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Pre-assessment question #1

A ____________ is any preventable event that may cause or 
lead to inappropriate use or patient harm.

A. Adverse drug event

B. Medication error

C. Adverse drug reaction
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Pre-assessment question #2

True or False: Utilizing an oral syringe that cannot be 
connected to an intravenous (IV) tubing port along with 
education on the difference between an oral syringe and 
safe usage is considered a safety strategy.

A. True

B. False
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Pre-assessment question #3

What are some methods of reporting errors? Select all the 
apply

A. Voluntary reporting

B. MedWatch

C. ISMP

D. VAERS

E. CDC
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Objectives 

Define

• Define common terms utilized in medication safety practices

Discuss

• Discuss basic error mitigation strategies utilized to reduce errors

Identify

• Identify organizations focused on medication safety and error 
reporting

Review

• Review methods to evaluate healthcare organizations in order to 
improve processes and prevent medication errors
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Why is medication safety important? 

82% of Americans take at least one medication and 29% 
take five or more

Adverse drug events result in 1.3 million emergency 
department visits and 350,000 hospitalization each year

$3.5 billion is spent on medical cost due to adverse drug 
events (ADE’s)

More than 40% of cost related to ambulatory ADE'smay be 
preventable
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Goal of medication therapy
“…is the achievement of defined therapeutic outcomes that improve a patient’s 
quality of life while minimizing patient risk…”

- American Journal of Health-System Pharmacy (ASHP)
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Medication error
“Any preventable event that may cause or lead to inappropriate medication use 
or patient harm while the medication is in the control of the health care 
professional, patient, or consumer…”

- National Coordinating Council (NCC) for Medication Error Reporting and 
Prevention (MERP)
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Adverse drug event

u “Any response to a drug which is noxious and unintended, and which occurs 
at doses normally used in man for prophylaxis, diagnosis ,or therapy of 
disease, or for the modification of physiological function.”

u World Health Organization (WHO)

u “Any response to a drug that is noxious and unintended, and that occurs at 
doses used in humans for prophylaxis, diagnosis, or therapy, excluding failure 
to accomplish the intended purpose.”

u Karch and Lasagna (1975)
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“

”
ADR or Side effect? 

ASHP further defines a side effect as an effect with a predictable frequency and an 
effect whose intensity and occurrence are related to the size of the dose.

Predictable “side effects” should also be reported as ADRs, such as:

• Insulin-induced hypoglycemia

• Chemotherapy-induced nausea

• Opioid-induced pruritus
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Categorizing Medication Errors: NCC MERP Index
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Medication use 
process

Procurement 

Prescribing 

Dispensing Administering

Monitoring 
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Medication use 
process

Procurement 

Prescribing 

Dispensing Administering

Monitoring 
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Have you ever thought 
about why errors occur?

15
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What is a System?
“…a perceived whole whose key elements hang together, continually 

affecting each other; as it moves toward a common purpose”

- American Pharmacist Association
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System Factors of Medication Use
Factor Safety Problems

Patient information Allergies, weight, height, renal function, and/or misidentified 

Drug information Alert fatigue, home medications

Communication Methods of communicating, illegible

Drug name, labels, and 
package

Confusing, look-alike-sound-alike, unlabeled, mislabeled, poor 
positioning 

Drug standardization, 
storage, distribution

No standardization, improper dilution, unsafe storage condition, 
drug shortages

Medication delivery 
devices

Pump programming error, incorrect default settings, 
unfamiliarity, line mix-ups

Patient education Reluctance to ask question, lack of resources after discharge 

Quality process and risk 
management 

Ineffective error prevention strategies, lack of double check, 
punitive work environment, individual focus rather than system 
focus 

18
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What is human factor?
“The scientific discipline concerned with the understanding of interactions 
among humans and other elements of a system and the profession that applies 
theory, principles, data, and methods to design in order to optimize human well-
being and overall system performance…”

-ASHP
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Knowledge deficit

Lack of understanding 

Unaware of the correct procedure or policy 

New information (i.e., new drug enters the market)

• Allergies
• Height 
• Appropriate labs
• Prior to admission medications

Necessary patient information unavailable
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Performance deficit 

• Error may not have been attributed to any specific cause 

• Reason for error cannot be explained 

• Person was adequately trained and educated 

• Slip, lapse, or forgets 

• Distractions

• Interruptions 

21
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Confirmation bias

• We see what we EXPECT to see and fail to 
see the disconfirming evidence

• This is a phenomenon that when selecting an 
item people see what they are looking for 
and once they think they found it, they 
accept it and stop looking any further

• Confirmation bias is often the reason 
behind Look-Alike-Sound-Alike errors

Example of 

dispensing

confirm
ation 

bias!

