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Examples of IV Drug Delivery Systems

Manufacturer ready-to-use Medications from the original manufacturer

Outsourced medications from companies registered

Outsourced ready-to-use with USFDA as 503b “registered outsourcing facilities”
Point-of-care activated Mini-bag Plus® ADDVantage® products

Pharmacy compounded Compounding medications in the pharmacy department
Non-pharmacy compounded at point-of-care Compounding medications on nursing units

Ready-to-administer Simplist™ prefilled syringes
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Sterile Compounding Errors and Harm

e Significant patient harm related to sterile

compounding continues to occur in the Patient Incidents Involving
United States and globally cg"‘”““‘““g Errors by
_ _ ompounding Volume
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10th Annual National Survey State of Pharmacy Compounding 2017, Pharmacy Purchasing & Products April 2017:s4-52.



ISMP
Safe Practice
Guidelines for
Adult IV Push
Medications

Institute for Safe Medication Practices (ISMP)

A compilation of safe practices from the
ISMP Adult IV Push Medication Safety Summit

Prepared by the Institute for
Safe Medication Practices (ISMP)

_ISMP).

INSTITUTE FOR SAFE MEDICATION PRACTICES

Institste for Sate Medication Practces

ISMP Guidelines for Safe
Preparation of Compounded
Sterile Preparations

Original Publication: 2013
Revised: 2016
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INSTITUTE FOR SAFE MEDICATION PRACTICES
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ISMP Surveys on IV Push Practices

\
* Survey: Impact of the economic crisis/shortages on medication safety
2010 * Increase in nurses preparing or manipulating parenteral medications on the clinical unit
J
\
* Survey: Practiceswhen using CARPUJECT prefilled medication syringes
2012 » Withdrawing medication from prefilled syringe cartridges
J
- R
\/ » Survey: IV push practices
2014 * Unnecessary dilution of dispensed ready-to-administer medications
\/ * Inappropriate use of prefilled saline flush syringes for dilution )
\/ « Survey: IV push practices
2018 * Follow up to understand current practices associated with IV push medications
\/ » Determine if ongoing drug shortages and teaching strategies around this critical skill have impacted current practices

Institute for Safe Medication Practices (ISMP)
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First Consensus Development Conference —
1999

* Evaluated the relative safety of (non-electronic) drug delivery
systems then available

* Decision-analysis method ranked 6 systems
— Safety, cost, simplicity-of-use, and training required

* Highest scored: manufacturer-prepared, point-of-care
activated, and pharmacy-based admixture systems

 The requirement for a combination of systems was discussed
— Lack of availability of highly rated systems

Schneider PJ. A review of the safety of intravenous drug delivery systems. Hosp Pharm. 1999;34(9):1044-1056.



Second Consensus Development Con!eren’c

— 2008

* Ranked 5 systems, noting few major developments in availability
of systems

— Applicability, ease-of-use, regulatory compliance, cost, safety, and
resources required

 Manufacturer-prepared ranked highest again

* Panel noted the complexity of IV medication delivery had
increased

— No single system meets all needs and situations

Sanborn MD, Moody ML, Harder KA, et al. Second consensus development conference on the safety of intravenous drug delivery systems-2008. Am J Health Syst Pharm. 2009;66: 185-192.
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IV Drug Delivery Since 2008...

* Regulatory and standards changes  Development and expansion of
- Continued revisions to USP <797> and technology
<800> - IV workflow, interoperability and
— Updates to National Patient Safety Goals automation
— Passage of the 2013 Drug ~ Robotics
Quality and Security Act * Clinical challenges
- Standardize for Safety - Drug shortages

- Pricing and access

- Pandemic-related (e.g. staffing)

Rodriguez R. The safety of intravenous drug delivery systems: update on current issues since the 2009 Consensus Development Conference. Hosp Pharm. 2018.



Comparing Practice Over Time

Table 2. Results from Preconference Survey Statements Specific to the 2018 Conference

Statement No. (%) Who Agree in 2018 (n = 31)

My hospital has experienced a disruption of supply from manufacturer,
(503B) compounding entities.

