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Objectives
Pharmacists/Technicians

• Describe the proposed risks of proton pump inhibitor prophylaxis in
hospitalized patients.
• Recall the level of evidence with the proposed risks of proton pump
therapy.
• Explain strategies to minimize proton pump inhibitor use in
hospitalized patients.

Which of the following are associated with
proton pump inhibitors?
A.
B.
C.
D.

Acute kidney injury
Clostridium difficle associated diarrhea
Community acquired pneumonia
All of the above

According to a study by Hammond et al,
histamine‐2 receptor antagonists had which of the
following superior outcomes?
A.
B.
C.
D.

Improved patient mortality
Decreased cost
Increased complications
Decreased complications

Mortality Data

1

3/28/2018

Risk of death among users of PPIs: a longitudinal
observational cohort of US veterans

Risk of death among users of PPIs: a longitudinal
observational cohort of US veterans

• Background

• Background continued

• Previous studies observational or meta‐analysis:
•
•
•
•
•
•

• Impairment in proteostasis: increased oxidative stress, endothelial
dysfunction, telomere shortening (low level evidence)
• Rationale for study: previous studies may pose mortality risk
• Purpose of study: association of PPI and mortality with prolonged use.

Dementia
Hypo‐magnesemia
Clostridium difficle associated diarrhea
Osteoporosis related fracture: hip & spine
Community acquired pneumonia
Cardiovascular events

Xie Y, et al. BMJ Open. 2017; 7:e015735.

Xie Y, et al. BMJ Open. 2017; 7:e015735.

Risk of death among users of PPIs: a longitudinal
observational cohort study of US veterans

Risk of death among users of PPIs: a longitudinal
observational cohort study of US veterans

• Primary cohort

• Secondary cohorts
1. PPI users vs. H2 users
2. PPI users vs. no acid suppressive therapy
• Outcomes

Received outpt H2/PPI rx
Oct 06 – Sept 08
N= 1,762,908
Excluded no Scr data

Received PPI rx
Oct 06 – Sept 08
N=275,977

• Primary: Time to death
• Covariates: Extensive (demographic, # Scr measurements, comorbid
cardiovascular conditions, GI conditions that would require acid suppressive
therapy)

Received H2 rx (reference)
Oct 06 – Sept 08
N=73,335

Xie Y, et al. BMJ Open. 2017; 7:e015735.

Xie Y, et al. BMJ Open. 2017; 7:e015735.
Received PPI rx later
N=33,136

Risk of death among users of PPIs: a longitudinal
observational cohort study of US veterans

Risk of death among users of PPIs: a longitudinal
observational cohort study of US veterans

• Results:

• Conclusions: association of death and PPI exists

• Baseline: PPI group was older, more comorbid conditions, GIB
• PPI/risk of death: increased PPI vs. H2RA (HR 1.25, 1.23 ‐1.28)
• PPI/risk of death without GI indication: increased PPI vs. H2 (HR 1.24, 1.21 ‐
1.27) ‐‐ lower risk cohort

Xie Y, et al. BMJ Open. 2017; 7:e015735.

• Without possible indication
• Duration increases association

• Limitations
•
•
•
•
•

Study design: having Rx does not mean compliance long term/obtain OTC
Population studied: older, veterans, US – external validity concern
Outpatient setting over a few years – external validity concern
?? Cause of death
Pharmacokinetic interaction

• Strengths
• US veterans health system data ‐ robust

Xie Y, et al. BMJ Open. 2017; 7:e015735.
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Risk of death among users of PPIs: a longitudinal
observational cohort study of US veterans
• Take a moment with the person next to you.
• Does this article change practice?
• How can health‐systems pharmacists be better stewards of PPIs at
your institution?

Dementia

Dementia Risk

Dementia Risk – Other study does not
confirm risk

• Prospective cohort in Germany in 7 years
• Purpose was to examine association of PPIs and dementia incidence
• PPI prescription users HR= 1.44 [95% CI, 1.36‐1.52], highest with
esomeprazole, males and as age increases
• Mechanisms proposed by authors:

• Finnish case‐control study
• Purpose was to examine association of PPIs and confirmed
Alzheimer’s disease
• PPI use was not associated in this study with confirmed Alzheimer’s
disease at 3 or >3 years OR 1.03, 95% CI (1.00‐1.05), OR 0.99, (95% CI
0.94‐1.04)

• Crosses BBB
• Previous trial of mice/lab model, Aβ increased – sign of dementia
• ? B12 deficiency

Taipale, et al. Am J Gastroenterol.
2017; 112:1802–1808.

Gomm et al. JAMA Neurol. 2016;73(4):410‐416.

Use of Gastric Acid–Suppressive Agents
and the Risk of Community‐Acquired
Clostridium difficile–Associated Disease

Clostridium difficle‐associated
diarrhea

• 2 case control studies in UK through 10 years
• First major study assessing risk of C diff in community setting
• Purpose: assess association of PPIs with community associated C diff
• Results
Drug

Cases

Control

RR (95% CI)

PPI

37%

13%

3.9 (3.4‐4.4)

H2RA

23%

8%

3.3 (2.9‐3.9)

• Similar to hospitalized based studies
• Note case definition: + C diff or clinical diagnosis
Dial et al. JAMA. 2005; 294:2989‐95.
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Continuous PPI Therapy and Associated Risk
of Recurrent C diff Infection
• Retrospective cohort in two Quebec hospitals
• Purpose was to evaluate if PPI use was associated with risk of C diff
recurrence, risk of C diff if not an evidence based indication and
compliance with discontinuing PPIs
• Continuous PPI use (pantoprazole/lansoprazole)

McDonald et al. JAMA Int Med. 2015;
175(5): 784‐91.

Continuous PPI Therapy and Associated Risk
of Recurrent C diff Infection
Primary Outcome

Recurrence of CDI

# pts (%)

193 (25.6%)

No Recurrence of CDI
561 (73.4%)

HR

1.5 (1.1‐2)

‐‐

Indication for PPI use

3 patients had
PPI
discontinued if
+ C diff

%

None (per internal med MD reviewing chart)

52.9

Age >60 + 2 risk factors (NSAID, antiplt, anticoag, steroid, hx GIB)

20.4

Presumed upper GIB

8.9

Symptomatic nonulcer dyspepcia reflux disease within 3 mo

7.9

Erosive esophagitis

4.7

PUD – endoscopically proven

4.2

DAPT, age <60

0.5

Antiplatelet + anticoagulant, age <60

0.5

McDonald et al.
JAMA Int Med. 2015;
175(5): 784‐91.

Use of PPIs and the Risk of CAP

Community Acquired Pneumonia

• Questionnaire showing acid‐suppressive therapy and increase in
respiratory infections
• Same author conducted case control study and concluded association
with PPIs > H2RAs and CAP (as well as dose response curve)
• Purpose: confirm association between PPI therapy and CAP
• Population based case‐control study in Funen, Denmark
• Cases: first admission with CAP (2000‐04)
et al. Arch Int Med.
• Controls: Funen, Denmark, matched by age and sex Gulmez
2007; 167:950‐955
• Exposed to PPI during past 90d (excluded if >90d)

Use of PPIs and the Risk of CAP
Adjusted Odds Ratio
6

Adjusted OR

5
4
3
2

Hypomagnesemia

1
0
0‐7 days

8‐14 days

15‐28 days

29‐56 days

57‐84 days

>84 days

Days before index date

•
•
•
•

Overall OR 1.5 (95% CI 1.3‐1.7)
Same association if CXR +/‐
Did not find association with H2RA
Cannot account for noncompliance

Gulmez et al. Arch Int Med.
2007; 167:950‐955
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PPIs linked to hypomagnesemia: a systematic
review & meta‐analysis of observational studies

PPIs linked to hypomagnesemia: a systematic
review & meta‐analysis of observational studies

• FDA warning (2011)

• Inclusion: observational original studies/conference abstracts, 95% CI
reported in study, reference group not on PPI
• Up until 2014
• 681 articles narrowed to 9 articles using criteria above
• Plot 0 publication bias
• Overall 1.43 (95% CI 1.08‐1.88)
• Weakness: observational, high degree of heterogeneity (I2=87%)
• Strengths: low publication bias, weaker studies given low weight

•
•
•
•

Prolonged use of PPI  hypomagnesemia
Difficult to overcome with Mg supplementation, sometimes D/C required
Cardiac consequences of low Mg levels
Recommendation to obtain baseline and “periodic” Mg levels

• Studies controversial on hypomagnesemia and PPIs
• Purpose of meta‐analysis to examine association of PPIs with
hypomagnesemia
Cheungpasitporn W et al. Renal Fail. 2015;
37:1237‐41.

Cheungpasitporn W et al. Renal Fail. 2015;
37:1237‐41.

Bone Mineral Density—SWAN Study
• US cohort study of middle aged women (42‐52) followed ~10 yr
• Examined PPI, H2RA, and neither medication
• No apparent baseline differences
• Compared spine, femoral and hip BMD – all differences within margin
of error

Osteoporosis

% BMD change

Spine

Femur

Hip

PPI

‐0.53 (‐0.68, ‐0.38)

‐0.43 (‐0.54, ‐0.29)

‐0.41 (‐0.49, ‐0.27)

Non‐user

‐0.61 (‐0.67, ‐0.55)

‐0.46 (‐0.51, ‐0.4)

‐0.31 (‐0.35, ‐0.26)

• PPIs not associated with change in BMD

Soloman DH, et al. J Bone Miner Res.
2015; 30: 232‐9.

Fractures
Population

Design

Results

Freedberg et al

Pediatrics

Case‐control

OR 1.13 (0.92‐1.39) <18yo
OR 1.39 (1.26‐1.53) 18‐26

Adams et al

Men >45yo with hip
fractures

Case‐control

OR 1.13 (1.01‐1.27) omep
OR 1.1 (0.97‐1.24) panto

Adherence, duration

Van der Hoorn et al

Females, adult

Cohort

HR 1.29 (1.08‐1.55)

Subsequent only

Ding et al

Adult

Cohort

HR 1.27 (1.12‐1.43)
HR 1.46 (1.22‐1.76) adh

Moberg et al

Postmenopausal
women

Prospective

OR 2.53 (1.28‐4.99)

Cea Soriano et al

Hip fracture, age 40‐ Case‐control
89

OR 1.09 (1.01‐1.17)

Lewis et al

PPI long term user
(>1yr) on HRT

OR 1.13 (0.57‐2.24) 0 HRT
OR 3.31 (1.96‐5.8) HRT

Cohort

Acute Kidney Injury

Adherence, dose
Andersen et al. Curr
Opin Rheum. 2016; 28:
420‐5.
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Background

PPIs & Acute Kidney Injury

• Acute Interstitial Nephritis
• Usually: (+) Fever, (‐) Rash, (‐) Polyarthralgias; (+) Fatigue; (+) Wt loss
• Lab: Pyuria, Hematuria, Proteinuria
• Most commonly drug induced, can be immune‐mediated

• Retrospective nested case‐control study
• Univ. Nebraska Medical Center
• Cases of AKI using multiple ICD‐9 codes (quite exhaustive), 2 renal
disease claims
• Renal disease OR 2.04 (1.53‐2.71), NNH=303
• Most common diagnoses – acute renal failure NOS, acute renal
insufficiency
• Critique – misclassification (type I error), surveillance bias, selection
bias (due to other disease state/medicine)
Klepsier DG et al. BMC

Klepsier DG et al. BMC
Nephrology. 2013. 14:150‐7.

Nephrology. 2013. 14:150‐7.

Previous Literature/Scope
Population

Methods

Findings

Misc

Barkun et al.

ICU
“high risk” for ulcer

H2RA vs PPI

Increased bleeding
with H2RA (6.6% vs
1.3%)

Ave cost without
complication higher
H2RA ($63,920 vs
$58,700)

Heidelbaugh et al.

U Mich
Intermediate
care/General
Medicine

Retrospective chart
review 4 month for
indication

74% had diagnosis
supporting AST
22.1% had
inappropriate SUP
continued from ICU
54% d/c home w/rx

Rheumatologic
patients 32%
prophylactic
(CV 30.1%)
4mo costs $11,024
Outpt rx $16,924

MacLaren et al.

ICU

H2RA vs PPI

H2RA cost savings
$1095

Surv benefit 0.006%

Pharmacoeconomics

Previous Literature
Population

Methods

Findings

Misc

Hammond et al.

ICU – 9 days of AST

Simulation with
outcomes

H2RA cost savings
$2430
Survival benefit
0.99%

Complication rate
5.67 H2RA, 9.46%
PPI
Preferred 70.3%
situations

Buckley et al.

Entire hospital

Pre‐/ post‐
implementation of
stewardship

20,053‐> 3280 inpt
costs for SUP
D/c Rx 36.2‐>5.4%

Annualized cost
sasvings >$200K

PPI Stewardship
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Impact of Clinical Pharmacist SUP
Management Program
• Grant supported by ACCP Critical Care PRN
• Banner Health (700 bed academic medical center)
• Institutional Indications: ICU only with

What may this look like at your institution
• Pair with someone and briefly discuss.

• Mechanical ventilation
• Coagulopathy
• Solid organ transplant

• Protocol for pharmacist to discontinue if not indicated, initiate if
indicated or modify from PPI to H2RA
• If on AST prior to admission, it was continued

Impact of Clinical Pharmacist SUP
Management Program
Results:
• RR of SUP days in ICU 58.3% (p<0.001)
• RR of SUP days in gen medicine 83.5%
• Rate of inappropriate SUP days 41.2%  6.8% (p<0.001)
• C diff, pneumonia, GIB were <1% pre‐implementation and post‐
implementation

Which of the following are associated with
proton pump inhibitors?
A.
B.
C.
D.

Acute kidney injury
Clostridium difficle associated diarrhea
Community acquired pneumonia
All of the above

Banner Health was able to implement a stress
ulcer prophylaxis management program. Which
of the following was not an outcome from their
program?
A. Decrease in inappropriate stress ulcer prophylaxis patient days
B. Annualized cost savings exceeding $200,000
C. Decrease in prescriptions for stress ulcer prophylaxis for discharged
patients
D. Increase in gastrointestinal bleeding

According to a study by Hammond et al,
histamine‐2 receptor antagonists had which of the
following superior outcomes?
A.
B.
C.
D.

Improved patient mortality
Decreased cost
Increased complications
Decreased complications
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Elevate Awareness!
Surviving
in
Turbulent Times
Aaron A. Buchko, Ph.D.

Speaker has no conflicts of interest to disclose

Challenging Times

Learning Objectives ‐
Pharmacists and Technicians
1. Identify current trends in social, economic, and technological
forces that are impacting the manner in which organizations
think about and deliver core services, and the types of
impacts those forces can have on organizations.
2. Identify concepts in the assimilation of change and
organizational responses to changing environments.
3. Describe techniques of leading organizational change efforts
to address environmental trends, and the types of behaviors
necessary to bring about effective change in organizations to
improve performance and deliver organization results.

Consider………

Turbulent:

• 90% of all scientists who ever lived are alive today

• Violently agitated or disturbed; tumultuous

• Uber is the biggest taxi company in the world, but owns no cars

• Having a chaotic or restless character or tendency
• Causing unrest or disturbance; unruly
• From the Latin turba, to disturb

• Airbnb is the biggest hotel company in the world but owns no
properties
• Watson out performs chess players, Go, Jeopardy, and lawyers

Consider………

Consider………

• Television:
• NetFlix and Amazon; next: Hulu

• Health Care:
• AI: Watson outperforms oncologists and cancer nurses (CAGR: 42%)
• CRISPR/Cas9: Modifies DNA accurately, cost effectively, and reliably.
Research is transformed.
• The Tricorder Xprize (Qualcomm)

• Autonomous cars for the public in 2020
• No one owns cars; call for pickup; no more parking
• Fewer deaths from auto accidents
• Car insurance becomes 100x cheaper

• Real Estate: Work while commuting means moving away from central
cities
• More solar energy than fossil; no more grid
• Cheap and abundant water

Sources:
http://www.mobihealthnews.com/cntent/qualcomm‐tricorder‐x‐prize‐has‐its‐winner‐work‐tricorders‐will‐continue
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Consider………

Disruptions

• 3D Printing (of human tissues!)

• Fundamental Social Transformations

• 70 – 80% of jobs will disappear
• Agriculture: Cheap Robots
• Insect Protein (fewer cows)

•
•
•
•

Demography
Social Structure
Tribalism
Isolationism

• Facial recognition to read moods, lying
• Education: Cheap smartphones – access to education

Disruptions

Disruptions

• Fundamental Economic Transformations

• Knowledge Transformation

•
•
•
•

Agricultural
Industrial
Service
Knowledge

Information
moves fast…..

• More Information Available
• Knowledge in the hands of consumers
• Know More = Expect More

It’s coming…..

Source: https://www.smartinsights.com/internet‐
marketing‐statistics/happens‐online‐60‐seconds/

Source: https://frankdiana.net/2017/02/06/visualizing‐our‐emerging‐future/
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THINK

Change Happens

• What are the 3 biggest issues, forces, and/or factors that
are going to change your organization in the next 3 – 5
years?

Source: http://graphiccave.com/steve‐sasson‐invented‐digital‐camera‐in‐1975‐but‐
bosses‐from‐kodak‐made‐him‐hide‐it/

Industry in Transition

How Things Change…..

Source:
https://www.geek.com/games/fun‐with‐data‐37‐years‐of‐video‐game‐history‐organized‐by‐genre‐and‐platform‐1529867/

Creativity
• Are we asking the right questions?

THINK
• What do people really want that we’re not providing?
• What are we providing that people don’t really want?
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The “Hockey Stick”

Exponential Growth
• The Game of Chess
• We are not built to understand exponential growth !

Source: https://images.theconversation.com/files/23283/original/8bqbth9m‐1367841253.jpg?ixlib=rb‐
1.1.0&q=45&auto=format&w=1000&fit=clip

Image Source: www.etereaestudios.com

We’re behind the curve….

THINK
• Where does my organization face the greatest challenges in
adapting to change?
• Which of these concepts will be the most essential for my
organization to address in adapting to change?

Source: http://andrewgelman.com/2016/11/30/sign‐competition‐clueless‐graphs‐clueless‐rich‐guys‐competition/

Four Firms in the 21st Century

How do people feel about change?

Firm

“Currency”

Margin

INFLUENCERS

Information

++++

CONFIGURATORS

Know WHAT

+++

INTEGRATORS

Know HOW

++

PROVIDERS

Low Cost

+

• People naturally _________ change.
• People naturally RESIST change.
• People naturally change.
What’s your bias? It will affect how you lead!
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Driving Change

THINK

Source: https://www.slideshare.net/Elemica/creating‐marketdrivenvaluenetworks‐loracecerepdf

• What type of organization are we today? How will we
transition to a higher level of organization activity?
• What is my belief about people and change?
• What is our organization “missing” when it comes to
managing complex change?

Thank You
Leading in Turbulent Times
Aaron A. Buchko, Ph.D.
abuchko@comcast.net
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Assessment of Automated Usage Forms for Controlled
Substance Tracking at a Large Academic Medical Center

Daniel Dickson

Daniel Dickson PharmD, Christie Bertram PharmD, Erin St. Angelo PharmD, Elise Wozniak PharmD
Northwestern Memorial Hospital

Daniel Knolhoff

.

No author of this study has any financial or personal relationships with commercial entities that may have a direct or indirect interest in
the subject matter of this presentation

Learning Objectives
●

Pharmacist
○

○

●

Why is it important to track controlled substance
dispensing within health‐systems?

Describe the importance of both nursing and pharmacy departmental
education in piloting controlled substance usage forms
Identify potential limitations of tracking controlled substances with usage forms

Technician
○

○

Identify opportunities for technicians to become involved in the controlled
substance usage form process
Identify the amount of time it took pharmacy technicians to reconcile
controlled substance usage forms

Background

Purpose

•Controlled Substance Monitoring

•Pilot implementation of automated controlled substance usage forms

○

Patient Safety, Diversion, Quality Improvement, etc.

•Currently, a paper‐based tracking system is used for patient‐specific
controlled substances dispensed from the pharmacy
○

Strengths and Limitations

•An automated system is in place that has an alternative way to track these
patient‐specific controlled substances

○
○
○

Patient‐specific
Matches nursing administration
Reviewed on a more continual basis

•Propose feasibility and workflow changes to controlled substance tracking
at our institution
○

The implementation impacts groups outside of the pharmacists and technicians

Am J Health Syst Pharm. 2001;58(19):1830‐5.
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Methods

Methods

•A two week pilot of automated system generated controlled substance
usage forms was carried out on two units
•Existing paper‐based tracking system was continued throughout the pilot
•Nursing staff documented medication administration, waste, and/or return

•Forms were returned to the pharmacy, and reconciled back to the
automated system
•Collected information included complete, incomplete, and missing usage
forms, and pharmacy technician time spent
•Surveys were conducted with nursing and technician staff to evaluate
satisfaction

Automated
system generated
usage forms

Automated
system generated
usage forms

Dispensed to
nurse with
medication

Documentation
by nursing staff

Collection and
Reconciliation

Dispensed to
nurse with
medication

Documentation
by nursing staff

Collection and
Reconciliation

What are some potential barriers to the
implementation of a process like this at your
institution?

Results
•Approximately 1 of 4 usage forms was not returned to pharmacy
•Almost 50% of the total dispensed usage forms were either missing or
incomplete, n=35 (48%)
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Results

Results

•Pharmacy technicians workflow

•Implementation required education and communication

○
○
○

Minimal time impact in daily activites
Were able to aid in implementation
Identified documentation issues

○

Nursing staff and pharmacy staff

•Nurses understood the process but preferred current method

•Decentralized pharmacy technicians dedicated to a specific area were
crucial in the success of this process

Conclusions
•A retrospective audit of the administration of controlled substances in the
electronic medical record was conducted by a pharmacist as a part of this
study which currently isn’t a part of daily practice
•Current pharmacy technician resources would be a barrier to
implementation hospital‐wide
•The implementation of hospital‐wide automated usage forms at a large
academic medical center, especially in units without a dedicated technician,
would likely result in similar low rates of compliance

Questions?

