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Medication Reconciliation B (Suwen
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TRUST

Trusted process
Trusted med list for pharmacists to validate

Trusted med list for nurses to communicate
Trust, but verify med list for providers at discharge

Trusted list for patients and family to review

What is MARQUIS2? & s

nnnnnnnnnnnnnnnnnnnn

AHRQ funded national study led by Brigham and Women’s
hospital and Society of Hospital Medicine (SHM)
led by Dr. Jeffrey Schnipper, MD, MPH, BA

Goal — Conduct the Best Possible Medication History (BPMH)

Study Aims
— Implement the MARQUIS2 Toolkit
— Evaluate the effect on unintentional medication discrepancies
» Control Group — a non-pharmacy technician performing BPMH
* Intervention Group- a pharmacy technician in ED performing BPMH
— Pharmacy residents conduct a gold-standard medication history and compare

against control and intervention groups
EMARQU IS2

Multi-Center Medication Reconciliation
(IJ Quality Improvement Study

AHRQ

Agency for Healthcare Research and Quality




MSOS Member Briefing- October 2018

MARQUIS2 Toolkit dowwaay
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Our Journey to the Best S
Possible Medication History

Competency

Communication

Collaboration

Competency B

BPMH Training and
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Dedicated Pharmacy
Technicians

What we think they’re on What they’re actually on

= Alphabetical Alphabeatical

HOW? OUNTY
GENERAL HOSPITAL

{5 buPROPiON (WELLBUTRIN XL) 300 MG 24 hr tablet
Take 450 mg by mouth nightly. , Last Dose: Not Recorded

Last Dose. Not Recorded

§ cyclobenzaprine (FLEXERIL) 5 MG tablet Hote wiritien 17202016 1136: Received from: External Pharmacy Received Sig! (Edi Hole)
Take by mouth daily as nesded for Muscle spasms. , Last Dose: Not Recorded 69 buPROPion (WELLBUTRIN XL) 300 MG 24 hr tablet | Today |
Take 450 mg by mout Last Dose: ot Recorded —
{5 diAZEPam (VALIUM) 10 MG tablet
Take by mouth As Directed for Anxiely. , Last Dose: Not Recorded i eyclobenzsprine (FLEXERIL) 5 MG tablet Today |
Take{S g by mouth 3 (ihree) imes dajlvbs needed for Muscle spasms. , Last s
{% fentalYL (DURAGESIC) 25 meg/hr patch Dose: Not Recorded
Place 1 patch ento the skin every third day. | Last Dose: Not Recorded 3 S
: §% diAZEPam (VALIUM) 10 MG tablet Today
% morphine (MSIR) 30 MG tablet Takd 510 mo by motth every 12 (fwelve) hours as nesded fr Anxisty. | Last —
Take by mouth 3 (three) times daily as needed for Pain. , Last Doss: Not Dos ot Rerried
Recorded
: % fentallYL {DURAGESIC) 25 meglhr patch | Today
¥ pravastatin (PRAVACHOL) 20 MG tablet Place * patch onto the skin every third day. , Last Dose: 118/2016 R
Take 20 mg by mouth daily. , Last Dose: Not Recorded
{§% morphine (MSIR) 30 G tablet | Today |
% tamsulosin (FLOMAX) 0.4 ma Cp24 24 hr capsule Takd 30 mg by mouth every 8 (eignt) hoursps needed for Pain., Last Dose: ot  ——— -
Take by mouth daiy. , Last Dose: Hot Recorded RecerTed
{f% trazobone (DESYREL) 100 MG fabiet 9 pravastatin (PRAVACHOL) 20 MG tablet | Today |
Take by mouth nightly. , Last Dose: Not Recorded Take 20 mg by mouth dally. , Last Dose: Not Recorded ==
Med List Status [Complete [¥] Status Comment: None Entered < { tamsulasin (FLOMAX) 0.4 mg Cp24 24 hr capsule Today |
L Takd T2 g by mouth daily. , Last Dose: Past 30 days at Unknown fime .