My hospital has a proactive system in place to identify and mitigate nofi.v. 11 (35)

products.

My hospital uses an automated i.v. workflow management system ove the 11 (35)
safety and efficiency of the medication use process.

My institution consistently uses electronic health record opera ce be- 6(19)
tween the i.v. pump and the electronic health record.

The majority of US hospitals have a complete understanding of the various factors 0(0)
that contribute to the cost-effectiveness of delivering safe i.v. admixtures to patients
(i.e., product and staffing waste).

Gabay M, Hertig JB, Degnan D, Burger M, Yaniv A, Mclaughlin M, Lynn Moody M. Third Consensus Development Conference on the Safety of Intravenous Drug
Delivery Systems-2018. Am J Health Syst Pharm. 2020 Jan 24;77(3):215-220. doi: 10.1093/ajhp/zxz277. PMID: 31811297.
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Key Survey Observations

* Respondents suggest IV admixture use is safer than 5 years ago
— 90% agree, improving from 76% in 2008

* 97% of respondents experienced a supply disruption
- 81% experienced a patient safety event related to a disruption

* 45% agree outsourcing IV admixtures is cost-effective (59% in

2008)
— No respondents (0%) had a complete understanding of factors that
contribute to cost-effectiveness

Gabay M, Hertig JB, Degnan D, Burger M, Yaniv A, Mclaughlin M, Lynn Moody M. Third Consensus Development Conference on the Safety of Intravenous Drug
Delivery Systems-2018. Am J Health Syst Pharm. 2020 Jan 24;77(3):215-220. doi: 10.1093/ajhp/zxz277. PMID: 31811297.
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Third Consensus Development Conference

e Participants/Process

e Statements:

(1) Healthcare institutions should promote a culture of i.v. drug delivery safety across all sites of care
that is patient-centric and proactive

(2) Organizational leadership is accountable for ensuring the highest level of safety regarding i.v. drug
delivery systems

(3) Manufacturer-prepared products are the safest i.v. drug delivery system, and manufacturer-
prepared, ready-to-administer products are preferred for patient use whenever possible

(4) Compounding sterile preparations is a high-risk practice, and incorporating established standards,
such as USP chapter 797, is essential to ensure benefit while reducing risks to the patient

(5) All non-pharmacy compounding should be restricted to only immediate-use, urgent situations

Gabay M, Hertig JB, Degnan D, Burger M, Yaniv A, Mclaughlin M, Lynn Moody M. Third Consensus Development Conference on the Safety of Intravenous Drug
Delivery Systems-2018. Am J Health Syst Pharm. 2020 Jan 24;77(3):215-220. doi: 10.1093/ajhp/zxz277. PMID: 31811297.



Third Consensus Development Conference

6) Specialized education, training, certification, and competency with regard to compounding of sterile
preparations should be required for pharmacists, pharmacy technicians, and other involved healthcare
providers

(7) Automation and technology that have been validated to improve the safety of CSPs should be
implemented

(8) The profession of pharmacy must take the lead in interdisciplinary efforts for the safety of i.v. drug delivery
systems

(9) A legislative and regulatory framework that supports and encourages i.v. medication safety in all settings
should be developed

(10) the organizational costs of inaction, or of pursuing the minimum action necessary with regard to the
safety of i.v. drug delivery, far exceed an institutional financial investment in the safest systems for the
patient and staff

e Better understanding “costs of inaction” and “holistic costs is vital

Gabay M, Hertig JB, Degnan D, Burger M, Yaniv A, Mclaughlin M, Lynn Moody M. Third Consensus Development Conference on the Safety of Intravenous Drug
Delivery Systems-2018. Am J Health Syst Pharm. 2020 Jan 24;77(3):215-220. doi: 10.1093/ajhp/zxz277. PMID: 31811297.
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Third Consensus Development Conference on the
Safety of Intravenous Drug Delivery Systems—2018

Michael Gabay, Pharm.D., J.D.,
BCPS, FCCP, Drug Information Group,
University of lllinois at Chicago College of
Pharmacy, Chicago, IL.