Learning objectives
Evaluation of intraoperative, local site injections
of liposomal bupivacaine as an alternative to
standard local anesthetics in patients undergoing
total hip arthroplasty
Daniel Knolhoff, Pharm.D., BCPS
The speaker has nothing to disclose

OSF Hip Liposomal Bupivacaine Study

• Pharmacist:
o Identify the differences in clinical outcomes and healthcare expenditure in
patients undergoing total hip arthroplasty with liposomal bupivacaine
compared with ropivacaine or bupivacaine.

• Technician:
o List different intra‐operative treatment options to reduce post‐operative pain
following total hip arthroplasty.

OSF Hip Liposomal Bupivacaine Study
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Background

Background (Continued)

 310,800 total hip arthroplasties (THA) were performed among
inpatients aged 45 and over in USA in 2010.*
 Approximately 2.5 million Americans were living with THA in
2010.**
 Perioperative pain management is challenging, which can result in
delayed discharge, increased opioid use, and decreased functional
recovery.

 Liposomal bupivacaine (Exparel®, Pacira Pharmaceuticals Inc.,
Parsippany, NJ) is an extended‐release formulation of bupivacaine,
indicated for administration into the surgical site to produce
postsurgical analgesia, designed to allow drug diffusion to occur for
up to 72 hours following a single administration perioperatively.

*Wolford ML, Palso K, Bercovitz A. Hospitalization for total hip replacement among inpatients aged 45 and over: United States, 2000–2010. NCHS data brief, no 186. Hyattsville,
MD: National Center for Health Statistics. 2015.
**Maradit Kremers H, Larson DR, Crowson CS, et al. Prevalence of Total Hip and Knee Replacement in the United States. J Bone Joint Surg Am. 2015; 97(17): 1386‐1397.

OSF Hip Liposomal Bupivacaine Study
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OSF Hip Liposomal Bupivacaine Study

Objectives of study
To evaluate the clinical outcomes, post‐discharge utilization, and
expenditure of patients undergoing THA with either liposomal
bupivacaine (LB) versus plain bupivacaine or ropivacaine.
Opioid (morphine‐equivalent) consumption
Opioid complications
Post‐operative pain scores
Physical function (walking distance in feet)
Length of hospital stay (LOS)
Discharge disposition
Readmission rate at 30, 60 and 90 days after hospital discharge
Hospital costs
Post‐discharge payment and utilization at 30, 60, and 90 days

20

Study design
This was a retrospective cohort study of consecutive patients
undergoing total hip arthroplasty (THA) at 3 hospitals (members of
the Accountable Care Organizations) within a U.S. healthcare system
from January 2013 to July 2016.
The control group received the standard of care undergoing THA
surgery (plain bupivacaine or ropivacaine), while the liposomal
bupivacaine (LB) group received a mixture containing this drug as the
alternative to the standard care.
Peoria and Rockford, Illinois IRB approved.

OSF Hip Liposomal Bupivacaine Study

OSF Hip Liposomal Bupivacaine Study

Treatment protocol

Exclusion criteria
21 patients were excluded

A standard cementless total hip arthroplasty was performed through a
posterolateral approach. The following medications were injected
locally in the soft tissues around the hip during the procedure.
Control: plain bupivacaine or ropivacaine, which may be combined
with ketorolac, epinephrine, morphine, or fentanyl.
LB: a mixture of 20 ml liposomal bupivacaine (Exparel®), combined
with any of the following: ketorolac (30mg, 15mg, or 0 mg depending
on patient age and renal function status), and 30 ml bupivacaine with
epinephrine, or clonidine.

Reason for exclusion

Frequency

Congenital deformaties and multiple pre‐op comorbidities

1

Hardware removal

2

Infected hip prosthesis pre‐op & hardware removal

1

Major systemic complications

1

Pre‐op LOS

1

Pre‐op fracture

12

Pre‐op fracture & hardware removal

OSF Hip Liposomal Bupivacaine Study

3

OSF Hip Liposomal Bupivacaine Study
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Sample size

Data source

Total of 146 patients (73 each group) needed to detect the differences of
primary outcomes between two groups.a

Two groups of patients were identified from the OSF Pioneer ACO
database during the period of January 2013 to July 2016. For each
eligible patient, data was extracted from the electronic medical
record.
Facilities: OSF Saint Francis Medical Center, OSF Saint Anthony's
Medical Center, and OSF Saint James – John W. Albrecht Medical
Center

Primary Outcomes

Results in previous internal study
(mean± standard deviation)

Sample size
(n total) a

Distance walked at first day after surgery b

201.9±173.3 vs 46.3±72.6

34

Distance walked at discharge b

227.8±123.1 vs 154.5±126.4

128

Length of stay b

2.6±1.4 vs 3.2±0.7

146

a

Given a power of 90% and a significance level of 0.05.
Kirkness CS, Asche CV, Ren J, Gordon K, Maurer P, Maurer B, et al. Assessment of liposome bupivacaine infiltration versus continuous femoral nerve block for postsurgical
analgesia following total knee arthroplasty: a retrospective cohort study. Current medical research and opinion. 2016:1‐10. Epub 2016/06/22. PubMed PMID: 27326760.

b

OSF Hip Liposomal Bupivacaine Study
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OSF Hip Liposomal Bupivacaine Study

Patient demographics

Statistical methods
Descriptive
Mean, SD, median, min, max
Frequency, percentage

Univariate analysis
Chi‐square test, fisher exact test
T test for raw data or log transformed data

Multivariable analysis
Generalized linear model with binary distribution
Generalized linear model with lognormal or gamma distribution
Controlling factors included age, gender, race, BMI, alcohol use, tobacco use
and surgeons.
OSF Hip Liposomal Bupivacaine Study

Control (N=103)

LB (N=70)

Group

Drugs

Label

Total N (%)

N (%)

N (%)

Regional med used

bupivacaine, N(%)

1:Yes

Other meds

Control (N=103)

LB (N=70)

Total N (%)
102 (59.0)

N (%)
61 (59.2)

N (%)
41 (58.6)

Value
0.01

73.1(7.9)

72.7(7.3)

73.7(8.8)

‐0.76

0.446

167 (96.5)

102 (99.0)

65 (92.9)

3.08

0.079

1:BMI <25
2:BMI 25‐29.9
3:BMI >=30

30 (17.3)
66 (38.2)
77 (44.5)

16 (15.5)
46 (44.7)
41 (39.8)

14 (20.0)
20 (28.6)
36 (51.4)

4.57

0.102

1:Yes

96 (55.5)

53 (51.5)

43 (61.4)

Tobacco user, N(%)

1:YES
2:Quit
3:Never

11 (6.4)
88 (50.9)
74 (42.8)

6 (5.8)
50 (48.5)
47 (45.6)

5 (7.1)
38 (54.3)
27 (38.6)

0.87

0.647

Location, N(%)

1:SAMC
2:SFMC
3:SJH

44 (25.4)
97 (56.1)
32 (18.5)

29 (28.2)
50 (48.5)
24 (23.3)

15 (21.4)
47 (67.1)
8 (11.4)

Surgeon, N(%)

1:A
2:B
3:C
4:D

44
40
57
32

29
27
23
24

15
13
34
8

Anesthesia, N(%)

1:Spinal
2:General

Factors
Gender, N(%)

Label
0:Female

Age

mean (SD)

Race, N(%)

1:White or Caucasian

BMI, N(%)

Alcohol use, N(%)

27

Intraoperative medications
Local med mixture

26

47 (67.1)

(25.4)
(23.1)
(32.9)
(18.5)

115 (66.5)
58 (33.5)

(28.2)
(26.2)
(22.3)
(23.3)

67 (65.0)
36 (35.0)

P value
0.932

6.49

0.039

(21.4)
(18.6)
(48.6)
(11.4)

13.68

0.003

48 (68.6)
22 (31.4)

0.23

0.630

OSF Hip Liposomal Bupivacaine Study
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Opioid Doses Used (morphine‐equivalent, mg)
Value
1.71

P value

106 (61.3)

59 (57.3)

morphine, N(%)

1:Yes

14 (8.1)

11 (10.7)

3 (4.3)

2.29

0.130

liposomal bupivacaine, N(%)

1:Yes

70 (40.5)

0 (0.0)

70 (100.0)

173.00

<0.001

0.191

bupivacaine, N(%)

1:Yes

23 (13.3)

0 (0.0)

23 (32.9)

39.03

<0.001

bupivacaine/epinephrine, N(%)

1:Yes

105 (60.7)

58 (56.3)

47 (67.1)

2.05

0.152

ropivacaine/epinephrine, N(%)

1:Yes

44 (25.4)

44 (42.7)

0 (0.0)

40.10

<0.001

ketorolac, N(%)

1:Yes

90 (52.0)

45 (43.7)

45 (64.3)

7.08

0.008

fentanyl, N(%)

1:Yes

2 (1.2)

2 (1.9)

0 (0.0)

0.20

0.654

morphine, N(%)

1:Yes

17 (9.8)

17 (16.5)

0 (0.0)

12.81

<0.001

clonidine, N(%)

1:Yes

15 (8.7)

0 (0.0)

15 (21.4)

24.17

<0.001

diphenhydramine, N(%)

1:Yes

16 (9.2)

13 (12.6)

3 (4.3)

3.45

0.063

dexamethasone, N(%)

1:Yes

70 (40.5)

37 (35.9)

33 (47.1)

2.18

0.140

ondansetron, N(%)

1:Yes

105 (60.7)

64 (62.1)

41 (58.6)

0.22

0.638

* P<0.001

*12.6% Patient Control Analgesia (PCA) use in the control group, 0% in the LB group
OSF Hip Liposomal Bupivacaine Study
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OSF Hip Liposomal Bupivacaine Study
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Opioid‐related complications

Average pain score (0‐10)

(based on selected medication use)

No statistical
significance, adjusted
p>0.05 for all

• No statistically significant differences of nausea and constipation between both
groups (p>0.05).
• There were no in‐patient falls in both groups.
OSF Hip Liposomal Bupivacaine Study

31

Physical therapy

OSF Hip Liposomal Bupivacaine Study

32

Length of Stay (LOS)

(walking distance in feet)
* P=0.039

* P=0.001

*Adjusted values were reported
OR: Operating room
PACU: Post‐anesthesia care unit
OSF Hip Liposomal Bupivacaine Study

33

Hospital total cost components

OSF Hip Liposomal Bupivacaine Study

34

Post‐discharge payments

No significant difference for all (p>0.05).
OSF Hip Liposomal Bupivacaine Study

35

OSF Hip Liposomal Bupivacaine Study

36
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Discharge disposition

Post‐discharge all‐cause readmissions

No statistical significance,
p>0.05 for all

Other discharge

Control

LB

Another type of Health Care Inst not listed

1

0

Discharged/Transferred to IP Rehab Facility (IRF)/Unit

0

2

Discharged/Transferred to Swing Bed

6

0

Short Term Hospital for Inpt Care

1

1

OSF Hip Liposomal Bupivacaine Study

No significant difference for all (p>0.05).
37

OSF Hip Liposomal Bupivacaine Study

Post‐discharge surgery‐related
readmissions

38

Study Summary
Lower LOS (0.5 days)
Improved walking distances on day of surgery and post‐
op day one
Reduced average total hospital cost (~$1500)

No significant difference for all (p>0.05).
OSF Hip Liposomal Bupivacaine Study

39

What intra‐operative medications have been
studied for post‐operative analgesia in total hip
arthroplasty?
1. Liposomal bupivacaine injection
2. Bupivacaine with epinephrine
injection

3. Sevoflurane
4. Ropivacaine with epinephrine injection

OSF Hip Liposomal Bupivacaine Study

40

What did the OSF retrospective study show as
significant outcome differences between
liposomal bupivacaine and bupivacaine or
ropivacaine in total hip arthroplasty?
1. Lower length of stay
2. Reduced morphine equivalents

Answer:

Answer:

A. 1
B. 1, 3, 4
C. 1, 2, 4
D. All of the above

A.
B.
C.
D.

3. Decreased readmissions
4. Reduced average total direct hospital
costs

1, 4
1, 3
2, 4
All of the above
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Best Practice Pearls
Michelle Fine

Implementation of a Comprehensive
Transition of Care Model for Patients with
Heart Failure

Anne Misher
Michelle Fine, PharmD, BCACP, BCPS
April 13, 2018

Jennifer Splawski

Speakers have no conflicts of interest to disclose

Objective

The Ugly Truth about Heart Failure Readmissions

Pharmacist
• Describe three potential roles for pharmacy involvement in
transitioning heart failure patients between inpatient and outpatient.

• One of the most common reasons patients over the age of 65 are
admitted to the hospital
• 30‐day readmission rate exceeds 24% for Medicare

Pharmacy Technician
• Describe three potential roles for pharmacy involvement in
transitioning heart failure patients between inpatient and outpatient.

• Three out of four of the early readmissions may be preventable
• Incomplete treatment in hospital
• Poor coordination of services or communication of plans at discharge
• Inadequate access to care in early follow‐up
Desai AS and Stevenson LW. Rehospitalization for heart failure. Circulation 2012; 501‐506.

Bridge and Transition Team‐“BAT”

Outpatient Pharmacist Role

• NMH HF readmission rate: 35%

• Transitional care phone call

• BAT Team Created

• Seven‐day follow up visit with Nurse Practitioner

• Goal to reduce readmission rates
• Multidisciplinary
• Inpatient and outpatient pharmacist

•
•
•
•
•

Medication Reconciliation
Compliance Assessment
Education
Refills
Clinical Recommendations

• Pill box and med chart teaching

1
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Transitional Care Call Pilot Data

Comprehensive Transition of Care Pharmacist Program

Description of Medication Errors Detected During Transitional Care
Calls after Hospital Discharge

Of the patients called and
reached, 57% had at least one
medication error after hospital
discharge

Number of Patients with Medication Error

50

n = 130 patients called
and reached during 2‐
day post discharge follow
up phone call

45
40
35

• Three pharmacist model
• Inpatient heart failure pharmacist
• Outpatient heart failure pharmacist
• Meds to bed program

30

• Goal of the program

25
20

• Reduce hospital readmission rates
• Decrease medication discrepancies at the 2 day follow up phone call
• Improve patient satisfaction scores

15
10
5
0

Patient
Did not Receive Adherence
Understanding Prescription

Affordability

Inpatient Pharmacist Role

Personalized Discharge Medication Chart

• Admission
• Medication reconciliation

• Discharge
•
•
•
•

Review of discharge instructions to correct errors
Creation of a personalized medication chart
In‐person education about medications
Pill box

Meds to Bed Pilot

Comprehensive Transition of Care Pharmacist Program

• On‐site prescription verification and fulfillment through Specialty
Pharmacy

Patient understanding

• Discharge Counseling
• Medication Charts

• Medication delivery to bedside

Prescription

• Meds to Bed Program

• Support with financial obstacles

Adherence

• Prior authorizations
• Patient co‐pay assistance

Cost of medications

• Pill Box

• Meds to Bed Program

2
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• Single‐center, retrospective cohort study of BAT patients on our
inpatient cardiac telemetry floor
• Control (n=376): Multidisciplinary support from the BAT team
• Intervention group (n=100): Additionally received the inpatient pharmacist
intervention

Impact of Comprehensive Transition of Care
Pharmacist Program: 30‐ Day Readmissions
p= 0.015

25%

30‐Day All cause Readmission Rates (%)

Impact of Comprehensive Transition of Care
Pharmacist Program

21%
20%

15%
10%

10%

5%

0%
Control

Impact of Comprehensive Transition of Care
Pharmacist Program: Patient Satisfaction Survey
(HCAHPs)
100
90

Inpatient Pharmacist Intervention

Expansion of Pharmacy Transition of Care
• BAT patients admitted to general medicine floors

HCAHP Score (%)

80
70
60

• 539 of 944 patients targeted by the BAT team were counseled by an
inpatient pharmacist

50
40
30

• Intervention was associated with (as compared to patients not seen
by a pharmacist)

20
10
0
Likelihood to Recommend

Communication about
Medications
Pre‐Intervention

Medication Side Effects
Post‐Intervention

Purpose of Taking
Medications

• Increased patient adherence to their cardiac medications: 66% v. 44%, p=0.01
• Decreased readmission rate at 30 days: 13.7% v. 19.5%, p=0.017

Challenges Overcome

Applying to YOUR Transition of Care Program

• Outpatient

• Assess where your system break downs are occurring

• Resolving medication errors

• Inpatient
• Communication about the discharge plan
• Education for weekend and evening discharges

• Target those areas for interventions

• Interventions can improve your work flow and patient care
• Start with a pilot group
• Team work
• Communication
• Do not duplicate work

3
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Assessment Question
Jeremy is a transition of care pharmacist for an internal medicine department.
He sees patients on admission to perform a medication reconciliation, counsels
patients at discharge, and sees patients with providers in a 7 day office visit.
Unfortunately in clinic Jeremy has noticed his patients forgot to pick up
medications from the local pharmacy at discharge. Select the most impactful
intervention pharmacy could make to improve medication adherence.

Incorporating Pharmacists into
Annual Wellness Visits to Meet
Institutional Goals

A. Pharmacists e‐prescribe the medications to the pharmacy
B. Partner with a local pharmacy to initiate a Meds to Bed Program‐ including
technician support to deliver medications and complete prior authorizations
C. Send email reminders to physicians to prescribe discharge medications
D. Post a sign in the break room reminding prescribers and nurses to counsel
patients on picking up medications at discharge

Anne Misher, PharmD, BCACP, BC‐ADM, CDE
Clinical Assistant Professor
University of Georgia ‐ Southeast Georgia Campus

Objective for Pharmacists and Technicians

Medicare Annual Wellness Visit (AWV)

• Describe how Medicare Annual Wellness Visits can expand the role of
pharmacy services in the healthcare setting

• Introduced in January 2011 by Patient Protection and Affordable Care
Act
• Yearly appointment to discuss a patient’s plan for preventative care
• Emphasis on wellness and disease prevention

• Similar to the Welcome to Medicare visit with some important
differences
• Not a head‐to‐toe physical exam
• Cannot have an AWV in the same year as the Welcome to Medicare exam

AWV: Required Components

AWV: Qualified Providers

Required Components

Initial AWV

Subsequent AWV

Medical history

Obtain medical/family histories

Update medical/family histories

Vitals

Measure height, weight, body mass
index, blood pressure, and other
values deemed appropriate based
on medical history

Repeat measurements

List of medical providers

Obtain and document during this
visit

Update and record changes

Cognitive impairment screening

Required

Required

Depression screening

Required

Not required

Functional status

Observe directly and document
functional ability and safety level

Not required

Physician

Qualified non‐physician practitioner
• PA, NP, clinical nurse specialist

Medical professional
• RD, health educator, nutritional professional, or other licensed practitioner
• Pharmacists

4
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AWV ‐ What is needed to bill?

AWV: Patient Eligibility

Required components

• Medicare Part B beneficiary for at least 12 months
• Eligible for a one time initial AWV and then a repeat AWV every 12
months
• Physical examination is not a required component as part of the AWV

• Initial vs subsequent AWV
Health risk assessment
• Helps to gather required information
• Guidelines available in CDC consensus document
Personal prevention plan
• Provided to patient upon completion of AWV

AWV: Personal Prevention Plan

AWV: Coding and Diagnosis

Initial

• Coding
• G0438; annual wellness visit (initial visit) [estimated reimbursement: $169]
• G0439; annual wellness visit (subsequent visit) [estimated reimbursement:
$112]

• Diagnosis
• Must report diagnosis, but nothing specific required
• May choose any diagnosis code consistent with the patient’s examination

• Written screening schedule for next 5–10 years
• List of risk factors and conditions for which interventions are recommended
or underway
• Appropriate personalized health advice and referral to health education,
preventive counseling services, or community‐based interventions aimed at
reducing identified risk factors

Subsequent
• Similar to initial visit, but the screening schedule and list of risk
factors/conditions is updated.

Pharmacist‐Run AWVs

AWV Workflow at Advocate Medical Group
Prior to Visit

Primary care provider
completes AWV to
meet financial targets
• Many providers fall short
of anticipated completion
rate

The clinic’s goal
completion rate is 85%
A total of 2068
patients were eligible
for AWVs in 2015

• Would generate a total
revenue of ~$180,000
• Allow for additional
physician appointments

• Pharmacist
reviews patient
profile
• Vaccine history
• Medication
assessment
• Preventative
care

Upon Arrival to
Clinic

During Patient
Visit

• Patient
completes HRA in
waiting room

• Vitals taken
• Providers, PMH,
FH and HRA
reviewed
• Medication
review
• Depression
screen
• Functional ability
• Vaccines
administered
• Advanced
directives

After Visit
• Documentation
completed
• Recs sent to
provider
• Follow‐up
completed as
needed

5
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AWV at Advocate Medical Group – Results

AWV at Advocate Medical Group – Results
• April – December 2015

Total of 66 patient visits completed

Interventions
30

Median time spent
30 min (Range 25‐60 min)

25
20

24

23

20

15

22

10

Several safety issues were noted in patients with cognitive
impairment Pharmacist facilitated referrals to providers

8

5

Drug Therapy Preventative
Health

AWV at Advocate Medical Group – Results
Successfully demonstrated value added service
when pharmacists complete AWVs

Clinic is seeking opportunities to increase the
number of patient visits
• Goal of 85% completion for all physicians

As the program grows and more visits are
completed, pharmacists will help to provide a
significant source of revenue for the clinic

5

0

High‐risk
Screening

Specialist
Referral

Referral to PCP

Vaccines

AWV – Pearls and barriers
Time consuming
• Several
components
• Elderly patient
population

Lack of
understanding
• Uninterested
in preventative
care
• Awareness of
clinical
pharmacist
role

Disruptive to
workflow
• Previously
performed by
physician
and/or other
healthcare
professional

Considerations
• Use modifier‐
25 if E/M
services are
provided on
the same day
• Discussing
advance
directives

Images:
http://moldvictim.org/
http://4teens10.blogspot.com/
http://loretoenglish1999.wikispaces.com/

Which of the following components of AWV
can be completed by a pharmacist?
a) Collecting and/or updating medical history and
medical providers

Acknowledgements
• Jennifer D’Souza, PharmD, CDE, BC‐ADM
• Courtney J. Patterson, PharmD, MBA, BCOP

b) Taking vitals including height, weight, body mass
index and blood pressure

c) Screening for cognitive impairment, depression and
functional status

d) All of the above
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Objective for Pharmacists and Technicians
• Discuss which patients are most at risk for opioid overdose and
should receive a life‐saving naloxone kit.

