment of
psychiatric illness;8-1 however, more research is needed to confirm its place in therapy. Based on the recent
literature, use of minocycline for the treatment of psychiatric illnesses may increase. If minocycline is used,
clinicians should carefully monitor for symptomatic improvement with appropriate rating scales, as well as
ADRs, to ensure safe and effective use. With the new MM standard from the Joint Commission, minocycline
use in psychiatric hospitals will be closely monitored through antimicrobial stewardship committees.
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SGLT2 Inhibitors: Safety Update
Katie Frieling, PharmD

According to the National Institutes of Health, diabetes mellitus affects nearly 30.3 million Americans, which
represents roughly 9.4% of the population in the United States.! It is a complex disease that requires both non-
pharmacologic and pharmacologic treatment in order to meet diabetes treatment goals. The American Diabetes
Association (ADA) and the American Association of Clinical Endocrinologists (AACE) both recommend that
sodium-glucose cotransporter 2 (SGLT>) inhibitors be used early in diabetes management.23

While a variety of medications have demonstrated effectiveness in the management of type 2 diabetes, some
have been associated with cardiovascular adverse events. In 2007, a meta-analysis was published showing an
increased risk of myocardial infarction (MI) in patients taking rosiglitazone. This led to a new Food and Drug
Administration (FDA) requirement for evaluation of cardiovascular safety of diabetes medications, not only for
medications in development, but also for already approved medications. The FDA defines the acceptable safety
standard as the study drug being non-inferior to placebo using a composite outcome that includes a minimum
of cardiovascular mortality, non-fatal MI, and non-fatal stroke.

The following will review the safety of SGLT- inhibitors, which include canagliflozin (Invokana®),
empagliflozin (Jardiance®), and dapagliflozin (Farxiga®). These medications work by inhibiting SGLT- found
in the proximal renal tubules.® Inhibition of SGLT; results in decreased reabsorption of glucose back into the
blood stream. By blocking the reabsorption and ultimately enhancing the excretion of glucose, plasma glucose
levels decrease along with glycosylated hemoglobin (Alc) values.

As with every medication, there are risks and benefits that should be considered when determining
appropriateness of therapy. While the risk of hypoglycemia of SGLT. inhibitor monotherapy is low, because its
mechanism of action is not associated with insulin secretion, hypoglycemia has been reported when an SGLT-
inhibitor is used in combination with other antidiabetic medications.*>

There are case reports suggesting that SGLTz inhibitors are associated with the development of diabetic
ketoacidosis (DKA).® The authors suggest that SGLT inhibitors may cause an increase in glucagon secretion by
the alpha cells in the pancreas, which then leads to a decrease in insulin production. From what has been
reported, the majority of DKA cases are in type 1 diabetes mellitus patients; the incidence is low in patients
with type 2 diabetes.> Of note, the AACE does not consider the risk of DKA to be relevant to clinical use of
SGLT; inhibitors in patients with type 2 diabetes.57

In addition to the above, manufacturers of SGLT; inhibitors warn that hypotension may develop, as a result of
a decrease in intravascular volume.58910 Hypotension appears to be worse in patients who are concurrently
taking diuretic medications. Discontinuation of the diuretic is recommended upon initiation of an SGLT>
inhibitor; patients should be reassessed for continued need of the diuretic.

Further, there is a warning for increased risk of bone fractures with SGLT; inhibitors, and it is recommended to
avoid use of these drugs in patients with additional risks for fractures.>8910 |t is thought that the risk for
fractures may increase due to alteration of absorption and excretion of calcium and phosphate which negatively
impacts bone health. Researchers found that canagliflozin led to decreased bone mineral density in the hip and
lower spine.t

Moreover, the labeling mentions the potential for SGLT» inhibitors to increase low-density lipoprotein (LDL)
cholesterol levels.89.10 As such, it is recommended to monitor cholesterol levels and treat patients accordingly.