22

Confirmation bias: prescribing

Provider se
lects 

the firs
t one to 

treat a VTE…

23

Confirmation bias:
administration 

and dispensation Let's t
ake a 

closer lo
ok!

24
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Inattentional 
blindness

• The person who is performing 
the task fails to see what should 
have been plainly visible 
because their attention is not 
focused on it 

• When questioned – unable to 
provide explanation in lapse 

• Caused by sensory overload
o When bombarded with a large 

amount of input, the brain is 
unable to process information 
fully, and filters information 
out 
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Let's not forget about 
the other human 

factors…
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Other human 
factors we 

cannot forget 
about…

• Fatigue

• Distraction

• Interruptions

• Stress

• Multitasking

• Work arounds

29

Institute for Safe 
Medication Practices 
(ISMP) Work Around 

Example

30
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Human and 
System 
Factors 
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NCC MERP Recommendations: Enhance 
Accuracy of Medication Dispensing 

• All prescriptions should be reviewed by a pharmacist for accuracy and 
appropriateness before dispensing

• Pharmacists should have access to patient profile to conduct a thorough 
review of any order

• Dispensing area should be optimized to prevent errors (e.g., adequate 
lighting, air conditioning, noise level abatement, ergonomic 
fixtures), minimize distractions (e.g., telephone and personnel interruptions, 
clutter, unrelated tasks), and have appropriate number of staff

• Inventory is arranged in a way to prevent selecting the incorrect medication
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NCC MERP Recommendations: Enhance 
Accuracy of Medication Dispensing 

• Continuously monitor inventory and automated dispensing machines to ensure 
accuracy of product; attempt utilizing barcoding

• The pharmacy should have a standard process in place to ensure the safe and 
timely delivery and distribution of medications to patient care areas

• The pharmacy should have a standard operating procedure (SOP) that details 
the dispensing process for that pharmacy, including a system of checks to 
verify accuracy.

• Pharmacies have a fully-implemented, written SOP for a CQI program 
to collect and analyze data regarding actual and potential errors.

33
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Loretta 
MacPherson 

Jan. 26, 1949, to 
Nov. 03, 2014
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LM hospital visit timeline

LM presents to ER with active seizure after recent 
brain surgery to remove tumor

IV fosphenytoin ordered by prescriber to control 
seizures

IV room technician used rocuronium to prepare a 
bag and labeled it as fosphenytoin

LM suffered cardiac arrest and respiratory 
paralysis ultimately leading to brain damage and 
death 
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Perpetuation
• Fosphenytoin not a high-alert medication

• Bar-code verification for medication administration ineffective

36
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After an error – now what?

37

What to do when an error occurs 

• Appropriately take care of the patient!
• Monitor

• Treat

• Assess risk to other patients
• Remedial action: Interim actions intended to prevent the reoccurrence in 

near future while a robust action plan is being finalized

• Notify others
• MD, unit manager, leadership, risk management, other departments that 

are involved, patient and family

38

What to do when an error occurs 

• Report error in system
• Internal reporting system

• Vaccine Adverse Event Reporting System (VAERS)

• ISMP website

• Medwatch

• Conduct investigation and analysis
• Consider if appropriate for Root Cause Analysis (RCA)

• Support for staff involved
• May be distraught, feel guilty, unable to focus

• Referral to pastoral care or employee assistance program

• Consider employee as the second victim

39
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5 rights of Second Victim:  TRUST 
Algorithm
• Treatment that is just
• Presumption that their 

intentions were good

• Expect Integrity, fairness just 
treatment from organization 
leaders

• Respect
• Should not be blamed and 

shamed

• Understanding and compassion
• Staff also need to grieve and 

heal

• Supportive care
• Second victims entitled to 

psychological and support 
services

• Transparency and opportunity to 
contribute
• Participate in the learning 

gathered from the error to share 
important causal information

• Opportunity to heal by 
contributing to prevention of 
future events

40

Error prevention and reduction 
strategies 

41
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EXPECT 
ERRORS TO 
HAPPEN! 

43

Error reduction strategies

Constraints and Forcing functions
Automation and computerization

Standardization
Redundancies

Reminders and Checklists
Policies and Rules

Education/Information
“Be more careful”

STRONGEST

WEAKEST

44

Examples of constraint

Restricts certain actions so error cannot occur

Free-flow protection feature on IV pump

Limit choice of routes in computer order system
• Disable ordering insulin glargine IV - SC only

NO concentrated electrolytes as floor stock

45
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Example of forcing function

• “Hard-stop” requires person to 
correctly use 
process/equipment

• Examples:

• Alert in computer system 
that cannot be overridden

• Oral syringes- intravenous 
(IV) needle that does not 
fit on IV bags
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Examples of automation and 
computerization
Automation and computerization