Life Saving Naloxone Kits
Jennifer Splawski PharmD, BCPS
Clinical Pharmacy Specialist ‐ Emergency Medicine
MacNeal Hospital

Chicagoland Opioid Crisis

Hospital Location

• The Chicago metropolitan area ranks first nationwide in emergency
department mentions of heroin use
• Cook County has seen a 53.46% increase in opioid/heroin deaths
from 2010 to 2015

• Our hospital is located near the “heroin highway” near the West Side
of Chicago

• 68.27% increase in ED usage due to opioid overdose

• Illinois ranks 35th in drug overdose deaths

Audience Poll

House Bill 1

How many opioid + heroin overdose deaths were reported in
the State of Illinois in 2016?

• Heroin Crisis Act aka “Lali’s Law”
• Improves reporting on overdose statistics
• Increased drug overdose prevention programs
• Offers protection for healthcare providers who prescribe or
administer opioid antagonists in good faith

A. 2,410
B. 1,266
C. 2,306
D. 1,040

• Specifically labeled pharmacists as “healthcare professionals”

* As last reported by Illinois Department of Public Health
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House Bill 1

Goal of Our Program

• Delineates what opioid overdose education should contain

• The goal of our program is to reduce opioid overdose deaths through
naloxone distribution and overdose education in keeping with our
hospital mission of helping people live happier and healthier lives.

• For patient, educator, and in schools

• Allows pharmacists to dispense opioid antagonists without
prescriptions in community pharmacies
• Increases insurance coverage for opioid antagonists
• Education of public on proper disposal of unused medications
• Much Much more!

Naloxone Mechanism of Action

Opioid
receptor

Opioid
receptor

Opioid
receptor

Brain

Naloxone Mechanism of Action

Naloxone Mechanism of Action

opioid

opioid

opioid

Opioid
receptor

Opioid
receptor

Opioid
receptor

Brain

opioid

opioid

opioid

Opioid
receptor

Opioid
receptor

Opioid
receptor

Brain
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Naloxone Mechanism of Action
opioid

Opioid
receptor

Team

opioid

Opioid
receptor

opioid

Opioid
receptor

• Leaders: Emergency Medicine Pharmacist and Psychiatrist
• Behavioral Health Nursing Staff
• Psychiatrists
• Onsite outpatient pharmacy
• Inpatient pharmacy
• Much support from leadership team, specifically CMO

Brain

Program Coverage

Staff Education

• Focused on behavioral health units of the hospital

• 90 min multidisciplinary sessions were hosted by ER PharmD and
Psychiatrist
• CE was available

• Reviewed epidemiology of overdose, rationale and scope of overdose
prevention and naloxone kit distribution
• Hands on training with kit and goals of patient education
• Goal to reduce staff stigma with addiction and increase overdose
prevention

Process

Identifying those in need of a kit

RN identifies pt in need of a kit

• Patients currently registered in a detoxification program
• Known opioid abusers
• Known heroin abusers
• Patients consuming high doses of opioids
• > 80 mg of oral morphine equivalents

• Patients using opioids concurrently with benzodiazepines
• Patients with a history of mental health condition and concurrently
use opioids

9
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Process
Outpatient Pharmacy Kit

RN identifies pt
in need of a kit

MD writes
prescription

RN faxes script to
onsite pharmacy
(OP)

OP reviews
insurance
coverage

OP dispenses
Narcan® or refers
to inpatient
pharmacy to
dispense
naloxone

Process

Inpatient Pharmacy Kit

Patient education
• Easy to read pamphlets reviewed with patient and included in kit

RN identifies
pt in need of
a kit

MD writes
prescription

RN faxes
script to
onsite
pharmacy
(OP)

OP reviews
insurance
coverage

OP dispenses
Narcan® or
refers to
inpatient
pharmacy to
dispense
naloxone

OP delivers
and counsels
on Narcan

RN counsels
on naloxone

•
•
•
•
•

How to identify an overdose
How to respond to an overdose
How to avoid an accidental overdose
Color pictures educating how to put naloxone kit together
Important phone numbers

• Videos available reviewing kit and overdose prevention
• Dummy kits available for patients to practice with

Results
• 278 kits dispensed from 11/11/2016 to 2/2/2018
• 72 inpatient pharmacy
• 206 outpatient pharmacy

• Direct Costs
• Cost per kit
• Cost per RN to educate
• Cost per pharmacist to profile and technician to fill

• 5 lives saved
• Several additional lives saved per patient recall
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Conclusion

Self‐Assessment Question

• Dispensing these kits into the community and providing overdose
education aligns with our hospital mission to help people
live happier, healthier lives.

• Which of these patient’s should receive a naloxone kit upon discharge
from a behavioral health services.
A. A 55 year old male with a history of heroin abuse who just completed a
detox program
B. A 24 year old female with a pmhx of schizophrenia who uses
hydrocodone/acetaminophen for chronic back pain due to a previous car
accident.
C. A 35 year old male with a history of oxycodone/acetaminophen addition
and talking clonazapam as needed for anxiety
D. All of the above

References
• Alford D, Walley A, Beers D, Bratberg J, Davis C. Prescribe to Prevent: Overdose
Prevention and Naloxone Rescue Kits for Prescribers and
Pharmacists. Opioidprescribing.com. 2017. Available at:
https://www.opioidprescribing.com/naloxone_module_1‐landing. Accessed
February 5, 2018.
• Drug Overdose Deaths by Sex, Age Group, Race/Ethnicity and County.
IDPH Division of Health Data and Policy;
2018.http://www.dph.illinois.gov/sites/default/files/publications/Drug‐Overdose‐
Deaths‐January‐2018.pdf
• PrescribeToPrevent – Prescribe Naloxone, Save a Life. Prescribetoprevent.org.
2015. Available at: http://prescribetoprevent.org/. Accessed February 5, 2018.
• Public Act 099‐0480 September 9, 2015 Full act available
http://www.ilga.gov/legislation/publicacts/99/099‐0480.htm
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Take Back the Narcs!
Implementing a Medication Disposal Kiosk
Katie Gauen
Bryan McCarthy
The speakers have no conflicts of interest to disclose

Learning Objectives – Pharmacists and Technicians
• Describe a public health concern that supports the
need for increased pharmaceutical disposal options
for patients
• Identify barriers to implementing a disposal box in a
health‐system setting
• Identify key players when implementing a disposal box
in a health‐system setting

Which of the following most strongly support
the implementation a medication kiosk?
A. Publicity from appearing on a take back site list
B. The national opioid epidemic
C. De‐clutter patient bathroom cabinets
D. Opportunities for tax cuts for hospitals

Which of the following is NOT a barrier when
implementing a medication collection kiosk?

Who is NOT a “key player” when installing a
medication collection kiosk?

A. Finding an appropriate physical location with
adequate security and oversight
B. Patient confusion after the DEA license is modified
but before a kiosk is installed
C. Finding invested representatives from key groups
that must be part of the implementation team
D. Finding liners that will meet DEA requirements

A. Office of General Council/Legal
B. Security
C. A patient representative
D. Employees working in the area where the kiosk is
located

1
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Diversion by
hospital staff

Examples of factors
contributing to
increased availability of
opioid medications and
the opioid epidemic

Diversion by
hospital staff

Diversion from
family or friends

Diversion from
family or friends

Overprescribing

Diversion by
hospital staff

Overprescribing

Code of Federal Regulation – Part 1317

Diversion from
family or friends

Overprescribing

Summary of Retrieval Options

Summary of Retrieval Options

1. Take Back
Events

2. Mail Back
Program

1. Take Back
Events

2. Mail Back
Program

3. Facilitated
Destruction

4. Collection
Kiosks

3. Facilitated
Destruction

4. Collection
Kiosks
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Summary of Retrieval Options

Summary of Retrieval Options

1. Take Back
Events

2. Mail Back
Program

1. Take Back
Events

2. Mail Back
Program

3. Facilitated
Destruction

4. Collection
Kiosks

3. Facilitated
Destruction

4. Collection
Kiosks

Steps for medication kiosk implementation

Steps to Implement a
Medication Collection Kiosk

Modify DEA
registration to be
an authorized
collector

Determine best
physical location
for kiosk

Implement
appropriate
security and
operational
measures

Educate patients
and staff
regarding new
resource

Based on Title 21 Code of Federal Regulations, Part 1317 ‐ Disposal

Disposal Regulations. DEA.
https://www.deadiversion.usdoj.gov/drug_disposal/fact_sheets/disposal_registrant.pdf

Steps for medication kiosk implementation

Steps for medication kiosk implementation
1. Modify the DEA registration to become an authorized collector

Modify DEA
registration to be
an authorized
collector

Determine best
physical location
for kiosk

Implement
appropriate
security and
operational
measures

Educate patients
and staff
regarding new
resource

• Must be eligible to handle schedule II controlled substances
• Does not permit site to conduct a take‐back event independently, this
must still be done with law enforcement
• Will populate site on list of “Controlled Substance Public Disposal
Locations” even if no operation in place to take back medications
•

https://apps.deadiversion.usdoj.gov/pubdispsearch/spring/main?execution=e1s1

Disposal Regulations. DEA.
https://www.deadiversion.usdoj.gov/drug_disposal/fact_sheets/disposal_registrant.pdf
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Steps for medication kiosk implementation

Steps for medication kiosk implementation
2. Determine location of medication kiosk

Modify DEA
registration to be
an authorized
collector

Determine best
physical location
for kiosk

Implement
appropriate
security and
operational
measures

Educate patients
and staff
regarding new
resource

•
•
•
•

For hospitals/clinics: shall be monitored regularly by employees
Must be securely fastened to a permanent structure and securely locked
Must have a permanent outer container and a removable inner liner
Outer container must prominently display sign indicating Schedule II‐IV
only permitted
• Cannot be located in emergency or urgent care setting

Disposal Regulations. DEA.
https://www.deadiversion.usdoj.gov/drug_disposal/fact_sheets/disposal_registrant.pdf

Location, location, location

Location, location, location

1. Specialty pharmacy

1. Specialty pharmacy

2. Onsite retail pharmacy

2. Onsite retail pharmacy

3. Physician based clinic

3. Physician based clinic

4. Hospital based clinic

4. Hospital based clinic

Location, location, location

Location, location, location

1. Specialty pharmacy

1. Specialty pharmacy

2. Onsite retail pharmacy

2. Onsite retail pharmacy

3. Physician based clinic

3. Physician based clinic

4. Hospital based clinic

4. Hospital based clinic
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Location, location, location

Steps for medication kiosk implementation

1. Specialty pharmacy
2. Onsite retail pharmacy
3. Physician based clinic

Modify DEA
registration to be
an authorized
collector

Determine best
physical location
for kiosk

Implement
appropriate
security and
operational
measures

Educate patients
and staff
regarding new
resource

4. Hospital based clinic

Steps for medication kiosk implementation

Steps for medication kiosk implementation

3. Implement appropriate security and operations steps
•
•
•
•
•
•
•

Incorporate individuals from important groups: Legal, Risk, Security, staff of kiosk
location
Determine how patients will access kiosk and where it will fit in workflow of staff
Meet requirements of inner liner (21 CFR 1317.60) and select vendor
Can collect controls and non‐controls together, but cannot collect schedule 1
medications
Can only collect from ultimate users (patients)
“Once a substance has been deposited, it shall not be counted, sorted,
inventoried, or otherwise individually handled”
Installation and removal of liners shall be performed or supervised by two
employees of the authorized collector

Modify DEA
registration to be
an authorized
collector

Determine best
physical location
for kiosk

Implement
appropriate
security and
operational
measures

Educate patients
and staff
regarding new
resource

Disposal Regulations. DEA.
https://www.deadiversion.usdoj.gov/drug_disposal/fact_sheets/disposal_registrant.pdf

Steps for medication kiosk implementation

Kiosk Operations
New liner placed
in kiosk

4. Educate patients and staff regarding new resource for
disposal
• Incorporate disposal information into patient experience
• Educate staff regarding requirements and how to direct questions

Pharmacy
documents
exchange and
ships via UPS so
vendor can
incinerate

Vendor meets
pharmacy
representatives
to empty and
replace liner

Patients dispose
of medications

Light triggers
weight sensor
*or* quarterly
check
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Kiosk Operations

Kiosk Operations
New liner placed
in kiosk

Pharmacy
documents
exchange and
ships via UPS so
vendor can
incinerate

Vendor meets
pharmacy
representatives
to empty and
replace liner

New liner placed
in kiosk

Patients dispose
of medications

Pharmacy
documents
exchange and
ships via UPS so
vendor can
incinerate

Vendor meets
pharmacy
representatives
to empty and
replace liner

Light triggers
weight sensor
*or* quarterly
check

Light triggers
weight sensor
*or* quarterly
check

Kiosk Operations

Kiosk Operations
New liner placed
in kiosk

Pharmacy
documents
exchange and
ships via UPS so
vendor can
incinerate

Patients dispose
of medications

Vendor meets
pharmacy
representatives
to empty and
replace liner

New liner placed
in kiosk

Patients dispose
of medications

Light triggers
weight sensor
*or* quarterly
check

Pharmacy
documents
exchange and
ships via UPS so
vendor can
incinerate

Vendor meets
pharmacy
representatives
to empty and
replace liner

Patients dispose
of medications

Light triggers
weight sensor
*or* quarterly
check

Lessons Learned
• Patience!
• Plan appropriately for the DEA license modification downstream effects
• Consider the ask of pharmacy staff when selecting vendor
• Plan ahead for operational process
• Work with frontline staff to educate on requirements of patient ONLY
disposal
• Identify an invested pharmacy colleague
• Many site‐specific considerations

Bryan C. McCarthy Jr., PharmD, MS, BCPS
Director, Adult Inpatient Pharmacy Services
University of Chicago Medicine
bryan.mccarthy@uchospitals.edu
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Controlled Substance Disposal History

Controlled Substance Disposal History

• Controlled Substances Act

Public Health Concern
• Significant increases in deaths and
admissions for controlled substances
• Increased violent crime and property
crime associated with controlled
substances in all US regions
• Prescription drug abuse on the rise,
especially for teens

• Patients with unused, unwanted, or expired pharmaceutical controlled
substances had limited disposal options

• Secure and Responsible Drug Disposal Act of 2010
• Patients may deliver controlled substances to another person for purposes of
disposal, including drug take back programs and long term care facilities

Controlled Substance Disposal

Controlled Substance Disposal

• Disposal of Controlled Substances, 21 C.F.R §§ 1301, 1304, 1305,
1307, 1317 (2014).

• Disposal of Controlled Substances, 21 C.F.R §§ 1300, 1301, 1304,
1305, 1307, 1317 (2014).

• Encourage public and private entities to collect and destroy controlled
substances in a secure, convenient, and responsible manner
• Decrease the amount of controlled substances introduced into the
environment
• Reduce the home supply of unused controlled substances and reduce the risk
of diversion or harm

• Three voluntary options for controlled substance disposal
• Take‐back events
• Mail‐back programs
• Collection receptacles
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Collection Receptacle Regulations

Registration

1. Drug Enforcement Administration registration
2. Standard for destruction – “Non‐retrievable”
3. Location that is regularly monitored by employees
4. Inner liner inventory record keeping
https://www.deadiversion.usdoj.gov/drug_disposal/

“Non‐Retrievable”

Location

Inner Liner Record Keeping

Policy and Procedure Development

• Policy and Procedure
Development

Multi‐disciplinary subject matter expert coordination
• Pharmacy
• Risk Management
• Security
• Waste Management
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Collection Receptacle Marketing

Collection Receptacle Marketing

Collection Receptacle Marketing

Collection Receptacle Success
University of Chicago Medicine Cumulative Collection
Receptacle Liner Changes Since Install
20
18
16
14
12
10
8
6
4
2
0

Jan‐16 Feb‐16 Mar‐16 Apr‐16 May‐16 Jun‐16

Lessons Learned
• Read the primary literature (the law)!
• Gain senior and multi‐disciplinary leadership stakeholder support
• Manage expectations and timelines

• Market many ways, and continuously

Jul‐16

Aug‐16 Sep‐16 Oct‐16 Nov‐16 Dec‐16 Jan‐17

Which of the following most strongly support
the implementation a medication kiosk?
A. Publicity from appearing on a take back site list
B. The national opioid epidemic
C. De‐clutter patient bathroom cabinets
D. Opportunities for tax cuts for hospitals

• Prepare for success, and celebrate it!
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Which of the following is NOT a barrier when
implementing a medication collection kiosk?

Who is NOT a “key player” when installing a
medication collection kiosk?

A. Finding an appropriate physical location with
adequate security and oversight
B. Patient confusion after the DEA license is modified
but before a kiosk is installed
C. Finding invested representatives from key groups
that must be part of the implementation team
D. Finding liners that will meet DEA requirements

A. Office of General Council/Legal
B. Security
C. A patient representative
D. Employees working in the area where the kiosk is
located

Questions?

10
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Health‐System Strategies
Addressing High Cost Drugs

Desi Kotis, PharmD, FASHP

Despina Kotis
Jennifer Ellison
Rolla Sweis

Director of Pharmacy
Northwestern Memorial Healthcare
Chicago, IL

Speakers have nothing to disclose

Learning Objectives

Price Hikes Due to Mergers/Acquisitions

• Pharmacists
1. Identify high‐cost medications requiring focused evaluation.
2. List information needed to determine feasibility and appropriateness
of high‐cost drug therapy.
3. Discuss a drug evaluation process that is efficient and provides the
best patient outcome at the lowest cost to patients and healthcare
facilities

• Pharmacy Technicians
1. Identify high‐cost medications requiring focused evaluation.
2. Discuss a drug evaluation process that is efficient and provides the
best patient outcome at the lowest cost to patients and healthcare
facilities.
2PCSK9

• Turing
• Purchased the rights to Pyrimetamine (Daraprim®) in Aug. 2015 &
immediately raised the price by 5,455%
• $13.50 to $750.00 per pill

• Valeant
• Raised prices frequently and steeply on Sodium nitroprusside
(Nitropress®) (310%); Isoproterenol (Isuprel®) (718%);
Phytonadione (Mephyton®) (527%); & Ethacrynic acid (Edecrin®)
(879%)

Inhibitors Not Cost‐effective at Current Price: ICER Review. Medscape. Sep 09, 2015.

Very Expensive Specialty Treatments
• Sofosbuvir (Sovaldi®)

How Much Does Pharma Spend on R&D vs. Marketing
• “We need to raise cost so we can
invest in R&D”

• $84,000 dollars in US
• $900 in Egypt

• Valeant

• PCSK9 inhibitors

• R&D = 3% of sales

• $14,000/year per patient in US
• Treatment needs to be $2,400/year to be cost‐effective2
• 2.6M US patients will qualify for treatment in the next 5
years with a total impact of $109 Billion

2PCSK9

• Pharma
• R&D = 15% of sales
• Marketing = 20‐25%
• Claims $500M per new drug but actually
$51‐71M after taxes1

Inhibitors Not Cost‐effective at Current Price: ICER Review. Medscape. Sep 09, 2015.
1Townhall.com, Pharma is

Pigging Out at the Public Trough, April 12, 2016, Mytheos Holt

1
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Brand Drug Prices Have More Than Doubled Since 2008

What’s Under the Radar…
• Limited visibility to smaller % increases but impact is significant
• Remicade® 10% increase on $5M = $3,000,000 / year
• Humira® Pen 18% YOY ($1M)
HUMIRA PEN INCREASE
JAN 2013 – JAN 2016

$4,000
$3,800

$3,797.10
$3,455.06

$3,600

Source: Express Scripts 2015 Drug Trend Report. Available at http://lab.express‐scripts.com/lab/drug‐trend‐report

$3,400

$3,202.09

$3,200

$2,913.64

$3,000

$2,700.32

$2,800

$2,502.61

$2,600

10%

8%

8%

$2,341.08

$2,400 $2,189.97

10%

8%

7%
7%

$2,200

0 1 ‐ Ja n‐ 1 6

0 1 ‐ D ec‐1 5

0 1 ‐ No v ‐ 1 5

0 1 ‐ Jul ‐ 15

0 1 ‐ O ct ‐ 1 5

0 1 ‐ Jun‐ 1 5

0 1 ‐ S ep‐ 15

0 1 ‐ A ug‐ 1 5

0 1 ‐ Ma y ‐ 15

0 1 ‐ Ja n‐ 1 5

0 1 ‐ A pr ‐ 1 5

0 1 ‐ F eb‐ 15

0 1 ‐ D ec‐1 4

0 1 ‐ Ma r ‐ 1 5

0 1 ‐ No v ‐ 1 4

0 1 ‐ Jul ‐ 14

0 1 ‐ O ct ‐ 1 4

0 1 ‐ Jun‐ 1 4

0 1 ‐ S ep‐ 14

0 1 ‐ A ug‐ 1 4

0 1 ‐ Ma y ‐ 14

0 1 ‐ Ja n‐ 1 4

0 1 ‐ A pr ‐ 1 4

0 1 ‐ F eb‐ 14

0 1 ‐ D ec‐1 3

0 1 ‐ Ma r ‐ 1 4

0 1 ‐ No v ‐ 1 3

0 1 ‐ Jul ‐ 13

0 1 ‐ O ct ‐ 1 3

0 1 ‐ Jun‐ 1 3

0 1 ‐ S ep‐ 13

0 1 ‐ A ug‐ 1 3

0 1 ‐ Ma y ‐ 13

0 1 ‐ Ja n‐ 1 3

0 1 ‐ A pr ‐ 1 3

0 1 ‐ F eb‐ 13

0 1 ‐ Ma r ‐ 1 3

$2,000

Source: Northwestern Medicine

Potential Solutions

Medication Inflation

• Transparency

Budgeted versus Actual Q2 YTD Medication Inflation Rate
6.80

• Require details of cost prior to FDA approval; require annual
reporting of price increases; disclose R&D/DTC costs

6.70

6.60

• Competition

Inflation Rate %

6.40

• Speed up generic approval process; incentivize competition for
sole source off‐patent drugs; strengthen post‐market clinical
surveillance; fix exclusivity laws; curb misuse of REMS; promote
biosimilars

6.20

6
6.00

• Value
• Increase funding for research; require drug makers to
compare cost & outcomes

5.80

5.60
Actual FY16 Q2 Inflation Rate

Budgeted FY16 Inflation Rate

Source: Northwestern Medicine

Recommendations from the Coalition for Sustainable Rx Pricing (CSRxP)

9

High Return Pharmacy Investment
Potential Solutions, Continued

• Establish an internal retail pharmacy with bedside prescription
delivery
• Establish an internal specialty pharmacy

What is the best way to focus efforts on medication
expense?
A.Budget drug inflation annual
B.Budget usual price increases for high cost and high volume
items

• Embed pharmacists in primary care and specialty clinics as part of the
interdisciplinary team
• Implement a pharmacist post discharge telephone follow up program
for complex patients to avoid adverse effects

C.Do not consider Biosimilars
D.A and B

2
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Advocate Health Care

Rolla Sweis, Pharm.D, M.A., BCPS
Executive Director – Multisite and Specialty Pharmacy
Advocate Health Care

• Advocate is the largest health system in Illinois.
• Advocate has the largest emergency and Level I Trauma network in
Illinois.
• Advocate treats more pediatric patients than any other hospital or
system in the state
• Advocate offers nearly 400 sites of care, with 12 acute care hospitals,
including a children’s hospital with two campuses and the state’s
largest integrated children’s care network.