Additionally, the manufacturers note that SGLT- inhibitors can cause acute kidney injury (AKI).8.9.10 Per the
product labels, SGLT; inhibitors should be temporarily discontinued in patients who are experiencing
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decreased oral intake or experiencing fluid losses. It is recommended to monitor renal function upon initiation
of the medication and periodically throughout treatment.

Though not previously mentioned, SGLT inhibitors are also associated with increased risk for genital mycotic
infections and urinary tract infections (UTIs).> However, they are generally mild and respond to treatment.

In order to meet the FDA requirement regarding cardiovascular safety concerns, the manufacturers of SGLT,
inhibitors are performing long-term studies focusing on cardiovascular outcomes. The first study was the
EMPA-REG OUTCOME trial, published in 2015.12 This was a randomized, double-blind, placebo-controlled
trial designed to assess the cardiovascular outcomes of empagliflozin versus placebo against a background of
standard diabetes care. This trial included adult patients with type 2 diabetes with a body mass index (BMI) of
<45 kg/m?2 and estimated glomerular filtration rate (eGFR) >30 mL/min/1.73 m2. Patients were required to
have a history of cardiovascular disease and either received no glucose-lowering therapy for at least 12 weeks
prior to randomization (with Alc between 7 and 9%), or received stable glucose-lowering therapy for at least 12
weeks prior to randomization (with Alc between 7 and 10%). Patients were randomized in a 1:1:1 manner to
empagliflozin 10 mg/d, empagliflozin 25 mg/d, or placebo based on their baseline Alc, BMI, renal function,
and geographic region. The patients were monitored for approximately 124 weeks. The primary outcome was a
composite of death from cardiovascular causes, nonfatal Ml, or nonfatal stroke and was assessed in the pooled
empaglifozin group vs. the placebo group. Secondarily, researchers assessed the composite of the primary
outcome components plus hospitalization for unstable angina. The safety endpoints addressed included
confirmed hypoglycemic adverse events, urinary tract infections (UTIs), genital infections, volume depletion,
acute renal failure, bone fractures, DKA, and thromboembolic events.

Findings from EMPA-REG OUTCOME met the FDA requirement with significantly fewer primary events
observed in the empagliflozin groups compared to the placebo group (37.4 vs. 43.9 events/1,000 patient years;
hazard ratio [HR] 0.86, 95% confidence interval [CI] 0.74-0.99).12 The results concerning the primary outcome
plus hospitalization for unstable angina showed no statistically significant difference between empagliflozin
and placebo (46.4 vs. 52.5 events/1,000 patient years; HR 0.89, 95% CI 0.78-1.01). With regard to safety,
significant differences were observed between groups in genital infections (6.4% with empagliflozin, 1.8% with
placebo, p<0.001) and acute renal failure (5.2% with empagliflozin, 6.6% with placebo, p<0.01). Similar rates
were observed between groups for hypoglycemia, UTIs, volume depletion, and bone fractures. Confirmed
hypoglycemic adverse events occurred in 27.8% of empagliflozin subjects and 27.9% of placebo subjects (p=not
reported). UTIs occurred in 18% of empagliflozin subjects and 18.1% of placebo subjects (p=not reported).
Volume depletion occurred in 5.1% of empaglifozin subjects and 4.9% of placebo subjects (p=not reported).
Researchers found that 3.8% of empagliflozin subjects developed bone fractures vs. 3.9% with placebo (p=not
reported). In addition, DKA was documented for 0.1% of empagliflozin subjects and <0.1% of placebo subjects
(p=not reported). Also, thromboembolic events occurred in 0.6% of empagliflozin subjects and 0.9% in placebo
subjects (p=not reported).

The second cardiovascular trial for the class, CANVAS, was published in June 2017 and evaluated
canagliflozin.’3 This was a prospective, randomized, placebo-controlled trial. Participants included patients
with type 2 diabetes, aged >30 years, with a history of symptomatic atherosclerotic cardiovascular disease; OR
aged =50 years with >2 risk factors for cardiovascular disease. All patients were required to have eGFR >30
mL/min/1.73 m2. The primary outcome was defined as a composite of death from cardiovascular causes,
nonfatal MI, or nonfatal stroke. The secondary outcomes included death from any cause, death from
cardiovascular causes, progression of albuminuria, and the composite of death from cardiovascular causes and
hospitalization for heart failure.