John B. Hertig, Pharm.D., M.S.,
CPPS, College of Pharmacy and Health
Sciences, Butler Umvers«y Indianapolis,
IN.

Dan Degnan, Pharm.D., M.S., CPPS,
FASHP, Purdue University College of
Pharmacy, West Lafayette, IN.

Maureen Burger, M.S.N., RN, CPHQ,
FACHE, Visante, Inc., St. Paul, MN.

Angela Yaniv, Pharm.D., Sterile
Products, Cleveland Clinic, Cleveland,
OH.

Maureen McLaughlin, M.S., RN,
ACNS-BC, CPAN, CAPA, Division of
Anesthesiology, Labey Hospital and
Medical Center, Acton, MA.

Mary Lynn Moody, B.S.Pharm.,
University of lllinois at Chicago College of
Pharmacy, Chicago, IL.

Purpose. The Third Consensus Conference on the Safety of Intravenous
Drug Delivery was to evaluate the benefits and risks of
avallable systems and assess ongoing threats to the safety of intravenous
drug delivery.

y. The Third C C on the Safety of Intravenous
Drug Delivery Systems convened in Chicago, llinois In November 2018.
An expert panel of p with in
quality and safety, and nursing op tech-
nology, and/or sterile led the An exp

of app 30 leaders to the

panel via preconference survey and during the conference. Additionally,
expert speakers presented on a range of Issues, Including the effects of
drug shortages, the Impact of standards and guidelines, and patient and

p on the Imp of drug delivery
safety.
Conclusion. At the end of the conference, the expert panel concluded
that ready-to-use p remain the safest Intravenous

drug delivery system due to their many benefits and low overall risk profile.
The panel identified various ongoling threats to the safety of intravenous
drug delivery, with major concerns Including the Impact of drug shortages
and lack of product Finally, the panel agreed
upon a series of statements designed to advance the safety of intravenous
drug delivery in healthcare Institutions.

Key drug drug comp drug safety, intrave-
nous Infusion, pharmacy administration

Am J Health-Syst Pharm. 2020; 77:215-221

Original Artide

A Continuous Observation Workflow
Time Study to Assess Intravenous Push
Waste

John Hertig' (%, Kaitlyn Jarrell, Prachi Arora',
Jonell Nwabueze', Charlotte Moureaud',
Daniel D. Degnan’, and Tate Truijillo?

Abstract

Background: There are significant costs ano(u(ed w\(h proper controlied substance disposal, management, and regulatory
compliance. Given the high fentany (1) product waste
Is minimized; and (2) waste procedures are lolbwed 0 ensure safe disposal. Research is needed to better understand the
financial and workforce impacts of drug waste on Inpatient hospital units. The primary objective of this study was to quantify
the waste associated with administering fentanyl, hydromorphone, and morphine via the intravenous push route. Two
categories of waste were evaluated: (1) the quantity (mg/ug) of drug disposed; and (2) workforce time associated with the
waste disposal process. Methods: A workflow time study design. a sub-set of continuous direct observation time motion
scudies, was employed to achieve the research objectives. A data collection tool was developed to capture medication type.
waste amount, activicy time stamps, total time, and number of Interruptions at two separate study sites. Descriptive statistics
were conducted on all the data measures. The number of assessments, total values, and mean vakues were reported for each
drug (fentanyl, hydromorphone, and morphine) separately as well as grouped data. Results: A total of 669 distinct waste
observations meeting inclusion criteria were collected during a study period of 15 days. In total, 207 mg of hydromorphone
and 1796250 of fentanyl were wasted during this study. Nursing staff time associated with the wasting process totaled
50990seconds (849.83minutes or 14.16hours). A combined waste (loss) of approximately $1605.39 was associated with
controlled substance wasting. The cost per dose wasted in this study was found to be $2.40 for all medications. When a
yearly extrapolation model was applied to the four study units, the total combined product and workforce waste cost was
$35425. Conclusion: There are financially significant costs associated with wasting both the product and the valuable time
of a skilled workiorce. Optimizing product size, taking specil note to match product availabikity with common pracice use,
would reduce the associaced financial burden on our health-systems nationwide.