Pharmacy Response
• Focus was on expenses to minimize impact on labor
• Pharmacy‐ cut drug costs and save staff positions
• System approach for initiatives

3
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Approach to High Cost Drugs

Drug Shortages

• Utilize P&T‐ and empower pharmacist practice
• IV to PO as much as you can
• Restrictions‐ all high cost drugs
• Guidelines
• Compounding
• Storage on units (automated dispensing cabinets)
• Trim inventory down
• Vasopressin

• Source now of high costs
• Major operational implications
• Antibiotics‐ moved to PO or IVP where possible
• Assess practice and avoid waste (IVF, calcium, etc)
• Assess overuse‐ opiates

Managing drug shortages

Some more tips for high cost drugs....

• Weekly huddles/meetings with pharmacy leadership

• Push ‘outpatient’ drugs to outpatient only

• Purchasers
• Managers
• Clinicians

• Make decisions, discuss options, discuss roll out and
communication
• If part of a system‐ need to share

• Humira, Remicade
• MS Drugs, etc.

• Chemotherapy
• Guidelines for inpatient vs outpatient

• Set up weekly system huddle

Some more tips for high cost drugs....

What are some approaches to managing high
cost drugs?

• High cost drugs
• Nitroprusside
• Neostigmine
• Vasopressin

• Extreme costs
• Specialty drugs (for example: nusinersen)
• Specialty P&T Committee

A.
B.
C.
D.

Ignore it, wait until the drug decreases in price
Implement guidelines
Implement restrictions
B and C

4
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High Cost Non‐Formulary
Medication Evaluation
Process
Jennifer Ellison, PharmD BCPS
OSF HealthCare, Saint Francis Medical Center

OSF HealthCare Saint Francis Medical Center
(SFMC)
• Level 1 Trauma Center
• Located in Peoria, IL
• 629 Licensed Beds
• Children’s Hospital of Illinois

Process Algorithm

High Cost Non‐Formulary Process
• Began in late Spring 2015
• Triggered by a request for a very expensive oncology
medication
• More than $400,000 to complete therapy

• Pharmacy Director worked together with the CFO, President,
COO, and an oncology pharmacist to develop process

Process

Request Form

• Starts with a request from physician
• Criteria: $5,000/dose or $10,000/cycle

• Pharmacy moves this forward by having the physician fill out a
form
• What is the need?
• What alternatives have been tried?
• What conversations have been had with patient?

• Form is sent to Decision team

5
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Decision Team

Final Steps

• SFMC Pharmacy Leadership
• P&T Leadership
• Financial Analyst
• CFO
• Ethics

• Approval by email
• Follow up discussion with
provider
• Team meeting with provider

https://openclipart.org/detail/215499/users

https://openclipart.org/detail/284858/perplexed‐male

Nusinersen (Spinraza )

Liposomal Daunorubicin/cytarabine (Vyxeos©)

• Used for spinal muscular atrophy
• Dose: 12 mg once every 14 days for 3 doses, then 12 mg
once 30 days after the third dose. Maintenance dose: 12 mg
once every 4 months
• $150,000 per 12 mg dose

• Used for acute myeloid leukemia
• Dose (induction): Daunorubicin 44 mg/m2 and cytarabine
100 mg/m2 days 1,3, and 5
• $9300/vial (each vial contains 44 mg daunorubicin and 100
mg cytarabine)

©

Who is included in the Decision Team within the
High Cost Non‐Formulary Process at OSF SFMC?
A. Nursing leadership
B. Ethics
C. Staff pharmacists
D.Finance
E. A and C
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Non-Formulary Treatment Clinical Review
Medication (completed by Pharmacy):
Cost per dose (completed by Pharmacy):
Number of doses:
Is inpatient status required to begin treatment?
Can any part of the treatment cycle be administered outpatient infusion &/or home care? If so, at what
point?
The following are to be completed by: Requesting Provider
Any questions or barriers to obtaining information, please contact Jennifer Ellisonat 309-655-2286 or
jennifer.c.ellison@osfhealthcare.org
1. Patient Name:
2. Patient DOB:
3. Is this patient already admitted to SFMC?
a. If so, what room/bed number?
b. Approximate date of discharge?
4. MRN (if applicable):
5. Does the patient have Decisional Capacity? Please explain.
6. Does the patient have any Advanced Care Planning (ACP) Documents?
a. Power of Attorney for Health Care
b. Living Will
c. Other documents discussing DNR (do not resuscitate) orders, organ and tissue donation,
dialysis, and blood transfusions.
7. If patient does not have ACP documents, has ACP be recommended to the patient?
a. Is the conversation regarding ACP recommendation documented in EMR?
8. Diagnosis:
*Please answer 9-12 or fax/email most recent ‘H&P’ & most recent progress notes*
9. Disease History:
10. Prognosis:
11. Co-morbidity:
12. Treatments/Medications that have been tried & failed:
13. Name of Non-formulary Medication request:
14. Treatment Course:
a. Dose
b. Frequency
c. Anticipated length of therapy
d. Will delay in treatment cause clinical significance? If so, why?
15. Any unique Risks/Side Effects to comment:
16. Appropriate care goals with treatment:
17. Will the medication be used in the way it is indicated? Please explain.

18. Success Rate of medication:
19. Alternatives (including no treatment &/or hospice):
20. Insurance Information (please provide front & back copy of card):
a. Company:
b. Identification #:
c. Group #:
d. Does insurance cover care at OSF-SFMC?
e. If out of network, are there institutions that are in-network for this patient?
i. If so, why is patient seeking care there?
*If SFMC is the only feasible option for the patient but care is not covered at OSF-SFMC,
provider may be contacted by SFMC to begin appeal process with insurance company.*
21. Aware of any other Funding Available (i.e. Clinical trials, manufacturer benefits)?

Non-Formulary Treatment Financial Review
Completed by: SFMC Finance
1. Is SFMC in or out of network?
a. If out of network, why is patient seeking services at an out of network hospital?
2. Cost per dose:
3. Please fill in tables
Inpatient
DRG reimbursement
Add-on reimbursement for drug
Cost of drug

$
$
$

Outpatient
Visit/APC reimbursement
Add-on reimbursement for drug
Cost of drug

$
$
$

4. Financial assistance from drug manufacturer?
5. Other Patient Assistance programs available excluding OSF Financial Assistance?
7. What is the projected financial burden to patient?
8. What is projected financial burden to organization?
9. Is an ABN or commercial waiver necessary or prudent?
 If so, please complete appropriate document & send with completed Financial
Review.

Ethical and Moral Questions
Completed by: OSF Decision Team
Ethics is concerned with compassionate and competent care of the patient.
1. Are the OSF Decision team and the requesting physician interacting in a cooperative, mutual,
and open manner for the best outcome of the patient?
2. Is the patient engaged in his or her care, aware of her or his medical condition, and involved in
developing goals of care?
3. How does this treatment align with the Mission?
4. How does this treatment align with our Moral Tradition?
5. Have morally legitimate treatment alternatives, including palliative care or hospice, been
discussed?
6. Have all payers been identified?

Final Decision:

Non-Formulary Treatment Clinical Review
Medication (completed by Pharmacy):
Cost per dose (completed by Pharmacy):
Number of doses:
Is inpatient status required to begin treatment?
Can any part of the treatment cycle be administered outpatient infusion &/or home care? If so, at what
point?
The following are to be completed by: Requesting Provider
Any questions or barriers to obtaining information, please contact Jennifer Ellisonat 309-655-2286 or
jennifer.c.ellison@osfhealthcare.org
1. Patient Name:
2. Patient DOB:
3. Is this patient already admitted to SFMC?
a. If so, what room/bed number?
b. Approximate date of discharge?
4. MRN (if applicable):
5. Does the patient have Decisional Capacity? Please explain.
6. Does the patient have any Advanced Care Planning (ACP) Documents?
a. Power of Attorney for Health Care
b. Living Will
c. Other documents discussing DNR (do not resuscitate) orders, organ and tissue donation,
dialysis, and blood transfusions.
7. If patient does not have ACP documents, has ACP be recommended to the patient?
a. Is the conversation regarding ACP recommendation documented in EMR?
8. Diagnosis:
*Please answer 9-12 or fax/email most recent ‘H&P’ & most recent progress notes*
9. Disease History:
10. Prognosis:
11. Co-morbidity:
12. Treatments/Medications that have been tried & failed:
13. Name of Non-formulary Medication request:
14. Treatment Course:
a. Dose
b. Frequency
c. Anticipated length of therapy
d. Will delay in treatment cause clinical significance? If so, why?
15. Any unique Risks/Side Effects to comment:
16. Appropriate care goals with treatment:
17. Will the medication be used in the way it is indicated? Please explain.

18. Success Rate of medication:
19. Alternatives (including no treatment &/or hospice):
20. Insurance Information (please provide front & back copy of card):
a. Company:
b. Identification #:
c. Group #:
d. Does insurance cover care at OSF-SFMC?
e. If out of network, are there institutions that are in-network for this patient?
i. If so, why is patient seeking care there?
*If SFMC is the only feasible option for the patient but care is not covered at OSF-SFMC,
provider may be contacted by SFMC to begin appeal process with insurance company.*
21. Aware of any other Funding Available (i.e. Clinical trials, manufacturer benefits)?

Non-Formulary Treatment Financial Review
Completed by: SFMC Finance
1. Is SFMC in or out of network?
a. If out of network, why is patient seeking services at an out of network hospital?
2. Cost per dose:
3. Please fill in tables
Inpatient
DRG reimbursement
Add-on reimbursement for drug
Cost of drug

$
$
$

Outpatient
Visit/APC reimbursement
Add-on reimbursement for drug
Cost of drug

$
$
$

4. Financial assistance from drug manufacturer?
5. Other Patient Assistance programs available excluding OSF Financial Assistance?
7. What is the projected financial burden to patient?
8. What is projected financial burden to organization?
9. Is an ABN or commercial waiver necessary or prudent?
 If so, please complete appropriate document & send with completed Financial
Review.

Ethical and Moral Questions
Completed by: OSF Decision Team
Ethics is concerned with compassionate and competent care of the patient.
1. Are the OSF Decision team and the requesting physician interacting in a cooperative, mutual,
and open manner for the best outcome of the patient?
2. Is the patient engaged in his or her care, aware of her or his medical condition, and involved in
developing goals of care?
3. How does this treatment align with the Mission?
4. How does this treatment align with our Moral Tradition?
5. Have morally legitimate treatment alternatives, including palliative care or hospice, been
discussed?
6. Have all payers been identified?

Final Decision:
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Objectives
Anticoagulation Updates in Special Populations:
Weighing the Evidence & Filtering the Data
in Obesity and Renal Impairment

Jared Sheley, Pharm.D., BCPS

Pharmacists
• Identify limitations in applying weight‐based dosing of parenteral anticoagulants in obese
patients and when alterations may be necessary
• Describe current recommendations and existing data for direct oral anticoagulant (DOAC)
use in obese patients
• Explain the limitations in data with direct oral anticoagulants (DOAC) use in patients with
renal impairment
Technicians
• Discuss why obese patients require different dosing strategies of parenteral anticoagulants
than non‐obese patients
• Describe why there are concerns with direct oral anticoagulants (DOAC) in obese patients
• Identify patients, by history or laboratory measures, in whom there may be concern for
using direct oral anticoagulants (DOAC)

https://pixabay.com/en/scale-weigh-judge-books-equial-310471/
/

Technician Question
Why would obese patients require different dosing strategies of
parenteral anticoagulants than non‐obese patients?
A. Parenteral anticoagulants are given at fixed doses, so obese patient may
be underdosed
B. Parenteral anticoagulants are given at fixed doses, so obese patients may
be overdosed
C. Parenteral anticoagulants are given at weight‐based doses, so obese
patients may be underdosed
D. Parenteral anticoagulants are given at weight‐based doses, so obese
patients may be overdosed

Technician Question
Which of the following would be a reason for concern with DOAC use?
A.
B.
C.
D.

Feeding tube status
Hemodialysis status
Tricare prescription insurance
Elevated blood glucose

Technician Question
Describe why there are concerns with direct oral anticoagulants
(DOAC) in obese patients
A. DOAC are given at fixed doses, so obese patient may be underdosed
B. DOAC are given at fixed doses, so obese patients may be overdosed
C. DOAC are given at weight‐based doses, so obese patients may be
underdosed
D. DOAC are given at weight‐based doses, so obese patients may be overdosed

Pharmacist Question
Which of the following scenarios likely requires intervention by the
pharmacist upon receiving the medication order?
A. 90 kg patient (BMI = 31) with new proximal DVT ordered enoxaparin 1
mg/kg subQ BID
B. 180 kg patient (BMI = 55) with new PE ordered enoxaparin 1 mg/kg
subQ BID
C. 90 kg patient (BMI = 31) with A Fib started on unfractionated heparin
w/ IV bolus dose 80 units/kg/hr and IV infusion rate 18 unit/kg/hr
D. 180 kg patient (BMI = 55) with ACS started on unfractionated heparin
w/ IV bolus dose 4,000 units and IV infusion rate 1,000 unit/hr
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Pharmacist Question

Pharmacist Question

Which of the following is consistent with the guidance from the
International Society of Thrombosis and Haemostasis (ISTH) on use of the
direct oral anticoagulants (DOAC) in obese patients?
A. DOACs are recommended to be used at standard doses for all patients due
to data suggesting obesity does not effect drug concentrations
B. DOACs are recommended to be used at double the dose for patients with
extreme obesity due to data suggesting similar drug concentrations
C. DOACs are suggested to be avoided in patient with BMI >30 kg/m2 or
weight > 90 kg due to exclusion from trials
D. DOACs are suggested to be avoided in patients with BMI > 40 kg/m2 or
weight > 120 kg due to data suggesting decreased drug concentrations

Which of the following is true regarding data on DOAC in patients
with renal impairment?
A. Some DOAC with labeled indications for patients on dialysis now have
robust data showing safety and efficacy in this patient population
B. Patients with ESRD on dialysis or CrCl < 25 ml/min were excluded from
all clinical trials of DOAC
C. Patients with CrCl < 50 ml/min were excluded from all clinical trials of
DOAC
D. Renal function is not a relevant consideration w/ DOAC use

Parenteral Anticoagulants in Obesity

Obesity in the US

• Normally recommended dosing

• Obesity prevalence in adults (BMI > 30 kg/m2) = 40%
• Extreme / morbid obesity in adults (BMI > 40 kg/m2) = 8%
• Increasing annually for > 20 years
• Obesity known to be an independent risk factor for many conditions
that require anticoagulation

“Full anticoagulation”
(DVT, PE, Valve)

Acute Coronary Syndromes (ACS)

Unfractionated Heparin (UFH)

Bolus: 80 unit/kg IV
Infusion: 18 unit/kg/hr IV

Bolus: 60 unit/kg IV
Infusion: 12 unit/kg IV

Enoxaparin (Lovenox)

1 mg/kg BID

1 mg/kg BID

• Concerns with weight based dosing
• Weight based dosing meant to provide enough drug for increase in blood volume
• Blood volume of adipose tissue is less than lean tissue

• Venous Thromboembolism (VTE)
• Atrial Fibrillation (A Fib)
National Center for Health Statistics, 2016
Hales CM, et al. NHANES 2017

Holbrook, et al. CHEST 2012; 141(2)(Suppl):e152S–e184S
O’Gara, et al. Circulation 2013. 127:e362‐e425.
Amsterdam, et al. J Am Coll Cardiol. 2014 Dec 23;64(24):e139‐e228.

Parenteral Anticoagulants in Obesity
• Normally recommended dosing

Unfractionated Heparin (UFH)
Enoxaparin (Lovenox)

Unfractionated Heparin Data in Obesity
Study

“Full anticoagulation”
(DVT, PE, Valve)

Acute Coronary Syndromes (ACS)

Bolus: 80 unit/kg IV
Infusion: 18 unit/kg/hr IV

Bolus: 60 unit/kg IV
Infusion: 12 unit/kg IV

1 mg/kg BID

1 mg/kg BID

• Obesity Recommendations
“Full anticoagulation”
(DVT, PE, Valve)

Acute Coronary Syndromes (ACS)

Unfractionated Heparin (UFH)

None

Bolus: Maximum 4,000 units
Infusion: Maximum 1,000 units/hr

Enoxaparin (Lovenox)

None

None

Methods

Findings in Obese Patients

Barletta J, et al. Compared initial aPTT values
2008
BMI > 40 vs BMI < 40

Higher aPTT;
BMI >40 independent RF for elevated aPTT

Gerlach A, et al. Omitted bolus dose, use reduced infusion
2013
rate 16 unit/kg/hr in obese, 12 unit/kg/hr

Similar times to reach therapeutic range
Avg dose 11 unit/kg/hr in obese
vs 16 unit/kg/hr in non‐obese

in morbidly obese
Hohner E, et al.
2015

Retrospective review of therapeutic doses Lower weight‐based dosing in >130 kg,
13 unit/kg/hr vs 16 unit/kg/hr

Shin S, et al.
2015

Retrospective review of therapeutic doses Longer time to therapeutic range
Grouped patients by weight
Lower doses needed for therapeutic level
Avg. dose for >150 kg = 11 unit/kg/hr vs.
16 unit/kg/hr for <100 kg
Barletta J,, et al. Surg Obes Relat Dis. 2008 Nov‐Dec;4(6):748‐53.
Gerlach A, et al. Int J Crit Illn Inj Sci. 2013 Jul;3(3):195‐9.
Hohner E, et al. J CritCare. 2015 Apr;30(2):395‐9.
Shin S, et al. Blood Coagul Fibrinolysis. 2015Sep;26(6):655‐60.

Holbrook, et al. CHEST 2012; 141(2)(Suppl):e152S–e184S
O’Gara, et al. Circulation 2013. 127:e362‐e425.
Amsterdam, et al. J Am Coll Cardiol. 2014 Dec 23;64(24):e139‐e228.
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Low Molecular Weight Heparin Data in Obesity
• Enoxaparin
Study
Deal E, et al.
2011

Patients
BMI > 40

Methods

Findings in Obese Patients

Retrospective
review

Avg dose for therapeutic level was 0.74 mg/kg
0 below goal, 38% above goal

BMI > 40 or
Thompson‐
Moore N, et al. Wt > 140 kg
n=41
2015

Retrospective
review

Median therapeutic dose 0.83 mg/kg
Median supratherapeutic dose 0.98 mg/kg

Lee Y, et al.
2015

> 50% were supratherapeutic
Retrospective
review
Used 1 mg/kg ABW

n=26

BMI > 40 or
Wt > 150 kg
n=99

Lalama J, et al. BMI >40
n=31
2015

Prospective study,
dosed 0.74 mg/kg

Technician Question
Why would obese patients require different dosing strategies of
parenteral anticoagulants than non‐obese patients?
A. Parenteral anticoagulants are given at fixed doses, so obese patient may
be underdosed
B. Parenteral anticoagulants are given at fixed doses, so obese patients may
be overdosed
C. Parenteral anticoagulants are given at weight‐based doses, so obese
patients may be underdosed
D. Parenteral anticoagulants are given at weight‐based doses, so obese
patients may be overdosed

48% therapeutic, 36% above goal, 16% below
Avg. therapeutic dose 0.71 mg/kg
Deal E, et al. J Thromb Thrombolysis. 2011Aug;32(2):188‐94.
Thompson‐Moore N, et al.. Clin Appl Thromb Hemost. 2015 Sep;21(6):513‐20.
Lee Y, et al.. Pharmacotherapy. 2015 Nov;35(11):1007‐15.
Lalama J, et al. J ThrombThrombolysis. 2015 May;39(4):516‐21.