The mean follow-up period for CANVAS was 188.2 weeks.!* The CANVAS results met the standards set by the
FDA with significantly fewer participants in the canagliflozin arm experiencing a primary outcome event
compared to the placebo arm (26.9 vs. 31.5 events per 1,000 patient-years; HR 0.86, 95% CI 0.75-0.97;
p<0.001). However, a new safety concern was identified with canagliflozin: an increased risk of lower limb
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amputations (canagliflozin vs. placebo: 6.3 vs. 3.4 participants per 1000 patient years; HR 1.97, 95% CI 1.41-
2.75). Researchers are not sure of the connection between canagliflozin and lower limb amputations or if
amputations will be seen as a class effect. It is recommended for patients to closely monitor their lower
extremities, stay well hydrated, and report any new pain, tenderness, or infections that develop.* Based on this
finding, the FDA issued an additional boxed warning for lower limb amputation, only applicable to
canagliflozin.8

The cardiovascular study of dapagliflozin, DECLARE-TIMI 58, is currently in progress and should be
completed by the Spring of 2019.1516 Qutcomes to be evaluated include cardiovascular events and, also, lower
limb amputations.

A meta-analysis regarding empagliflozin examined data from 14 phase I-111 trials and 4 extension studies that
looked for trends concerning safety and tolerability.?” The analysis included trials that varied in length from 8
days to 72 weeks. The studies consisted of empagliflozin as monotherapy, added on to metformin, added on to
metformin and a sulfonylurea, added to pioglitazone with or without metformin. The assessment was
performed based on the adverse events reported by the trial investigators.

Findings from the meta-analysis indicated no significant difference in limb amputations in patients treated
with empagliflozin or placebo.l” However, these data should be interpreted cautiously because many of the
studies included were of varying duration and the amputation rate data were rarely provided in the articles.
Data were manually collected and showed a lower limb amputation frequency of 1.1% in all study groups
(empagliflozin 10 mg/d, 25 mg/d, and placebo). The majority of the events were from the EMPA-REG
OUTCOME trial.1217

The risk of lower limb amputation associated with SGLT- inhibitors is being addressed in Europe as well. The
European Medicines Agency stated that while there is not enough evidence to support the risk in all 3
medications within the class, based on the available data, concern is warranted for all of the SGLT: inhibitors.18

These medications have a mechanism of action that, when used alone, seemingly reduce the risk of
hypoglycemia, but at the same time, increase the chance of developing DKA, hypotension, bone fractures,
increased LDL, AKI, genital yeast infections, UTIs, and now lower limb amputations. The ADA and AACE
recommend use of SGLT; inhibitors early in diabetes management, but it is important to be aware of the
potential risks and discuss them with the patient.23 As with any new class of medication, information regarding
the benefits and risks is still being determined; therefore use of SGLT inhibitors should only be recommended
after careful evaluation of the individual patient.
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New York State Implements a Naloxone Copayment Assistance Program
Ivan Alvarez, PharmD

Unintentional drug-induced deaths are rising faster than ever and have reached a public health crisis level.l In
the United States, drug overdose now exceeds automobile accidents as a preventable cause of death. According
to the National Center for Health Statistics, provisional counts of drug overdose deaths from April 1, 2017,
through March 31, 2017 exceeded 65,000 in the United States, equivalent to an average of about 178 deaths per
day.2Opioid medications have been the major component of drug overdose deaths.!