§ traz0Done (DESYREL) 100 MG tablet Today |
Take]100-150 mg by mouth nightly as needed] , Last Dose: Not Recorded S

Med List Status | Complete . Status Comment: None Entered e Add Note

HOWARD COUNTY
GENERAL HOSPITAL

Communication Notes

BPMH (TEST)

Received: Today
Loredana Diana Berescu # P Hegh Rx Pharmacists

| complete the patient's medication history. My sources were (first source) and (second source)

ncerr : (report any that were deleted and their reasons)

Medication adherence concems: (report any concerns with patient adherence or ability to take the medications)

New Note by

Type: Progress Notes Senice. Date: 9/5/2016 Time: 09:02 PM 0P Bookmark
I™ Cosign Required

% B st BEDE B ABG

Best Possible Medication History (BPMH)

Source confirmed with *** & ***

Medication adherence concerns: ***

No current. on file prior to encounter.
Ciirent Oitpatisnt Prescriptions on il Brisr fo Encounter . .
Wedication Sig fiispense Refil
« ‘ascorbic acid (ITAMIN C)500MG ~ Take 500 mg by mouth
fablet daily.
« ‘aspirin 81 MG EC tablet Take 81 mg by mouth
dail
+ blood sugar diagnostic Strp Dy Miscellaneous route.
« ferrous sulfate 220 mg (44 mgiron)/5  Take 65 mg by mouth
mL oral solution daily.
« fiuocinolone acetonide oil 0.01 % Drop.
+ folic acid 1 MG tablet Take 1 mg by mouth daily.
- I ANTIIS SOI OSTAR 100 unitiml (2 A5 units dzily

<

& Ped Y S X ca
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Med History BER
Tip of the Week

Best place to see home medications

The best place to check for home medications is in the Admission Navigator under section 2. Review Home Medication. You can find their names by looking in the
history section:

7. Resize 8 Close :

Admission
1. Review Cusrent Orde Reconcie Home Medications 4 Decision Sugport 5. New Orders 6 Revew and Sign 7]

) This i 3 st ofhe patients home medications. Please very e ist and 30 new Medicatons as needed

Fyv) Check Interactons _jnformants
10y |Revewed v @ Mark Unselected Last 6 Hours | Mark Unselected Last 12 Hours | Mark Unselected Last 24 Hours
Pharmacy No Pharmacy Selected =
Medications Needing Review
LastDose Time Taking?
o st iter <6Hrs | <12Hrs | <24His | <7Dars <30Dars  >30Days | Unimown u #Ox 0
<6Hs <12Hrs <24bis <7Days <3008y >30Days | Unimown X0
<6Hrs <12Hrs <24Hrs <7Days <30Days >30Days Uninown - gOx o
<6 <12Hrs | <24bis <7Days | <300ays | >30Days | Unimown CIRPY)

Results

HOWARD COUNTY
TTAL

Total Unintentional Medication
Discrepancies by Group

0.7
0.6

0.5

53% decrease

m Control H Intervention

0.4

0.3

0.2

0.1
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Total Discrepancy Rates SR,
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Quote from the Frontlines B [Suwoun

“l was excited to finally find a medication list
which is reliable and easy to use. BPMH is
an excellent resource to ensure patient
safety.”

- Howard County General
Hospitalist

£ A HOWARD COUNTY
GENERAL HOSPITAL

Questions?

10/21/2018
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Errors Associated With the Use of
Insulin in Hyperkalemia

Staley Lawes, PharmD, BCPS, FISMP

Medication Safety Officer

Comprehensive Pharmacy Services at JFK Medical Center
Edison, NJ

Background

Potassium levels greater than 7 mEq/L are associated with an
increased risk of cardiac arrest.!

Potassium is a positively charged ion, which is mostly stored
intracellularly. It maintains the cell’'s resting membrane potential. A
disturbance in gradient can disrupt neuromuscular and cardiac
excitability.?

Insulin £ dextrose s first-line treatment for severe hyperkalemia.3
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Treatment Guidelines

No clear standardized guidelines or recommendations for:
Type of insulin to be used (rapid-acting versus short-acting)
Dose of insulin (5 to 20 units)

Administration duration (IV push versus a 60-minute infusion)

Dose of dextrose (25 to 100 grams)

Errors with insulin and dexirose?

An analysis of almost 200 adverse events with insulin and dexirose
administration showed the most frequent types of errors included:

Delays in treatment
Wrong route of insulin administration

Incorrect dose prescribed/administered (mostly overdoses)

Hypoglycemia was common, with an incidence of 28.8%
20.2% of patients had a glucose level less than 54 mg/dL
7.6% of patients had a glucose level less than 30 mg/dL

10
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Delays in treatment

Most frequent causes:

Nursing waiting to give medication until patient fransfer to another
unit complete

IV insulin administration not permitted on unit
Unavailability of medication

Wrong route errors

Insulin may default to subcutaneous route in CPOE system
Prescriber has to remember to manually change the route

Low incidence of severe hyperkalemia

IV push insulin administration is uncommon—the majority of insulin
doses nursing administers is given subcutaneously