Pharmacist Question
Which of the following scenarios likely requires intervention by the
pharmacist upon receiving the medication order?
A. 90 kg patient (BMI = 31) with new proximal DVT ordered enoxaparin 1
mg/kg subQ BID
B. 180 kg patient (BMI = 55) with new PE ordered enoxaparin 1 mg/kg
subQ BID
C. 90 kg patient (BMI = 31) with A Fib started on unfractionated heparin
w/ IV bolus dose 80 units/kg/hr and IV infusion rate 18 unit/kg/hr
D. 180 kg patient (BMI = 55) with ACS started on unfractionated heparin
w/ IV bolus dose 4,000 units and IV infusion rate 1,000 unit/hr

Direct Oral Anticoagulants (DOAC) in Obesity
• Data from normal weight patients
Drug
Dabigatran (Pradaxa ®)
Rivaroxaban (Xarelto ®)
Apixaban (Eliquis ®)
Edoxaban (Savaysa ®)
Betrixaban (Bevyxxa ®)

Volume of Distribution (L) Protein Binding (%)
50 ‐ 70
35
50
92
21
87
107
55
32
60

Direct Oral Anticoagulants (DOAC) in Obesity
Drug

Mechanism

Indications

Dabigatran (Pradaxa ®)

Direct Thrombin
Inhibitor

NVAF, VTE treatment,
Post‐ortho surg VTE prevention
NVAF, VTE treatment,
Post‐ortho surg VTE prevention

Rivaroxaban (Xarelto ®)
Apixaban (Eliquis ®)

Factor Xa Inhibitor

NVAF, VTE treatment,
Post‐ortho surg VTE prevention

Edoxaban (Savaysa ®)

NVAF, VTE Treatment

Betrixaban (Bevyxxa ®)

VTE prevention

Direct Oral Anticoagulants (DOAC) in Obesity
• Concerns with DOAC in obese patients
• Prescribed at fixed doses
• Would expect increased Vd and clearance  decreased drug exposure  ?? efficacy
• No monitoring to determine level of anticoagulation
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Clinical Data ‐ Dabigatran

Pharmacokinetic Data
Drug
Dabigatran
Rivaroxaban

PK Data in “Obesity”
21 – 35% decrease in mean concentration
Cmax & AUC relatively unchanged
Slight decrease half‐life
30‐45% decrease in Cmax
23‐36% decrease in AUC
27‐44% decrease in half‐life

Apixaban

Edoxaban
Betrixaban

No data exists
Reilly PA, et al..J Am Coll Cardiol. 2014 Feb 4; 63(4):321‐8.
Kubitza D, et al. J Clin Pharmacol 2007; 47: 218‐26.
Upreti VV, et al. Br J Clin Pharmacol. 2013;76:908‐16.

Clinical Data ‐ Dabigatran

Trial

Weight threshold
reported (kg)

% Patients
(#)

≥ 100
>100

RE‐MEDY

≥ 100

RE‐SONATE

≥ 100

20.9%
(299)
17.9%
(122)

RE‐LY
RE‐COVER I & II
(pooled data)

• Reilly P, et al. 2014 Analysis of RE‐LY data
• Peak and through levels for 76% & 70% of patients
• 21‐35% decrease in mean drug concentration in >100 kg
• Risk of ischemic stroke inversely related to through plasma concentrations
(p=0.045)

12.3%
(302)

≥40

10%
(58)

• VTE rates numerically increasing with increasing weight & BMI

RE‐COVER
& RE‐COVER II
(pooled data)

50 – 100 kg
>100 kg
BMI < 25
BMI 25 ‐ < 30
BMI > 35
50 – < 100 kg
≥ 100 kg

Rate of VTE / death
for dabigatran
2.0%
4.1%
1.5%
2.3%
3.3%
1.6%
2.7%

Rate of VTE /
death for warfarin
1.9%
3.6%
2.2%
1.7%
2.2%
1.3%
1.0%

Schulman S, et al. Circulation. 2014 Feb 18;129(7):764‐72.
Schulman S, et al. N Engl J Med. 2013 Feb 21;368(8):709‐18.

Clinical Data ‐ Rivaroxaban

Clinical Data ‐ Dabigatran

Trial

• Clinical outcomes in VTE prevention studies (ortho surg)

>30 kg/m2

49.5%

> 35

Connolly SJ, et al. N Engl J Med. 2009 Sep 17;361(12):1139‐51.
Schulman S, et al. N Engl J Med. 2009 Dec 10;361(24):2342‐52.
Eriksson B, et al. Thromb Res. 2012 Nov;130(5):818‐20.

RE‐MEDY

25‐30

≥ 28

17.2%
(438)

Eriksson, et al.

Connolly S, et al. N Engl J Med. 2009;361(12):1139–51.
Reilly PA, et al..J Am Coll Cardiol. 2014 Feb 4; 63(4):321‐8.

kg/m2

17.1%

Clinical Data ‐ Dabigatran

• No significant differences in weight/BMI subgroups in reported data

20‐25 kg/m2

% Patients
(#)

Pooled data from RE‐NOVATE
I & II, RE‐MODEL

• RE‐LY highest BMI group >28 kg/m2, highest weight > 100 kg

BMI

BMI Threshold Reported
(kg/m2)

VTE/VTE death
Dabigatran

VTE/VTE death
Enoxaparin

Odds Ratio

2.1%

4.3%

0.48 (0.24‐0.97)

ROCKET‐AF

Weight threshold
reported (kg)
> 90
>90

3.0%

4.5%

0.67 (0.41‐1.09)

2.7%

2.9%

0.92 (0.49‐1.74)

EINSTEIN DVT
> 100
> 90
EINSTEIN PE
> 100
RECORD 1‐4

Eriksson B, et al. Thromb Res. 2012 Nov;130(5):818‐20.

% Patients
(#)
28.5%

BMI Threshold Reported
(kg/m2)
> 35

(2,035)

% Patients
(#)
13.6%
(972)

28.3%
(491)

14.2%
(245)

28.3%
(683)

≥ 30

14.3%

30.8%
(741)

(345)

Not reported

Patel MR, et al. N Engl J Med. 2011 Sep 8;365(10):883‐91..
EINSTEIN Investigators. N Engl J Med. 2010 Dec 23;363(26):2499‐510.
EINSTEIN–PE Investigators. N Engl J Med. 2012 Apr 5;366(14):1287‐97.
.

Eriksson B. NEJM 2008;358:2765‐75.
Kakkar A. Lancet 2008;372,9632:31‐59.
Lassen M. NEJM 2008;358:2776‐86.
Turpie A. Lancet 2009;373,9676:1673‐80.
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Clinical Data ‐ Apixaban

Clinical Data ‐ Rivaroxaban
• No significant differences in weight/BMI subgroups in reported data
• Highest weight group > 90 kg

Trial

Weight threshold
reported (kg)

% Patients
(#)

BMI Threshold Reported
(kg/m2)

ARISTOTLE

• Highest BMI group > 30 kg/m2 for VTE

AVERROES

> 35 kg/ m2 for A Fib

AMPLIFY

% Patients
(#)

≥ 30

40%

≥ 40

5.6%

Not reported
≥ 100

19.4%

13.0%

> 35

(522)

(349)

≥30

ADVANCE trials
(pooled)

16.9%
(1149)

Granger CB. N Engl J Med. 2011 Sep 15;365(11):981‐92.
Connolly SJ. N Engl J Med. 2011 Mar 3;364(9):806‐17.
Agnelli G, et al. N Engl J Med. 2013 Aug 29;369(9):799‐808.
Pineo G, et al. J Thromb Haemost. 2013 Mar;11(3):444‐51.

Clinical Data ‐ Apixaban

Clinical Data ‐ Edoxaban

• Higher BMI correlated w/ lower major bleeding in ARISTOTLE (p=0.039)

Trial

• 1.38%/year for BMI > 40 vs. 2.04‐2.26% for other BMI subgroups

• No other significant differences in weight/BMI subgroups in reported data
• Highest weight group > 100 kg, highest BMI group > 35 kg/m2 for efficacy data
(> 30 kg/m2 for A Fib and VTE ppx)

Weight
threshold
reported (kg)

% Patients

ENGAGE AF‐TIMI 48
HOKUSAI VTE

BMI Threshold
Reported
(kg/m2)

Not Reported
>100

14.8%
(611)

Granger CB. N Engl J Med. 2011 Sep 15;365(11):981‐92.
Connolly SJ. N Engl J Med. 2011 Mar 3;364(9):806‐17.
Agnelli G, et al. N Engl J Med. 2013 Aug 29;369(9):799‐808.
Pineo G, et al. J Thromb Haemost. 2013 Mar;11(3):444‐51.

Clinical Data ‐ Edoxaban
• No significant differences in weight/BMI subgroups in reported data

Giugliano R. N Engl J Med. 2013 Nov;369:2093‐104.
Hokusai‐VTE Investigators. N Engl J Med 2013;369:1406‐15.

Clinical Data ‐ Betrixaban
Trial

• Not reported for A Fib
• Highest weight group > 100 kg for VTE

% Patients

APEX

Weight
threshold
reported (kg)

% Patients

BMI Threshold
Reported
(kg/m2)

% Patients

Not reported

• No reporting of outcome data by weight or BMI
Note CrCl > 95 ml/min = Contraindication due to increased stroke risk in A Fib

Cohen A. N Engl J Med. 2016 Aug 11;375(6):534‐44.
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Obesity Paradox in Atrial Fibrillation
• Obese patients with Atrial Fibrillation have shown better prognosis
vs. normal weight patients
• Lower rate of stroke / systemic embolism
• Lower rate of major bleeding

ISTH SSC Guidance Statement
• We recommend appropriate standard dosing of the DOACs in patients
with a BMI less than or equal to 40 kg m−2 and weight less than or equal
to 120 kg for VTE treatment, VTE prevention, and prevention of ischemic
stroke and systemic arterial embolism in non‐valvular AF
• We suggest that DOACs should not be used in patients with a BMI of >
40 kg m−2 or a weight of > 120 kg

• Lower rate of CV death / all‐cause death

Cambeiro G, et al. J Atr Fibrillation. 2015 Aug 31;8(2):1259.
Sandhu R, et al. Eur Heart J. 2016; 37, 2869–2878.
Lavie C, et al.. Prog Cardiovasc Dis. 2016;58(5):537‐47.
Proietti M, et al. Stroke. 2017;48:857‐866.

ISTH SSC Guidance Statement
• If DOACs are used in a patient with a BMI of > 40 kg m−2 or a weight of
> 120 kg, we suggest checking a drug‐specific peak and trough level
• Anti‐FXa for apixaban, edoxaban, and rivaroxaban; ecarin time or dilute thrombin
time with appropriate calibrators for dabigatran; or mass spectrometry drug
level for any of the DOACs.
• If the level falls within the expected range, continuation of the DOAC seems
reasonable
• If the drug‐specific level is found to be below the expected range, we suggest
changing to a VKA rather than adjusting the dose of the DOAC

• Limited clinical data available for patients at the extreme of weight
• Available PK/PD evidence suggests that decreased drug exposures, reduced peak
concentrations and shorter half‐lives with increasing weight
• Concerns about underdosing
Martin K, et al. J Thromb Haemost. 2016 Jun;14(6):1308‐13.
.

Technician Question
Describe why there are concerns with direct oral anticoagulants
(DOAC) in obese patients
A. DOAC are given at fixed doses, so obese patient may be underdosed
B. DOAC are given at fixed doses, so obese patients may be overdosed
C. DOAC are given at weight‐based doses, so obese patients may be
underdosed
D. DOAC are given at weight‐based doses, so obese patients may be overdosed

Martin K, et al. J Thromb Haemost. 2016 Jun;14(6):1308‐13.
.

Pharmacist Question
Which of the following is consistent with the guidance from the
International Society of Thrombosis and Haemostasis (ISTH) on use of the
direct oral anticoagulants (DOAC) in obese patients?
A. DOACs are recommended to be used at standard doses for all patients due
to data suggesting obesity does not effect drug concentrations
B. DOACs are recommended to be used at double the dose for patients with
extreme obesity due to data suggesting similar drug concentrations
C. DOACs are suggested to be avoided in patient with BMI >30 kg/m2 or
weight > 90 kg due to exclusion from trials
D. DOACs are suggested to be avoided in patients with BMI > 40 kg/m2 or
weight > 120 kg due to data suggesting decreased drug concentrations

DOAC in Renal Impairment
Drug

% Renal Clearance

Dabigatran (Pradaxa ®)
Rivaroxaban (Xarelto ®)
Apixaban (Eliquis ®)
Edoxaban (Savaysa ®)
Betrixaban (Bevyxxa ®)

80%
36%
27%
50%
11% ?

Pradaxa [package insert]. Ridgefield, CT, Boehringer Ingelheim; 2017.
Xarelto [package insert]. Titusville, NJ. Janssen Pharmaceuticals; 2017.
Eliquis [package insert]. Princeton, NJ. Bristol‐Myers Squibb; 2018.

Savaysa [package insert]. Basking Ridge, NJ. Daiichi Sankyo; 2017.
Bevyxxa [package insert]. San Franscico, CA. Portola Pharmaceutical; 2017.

.
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DOAC in Renal Impairment
Drug

DOAC in Renal Impairment‐ Manufacturer vs. Data

Manufacturer Recommendations

Drug

Clinical Trial Data

A Fib: No dose adjustment CrCl >30, 50% reduction in CrCl 15‐30
VTE: Avoid CrCl < 30

Rivaroxaban (Xarelto ®)

A Fib: CrCl 15 – 50 reduce dose from 20 mg to 15 mg daily
VTE: Avoid in CrCl < 30

Apixaban (Eliquis ®)

A Fib: Reduce dose 50% if 2 of 3: Age ≥ 80, Wt ≤ 60 kg, SCr ≥ 1.5
A Fib & VTE No dose adjustment recommended for renal
impairment including those w/ ESRD on dialysis

Edoxaban (Savaysa ®)

A Fib & VTE: 50% dose reduction in CrCl 15‐50 ml/min

Edoxaban

A Fib & VTE: 50% dose reduction in CrCl 15‐50

Excluded CrCl < 30 ml/min

Betrixaban (Bevyxxa ®)

VTE prevention: 50% dose reduction in CrCl 15 – 30 ml/min

Betrixaban

VTE prevention: 50% dose reduction in CrCl 15 –
30

Excluded CrCl < 30 ml/min

Pradaxa [package insert]. Ridgefield, CT, Boehringer Ingelheim; 2017.
Xarelto [package insert]. Titusville, NJ. Janssen Pharmaceuticals; 2017.
Eliquis [package insert]. Princeton, NJ. Bristol‐Myers Squibb; 2018.

Dabigatran

Manufacturer Recommendations

Dabigatran (Pradaxa ®)

A Fib: 50% reduction in CrCl 15‐30

Excluded CrCl < 30 ml/min

Rivaroxaban A Fib: Reduce dose 20 mg to 15 mg in CrCl 15‐50

Excluded CrCl < 30 ml/min

Apixaban

Excluded CrCl < 25 ml/min

Age ≥ 80, Wt ≤ 60 kg, SCr ≥ 1.5

(30 ml/ml VTE prevention)

A Fib & VTE No dose adjustment recommended
for renal impairment including those w/ ESRD on
dialysis

Connolly SJ, et al. N Engl J Med. 2009 Sep 17;361(12):1139‐51.
Patel MR, et al. N Engl J Med. 2011 Sep 8;365(10):883‐91.
. Granger CB. N Engl J Med. 2011 Sep 15;365(11):981‐92.
Agnelli G, et al. N Engl J Med. 2013 Aug 29;369(9):799‐808.
.

Savaysa [package insert]. Basking Ridge, NJ. Daiichi Sankyo; 2017.
Bevyxxa [package insert]. San Franscico, CA. Portola Pharmaceutical; 2017.

.

Dabigatran in Renal Impairment

A Fib: Reduce dose 50% if 2 of 3:

or SCr > 2.5

Connolly SJ. N Engl J Med. 2011 Mar 3;364(9):806‐17.
Hokusai‐VTE Investigators. N Engl J Med 2013;369:1406‐15.
Giugliano R. N Engl J Med. 2013 Nov;369:2093‐104.

Rivaroxaban in Renal Impairment

So if they weren’t included in clinical trials, what data do we have?
• Single dose PK data
CrCl (ml/min)

AUC Increase

Cmax Increase

Half‐life (hr)

≥ 80

1X

1X

13

50‐80

1.5 X

1.1 X

15

30‐50

3.2 X

1.7 X

18

15‐30

6.3 X

2.1 X

27

So if they weren’t included in clinical trials, what data do we have?
• CrCl 30‐50 ml/min received 15 mg daily in ROCKET‐AF
•

No difference in outcomes

• CrCl 15‐30: AUC increase 64%, Factor Xa inhibition increase 100%
• HD patients:
• Single 15 mg dose in 8 patients  56% increased AUC vs. normal renal function

• 10 mg single dose  “similar drug exposure” to 20 mg in normal renal function

• aPTT time curve
• 75 mg dose in CrCl 15‐30 higher than 150 mg dose in CrCl 30‐50

• 10 mg x 7 days ‐‐> “no accumulation”
Patel MR, et al. N Engl J Med. 2011 Sep 8;365(10):883‐91.
Kubitza D, et al. Br J Clin Pharmacol. 2010 Nov;70(5):703‐12.
Dias C, et al.. Am J Nephrol. 2016;43(4):229‐36.
De Vriese A, et al. Am J Kidney Dis. 2015 Jul;66(1):91‐8.

• PK simulation test – es mated 12% ↑ peak & 39% ↑ trough
Pradaxa [package insert]. Ridgefield, CT, Boehringer Ingelheim; 2017.
J Clin Pharmacol. 2012 Sep;52(9):1373‐8.

Apixaban in Renal Impairment

Apixaban in Renal Impairment

So if they weren’t included in clinical trials, what data do we have?
• Single dose PK study in 8 patients on hemodialysis
• After HD: AUC ↑ 36%
• Before HD: AUC ↑17%

FDA Approval
(2014)

• Repeated dosing in 7 patients on hemodialysis x 8 days showed accumulation
• Suggests 5 mg BID should be avoided
• 2.5 mg BID reasonable ??

So if they weren’t included in clinical trials, what data do we have?
• Retrospective review of patients on apixaban or warfarin with CrCl <25, SCr
>2.5, or on dialysis at single hospital (n= 73 each)
• 27% on dialysis, 10% ESRD not on dialysis, 63% non‐ESRD
• 46% apixaban new starts, 0% warfarin new starts
• No difference in major bleeding (9.6% vs. 17.8%)
• No difference in composite bleeding (21.9% vs. 27.4%)
• No difference in stroke rate (7.5% vs. 7.5%) or VTE (0%)

• 4‐7% of drug removed w/ HD session
• Single dose PK study regression showed AUC ↑44% with CrCl 15 ml/min
Wang X, et al. J Clin Pharmacol. 2016May;56(5):628‐36.
Mavrakanas T, et al. J Am Soc Nephrol. 2017Jul;28(7):2241‐2248
Chang M, et al. J Clin Pharmacol. 2016 May;56(5):637‐45.
.

Stanton B, et al. Pharmacotherapy. 2017 Apr;37(4):412‐419.
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Apixaban in Renal Impairment

Apixaban in Renal Impairment

So if they weren’t included in clinical trials, what data do we have?
• Retrospective review of ESRD pts‐ 40 apixaban vs. 120 warfarin
• 58% on 2.5 mg dose (all qualified for 5 mg dose per labeling)
• No differences in bleeding events
• 0% vs. 5.8% major
• 12.5% vs. 5.8% clinical relevant nonmajor

• Relied mostly on paper chart documentation for bleeding events

So if they weren’t included in clinical trials, what data do we have?
• Retrospective review of hospitalized ESRD pts on apixaban (n=114)
• 46% new starts
• 15% bleeding rate over average LOS 6 days
• 6% ISTH major bleeding, 11% ISTH major or clinically relevant)

• Risk Factors for bleeding:
•
•
•
•
•

Higher cumulative apixaban exposure
Hospital LOS
Total daily dose (OR 1.72)
Total number of HD sessions (OR 2.04)
Continuation of outpatient apixaban (OR 13.07)

Sarratt S, et al. ]Ann Pharmacother. 2017Jun;51(6):445‐450..

Edoxaban in Renal Impairment
So if they weren’t included in clinical trials, what data do we have?
• Manufacturer PK data – CrCl <30 had 93% increase drug exposure vs normal renal
function

Steuber T, et al. AnnPharmacother. 2017 Nov;51(11):954‐960.

Betrixaban in Renal Impairment
So if they weren’t included in clinical trials, what data do we have?
• Manufacturer PK data – eGFR (MDRD) 15‐30 ml/min/1.73 m2 had 2.63 fold increase
drug exposure vs normal renal function

Savaysa [package insert]. Basking Ridge, NJ. Daiichi Sankyo; 2017.

Technician Question
Which of the following would be a reason for concern with DOAC use?
A.
B.
C.
D.

Feeding tube status
Hemodialysis status
Tricare prescription insurance
Elevated blood glucose

Bevyxxa [package insert]. San Franscico, CA. Portola Pharmaceutical; 2017.