Keywords
intravenous therapy. cost effectiveness. medication process, purchasing

Introduction quantity, and variety of controlled substances administered
can create an administrative and regulatory burden on health-
Background care professionals. Policies requiring thorough documenta-

tion, checks-and-balances, and possible audits necessitate an

Health-system policies and procedures for handling and dis- - 3
institutional investment of time and resources.

posing of controlled substances vary. Proper disposal is an
essential best practice, as controlled substances including fen-
tanyl, hydromorphone, and morphine arc associated with pa

;Indarapois IN, USA
ion (DEA) estimates that prescription drug diVer-  fugana Uneesay Healoy Inanpoll 1N, USA
sioa in the United States s 2 $25 billion-a-year industry. Purdun Universicy, West Lfapeca, IN, USA
Current federal stanne dictates the appropriae disposal of -
controlled substance medications must occur immediatcly  LPTPPEMR BT ¢ Ave, ool IN 46208

d be witnessed by 3443, USA.
care professionals.' Depending on the paticnt care unit, the  Evad: ercip@uter oy

Hertig JB, Jarrell K, Arora P, Nwabueze J, Moureaud C, Degnan D, Trujillo T. A Continuous Observation Workflow
Time Study to Assess Intravenous Push Waste. Hosp Pharm. Published online ahead of print. 2020 May.

Gabay M, Hertig JB, Degnan D, Burger M, Yaniv A, Mclaughlin M, Lynn Moody M. Third Consensus Development Conference on the Safety of Intravenous Drug
Delivery Systems-2018. Am J Health Syst Pharm. 2020 Jan 24;77(3):215-220. doi: 10.1093/ajhp/zxz277. PMID: 31811297.



Proposed Research in England

ORIGINAL ARTICLE

A Comparison of Error Rates Between Intravenous Push
Methods: A Prospective, Multisite, Observational Study

John B. Hertig, PharmD, MS, CPPS,* Daniel D. Degnan, PharmD, MS, CPFS, CPHQ, *
Catherine R. Scott, CPHQ, * Janelle R. Lenz, PharmD,*
Xiaochun Li, PhD, MSe, 1 and Chelsea M. Anderson, PharmD, MBA, BCPS*

Objectives: Cument literature cstimaies the error rate associated with
the preparation and adminismation of all nmvenos (V) medications 0 be
9.4% 10 97.7% workdwide. This sudy aims to compare the number of observed
available ready-io-administer product (Simplist) and TV push traditional practice,
mchading a cartridge-based syringe sysiem (Carpuject) and vials and syringes.
Methods: A prospective, multisite, observational study was conducted in
3 health systems in various states within the Unied States between
December 2015 and March 2016 to observe IV push medication prepara-
tion and administration. Researchers observed a ready-to-administer prod-
uct and I'V push traditional practice using a validated observational method
and a modified data collection sheet. All observations were reconciled o
the eriginal medication order to determine if any errors occurred.
Results: Researchers collected 329 observations (ready to adminis-
ter = 102; traditional practice = 227) and observed 260 errors {ready to ad-
minister = 25; traditional practice = 235). The overall observed ermor rake
for ready-to-administer products was 2.5%, and the observed cror rate
for IV push traditional practice was 10.4%.

Conclusi The ready-t i group demonstrated a statistically
significant lower observed error rate, suggesting that use of this product is
asspciated with fewer observed preparation and administration errors i the
clinical setting. Future studics should be completed to determine the poten-
tial for patient harm associated with these errors and improve clinical prac-
tice because it relates to the safe administration of I'V push medications.

and challenges with reversing pharmacologic effects of drugs ad-
ministered by this route.” This risk is recognized by the medical
community, and 99% of nurses agree that errors related to IV med-
ication use pose a serious risk to patients.' In addition, many IV
medications were identified as having a serious risk for patient
harm on the high-alert medication list for acute care settings.”