• Limits reliance on memory
• Computerized Physician Order Entry

• Legibility
• Dose, interaction, and allergy checking and alerts

• Order sets
• Hard stops as a forcing functions

• Electronic medication administration record (eMAR)
• Bar code medication administration

• Smart pumps and drug error reduction software

47

Examples of standardization

• Standardization

• Limit choices in products or procedures

• Standard concentrations 

• Only one concentration for heparin or insulin infusion

• Dosing Protocols and algorithms

• Heparin

• Warfarin
• Basal bolus insulin

• Order sets

48
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Examples of redundancies

• No single failure can cause error

• Incorporates duplicate steps or adds staff to process to force additional 
checks in the system

• If first fails, second  is successful

• Independent verification for high-alert meds

• Not a simple “double-check”

• Each participant needs to review information independently from 
each other
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Examples of checklists and reminders

Make important information readily available 

Reduce reliance on memory

Staff can carry out unfamiliar processes safely

Ensure that complex processes are carried out safely and effectively

Compounding checklists
• Auxiliary labels, notes on eMAR, TALLman lettering
• Pre-packaged kits and automated reminders
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Examples of alerts and reminders

51
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Examples of rules, policies, education, 
and “be careful”

• Rules and policies

• Necessary and useful

• Guide staff to correct process

• Use relies on memory

• Foundation to support more effective strategies

• Education/Information

• Relies on memory

• Need to be combined with other strategies

• Low leverage strategy

• “Be more careful”
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Shifting of a mindset

• None of us can avoid being human and making mistakes
• EXPECT things to be WRONG
• Check, double check, triple check – the more checks the more likely 

to find problems
• Work together to prevent errors - one person can’t do it alone
• Everyone should feel comfortable in giving AND receiving corrections

• Improvement process cannot improve if problems are NOT known -
REPORT IT

53

Assessment question #1

A ____________ is any preventable event that may cause or 
lead to inappropriate use or patient harm.

A. Adverse drug event

B. Medication error

C. Adverse drug reaction

54
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Assessment question #1

A ____________ is any preventable event that may cause or 
lead to inappropriate use or patient harm.

A. Adverse drug event

B. Medication error

C. Adverse drug reaction
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Assessment question #2

True or False: Utilizing an oral syringe that cannot be 
connected to an intravenous (IV) tubing port along with 
education on the difference between an oral syringe and 
safe usage is considered a safety strategy.

A. True

B. False
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Assessment question #2

True or False: Utilizing an oral syringe that cannot be 
connected to an intravenous (IV) tubing port along with 
education on the difference between an oral syringe and 
safe usage is considered a safety strategy.

A. True

B. False
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Assessment question #3

What are some methods of reporting errors? Select all the 
apply

A. Voluntary reporting

B. MedWatch

C. ISMP

D. VAERS

E. CDC

58

Assessment question #3

What are some methods of reporting errors? Select all the 
apply

A. Voluntary reporting

B. MedWatch

C. ISMP

D. VAERS

E. CDC

59

References

1 . About USP. United States Pharmacopeia website. http://www.usp.org/about-usp. Accessed June 10, 2015.

2 . Molly Billstein-Leber, Pharm.D., BCPS, COL Jorge D. Carrillo, Pharm.D., M.S., M.P.H., BCPS, Angela T. Cassano, Pharm.D., BCPS, FASHP, Kym Moline, 
Pharm.D., M.S.A., Jennifer J. Robertson, Pharm.D., BCPS, ASHP Guidelines on Preventing Medication Errors in Hospitals, American Journal of Health-
System Pharmacy, Volume 75, Issue 19, 1 October 2018, Pages 1493–1517, https://doi.org/10.2146/ajhp170811

3 . The Council: Moving into the Second Decade. National Coordination Council for Medication Error Reporting and Prevention website.
http://www.nccmerp.org/sites/default/files/fifteen_year_report.pdf. Published June 2010. Accessed June 10, 2015.

4 . Oren E, Shaffer ER, Guglelmo, BJ. Impact of Emerging Technologies on Medication Errors and Adverse Drug Events. Am J Health-Syst Pharm 
2003;60(14):1447-1458.

5 . NCC MERP Index for Categorizing Medication Errors. National Coordination Council for Medication Error Reporting and Prevention website. 
http://www.nccmerp.org/sites/default/files/indexColor2001-06-12.pdf. Published July 16, 1996. Updated February 20, 2001. Accessed June 11, 2015.

6 . Committee on Identifying and Preventing Medication Errors, Aspden P, Wolcott J, Bootman JL, Cronenwett LR, eds. Preventing Medication Errors: 
Quality Chasm Series. Washington, DC: The National Academies Press; 2007.