Pharmacist Question
Which of the following is true regarding data on DOAC in patients
with renal impairment?
A. Some DOAC with labeled indications for patients on dialysis now have
robust data showing safety and efficacy in this patient population
B. Patients with ESRD on dialysis or CrCl < 25 ml/min were excluded from
all clinical trials of DOAC
C. Patients with CrCl < 50 ml/min were excluded from all clinical trials of
DOAC
D. Renal function is not a relevant consideration w/ DOAC use
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Anticoagulation Updates in Special Populations:
Weighing the Evidence & Filtering the Data
in Obesity and Renal Impairment

Jared Sheley, Pharm.D., BCPS

https://pixabay.com/en/scale-weigh-judge-books-equial-310471/
/
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Abbreviations

A Breath of Fresh Air:
Updates in COPD Management
Jennifer Austin Szwak, PharmD, BCPS, DPLA
University of Chicago Medicine
The speaker has nothing to disclose

•
•
•
•
•
•
•
•
•
•
•

COPD: Chronic obstructive pulmonary disease
GOLD: Global initiative for chronic Obstructive Lung Disease
FEV1: Forced expiratory volume in 1 second
FVC: Forced vital capacity
ICS: Inhaled corticosteroid
LABA: Long‐acting β2‐agonist
LAMA: Long‐acting muscarinic antagonist
TDI: Transition dysnpoea index
mMRC: Modified British Medical Research Council (mMRC) Questionnaire
CAT: COPD Assessment Test
SGRQ: St. George’s Respiratory Questionnaire

Abbreviations for Inhaler Components
• ACL: aclidinium
• FP: fluticasone propionate
• GLY: glycopyrrolate/glycopyyronium
• OLO: olodaterol
• SAL: salmeterol
• TIO: tiotropium
• UMEC: umeclidinium
• VI: vilanterol

Test Your Inhaler Knowledge

What is the brand name for umeclidinium?

What type of device is Aracapta™
(indacaterol)?

A.
B.
C.
D.

A.
B.
C.
D.

Symbicort®
Incruse®
Tudorza™
Stiolto™

Diskus®
Respimat®
Neohaler™
Ellipta®

1
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What class(es) of medication(s) are found in
Stiolto™?

What is the brand name for fluticasone
propionate/salmeterol?

A.
B.
C.
D.

A.
B.
C.
D.

LAMA/LABA
ICS/LABA
LAMA only
LABA only

Dulera®
Utibron™
Flovent®
Advair®

What type of device is Breo® (fluticasone
furoate/vilanterol)?

What class of medications is in Spiriva®?

A.
B.
C.
D.

A.
B.
C.
D.

Diskus®
Respimat®
MDI
Ellipta®

Objectives
Pharmacists:
• List recent changes to the GOLD guidelines
• Recall efficacy and safety of long‐acting muscarinic antagonist
(LAMA)/long‐acting beta‐agonist (LABA) combination therapy
• Recognize new inhaler devices and products for COPD
Technicians:
• List recent changes to the GOLD guidelines
• Recall new devices and products for COPD
• Classify new medications according to drug classes

LAMA/LABA
ICS/LABA
LAMA only
LABA only

What is Chronic Obstructive Pulmonary
Disease (COPD)?
• Chronic airflow limitation
• Caused by cumulative environmental exposures and host factors
•
•
•
•

Smoking
Genetics
Airway hyper‐responsiveness
Poor lung growth during childhood

• 4th leading cause of death in the world

GOLD Guidelines 2018 Update
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Diagnosis of COPD
Diagnosis by
Spirometry

Modified British Medical Research Council (mMRC) Questionnaire

Assessment of
airflow limitation

Assessment of
symptoms and
exacerbation risk

% Predicted FEV1
Post‐bronchodilator
FEV1/FVC < 0.7

GOLD 1

≥ 80

GOLD 2

50 – 79

GOLD 3

30 – 49

GOLD 4

< 30

mMRC Grade 0

I only get breathless with strenuous exercise

mMRC Grade 1

I get short of breath when hurrying on the level or walking up a
slight hill

mMRC Grade 2

I walk slower than people of the same age on the level because of
breathlessness, or I have to stop for breath when walking on my
own pace on the level

mMRC Grade 3

I stop for breath after walking about 100 meters or after a few
minutes on the level

mMRC Grade 4

I am too breathless to leave the house or I am breathless when
dressing or undressing
GOLD Guidelines 2018 Update

GOLD Guidelines 2018 Update

COPD Assessment Test (CAT™)
I never cough

Assessment of Symptoms and Exacerbation Risk

0 1 2 3 4 5 I cough all the time

I have no phlegm (mucus) in my chest at
all

0 1 2 3 4 5

My chest does not feel tight at all

0 1 2 3 4 5 My chest feels very tight

My chest is completely full of phlegm
(mucus)

When I walk up a hill or one flight of
stairs I am not breathless

0 1 2 3 4 5

I am not limited doing any activities at
home

0 1 2 3 4 5 I am very limited doing activities at home

I am confident leaving my home despite
my lung condition

0 1 2 3 4 5

I am not at all confident leaving my home
because of my lung condition

I sleep soundly

0 1 2 3 4 5

I don’t sleep soundly because of my lung
condition

I have lots of energy

0 1 2 3 4 5 I have no energy at all

When I walk up on a hill or one flight of
stairs I am very breathless

Exacerbation History
≥ 2 or ≥ 1
leading to
hospitalization

C

D

0 or 1
(not leading to
hospitalization)

A

B

mMRC ≥ 2
mMRC 0 – 1
CAT ≥ 10
CAT < 10
Symptoms

GOLD Guidelines 2018 Update

Pharmacologic Treatment for Stable COPD
C

ICS + LABA or
LAMA
Alternatives: LAMA + LABA OR
LAMA or LABA + PDE4i

A

SABA or
SAMA

ICS + LABA
and/or LAMA

D

GOLD Guidelines 2018 Update

Updated Preferred Pharmacologic Treatment
for Stable COPD
C

Alternatives: ICS + LABA + PDE4i
OR LAMA + LABA
OR LAMA + PDE4i

LAMA or LABA

B

D
LAMA

LAMA + LABA

Bronchodilator

LAMA or LABA

A

B

Alternative: LAMA + LABA

GOLD Guidelines 2016 Update

GOLD Guidelines 2018 Update
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Group A

Bronchodilator

Group B

Continue, stop,
or switch
bronchodilator

Evaluate effect

Persistent symptoms

LAMA + LABA

LAMA or LABA

GOLD Guidelines 2018 Update

Group C

Group D
Further exacerbations

LAMA

GOLD Guidelines 2018 Update

LAMA + LABA
Further exacerbations or persistent
symptoms

LAMA + LABA

LAMA + LABA +
ICS
LABA + ICS

Further exacerbations or persistent
symptoms
Consider macrolide in
former smokers

Consider roflumilast if
FEV1 <50% and
chronic bronchitis
GOLD Guidelines 2018 Update

What happened to inhaled
corticosteroids?

GOLD Guidelines 2018 Update

LAMA/LABA vs LABA/ICS:
Airway Markers
BMC Pulm Med 2015;15:91.

Lancet Respir Med 2013;1:51‐60.

Respir Med 2015;109:870‐881.

Int J Chron Obstruct Pulmon Dis 2015;10:1015‐1026.

Eur Respir J 2016;48:1030‐1039.

N Engl J Med 2016;374:2222‐2234.
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Study

Treatment Arms (n)

Population

Study Outcomes

Singh et al,
2015

UMEC/VI 62.5/25mcg daily (334)
SAL /FP 50/500mcg BID (340)

FEV1 30‐70%
mMRC ≥ 2
≤ 1 exacerbation in previous year

•
•
•

Change in FEV1: 0.166L v 0.87L
<0.001
Trough FEV1: 1.6L v 1.511L
<0.001
Increased patients with trough FEV1 ≥100mL <0.001

P‐value

Donohoe et
al, 2015

UMEC/VI 62.5/25mcg daily (353)
SAL/FP 50/250mcg BID (353)

FEV1 30‐70%
mMRC ≥ 2
No exacerbation in previous year

•
•
•

FEV1: ∆0.074L
Trough FEV1: 1.488L v 1.406L
Patients improving ≥100mL: 59% v 42%

<0.001
<0.001
<0.001

Donohoe et
al, 2015

UMEC/VI 62.5/25mcg daily (349)
SAL/FP 50/250mcg BID (348)

FEV1 30‐70%
mMRC ≥ 2
No exacerbation in previous year

•
•
•

FEV1: ∆0.101L
Trough FEV1: 1.499L v 1.401L
Patients improving ≥100mL: 64% v 45%

<0.001
<0.001
<0.001

Vogelmeier
et al, 2016

ACL/FOR 400/12mcg BID (468)
SAL/FP 50/500mcg BID (463)

FEV1 < 80%
CAT score ≥ 10
Exacerbation in previous 6 months

•
•

Peak FEV1: ∆93mL
Trough FEV1: 1.405L v 1.419L

<0.001
0.36

Vogelmeier
et al, 2013

IND/GLY 110/50mcg daily (258)
SAL/FP 50/500mcg BID (264)

GOLD II & III
FEV1 40‐80%
No exacerbations in previous year

•
•

FEV1 AUC0‐12h: 1.695L v 1.557L
Trough FEV1: 1.601L v 1.498L

0.026
0.025

Zhong et al,
2015

IND/GLY 110/50mcg daily (343)
SAL/FP 50/500mcg BID (333)

GOLD II & III
mMRC ≥ 2
≤ 1 exacerbation in previous year

•
•

Trough FEV1: ∆75mL
Patients improving ≥100mL: 61% v 44%

<0.001
‐‐

Wedzicha
et al, 2016

IND/GLY 110/50mcg daily (1680)
SAL/FP 50/500mcg BID (1682)

mMRC ≥ 2
FEV1 25‐60%
≥1 exacerbation in previous year

•
•

Trough FEV1: ∆62mL
FEV1 AUC0‐12h: ∆110mL

0.003
<0.001

Study

Treatment Arms (n)

Study Outcomes

P‐value

Singh et al,
2015

UMEC/VI 62.5/25mcg daily (334)
SAL /FP 50/500mcg BID (340)

•
•
•

Change in SGRQ score: ‐5.10 v ‐5.64
Change in CAT score: ‐2.21 v ‐2.35
Rescue medication use/day: 2.0 v 1.7

0.545
‐‐
0.078

Donohoe
et al, 2015

UMEC/VI 62.5/25mcg daily (353)
SAL/FP 50/250mcg BID (353)

•
•

Similar clinical reductions in TDI & SGRQ scores
Similar reductions in puffs of rescue medication/day

‐‐
‐‐

Donohoe
et al, 2015

UMEC/VI 62.5/25mcg daily (349)
SAL/FP 50/250mcg BID (348)

•
•

Similar clinical reductions in TDI & SGRQ scores
Reduction in puffs of rescue medication/day

‐‐
<0.05

Vogelmeier ACL/FOR 400/12mcg BID (468)
et al, 2016 SAL/FP 50/500mcg BID (463)

•
•

AECOPD: 15.8% v 16.6%
Change in SGRQ score: ‐4.7 v ‐5.7

0.98
0.27

Vogelmeier IND/GLY 110/50mcg daily (258)
et al, 2013 SAL/FP 50/500mcg BID (264)

•
•
•

TDI increase ≥1: 67.5% v 56.8%
Increased % days with no daytime symptoms
Reduced rescue medication use

0.003
0.049
0.019

Zhong et
al, 2015

•
•

Annualized COPD exacerbation rate: RR 0.69
Annualized COPD exacerbation rate in patients with history of exacerbation:
RR 0.60
Prolonged time to first exacerbation

<0.05

•
•
•
•
•

AECOPD rate: 3.59 v 4.03
Time to first exacerbation: 71d v 51d
Rate of moderate to severe exacerbation: 0.98 v 1.19
Patients with significant decrease in SGRQ: 49% v 44%

0.003
<0.001
<0.001
<0.001

Wedzicha
et al, 2016

IND/GLY 110/50mcg daily (343)
SAL/FP 50/500mcg BID (333)

IND/GLY 110/50mcg daily (1680)
SAL/FP 50/500mcg BID (1682)

Study

Treatment Arms (n)

Study Outcomes

Singh et al, 2015

UMEC/VI 62.5/25mcg daily (334)
SAL /FP 50/500mcg BID (340)

•
•
•

Treatment‐related AEs: 2% v 4%
Serious AEs: 2% v <1%
Pneumonia: 0 v < 1%

Donohoe et al, 2015

UMEC/VI 62.5/25mcg daily (353)
SAL/FP 50/250mcg BID (353)

•
•

Drug‐related AEs: 2% v 2%
AEs leading to discontinuation: 2% v 3%

Donohoe et al, 2015

UMEC/VI 62.5/25mcg daily (349)
SAL/FP 50/250mcg BID (348)

•
•

Drug‐related AEs: 2% v 2%
AEs leading to discontinuation: 2% v 3%

Vogelmeier et al, 2016

ACL/FOR 400/12mcg BID (468)
SAL/FP 50/500mcg BID (463)

•
•
•

AE leading to discontinuation : 5.6% v 7.3%
Pneumonia: 0.6% v 1.9%
Serious cardiac events: 0.9% v 0.4%

Vogelmeier et al, 2013

IND/GLY 110/50mcg daily (258)
SAL/FP 50/500mcg BID (264)

•
•
•
•

Worsening COPD: 17.1% v 23.5%
Pneumonia: 0% v 1.5%
Upper respiratory infections: 2.7% v 0.8%
AEs leading to discontinuation: 8.5% v 10.2%

Zhong et al, 2015

IND/GLY 110/50mcg daily (343)
SAL/FP 50/500mcg BID (333)

•
•
•
•

COPD‐related AE: 20.2& v 26.3%
Pneumonia: 0.8% v 2.7%
Upper respiratory infections: 3.5% v 7.0%
AEs leading to hospitalizations: 4.3% v 8.4%

Wedzicha et al, 2016

IND/GLY 110/50mcg daily (1680)
SAL/FP 50/500mcg BID (1682)

•
•
•

Worsening COPD: 77.4% v 81.1%
Pneumonia: 3.2% v 4.8% (p 0.02)
AE leading to discontinuation : 7.5% v 8.5%

LAMA/LABA vs LABA/ICS:
Symptom Control
BMC Pulm Med 2015;15:91.

Lancet Respir Med 2013;1:51‐60.

Respir Med 2015;109:870‐881.

Int J Chron Obstruct Pulmon Dis 2015;10:1015‐1026.

Eur Respir J 2016;48:1030‐1039.

N Engl J Med 2016;374:2222‐2234.

LAMA/LABA vs LABA/ICS:
Adverse Events

0.028
‐‐

BMC Pulm Med 2015;15:91.

Lancet Respir Med 2013;1:51‐60.

Respir Med 2015;109:870‐881.

Int J Chron Obstruct Pulmon Dis 2015;10:1015‐1026.

Eur Respir J 2016;48:1030‐1039.

N Engl J Med 2016;374:2222‐2234.

Cardiovascular Concerns

JAMA Intern Med 2018; 178(2):229‐238
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Reframing Cardiovascular Controversies

Critique

• Are we unmasking undiagnosed cardiovascular problems?
• What about the conflicting evidence?
• Improvements in left ventricular end diastolic volume with
LAMA/LABA use
• Excellent cardiovascular profile in clinical trials of LAMA/LABA
• Lower cardiovascular risk compared to LABA/ICS

• Clinical significance of selected endpoints
• Doses of LAMA/LABA studied & approved
• Use of old GOLD classifications
• Limited population with significant history of moderate to severe
exacerbations

Lancet Respir Med 2018; e‐pub ahead of print
Int J Chron Obstruct Pulmon Dis 2017; 12:3469‐3485
Ann Pharmcother 2017; 51(11):945‐953

Summary of Data
• LAMA/LABA offers significant improvements in FEV1 over LABA/ICS
• Decreases in acute exacerbations of COPD
• Increased time to first exacerbation
• Similar to improved reported symptom control and rescue inhaler use
• Similar adverse events with one report of significantly less pneumonia
with LAMA/LABA

Respimat® Inhalation Use

Available Devices
• Metered dose inhalers (MDIs)
• Diskus ®
• Flexhaler ®
• Twisthaler ®
• HandiHaler ®

What inhalers are available?

• Respimat ®
• Ellipta ®
• Neohaler ®
• Pressair

1. Hold device upright.
2. Turns clear base in direction of
arrows until it clicks (half turn)
3. Flip cap open until it snaps
4. Breathes out fully
5. Breathes out away from device
6. Puts device into mouth
7. Keep device horizontal
8. Tightly seals lips around
mouthpiece opening

9. Do not cover air vents
10. Presses the dose release button
(while taking in slow deep
breath)
11. Continues to breathe in slowly
for as long as possible
12. Holds breath for at least 5
seconds
13. Removes device from mouth
14. Breath normally
15. Closes the device cap

Adapted from University of Chicago’s COPD Training Documents
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Ellipta® Inhalation Technique

Neohaler® Inhalation Use

1. Opens the device until the mouthpiece appears
2. Breathes out fully
3. Breathes out away from device
4. Tightly seals lips around mouthpiece opening
5. Does not cover air vent
6. Takes a deep breath to take in medicine
7. Holds breath for at least 5 seconds
8. Removes device from mouth
9. Breathes normally
10. Closes device

1. Pull off cap
2. Open inhaler by tilting the
mouthpiece
3. Remove capsule from foil package
4. Insert capsule into chamber
5. Close the inhaler until it clicks
6. Pierce capsule ONCE and release
7. Breathe out fully
8. Breathe out away from device

Adapted from University of Chicago’s COPD Training Documents

Pressair® Inhalation Technique
7.
1. Removes cap
2. Presses and releases green button
(colored control window is now 8.
green)
9.
3. Breathes out fully
10.
4. Breathes out away from device
11.
5. Keeps device horizontal
throughout inhalation
12.
6. Tightly seals lips around
mouthpiece opening
13.

Adapted from University of Chicago’s COPD Training Documents

LABA Products

Inhales quickly and deeply
creating click sound
Holds breath for at least 5 seconds
Removes device from mouth
Breathes normally
Confirms full dose has been
inhaled with red control window
If dose not completed, repeats
inhalation
Replaces cap on device

Brand Name
Arcapta™
Serevent®
Striverdi®
Foradil®

Generic name
Indacaterol
Salmeterol
Olodaterol
Formoterol

LAMA/LABA Combination Products

LAMA Products

Tudorza™

Device
Color
Neohaler™
White/pink
Diskus®
Teal
Respimat®
Yellow
No longer available in the US

Allergy & Asthma Network . Respiratory Inhalers at a Glance 2017
GOLD Guidelines 2018 Update

Adapted from University of Chicago’s COPD Training Documents

Brand Name
Incruse®
Seebri™
Spiriva®

9. Tightly seal lips around the
mouthpiece
10. Inhale quickly and deeply
11. Hold breath for at least 5 seconds
12. Repeat steps 7‐11 to ensure full
dose is received
13. Remove capsule and discard
14. Close device

Generic name
Umeclidinium
Glycopyrrolate
Tiotropium
bromide
Aclidinium
bromide

Device
Ellipta®
Neohaler®
Handihaler®
Respimat®
Pressair™

Color
Green
White/orange
Gray
Pale green
White/green

Allergy & Asthma Network . Respiratory Inhalers at a Glance 2017
GOLD Guidelines 2018 Update

Brand Name
Anoro®
Bevepsi

Stiolto ™

Utibron™

Generic name
Umeclidinium/
vilanterol
Glycopyrrolate/
formoterol
fumarate
Tiotropium
bromide/
olodaterol
Glycopyrrolate/
indacaterol

Device
Ellipta®

Color
Red

Aerosphere®

White/orange
cap

Respimat®

Lime green

Neohaler®

White/yellow

Allergy & Asthma Network . Respiratory Inhalers at a Glance 2017
GOLD Guidelines 2018 Update
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ICS/LABA Combination Products
Brand
Name
Advair®

Generic name
Fluticasone propionate/
salmeterol
Breo®
Fluticasone furoate/
vilanterol
Dulera®
Mometasone furoate/
formoterol fumarate
Symbicort® Budesonide/
formoterol fumarate

Coming Soon:

Device
Diskus®
HFA
Ellipta®

Color
Purple
Light blue

MDI

Blue

MDI

Red

Triple Therapy Device
ICS/LAMA/LABA
Combination

Trelegy® Ellipta®
Fluticasone furoate/umeclidinium/vilanterol
GOLD Guidelines 2018 Update

Allergy & Asthma Network . Respiratory Inhalers at a Glance 2017
GOLD Guidelines 2018 Update

Which of the following are included in recent
GOLD Guidelines?
A. COPD classification based on airway limitations alone
B. Increased focus on symptoms and risk for exacerbations
C. Inclusion of inhaled corticosteroids for all patients with a history of
COPD exacerbations
D. Recommendations for expanded use of romfluimlast in
asymptomatic patients

A 65 year old man with COPD is admitted to the internal
medicine service with shortness of breath, increased dyspnea,
and a cough. On a normal day, he has to stop every block to
catch his breath even walking at his own speed. He has been
to the emergency room three times so far this year.
How would you classify his COPD?
A. GOLD 2
B. GOLD 4
C. GOLD Group D
D. GOLD Group C

What inhaler(s) would you recommend?

What is the brand name for umeclidinium?

A.
B.
C.
D.

A.
B.
C.
D.

Spirva HandiHaler®
Proair® and Symbicort®
Dulera®
Anoro Ellipta®

Symbicort®
Incruse®
Tudorza™
Stiolto™
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What type of device is Aracapta™
(indacaterol)?

What class(es) of medication(s) are found in
Stiolto™?

A.
B.
C.
D.

A.
B.
C.
D.

Diskus®
Respimat®
Neohaler™
Ellipta®

LAMA/LABA
ICS/LABA
LAMA only
LABA only

What is the brand name for fluticasone
propionate/salmeterol?

What type of device is Breo® (fluticasone
furoate/vilanterol)?

A.
B.
C.
D.

A.
B.
C.
D.

Dulera®
Utibron™
Flovent®
Advair®

Diskus®
Respimat®
MDI
Ellipta®

What class of medications is in Spiriva®?
A.
B.
C.
D.

LAMA/LABA
ICS/LABA
LAMA only
LABA only

Questions
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How to Pivot your way
through data…
Erin St.Angelo, MS, PharmD
Northwestern Memorial Hospital
April 14, 2018
Speaker has no conflicts of interest to disclose

Objectives
• Describe how pivot tables can concisely summarize rows and columns
of data.
• List scenarios in pharmacy administration, operations, and research
where use of pivot tables can be helpful.
• Demonstrate how to create a pivot table and related graph given a
specific data set.