A study in 2012 by Lahue et al® estimated that 1.2 million hos-
pitalizations each year are impacted by preventable adverse drug
events associated with injectable medications. Almost half (48%)
of the errors that occur with all IV medications happen during
preparation or administration,' but error rates relaied to these prac-
tices vary significantly in the literature. Studies worldwide estimate
the error mte with all IV medications to be between 94% and
97. 7%, with IV push administmtions demonstrating higher emor rates
than IV infusions ' Common IV medication errors included failure
o maintain asepiic technique during drug preparation, use of the
wrong diluent, and incorrect labeling of an IV produet™

One of the factors associated with an increased potential for
error with I'V medications is the number of complex manipula-
tions required when preparing and administering these drugs >"
Drug manufacturers have begun to develop and market ready-to-
administer IV push products with the aim of reducing this com-
plexity of drug preparation and administeation, while minimizing
the potential for errors and patient harm. Ready-to-administer
roducts are viewed as the IV drue delivery svstems of choice.
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Background

e Medication errors are common in an inpatient hospital setting adding to the healthcare
burden — higher costs & increase in hospitalizations

e Most of the errors with intravenous (IV) medications are preparation and
administration errors

— Some cause adverse drug events which could lead to severe harm or are life-threatening.

e Use of RTA formulations could improve patient safety and efficiency and also
reduce/eliminate waste in the system

e Past studies report lower errors rates with RTA but studies quantifying the cost savings
produced by RTA formulations are limited

e Also, there is a scarcity of research comparing the drug waste with RTA and current
compounding in a England health system
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Background

e A cost minimization analysis study designed by Larmene 2019 compared the
total costs of the conventional preparation method with RTA prefilled syringes
using a Dutch health system, where the effectiveness parameter was reported as
costs of the errors (obtained from Hug 2012)

e Another study by Cousins et al. conducted in UK Germany and France,
reported preparation & administration error rates for aseptic compounding only

e A past study by Hertig et al., 2020 compared the opioid waste with the RTA
and traditional vial and syringe method in US hospitals

e Reports suggest that the patterns of errors were similar in the US and UK
hospitals, but the practice of pharmacy and nursing are reportedly different in the
two countries
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Proposed Aims

e Aim1:

— To compare the drug waste of RTA formulations and current compounding
practices in inpatient settings in England

e Aim 2;

— To develop a cost effectiveness (CEA) model comparing the RTA

formulation to traditional compounding in an inpatient setting from the
Hospital/NHS England perspective

— In order to develop the CEA model, the input parameters will be obtained
from past published studies conducted in similar settings

e Different categories of the input parameters are outlined on next slide



Possible Sources to Obtain Inputs

Traditional aseptic

Parameters RTA compounding
Costs

Provided by the Provided by the
Cost of the drug ($) Manufacturer Manufacturer

Cost associated with the preparation of drugs ($) Berger and Degnan, 201920 Berger and Degnan, 201910

Cost associated with the administration of drugs ($) Hertig et al., 201811 Hertig et al., 201811
Cost of the drug waste (S) Missing Missing

Cost associated with preparation and administration errors ($) Hug 201212 Hug 201212
Probabilities

Probability of administering the drug (Gentamycin, Insulin, Fentanyl) Missing Missing
Probability of preparation and administration errors per observation Hertig et al., 201811 Hertig et al., 201811
Probability of errors leading to harm (or ADE) Hug 201212 Hug 201212
Probability of errors categorized by severity Hug 201212 Hug 201212

Effectiveness or Payoffs

Errors at the end of each arm Hertig et al., 201811 Hertig et al., 201811




Decision Tree Example

Significant Errors

Severe Errors

Harmful
Errors

Life Threatening Errors

Preparation and
Administration

Errors
Non-Harmful Errors

No Errors




Key Takeaways: Optimizing Care Delivery

e Respondents suggest IV admixture use is safer today than 5 years ago; risks remain

— Manufacturer-prepared, ready to administer products are preferred whenever possible

e Better understanding of the total cost of delivering safe IV drug therapy is needed!
— “Total cost of care”
— Product
— Workforce
— Other waste

i

Improved patient Prioritizing Ensuring patient Establishing a
experience nursing time safety compliant practice

R
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