11
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Incorrect dose

Nurses may not be familiar with
drawing up insulin from vials if
the hospital uses insulin pens

Lack of insulin, luer-compatible
syringes

Contributing factors

Workarounds to overcome this
barrier:

Measure dose in insulin syringe
then transfer to a luer lock syringe

Measure insulin dose in milliliters

Use an insulin syringe and insert
needle through luer lock port

12
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Strategies

Implement order sets
Purchase insulin syringes with a luer lock tip

Prepare and dispense IV push insulin doses
from the pharmacy (if feasible)

Strategies

Prepare hyperkalemia treatment kits containing a vial
of insulin, a luer lock insulin syringe, and dosing
instructions to stock on nursing units

Provide annual nursing education/competency on how
to draw up insulin from a vial

13
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Key Takeaways

Key Takeaway #1

Develop protocols and order sets that address the dosing of insulin, type of
insulin, route of administration, dose of dextrose, sequence of dexirose and
insulin administration, and monitoring parameters.

Key Takeaway #2

Dispense insulin for hyperkalemia freatment from the pharmacy in a ready-
fo-use form (i.e., in a syringe that can connect to a needleless system), or
create hyperkalemia treatment kits that can be stocked on the nursing unit.

References

Kes P. Hyperkalemia:A potentially lethal clinical condition. Acta Clin Croat.
2001;40(3):215-25.

Kovesdy CP. Management of hyperkalemia: an update for the intemist. Am J Med.
2015 Dec;128(12):1281-7.

Kraft MD, Btaiche IF, Sacks GS, Kudsk KA. Treatment of electrolyte disorders in adult
patients in the intensive care unit. Am J Health Syst Pharm. 2005 Aug 15;62(16):1663-82.

Lawes S, Gaunt M, Grissinger M. Treating hyperkalemia: avoiding additional harm when
using insulin and dextrose. Pa Patient Saf Advis. 2017;14(3).
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Questions?

$ Memorial Sloan Kettering
a0,/ Cancer Center

Preventing Air Embolism
Associated with Medication
Administration

October 25, 2018

Emily Messing, PharmD

PGY-2 Medication-Use Safety Resident
www. MSKCC.org
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Objectives

Summarize air embolism case reports and the root causes

Define air embolism and describe the common causes of air
embolism

Define the amount of air that would be considered fatal if injected
into a human’s bloodstream

Review best practice recommendations for preventing air
embolisms during medication administration

Memorial Sloan Kettering N
Cancer Center 3

Air Embolism Case Reports

Case #1

A healthy infant was brought into the hospital for a suspected
infection

Maintenance fluids were ordered and started by a nurse using an
infusion pump

Patient immediately went into cardio-respiratory arrest

Case #2

An infant was admitted to the ICU acutely developed bradycardia,
mottling, and hypotension, required multiple life saving interventions

The patient’s caregiver disconnected the patient’s IV line from the
central line so that the patient could ambulate into the bathroom

Sowell MW, Lovelady CL, Brogdon BG, Wecht CH. Infant death due to air embolism from peripheral venous
. . infusion. J Forensic Sci. 2007 Jan;52(1):183-8.
Memorial Sloan Kettering i o X N X X X . i
Cancer Center Feil M. Reducing risk of air embolism associated with central venous access devices. Pennsylvania Patient
Safety Advisory: Reviews and Analyses. 2012; 9(2):58-64.

16
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Air Embolism Case Reports
Case #3
« A patient’s oxygen tubing became disconnected from his nebulizer

» Was accidentally reattached to his IV tubing Y-site

4 eoushy connected to a needleless o
DO NOT DO

Center for Devices and Radiological Health. Medical Device Connectors - Examples of Medical Device
Memorial Sloan Kettering Misconnections. U S Food and Drug Administration Home Page.
$ Cancer Center https://www.fda.gov/medicaldevices/productsandmedicalprocedures/generalhospitaldevicesandsupplies/tubingandlue
250 rmisconnections/ucm313275.htm. Published December 13, 2017. Accessed September 24, 2018.