Imagine this…
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What is a Pivot Table?
• Interactive worksheet table
• Independent of original data set
• ‘Right‐Now’ data summaries
• Calculates totals, averages, ounts, etc based on any numeric field
• Grouping of dates or other like fields
• Generates charts directly from table

• LIFE MADE EASY

https://www.google.com/search?biw=1600&bih=718&tbm=isch&sa=1&ei=bm65WoLdM4LQjwOGyYCQBw&q=easy+button+&oq=easy+button
+&gs_l=psy‐ab.3..0l10.1555.1555.0.1785.1.1.0.0.0.0.216.216.2‐1.1.0....0...1c.1.64.psy‐
ab..0.1.214....0.4HQrYOia_MQ#imgrc=lnWE9sp0iARR8M:&spf=1522101873208

Advantages to Pivoting
• Interactive: easily rearrange table by moving, adding, or
deleting
• Dynamic: results automatically recalculated whenever fields
are added or dropped
• Easily updated: “refreshable” if original worksheet data
changed
• Table format?

Appropriate Data
• Data arranged in list
• Columns = fields
• Rows = record of related data

• Columns contain one sort of data
• Remove subtotals
• You can work with subtotals, but use caution!
• We can subtotal when we Pivot

• Normalized or de‐normalized data

2
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Parts of a Pivot Table

Let’s Create Our First Pivot Table
1. Open file “ICHP Shortages”
2. Click on ICHP tab
3. Select all cells, including header row. (use quick button)
4. Insert tab > PivotTable (most left side)
5. Click “OK” on pop‐up window
6. Automatically directed to new sheet, with PivotTable controls.

This will
highlight
all cells…

3
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Let’s Create Our First Pivot Table
1. Open file “ICHP Shortages”
2. Click on ICHP tab
3. Select all cells, including header row. (use quick button)
4. Insert tab > PivotTable (most left side)
5. Click “OK” on pop‐up window
6. Automatically directed to new sheet, with PivotTable controls.
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Let’s Create Our First Pivot Table
1. Open file “ICHP Shortages”
2. Click on ICHP tab
3. Select all cells, including header row. (use quick button)
4. Insert tab > PivotTable (most left side)
5. Click “OK” on pop‐up window
6. Automatically directed to new sheet, with PivotTable controls.

Analyze, design,
and make
charts/graphs

Place
holder

Column
headers
from
original
data
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A Closer Look…

Data Source…
‐ Select Data
‐ A Table
‐ External Source

6
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Set as aTable…
• When you create a
PivotTable, a copy of the
data is stored in a pivot
cache. Any changes to
the data won’t show up in
the report until you
refresh the cache.

A Closer Look…
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Set as a Table
• When you create a
PivotTable, a copy of the
data is stored in a pivot
cache. Any changes to
the data won’t show up in
the report until you
refresh the cache.

Set as a Table
• When you create a
PivotTable, a copy of the
data is stored in a pivot
cache. Any changes to
the data won’t show up in
the report until you
refresh the cache.

Clean Data
Any blank rows, blank columns, or text in a number
field will give unpredictable results.
Ex: Summing a number field with blanks becomes a
Count.
Use Conditional formatting on
number fields to search for invalid
data.

8
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Find Invalid Numbers
1. Select a column or range of cells.
2. Home > Conditional Formatting

What are some capabilities of a Pivot Table
A.
B.
C.
D.

Picks Fields to Use
Change Layout Quickly
Work with snap shot of data
All of the above

The Good…

9
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The Bad…

Describe current situations for pivot tables
Poll Everywhere Running List of answers

Pivot Charts
• PivotTable Tools  Data  Analyze  PivotChart

Follow the wizard through the regular Chart options.

10
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Pivot Charts

Subtotals
PivotTable Tools > Design >Layout
Subtotals control allows you to toggle subtotals on and
off, as well as place them at the top or bottom of the
section.

Report Layout
Compact

Outline

Tabular

11
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Be Selective…
• Filters
• Drop down arrows
• Value field settings – top 10 values

• Slicers
• Interactive, good for doing “what‐if” scenarios
Slicers
Interactive, good for doing “what‐if”
scenarios

Tricks
• Group Dates into Quarters, Months or in any other combination

https://www.goodly.co.in/16‐life‐and‐time‐saving‐pivot‐table‐tricks/

Tricks
• Formatting Numbers

https://www.goodly.co.in/16‐life‐and‐time‐saving‐pivot‐table‐tricks/
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Tips
•
•
•
•
•

Blank ≠ Zero, fill empty cells
Drill down: Double click on any data point to view the rows that comprise that value
Refresh
Hide Chart Buttons
To keep file size small
• Right click on the PivotTable ‐> table options ‐> uncheck “save data with table layout”

• Make a PivotTable data source be a previous PivotTable
• If you want to keep column widths unchanged:

• Right click on the PivotTable ‐> table options ‐> uncheck “AutoFormat” table

• If you want the rows or columns of your pivot tables to remain unchanged, regardless of
filter selection:

• Right click on the grey box (field name) in the “row” or “column” position ‐> field settings ‐> check
“show items with no data”

Pivot Away!

http://beckybendylegs.com/wp‐content/uploads/2016/02/question‐man.jpg
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Teaching Two Old Drugs New Tricks:
The Use of Lidocaine and Ketamine for
Analgesia in the OR and ER for Non‐opioid
Pain Management
Mary Kate Miller, PharmD, BCPS
Clinical Pharmacy Coordinator, Surgery/Anesthesia
Clinical Pharmacy Specialist, Critical Care
The University of Chicago Medicine

The authors have no financial conflicts of
interest or anything to disclose

Jennifer Splawski PharmD, BCPS
Clinical Pharmacy Specialist
Emergency Medicine
Loyola Medicine: MacNeal Hospital

Pharmacist Objectives
1. Describe the routes of administration, dosing and adverse effects profile of the
use of sub‐dissociative doses of ketamine for pain in the emergency
department

Technician Objectives
1. Describe why the most concentrated product is necessary for intranasal
ketamine

2. Discuss common indications for the use of postoperative ketamine

2. Describe the route of administration and dosing of ketamine in the
postoperative setting

3. Explain alternative dosing strategies and monitoring parameters of intravenous
lidocaine in the postoperative setting

3. Explain why intravenous lidocaine is used in the postoperative setting

4. Identify a candidate to receive lidocaine infusion for pain in the emergency
department based on patient cases

4. Review how to calculate how much lidocaine is necessary to prepare a
compounded lidocaine intravenous infusion.

A Patient walks into the ER….

Assessment Question

• A 57 year old male with a history of IV heroin abuse presents to the
emergency department with complaints of severe arm pain due to a
work related injury where a machine part lacerated his forearm. He
is actively trying to “get clean” and refused narcotic pain
medications, however rates his pain 10/10. He is 6 feet tall and 85
kg. He has an allergy to NSAIDS – reaction is “gastritis” and is
currently screaming for pain medications.

What would you recommend to the physician for pain control?
A. Ketorolac 30 mg intramuscularly once
B. Ketamine 60 mg Intranasally once
C. Acetaminophen 1000 mg po once
D. Morphine 10 mg IV once

1
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Acute Pain in the Emergency Department

Opioid Crisis

• Acute pain is a common compliant for emergency department
patients
• Current pain strategies rely heavily on opioids
• Limited oftentimes by sedation, bradypnea, hypotension and tolerance

• National opioid epidemic causes providers to reevaluate use of
opioids and consider alternative medications

Am J Emerg Med 33 (2015) 197–201

Let’s bring back an old drug

Why consider this?
•
•
•
•
•

Many different routes of administration
Airway is protected
Minimal cardiovascular effects
Rapid onset, short duration of action, titration
And…. It may work!

https://nl.depositphotos.com/55303539/stockafbeelding-kat-met-vraagteken.html

Ketamine

Sub‐dissociative Analgesia Dosing*

• Non‐competitive blockade of N‐methyl‐D‐aspartate (NMDA)
receptors and direct effect on delta opioid receptor which can
augment μ‐receptor opioid function

• IV: 0.1‐0.3 mg/kg
• IM: 0.1‐1 mg/kg
• IN**: 0.5‐1 mg/kg

• Low doses provide analgesia
• Higher doses provide sedation and amnesia

• Mean dose studied 0.7 mg/kg

• Highly lipid soluble
• Crosses blood‐brain barrier easily
• Quick onset of action

• Rapid recovery to baseline

https://en.wikipedia.org/wiki/Ketamine

Lexi-Comp, Inc. (Lexi Drugs®). Lexi-Comp, Inc.; February 17, 2018
The American Journal of Emergency Medicine 35(6) 918-921.

*off‐label use
** off‐label route
Emergency Medicine Australasia, 2014;26(3)237-242..
Am J Health Syst Pharm, 2015;72(18):1544-1554.
Ann Emerg Med, 2017;70(2):203-211.
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Pharmacokinetics

Intranasal Tips

Onset of Action

Duration

IV

30 seconds

5-10 min

IM

10-15 min

15-30 min

IN

Within 10 min

Up to 60 min

• Preferred device is an atomizer

https://www.teleflex.com/en/usa/images/ems/MAD-Nasal_prod_shot-sm.jpg

• Does not require patient cooperation in head positioning and maximizes
bioavailability and absorption of the medication.

• Ideal volume per nostril 0.2‐0.5 ml per nostril, max 1 ml per nostril
• Too much volume causes run off and swallowing of the medication
• Give half dose in one nostril, half in other
• Necessary to use most concentrated product available to help with volume
issue

Adverse Effects
• Emergence Reactions
• Alterations in mood, vivid dreams, out of body experience
• More common in females, patients > 16 years old, larger doses of ketamine
• Uncommon at sub‐dissociative doses

•
•

Population: 18‐55 years old, moderate to severe acute abdominal, flank, or musculoskeletal pain
Comparator Groups: ketamine 0.3 mg/kg IV push vs morphine 0.1 mg/kg IV push

Primary outcome: was reduction in pain at 30 minutes

•

Primary mean pain score after 30 min ‐ no difference between morphine and ketamine

Secondary outcome: the incidence of rescue analgesia at 30 and 60 minutes.

• Dizziness
• Nausea, Vomiting

•

No difference between rescue fentanyl after 30 or 60 min

Safety Data

•
•

No serious adverse effects
Ketamine group had increase adverse effects 15 min post infusion

Overall: Safety and efficacy of subdissociative ketamine at 0.3 mg/kg is comparable to IV morphine for
short‐term treatment of acute pain
Ann Emerg Med. 2015;66:222–229.

A Patient walks into the ER….
• Population: pts > 6 years old, median age 47, moderate to severe pain primarily due to
orthopedic injuries

• Intervention: 0.5 to 0.75 mg/kg intranasal ketamine
• Outcome Measure: clinically significant reductions in Visual Analog Scale (VAS) scores
• Intranasal ketamine reduced VAS pain scores to a clinically significant degree in 88% of ED
patients in this series.

• Safety Data

• A 57 year old male with a history of IV heroin abuse presents to the
emergency department with complaints of severe arm pain due to a
work related injury where a machine part lacerated his forearm. He
is actively trying to “get clean” and refused narcotic pain
medications, however rates his pain 10/10. He is 6 feet tall and 85
kg. He has an allergy to NSAIDS – reaction is “gastritis” and is
currently screaming for pain medications.

• No serious adverse effects
• Minor adverse effects included feelings of dizziness, unreality or mood changes
• Overall: Intranasal ketamine may have a role in safe and effective pain control in the
emergency department
Academic Emergency Medicine 2013;20(10)1050-1054
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What would you recommend to the
physician for pain control?
A.
B.
C.
D.

Ketorolac 30 mg intramuscularly once
Ketamine 60 mg Intranasally once
Acetaminophen 1000 mg po once
Morphine 10 mg IV once

The MD decides to follow your recommendation and
use Ketamine 60 mg intranasally once. Which product
is best to be stocked in the automatic dispensing
cabinet for the intranasal use?
A. Ketamine 10 mg/mL (20 mL vial)
B. Ketamine 50 mg/mL (10ml vial)
C. Ketamine 100 mg/mL (5mL vial)

Multimodal Analgesia

Postoperative Analgesia

• Total and optimal pain relief allowing normal function often cannot
be achieved by a single drug
• Achievement of sufficient analgesia through additive or synergistic
effects between different analgesics
• Reduction of side effects
• Lower doses of analgesics

• Inadequate postoperative analgesia may impede rehabilitative
efforts, increase length of stay and impede the return to daily
activities
Anesth Analg. 1993 Nov;77(5):1048‐56

Multimodal Analgesia

https://www.medscape.org/viewarticle/536924_5

The panel recommends that clinicians offer multi‐ modal analgesia,
or the use of a variety of analgesic medications and techniques
combined with non‐ pharmacological interventions, for the
treatment of postoperative pain in children and adults (strong
recommendation, high‐quality evidence)

J Pain. 2016 Feb;17(2):131‐57
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Multimodal Analgesic Agents
• Nonsteroidal anti‐
inflammatory drugs (NSAIDs)
• Acetaminophen
• Alpha‐2 adrenergic agonists
• Clonidine
• Dexmedetomidine

• Gabapentinoid
• Gabapentin
• Pregabalin

• Glucocorticoids

• Opioids
• Tramadol
• N‐methyl‐D‐aspartate (NMDA)
antagonists

Ketamine
• Niche as an anesthetic in operating room
• Recent interest in NMDA antagonism for postoperative pain

• Ketamine
• Methadone

• Local anesthetic
• Bupivacaine
• Lidocaine

• Intravenous lidocaine
Curr Opin Anaesthesiol 22:588–593
JAMA Surg. 2017;152(7):691‐697.

Hyperalgesia

How Does Ketamine Work for Postoperative Pain?
• Main analgesic effect by antagonism of NMDA receptors
• Modulates central sensory processing of pain

• Potent antihyperalgesic agent
• Counteracts opioid‐induced hyperalgesia
• Prevent the development of opioid tolerance

• Given as a low‐dose continuous infusion

Biomed Res Int. 2015;2015:749837

Study Design

Best Pract Res Clin Anaesthesiol. 2007 Mar;21(1):65‐83.

Study Design

Prospective, randomized, single‐center study

Randomized, prospective, double‐ blinded, and placebo‐controlled trial

Patients

Adult patients scheduled for abdominal surgery
N=40

Patients

Patients undergoing major lumbar spine surgery
N=102

Methods

Patients were randomized to a preemptive ketamine vs post‐wound closure group
Preemptive: ketamine 0.5mg/kg IVP x 1 at induction then 10mcg/kg/min from incision to
closure
Post‐wound closure: ketamine bolus 0.5 mg/kg IVP administered after closure of incision
All patients received opioids postoperatively

Methods

Ketamine 0.5 mg/kg IVP on induction followed by an infusion at 10mcg/kg/min until
wound closure vs placebo (saline) of equivalent volume
Patients were observed for 48 h postoperatively and followed up at 6 week

Outcomes

The primary outcome was 48‐h morphine consumption

Outcomes

Postoperative opioid consumption

Results

Results

Patients in the preemptive group had significantly lower morphine consumption on
postoperative Days 1 and 2 (p< 0.002)

Anesth Analg 1997;84:1086‐90

Total morphine consumption (morphine equivalents) was significantly reduced in the
treatment group 48 h after the procedure (p=0.029)
Also reduced at 24 h (p=0.032) and at 6 weeks (p=0.041)

Anesthesiology.2010; 113:639 – 46
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Low-dose Ketamine Infusion In Acute Burn Patients Improves
Analgesia And Reduces Opioid Consumption After Infusion
Completion
Study Design
Study Design

Prospective, randomized, double‐blinded, placebo‐controlled, single center

Patients

N= 80; scheduled for open cholecystectomy under general anesthesia

Methods

Group K received bolus of ketamine 0.2 mg/kg intravenously followed by an infusion of 0.1
mg/kg/hour before skin incision until end of surgery
Group C: Similar volume of saline was infused

Outcomes

Primary: Pain score at different intervals and cumulative morphine consumption over 24 h
Secondary: Hemodynamic parameters, patient satisfaction score and incidences of side effects

Results

Intraoperative infusion of low‐dose ketamine in first 6 h of the postoperative period resulted in
reduced pain scores and reduced opioid requirements (P = 0.001)
The incidence of side effects and patient satisfaction were similar in both groups

Patients

Singe‐center, retrospective study
Adult (age ≥18 years) burn patients admitted to a burn center

Methods

Patients received a low‐dose ketamine infusion (1‐5 mcg/kg/min) and multi‐modal analgesia

Outcomes

Primary: Change in mean pain scores 24 hours before and after ketamine implementation
Secondary: Change in opioid requirements in oral morphine equivalents (OME) 24 hours before
and after ketamine initiation

Results

• There was no difference in mean pain scores 24 hours before and 24 hours after infusion
(p=0.55)
• Difference in mean pain scores 24 hours before and 24 hours after completion of ketamine
infusion (p=0.02)
• No difference in the change in opioid requirements 24 hours before and 24 hours after
infusion (p=0.61)
• Opioid requirements were reduced 24 hours after completion of ketamine (p=0.03)
• No adverse events reported
Miller MK, Knoebel R, Gottlieb LJ, Dickerson DM. Poster presentation at the American Burn
Association Conference; 2017 Mar 21‐24; Boston, MA.

J Nat Sci Biol Med. 2015 Jul‐Dec;6(2):378‐82.

Ideal Patients

The panel recommends that clinicians consider i.v. ketamine as a
component of multimodal analgesia in adults (weak recommendation,
moderate‐ quality evidence)

•
•
•
•
•

Anesth Essays Res. 2014 Sep‐Dec; 8(3): 283–290

J Pain. 2016 Feb;17(2):131‐57

How Is Ketamine Administered?

Opioid‐tolerant patients
Patients who have difficulty tolerating opioids
Severe intractable pain not controlled by escalating doses of opioids
Severe neuropathic pain
Evidence of opioid‐induced hyperalgesia

How does ketamine for postoperative pain differ
than ketamine for use in the emergency
department?

• Low‐dose continuous infusion
• 1‐5mcg/kg/min
A.

• Bolus intra‐operatively after anesthesia induction and continue low
dose infusion for 24‐48 hours

B.
C.
D.

No difference
We use higher doses in the postoperative setting
It is given orally
It is given as a low‐dose continuous infusion

• For complex pain syndromes, can be administered as low‐dose
infusion in the ICU or hospital ward with consultation to acute pain
service

6
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Multimodal Analgesia

Multimodal Analgesic Agents
• Nonsteroidal anti‐
inflammatory drugs (NSAIDs)
• Acetaminophen
• Alpha‐2 adrenergic agonists

• Opioids
• Tramadol
• N‐methyl‐D‐aspartate (NMDA)
antagonists

• Clonidine
• Dexmedetomidine

https://www.medscape.org/viewarticle/536924_5

• Gabapentinoid

• Ketamine
• Methadone

• Local anesthetic

• Gabapentin
• Pregabalin

• Bupivacaine
• Lidocaine

• Glucocorticoids

• Intravenous lidocaine
Curr Opin Anaesthesiol 22:588–593
JAMA Surg. 2017;152(7):691‐697.

Lidocaine
• Traditional roles:

•

• Class Ib antiarrhythmic
•
•

Prolongs depolarization and decreases automaticity of myocytes in the ventricles by
blocking sodium‐gated ion channels to reduce impulse conduction velocity
Intravenous (IV) infusion

• Local and regional anesthetic
•

• Postoperative analgesia

•

FDA approved in 1948 as local anesthetic

• Antiarrhythmic:

•

FDA approved in 1960s as treatment for cardiac arrhythmias

Systemic intravenous infusion

Anesthesiology 2010; 113:1433–7
Lidocaine. Lexi‐Comp, Inc. (Lexi‐Drugs® ). Lexi‐Comp, Inc.; March 7, 2018

Common Routes of Administration
•
•
•
•
•

Local anesthetic:
• Decreases central hyperexcitability by blocking the initiation and
conduction of nerve impulses through blockade of sodium channels

• Prolongs depolarization and decreases automaticity of myocytes in the
ventricles by blocking sodium‐gated ion channels and reducing impulse
conduction velocity

Subcutaneous, nerve block

• Emerging role:
•

Lidocaine

Topical
Rectal
Epidural
Intravenous
Subcutaneous

•
•
•
•

Intramuscular
Intradermal
Ophthalmic
Mucous membrane

Anesthesiology 2010; 113:1433–7
Lidocaine. Lexi‐Comp, Inc. (Lexi‐Drugs® ). Lexi‐Comp, Inc.; March 7, 2018.

Intravenous Lidocaine
• Analgesic, anti‐inflammatory and anti‐hyperalgesic properties

Br J Surg. 2008 Nov;95(11):1331‐8.
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Definitions
Allodynia

Pain evoked by a normally innocuous stimulus

Central sensitization

Hyperalgesia
Nociceptor

Hyperalgesia

Changes in synaptic efficacy between sensory neurons and central (spinal dorsal
horn) neurons that increase the perception of pain, especially in regions adjacent
to the primary site of injury
An increase in the perception of pain elicited by a noxious stimulus
A peripherally localized neuron preferentially sensitive to a noxious stimulus or to a
stimulus that would become noxious if prolonged

J Clin Invest. 2010;120(11):3760–3772

Best Pract Res Clin Anaesthesiol. 2007 Mar;21(1):65‐83.

Lidocaine and Hyperalgesia
• Mechano‐insensitive nociceptors
• A subgroup of nociceptors that play a key role in the initiation and
maintenance of hyperalgesia

• Subgroup of neurons found to be sensitive to intravenous lidocaine
• Sodium channel blockers lead to sensitization and increased responses of
nociceptive signals

Additional Benefit
• Excessive stimulation of the inflammatory response after major
abdominal surgery has major impact on the development of several
inflammatory disorders
• Impaired gastrointestinal motility
• Postoperative ileus

• Epidurals
• Increase the risk of urinary retention, hypotension, impairs mobilization
and can cause serious complications such as epidural hematoma or abscess

Ann Surg 2007;246: 192–200
Br J Surg. 2008 Nov;95(11):1331‐8.