Opioid overdose deaths may be prevented through a comprehensive approach that includes raising public
awareness, responsible opioid prescribing, prevention and treatment of opioid use disorder, and increased
access to naloxone.? Increased access to naloxone is important because overdoses are commonly witnessed in
the company of others.# Administration of naloxone by bystanders has been reported in several studies with
reversal rates ranging from 75 to 100%.
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Naloxone is a pure opioid antagonist that is safe and has not been shown to be abused.>¢ Naloxone is used as
an emergency medical treatment for the reversal of life-threatening opioid effects.

A study in Massachusetts evaluated the impact of overdose education and naloxone distribution (OEND)
programs on rates of opioid-related death within nineteen communities.” OEND programs trained people at
risk for overdose and potential bystanders how to prevent, recognize, and respond to an overdose. The
programs distributed naloxone to participants and were shown to be effective in reducing opioid overdose
deaths within the communities. OEND programs trained 2912 potential bystanders who reported 327 rescues.
Both community-year strata with 1-100 enrollments per 100,000 population (adjusted rate ratio 0.73, 95%
confidence interval [CI] 0.57 to 0.91) and community-year strata with greater than 100 enrollments per
100,000 population (adjusted rate ratio 0.54, 95% CI 0.39 to 0.76) had significantly reduced adjusted rate
ratios for annual deaths related to opioid overdose and utilization of acute care hospitals compared with
communities with no implementation. Providing increased access to naloxone for overdose prevention can
have a dual benefit: naloxone can be used to reverse an overdose experienced by the individual, and/or the
individual could administer naloxone to reverse an overdose that he/she witnesses.

As of August 9, 2017, the New York State (NYS) Department of Health Acquired Immunodeficiency Syndrome
(AIDS) Institute implemented a pharmacy benefit: the Naloxone Copayment Assistance Program (N-CAP).8 N-
CAP aims to remove the financial barriers of obtaining naloxone. The program provides co-payments for
naloxone of up to $40.° N-CAP is available to all individuals in NYS who have prescription drug coverage
through their health insurance plans. Enrollment for individuals is not necessary; however, pharmacies must
be enrolled in the AIDS Drug Assistance Program (ADAP) in order to participate in N-CAP.

Individuals at risk for an opioid overdose or their family members may obtain naloxone via a patient-specific
prescription, or a standing order. (There are over 2000 pharmacies in NYS that have naloxone available via a
standing order). The following formulations are eligible for N-CAP coverage: Narcan® nasal spray (4 mg/0.1
mL), naloxone used for intranasal administration (1 mg/mL in 2 mL Luer-Jet™ pre-filled glass syringes), and
naloxone for intramuscular injection (0.4 mg/mL in 1 mL single-dose vials).® Specific health insurance plans
may limit the monthly amount of naloxone that they will cover. Uninsured individuals and those without
prescription drug coverage can still obtain naloxone at no cost through New York’s network of registered opioid
overdose prevention programs.8 There are 450 registered opioid overdose prevention programs in NYS (list
available at www.health.ny.gov/overdose). Individuals who have a deductible may receive naloxone through a
registered opioid overdose prevention program if they have not already met their deductible. Once the
deductible has been reached, the N-CAP copayment will be applied.

Several counseling points should accompany distribution programs for naloxone, including signs and
symptoms of opioid overdose, need for contact of emergency medical services, and effects of naloxone.
Common signs of overdose include failure to be roused or decreased breathing and blue lips (signs of
inadequate ventilation).1° The importance of contacting emergency medical services and the need for hospital
evaluation after an overdose must be stressed because of the complications that can arise. The effects of
naloxone dissipate after 30-60 minutes. Revived individuals may experience post-treatment respiratory
depression requiring further medical assistance when the naloxone wears off. Administration of a second dose
of naloxone may be necessary to manage reoccurring respiratory depression.

N-CAP is a first-in-the-nation program that can help put this lifesaving treatment into more hands; however,
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naloxone is not a silver bullet.8 Naloxone does not treat addiction or change behavioral habits but it can reverse
an overdose to give individuals a second chance. NYS is at the forefront of designing initiatives to fight the
opioid epidemic and should serve as a model for other states to follow.
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