Epidemiology in Health Care

» First reported in pediatric and adult surgical practice in the early 19t
century

» Nonspecific nature of signs and symptoms makes the true incidence
unknown

Figure 3. Air Embolism Reporis to the Pennsylvonia Patient Safety Authority, by
Quarter, June 2004 to December 2011

NUMBER
OF REPORTS

» Between June 2004 and i
December 2011 Pennsylvania 7
Patient Safety Advisory reported: ‘

— 59 confirmed or suspected air '
embolism events

— 34/59 were “serious events”

resulting in harm (7 permanent £
harm and 6 deaths) U10304{]1UZUSU#|U]UNSM&IGZGSG4QWUIUSU%DWUZUHUMIG!GSHWIGZUJGM

004 2005 2006 007 2008 2009 il m

REPORTS BY QUARTER

. . Feil M. Reducing risk of air embolism associated with central venous access devices. Pennsylvania Patient
$ Memorial Sloan Kettering Safety Advisory: Reviews and Analyses. 2012; 9(2):58-64.
../ Cancer Center

17
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Common Causes of Air Embolism

==p1. Injections & surgical causes

==p 2. Catheter insertions, misconnections,
& disconnections

Lung trauma
4. Scuba diving

Explosion and blast injuries

Air Embolism Occurs When:

1. Direct communication between source of air
and vasculature

2. A pressure gradient favoring passage of air into
circulation (rather than bleeding)

$ Memorial Sloan Kettering
X,/ Cancer Center 35

Injections: How much air is too much air?

* Most air embolisms caused by small volumes of air
are NOT fatal

» Morbidity and mortality rates are determined by the
volume and rate of air injected as well as the
position of the patient at that moment

* In an adult human: estimated to be 3-5 mL/kg —
210-350 mL for a 70 kg patient

—Can be as little as 50 mL

Toung TJK, Rossberg MI, Hutchins GM. Volume of air in lethal venous air embolism. Anesthesiology. 2001; 94:360-361.

$ Memorial Sloan Kettering ~ Wikins RG, Unverdorben M. Accidental Inlravenogs Infusion of Air. Journal of Infusion Nursing.2012. DOI: 10.1097/NAN.Ob012e31827079
../ Cancer Center 3
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Injections: How much air is too much air?

* Lines not being primed

» Examples of air removal products on the market

ClearLinemp

Proven to Significantly Reduce Dangerous Air Burden

ClearLine IV is the only FDA-cleared and CE certified product that detects and removes

air in IV lines continuously and automatically.

Supor® AEF Intravenous Filter Set

The air-eliminating filter set designed for 24-hour drug delivery Infusion

The Supor AEF Infravenous Filter Set is an air-eliminating filter indicated for use with any IV
adminiistration set for the removal of inadvertent parficulate debris and microbial contamination.
The 0.2 pm Supor membrane is low protein and drug binding. It protects patients against air
emboli and inadvertent bacterial and particulate contamination with minimal drug binding.

$ Memorial Sloan Kettering
X,/ Cancer Center 37

Injections: How much air is too much air?

» Most air embolisms cause by small volumes of air
are NOT fatal

» Morbidity and mortality rates are determined by the
volume and rate of air injected as well as the
position of the patient at that moment

* In an adult human: estimated to be 3-5 mL/kg —
210-350 mL for a 70 kg patient

—Can be as little as 50 mL

Air embolism due to catheter disconnection has a

> mortality rate of ~29-43%

Toung TJK, Rossberg MI, Hutchins GM. Volume of air in lethal venous air embolism. Anesthesiology. 2001; 94:360-361.

$ Memorial Sloan Kettering Ostrow LS. Air embolisrgn and central venous lines. Am J Nurs 1981;(Nov):2036-8.
T ) Cancer Center 3

19
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Examples of Types of Disconnections

* Patient or patient’s family member disconnects IV line
» Spontaneous tubing disconnections

 Cracks in central venous devices

Cerebrovasc Dis 2006;21:212-214
DOI: 10.1159/000090795

Fatal Venous Cerebral Air Embolism
Secondary to a Disconnected Central Venous
Catheter

R. Brouns™®, D. De Surgeloose®, . Neetens®, P.P. De Deyn™"

A 4

*Department of Neurology and Memory Clinic, Middelheim
General Hospital, ZNA; "Laboratory of Neurochemistry and
Behaviour, Institute Born-Bunge, Department of Biomedical
Sciences, University of Antwerp, and Departments of
¢Neuroradiology and 9Pathology, Middelheim General
Hospital, ZNA, Antwerp, Belgium

https://www.jointcommission.org/sentinel_event_alert_issue_36_tubing_misconnections—
. . a_persistent_and_potentially_deadly_occurrence/. Published April 3, 2006. Accessed September 24, 2018
Memorial Sloan Kettering
28,

Cancer Center Brouns R, Surgeloose DD, Neetans |, De Deyn PP. Fatal venous cerebral air embolism secondary to a
disconnected central venous catheter. Ceberovasc Dis. 2006; 21:212-214. DOI: 10.1159/000090795

Root Causes?