Anesth Analg 2004;98:1050 –5

Study Design

Study Design

Single‐center, randomized

Single‐center, double‐blinded, randomized, placebo‐controlled

Patients

N=40 undergoing laparoscopic colectomy

Patients

N=60 undergoing colorectal surgery

Methods

IV lidocaine bolus 1.5 mg/kg at induction, then a continuous infusion of 2 mg/kg/hr
intraoperatively and 1.33 mg/kg/hr for 24 hours postoperatively vs equal volume of
saline

Methods

IV lidocaine bolus (1.5 mg/kg) followed by a continuous lidocaine infusion (2 mg/min) until 4 hours
postoperatively

Outcomes

Primary: length of hospital stay
Secondary: length of PACU stay, time until return of bowel function, postoperative pain and opioid
consumption, plasma levels of several pro‐ and anti‐inflammatory interleukins

Results

Lidocaine significantly shortened length of hospital stay (p=0.004)
accelerated return of bowel function (p <0.05)
No difference in daily pain ratings
Plasma levels of IL‐6, IL‐8, complement C3a, and IL‐1ra and expression of CD11b, L‐ and P‐selectin,
and platelet‐leukocyte aggregates were significantly attenuated by systemic lidocaine

Outcomes
Results

Postoperative pain scores, opioid consumption, fatigue scores, times to first flatus,
defecation, and hospital discharge
Times to first flatus (p < 0.001), defecation (p=0.001), and hospital discharge (p=0.001)
were significantly shorter in patients who received lidocaine. Lidocaine significantly
reduced opioid consumption (p=0.005) and postoperative pain and fatigue scores

Anesthesiology.2007; 106:11– 8

Ann Surg. 2007;246: 192–200
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Study Design
Study Design

Meta‐analysis of randomized, double‐blinded trials

Patients

8 trials selected
N=161 patients receiving abdominal surgery

Methods

Lidocaine bolus followed by infusion vs placebo

Outcomes

Duration of ileus, length of hospital stay, postoperative pain, and incidence of nausea
and vomiting

Results

Intravenous lidocaine administration decreased the duration of ileus (p < 0∙001), length
of hospital stay (p = 0.002), postoperative pain intensity at 24 h after operation on a
visual analogue scale (p = 0.002), and the incidence of nausea and vomiting (p = 0∙006)

Single‐center, prospective, randomized, double‐blinded

Patients

N=40 patients undergoing abdominal surgery

Methods

Lidocaine IV bolus 1.5 mg/kg in 10 min followed by an IV infusion of 1.5 mg/kg/hr vs
placebo
Infusion started 30 minutes before skin incision and was stopped 1 hour after the end of
surgery

Outcomes

Postoperative pain ratings (numeric rating scale of 0–10) and morphine consumption
(patient‐controlled analgesia) were assessed up to 72 hours after surgery

Results

No difference in pain rating
Patients receiving lidocaine required less morphine during the first 72 hours after
surgery (p< 0.05)

Anesth Analg. 2004;98:1050 –5

Br J Surg. 2008 Nov;95(11):1331‐8.

Dosing
• Range of doses and units used in the literature
• mg/kg/hr most frequently used for analgesia
• mg/min commonly used for arrhythmias

The panel recommends that clinicians consider i.v. lidocaine infusions in
adults who undergo open and laparoscopic abdominal surgery who do
not have contraindications (weak recommendation, moderate‐quality
evidence)

•

Education is key!

• Lidocaine dosing for analgesia
• Bolus: 1‐1.5mg/kg (IBW)
• Continuous infusion: 0.5‐2mg/kg/hr (IBW)

J Pain. 2016 Feb;17(2):131‐57

Monitoring
• Lidocaine has a narrow therapeutic window

Lidocaine, known as a local anesthetic and
antiarrhythmic, has been found to have
________ properties.

• Serum concentrations must be monitored to prevent toxicity
•

Therapeutic concentrations: 1.5‐6 mcg/mL

• Caution in hepatic disease

A.
B.
C.
D.

Analgesic
Anti‐inflammatory
Anti‐hyperalgesic
All of the above

9
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A nurse calls down to the pharmacy and states she
needs a lidocaine infusion for pain. The proper dosage
form to send to the nurse would be:

A

C

B

D

Lidocaine in the Emergency Department

Lidocaine Patch

Lidocaine for Renal Colic
Off-Label Usage

FDA Approved

Post-herpetic neuralgia

Off-Label
Indications

Diabetic polyneuropathy, fibromyalgia, low back pain, rib fractures,
osteoarthritis

Mechanism of
Action

Dose

1.5 mg/kg IVPB (max 200 mg) over 20 min

Onset

2-5 min

Lidocaine is continuously released at the site of application without exerting
numbness

Half-Life

1.5-2 hours

Dosing

Apply to painful area 12 hours on, 12 hours off, up to three patches can be
applied at the same time and they can be cut for smaller areas

Availability

OTC 4%, RX 5%
5% Lidocaine cream available by RX for cost prohibitive patches

Contraindications Pregnancy, liver disease, allergy to amide anesthetics,
uncontrollable seizure disorder, unstable CAD, MI within 90
days, CHF (EF < 35%), CKD (eGFR < 35 ml/min)

Benefit

Very small fraction of the dose ever reaches the systemic circulation, good for
patients on multiple medications concerned for drug interactions
Arch Neurol. 2004;61(6):914-918
Clin Ther. 2009;31(4):705-720
Am Surg. 2011;77(4):438-442
Osteoarthritis and cartilage. 2004;12(3):253-255

Monitoring

EKG, Cardiac Monitor, Pulse oximetry, Vitals

Adverse
Reactions

Tinnitus, constipation, dizziness/lightheadedness, perioral
numbness, drowsiness, nausea/vomiting, seizures
American Journal of Emergency Medicine. 2016; 34: 443-448
Anesthesia Pain Medicine. 2014; 4(1): e16222
BMC Urology. 2012; 12: 13

Which ER patient would be best suited to
receive a lidocaine infusion for renal colic?
•
•
•

Population: 18‐65 years old, pain due to renal colic
Comparator Groups: Single dose IV lidocaine (1.5 mg/kg) vs IV morphine (0.1 mg/kg) pushed slowly

•

Statistically significant difference in pain relief in lidocaine group compared to morphine at 5,10, 15 or 30
min.

Safety Data

•
•

A.

Objective: To compare pain scores between two groups at 5, 10, 15 and 30 min along a VAS scale

No serious adverse effects
Side effects in lidocaine group included transient dizziness (8.3%), perioral numbness (2.5%),
dysarthria (1.7%)

Overall: Lidocaine can significantly reduce pain associated with renal colic compared to morphine

B.
C.
D.

23 year old pregnant female with no past medical
history
46 year old male on dialysis
56 year old female with non‐hodgkins lymphoma in
remission
84 year old male with an allergy to penicillin and
CHF (EF < 10%)
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Tech Check
• Renal Colic Order for Lidocaine 1.5 mg/kg IVPB infusion over 20 min,
patient weights 85 kg.
• You would like to make this in a 100mL NS IVPB
• You have lidocaine 2%
• How many mls of lidocaine do you need?

1. 1.5mg/kg * 86 kg = 129 mg
2. Each vial of 2% lidocaine contains 100 mg per 5mL
3. Set up your proportion
•

100 mg/5mL = 129 mg/XmL

4. Cross multiply
•

100 mg (XmL) = 645(mg)(mL)

5. Divide
•
•

Xml = 645(mg)(mL)/100(mg)
X= 6.45 mL

6. Answer: 6.4 mL is needed to make a 129 mg dose of lidocaine for
this patient.

Topical Lidocaine 4%
Off-Label Usage
Indications

Awake fiberoptic intubation, Alleviate bronchoconstriction and cough, nasal
anesthesia prior to transnasal bronchoscopy, NG Tube insertion

Dose

200mg - 5 mL of a 4% (40mg/mL) topical lidocaine solution via nebulizer, o2
flow 6L to 8L oxygen/min
• Do not exceed 5 mg/kg dose
• Can repeat one to two times for a total max dose of 600 mg

Onset of Action

10 min

Contraindication

Hepatic Disease

Monitoring

Mental Status

Adverse Effects

Common: lightheadedness, numbness of tongue
Serious: Serum concentrations > 5mg/L - Lightheadedness, tremors,
hallucinations, cardiac arrest

Teaching Two Old Drugs New Tricks:
The Use of Lidocaine and Ketamine for
Analgesia in the OR and ER for Non‐opioid
Pain Management
Mary Kate Miller, PharmD, BCPS
Clinical Pharmacy Coordinator, Surgery/Anesthesia
Clinical Pharmacy Specialist, Critical Care
The University of Chicago Medicine

Jennifer Splawski PharmD, BCPS
Clinical Pharmacy Specialist
Emergency Medicine
Loyola Medicine: MacNeal Hospital

Ann Emerg Med. 2004 Aug;44(2):131-7
Am J Health Syst Pharm. 2006;63(18):1704-1716
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In pursuit of the Joint Commission Holy
Grail: Continuous Survey Readiness
Charlene A. Hope, PharmD, MS, BCPS
Immediate Past President – ICHP
Pharmacy Director – Loyola Medicine MacNeal Hospital

Pharmacist objectives:
• Create a continual survey readiness program through use of Medication
Management Standard Gap Assessment.
• Outline different strategies that can be used to support continual survey
readiness of Medication Management Standards.
• Discuss problematic medication management standards, potential actions to
resolve the issues and enhance compliance

Technician objectives:
• Create a continual survey readiness program through use of Medication
Management Standard Gap Assessment.
• Outline different strategies that can be used to support continual survey
readiness of Medication Management Standards.
• Discuss problematic medication management standards, potential actions to
resolve the issues and enhance compliance

Accrediting Organizations
A. Joint Commission
B. DNV Healthcare
C. Accreditation Association for Hospitals and Health‐System (AAHHS)
previously HFAP
D. Center for Improvement in Healthcare Quality (CIHQ)
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Provision of Care
Chapter

Medication
Management

Standard

The hospital safely
manages high alert and
hazardous medications

National Patient
Safety Goals (NPSGs)

MM 01.01.03

Element of
Performance (EP)

4 EPs
EP 1 The hospital
identifies, in writing, its
high alert and hazardous
medications

How many Medication Management
Standards are there?
a)
b)
c)
d)

10
15
20
30

MM STANDARDS
MM 01.01.01 The hospital plans it medication management
processes
MM 01.01.03 hospital safely manages high‐alert and
hazardous drugs
MM 01.02.01 The hospital addresses look alike sound alike
medications
MM 02.01.01 The hospital selects and procures
medications
MM 03.01.01 The hospital safely stores medications
MM 03.01.05 The safely controls medication brought into
the hospital by patients, their families, or LIPs
MM 04.01.01 Medication orders are clear and accurate
MM 05.01.01 A Pharmacist reviews the appropriateness of
all medication orders for medications to be dispensed in
the hospital
MM 05.01.07 The hospital safely prepares medications
MM 05.01.09 Medications are labeled.

MM 05.01.11 The hospital safely dispenses
medication
MM 05.01.13 The hospital safely obtains medication
when the pharmacy is closed
MM 05.01.17 The hospital follows a process to
retrieve recalled or discontinued medications.
MM 05.01.19 The hospital safely managed returned
medications.
MM 06.01.01 The hospital safely administers
medication.
MM 06.01.03 Self‐administered medications are
administered safely and accurately.
MM 06.01.05 The hospital safely manages
investigational medications.
MM 0.01.03 The hospital responds to actual or
potential adverse drug events, significant adverse
drug reactions, and medication error.
MM 08.01.01 The hospital evaluates the effectiveness
of its medication management system.
MM 09.01.01 The hospital has an antimicrobial
stewardship program bases on current scientific
literature.
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2018 National Patient Safety Goals
Identify patient correctly

Improve staff communication

Use medicine safely

Use alarms safely

Prevent Infection

Identify patient safety risks

Prevent mistakes in surgery
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What process is currently in place for tracking
pharmacy policy and procedures?
A.
B.
C.
D.

Department Shared Drive
Policy electronic database (for example “Policy Manager”)
Intranet based managed by pharmacy department
Other

Medication Management Standard Revisions
The new standards that went into effect on Jan. 1, 2018.
1. Implement a policy to provide backup essential medication dispensing
equipment in case of emergency.
2. Implement an emergency backup policy for essential medication
refrigeration identified by the critical access hospital.
3. Manage hazardous medications in behavioral healthcare settings.
4. Address "wasting" of medication in written policy concerning the control
of medication between delivery and administration.
5. Implement a policy on medication overrides and review the
appropriateness and frequency of automatic dispensing cabinet use.
6. Record the date and time medication is administered.
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Other Provision of Care Chapters
Chapter: Leadership
Standard: LD.04.03.13: Pain assessment and pain management, including safe opioid prescribing, is
identified as an organizational priority for the hospital.
Rationale: The hospital has a leader or leadership team that is responsible for pain management
and safe opioid prescribing and develops and monitors performance improvement activities. (See
also PI.02.01.01, EP 19)
EPs:
The hospital provides nonpharmacologic pain treatment modalities.
1.

The hospital provides staff and licensed independent practitioners with educational resources and
programs to improve pain assessment, pain management, and the safe use of opioid medications based
on the identified needs of its patient population. (See also RI.01.01.01, EP 8)

2.

The hospital provides information to staff and licensed independent practitioners on available services for
consultation and referral of patients with complex pain management needs.

3.

The hospital identifies opioid treatment programs that can be used for patient referrals.

4.

The hospital facilitates practitioner and pharmacist access to the Prescription Drug Monitoring Program
databases.

5.

Hospital leadership works with its clinical staff to identify and acquire the equipment needed to monitor
patients who are at high risk for adverse outcomes from opioid treatment. (See also PC.01.02.07, EP 6)

Networking
Sharing Survey Experiences, Lessons Learned
• ICHP Pharmacy Director Dinners/Listserv
• Health‐system Pharmacy/Quality Leadership
• State and National Meeting Sessions

Medication Management
Top Non‐compliant/NPSGs for Hospitals
(Jan‐June 2017)
Standard/NPSG
MM.04.01.01 Medication Orders

% Non‐compliant
49.28%

MM.03.01.01 Storage and Security of Meds

47.8%

MM.05.01.01 Medication Order Review

14.94%

MM 05.01.07 Preparing medications

14.15%

NPSG.03.04.01 Labeling in OR/procedures
MM.03.01.03 Emergency Medications
NPSG .03.06.01 Reconciling Medications

8.8%
8%
6.7%

MM.09.01.01 Antimicrobial Stewardship

4.2%

MM.05.01.11 Safe Dispensing of Medications

4.06%
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STORAGE/SECURITY
MM 03.01.01 The hospital safely stores medications
MM 03.01.03 The hospital safely manages emergency medications
MM 03.01.05 The safely controls medication brought into the hospital by patients, their
families, or LIPs

Own photo

Look familiar?

Own photos

What’s
wrong with
this picture?

Own photo

6
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What’s wrong
with this
picture?

Own photo

MM 03.01.01 Medication Storage and
Security
• EP 2 Medications are stored according to manufacturer’s recommendation
• EP 3 All medication and biologicals are stored in secure areas to prevent
diversion and locked when necessary, in accordance with law and
regulations
• Failure to address diversion

• EP 6: the hospital prevents unauthorized individuals from obtaining
medications in accordance with law and regulation
• EP 8: removes expired damaged, and/or contaminated meds/stores
separately
• EP 10: most ready to administer form or repackaged by pharmacy

Potential
Surveyor
Questions

“What do you do when the
temperature of medication
refrigerator is outside of the
acceptable range?”
“What security measures are in
place for automated dispensing
cabinets?”
“What procedures are in place
to prevent the loss of diversion
of controlled substances?”
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Peer Discussion
• What challenges around medication storage and security have you
observed in your own organization?
• What kind of approaches or action plans has your organization
implemented to address these challenges?
• How successful were these efforts and have then been sustained
overtime?

Own photos

BLUE BIN WASTE
NON-HAZARDOUS PHARMACEUTICAL
WASTE
THROW OUT LEFTOVER MEDICATION
FROM:
•Most Antibiotic bags
• Lidocaine syringes
• Pitocin bags/vials
• Heparin bags/vials
• Propofol vials
• Advair (inhalers)
• Spiriva (inhaler/capsule
pkg)

BLACK BIN WASTE
HAZARDOUS

PHARMACEUTICAL WASTE

THROW OUT LEFTOVER MEDICATION
FROM:
Insulin (vials, bags)
 TPN (bags)
 Neo-synephrine (bags,vials)
 Silvadene Cream (pkg, tube)
 Nitroglycerin (Bags)
 Iodine, strong
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RETURN TO PHARMACY WASTE
SPECIAL PHARMACEUTICAL WASTE
Place Medication or Medication Packaging in
a Clear Bag and
TUBE to Pharmacy

Nicotine Patch WRAPPER/PAPER PEEL FROM BACK OF PATCH
Warfarin (Coumadin) ANY REMAINING TABLET/EMPTY BLISTER PACKAGE
 Inhalers with CANISTERS (albuterol, ipratropium)
 Dermoplast Aerosol Cans
Unused Silver Nitrate Sticks
Botox Vials

Where should I throw this out??
SHARPS

Needles and Broken
Ampoules
Empty syringes
Broken Glass

RED BAG WASTE

Semi-liquid blood or other
potentially infectious
materials
Contaminated items that
would release blood or
other potentially infectious
materials

REGULAR TRASH

Packaging , wrappers
and overwrap

CHEMO

Gloves
Gowns
Syringes, empty bags
Other trace material that
contacted Chemo Drug

Which of the following areas are exempt from
medication storage and security standards?
a)
b)
c)
d)
e)
f)

Anesthesia carts and workrooms
Cardiac Cath Lab
GI Lab
PACU
All of the above
None of the above

9

3/27/2018

Recommended Tracer Activities
Continuous Readiness
• Conduct rounds through OR, L&D and other procedural areas throughout
the organization.
• Monthly Nursing Area Inspections completed by Pharmacy Technicians
• Communication Feedback loop with Nursing Leaders

• Environment of Care Rounding

PRESCRIBING
MM 04.01.01 Medication orders are clear and accurate
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MM.04.01.01 Medication Orders EP1
• The hospital has a written policy that identifies the
specific types of medication orders that it deems
acceptable for use.
• As needed (PRN) orders: orders acted on based on
the occurrence of a specific indication or symptom
• Standing orders: A pre‐written medication order
and specific instructions from the licensed
independent practitioner to administer a
medication to a person in clearly defined
circumstances
• Automatic stop orders: Orders that include a date
or time to discontinue a medication
• Titrating orders: Orders in which the dose is either
progressively increased or decreased in response
to the patient’s status
• Taper orders: Orders in which the dose is
decreased by a particular amount with each dosing
interval

• Range orders: Orders in which the
dose or dosing interval varies over a
prescribed range, depending on the
situation or patient’s status
• Orders for compounded drugs or
drug mixtures not commercially
available
• Orders for medication‐related devices
(for example, nebulizers, catheters)
• Orders for investigational medications
• Orders for herbal products
• Orders for medications at discharge or
transfer

Popular Surveyor Questions
• Are all medication orders followed when titrating meds?
• Do all orders for prn medication orders include an indication for use
as required by organization policy?
• Discuss with a nurse the actions to take when medication orders are
incomplete, illegible or unclear?
• Does a diagnosis, a condition, or an indication for use exist for each
medication ordered?
• If more than one prn medication is ordered for pain, do the orders
provide clear direction to prevent more than one medication from
being administered for the same indication (therapeutic duplication)?

Titration Orders
All
a)
b)
c)
d)

of the following are required elements of a titration order, except?
Initial Dose
Titration Dose
Titration Frequency
Indication
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Titration Orders
• Specific Parameters must be included within the actual physician
order
• Easily accessible
• Beware of all areas where titration orders maybe used outside of ICU
L&D, Cath Lab, etc.
• Assessment and documentation of patient response must correlate
with titration order.
• Beware of physician edits to template orders

True or False

Standing Order Protocols need to be officially
reviewed on an annual basis.
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Order Set
• List of individual interventions or orders that a prescriber can
choose from

Protocol
• Requires the patient to meet certain clinical criteria, but there
must be an order to initiate the protocol.

Standing Order
• An order that may be initiated without an initial order by the
physicians or LIPs by the nurse if the patient meets certain
criteria

Protocol

Areas of
Focus
Order
sets

• Must be an order for protocol in
the patient record
• Protocol must be placed in the
patient record

• Regular review to avoid any
therapeutic duplication
• Ensure that guidelines are
provided for multiple drugs
being used for the same
indication

DISPENSING
MM 05.01.01 A Pharmacist reviews the appropriateness of all
medication orders for medications to be dispensed in the hospital
MM 05.01.07 The hospital safely prepares medications
MM 05.01.09 Medications are labeled
MM 05.01.11 The hospital safely dispenses medication
MM 05.01.13 The hospital safely obtains medication when the
pharmacy is closed
MM 05.01.17 The hospital follows a process to retrieve recalled or
discontinued medications
MM 05.01.19 The hospital safely managed returned medications
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Peer Discussion
• What challenges around medication ordering/clarification have you
observed in your own organization?
• What kind of approaches or action plans has your organization
implemented to address these challenges?
• How successful were these efforts and have then been sustained
overtime?

Recommended
Continuous
Readiness
Activities

• Mock Tracers with nursing staff
• Rounding on nursing staff
• Focus on new nurses
• Concurrent Medication Use Evaluations
• Random Audits
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JC Survey Window
• Review Joint Commission Gap Assessment Document
• Offense is the best defense for areas of vulnerability
• Prepare discussion points

• Gather any information on performance improvement efforts in
process
• Prepare Medication Management Tracer Presentation
• Highlight successes
• Gather evidence supporting elements of performance

• Bring together stakeholders that will be participating in MM Tracer for
a practice session
• Provide copy of MM Tracer Presentation

Thank You!
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