» Movement of patient from one setting or service to another
* Lines not primed

* Lack of patient education

« Staff fatigue

* Human error

© 2010, Ppsqueak Productions LLC

: . Avoiding catheter and tubing misconnections. http://www.who.int/patientsafety/solutions/pateintsafety/PS-
Memorial Sloan Kett
Stammorial Sioan Kettering Solution7.pd. Published May 2007. Volume 1, solution 7. Accessed September 24, 2018.
Y

20
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Best Practice Recommendations

» Checking to make sure |V set junctions are secure
» Clamp catheter during IV bag and cap changes
* Prime IV lines

* Never use scissors near a venous access device

gﬂgﬁ;gﬁﬂﬂ?ﬂmﬂm Rauch B, ed. Journal of Clinical Medicine. 2016;5(11):93. doi:10.3390/cm5110093.

McCarthy CJ, Behravesh S, Naidu SG, Oklu R. Air Embolism: Practical Tips for Prevention and Treatment.

Examples of Types of Disconnections
« Patient or patient’s family member disconnects IV line
» Tubing spontaneous disconnections

 Cracks in central venous devices

Examples of Types of Misconnections
* Blood pressure tube to needleless IV port
» Oxygen tubing to needless IV port

» Compression device hose to needleless port of IV set

$ Memorial Sloan Kettering https://www.jointcommission.org/sentinel_event_alert_issue_36_tubing_misconnections—
T, ) Cancer Center a_persistent_and_potentially_deadly_occurrence/. Published April 3, 2006. Accessed September 24, 2018
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Root Causes?

» Movement of patient from one setting or service to another
* Lack of patient education

« Staff fatigue

e Human error

* Luer connectors (enable
functionally dissimilar tubes or
catheters to be connected)

— Devices for fluid delivery and
insufflation of gas

: . Avoiding catheter and tubing misconnections. http://www.who.int/patientsafety/solutions/pateintsafety/PS-
Memorial Sloan Ketterin
CancerCeﬁter g Solution7.pdf. Published May 2007. Volume 1, solution 7. Accessed September 24, 2018.
28,

Best Practice Recommendations

» Survey the types of adaptors that are being used within your
institution that would allow connection of an IV to non-IV tubing

 Ensure that your institution is using tubing and related equipment only
as they are intended to be used

—Conduct a risk assessment by conducting a failure mode and
effect analysis (FMEA) to prevent air embolisms caused by tubing
misconnections

* Emphasize the importance of tracing tubing or catheters from the
patient to the point of origin

Do NOT force connections

Ny . McCarthy CJ, Behravesh S, Naidu SG, Oklu R. Air Embolism: Practical Tips for Prevention and Treatment.
Memoria] Sloan Kettering Rauch B, ed. Journal of Clinical Medicine. 2016;5(11):93. doi:10.3390/jcm5110093.
&
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Air Embolism Case Reports-Success Story

« Patient admitted for stroke had a pulsatile anti-embolism stocking
(PAS) on left lower extremity and an IV heparin lock in the right ankle

« Patient was alert and oriented on admission but shortly after was
found unresponsive and cyanotic

* Found that PAS tubing was found connected to the IV heparin lock in
the patient’s right ankle

Center for Devices and Radiological Health. Medical Device Connectors - Examples of Medical Device
$ Memorial Sloan Kettering Misconnections. U S Food and Drug Administration Home Page.
T, ) Cancer Center https://www.fda.gov/medicaldevices/productsandmedicalprocedures/generalhospitaldevicesandsupplies/tubingandlue
rmisconnections/ucm313275.htm. Published December 13, 2017. Accessed September 24, 2018.

Summary

 Air embolism is a rare phenomenon that can be caused by a variety
of different medical procedures

* Many air embolism reports resulted from tubing misconnections
and/or disconnections and rarely occur as a result of air in the IV bags
or syringes

* Products that prevent misconnections are one example of a forcing
function that can be used to reduce the chances of an air embolism
occurring from misconnections

$ Memorial Sloan Kettering 6
../ Cancer Center 4
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Memorial Sloan Kettering

a0,/ Cancer Center

Questions?

October 25, 2018

Emily Messing, PharmD

PGY-2 Medication-Use Safety Resident
www. MSKCC.org
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m Update

Institute for Safe Medication Practices

Michael R. Cohen, RPh, MS, ScD (hon.), DPS (hon) FASHP

President, ISMP
MSOS
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Questions?

* A copy of today’s slides will be posted on
our website
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