7 . Bates DW, Leape LL, Cullen DJ, et al. Effect of computerized physician order entry and a team intervention on prevention of serious medication errors. 
JAMA1998;280:1311-1316.

8 . Radley DC, Wasserman MR, Olsho LEW, et al. Reduction in medication errors in hospitals due to adoption of computerized provider order entry systems. J Am Med Inform Assoc 2013;20:470–476.

9 . Spencer DC, Leininger A, Daniels R, et al. Effect of a computerized prescriber-order-entry system on reported medication errors. Am J Health-Syst 
Pharm2005; 62:416-419.

1 0 . Poon EG, Keohane CA, Yoon CS, et al. Effect of Bar-Code Technology on the Safety of Medication Administration. N Engl J Med 2010;362:1698-1707.

60

http://www.usp.org/about-usp
https://doi.org/10.2146/ajhp170811
http://www.nccmerp.org/sites/default/files/fifteen_year_report.pdf
http://www.nccmerp.org/sites/default/files/indexColor2001-06-12.pdf


1/19/23

21

References 

1 0 . Medication Errors Occurring with the Use of Bar-Code Administration Technology. Pennsylvania Patient Safety Advisory website. 
http://patientsafetyauthority.org/ADVISORIES/AdvisoryLibrary/2008/Dec5(4)/Pages/122.aspx. Published December 2008. Accessed July 14, 2015.

1 1 . Sentinel Event Alert 54: Safe use of health information technology. The Joint Commission website. http://www.jointcommission.org/sea_issue_54/. Published March 31, 
2015. Accessed July 15, 2015.

1 2 . MEDMARX. Custom Search. https://medmarx.com/. Accessed July 15, 2015.

1 3 . Sentinel Event Policy and Procedures (CAMH Update 2, January 2015). The Joint Commission website. 
http://www.jointcommission.org/assets/1/6/CAMH_24_SE_all_CURRENT.pdf. Published November 19, 2014. Updated January 2015. Accessed July 15, 2015.

1 4 . Sentinel Event Data Summary. The Joint Commission website. http://www.jointcommission.org/assets/1/18/2004_to_2014_4Q_SE_Stats_-_Summary.pdf. Published January 
14, 2015. Updated April 16, 2015. Accessed July 15, 2015.

1 5 . Sentinel Event Data – Event Type by Year. The Joint Commission website. http://www.jointcommission.org/assets/1/18/Event_Type_by_Year_1995-2014.pdf. Updated April 
16, 2015. Accessed July 15, 2015.

1 6 . Sentinel Event Data – Root Causes by Event Type. The Joint Commission website. http://www.jointcommission.org/assets/1/18/Root_Causes_by_Event_Type_2004-2014.pdf. Updated April 24, 2015. Accessed July 15, 2015.

1 7 . Emily’s Story. Emily Jerry Foundation website. http://emilyjerryfoundation.org/emilys-story/. Accessed July 16, 2015.

1 8 . Cohen MR. An injustice has been done: Jail time given to pharmacist who made an error. The Institute for Safe Medication Practices website. http://www.ismp.org/pressroom/injustice-jailtime-for-pharmacist.asp. Published August 21, 2009. Accessed July 16, 2015.

1 9 . Moran L. Oregon brain surgery patient dies after being given wrong drug. NY Daily News website. http://www.nydailynews.com/news/national/brain-surgery-patient-dies-
wrong-drug-article-1.2038982. Published December 9, 2014. Accessed July 16, 2015.

2 0 . Tragic Error With Neuromuscular Blocker Should Prompt Risk Assessment By All Hospitals. The Institute for Safe Medication Practices 
website.http://www.ismp.org/newsletters/acutecare/showarticle.aspx?id=97. Published December 18, 2014. Accessed July 16, 2015.

2 1 . Cohen MR. Causes of Medication Errors. In: Cohen MR eds. Medication Errors. 2nd ed. Washington DC: The American Pharmacists Association; 2007.

2 2 . Cohen M, ed. Medication Errors . Washington, DC.: American Pharmacists Association; 2007.
2 3 . Denham, C. TRUST: the 5 rights of the second victim J Patient Saf 2007:3(2):107-119.

61

References

20. Institute for Healthcare Improvement (IHI) Failure Modes and Effects Analysis (FMEA). 2004.

21. Institute for Safe Medication Practices. ISMP Medication Safety Alert! April 22, 2010;15.

22. Institute for Safe Medication Practices. ISMP Medication Safety Alert! July 14, 2011; 16.

23. Institute for Safe Medication Practices. ISMP Medication Safety Alert! March 27, 2008;13.

24. Institute for Safe Medication Practices. ISMP Medication Safety Alert! February 26, 2009;14.

25. ISMP Root Cause Analysis Workbook for Community/Ambulatory Pharmacy. https://www.ismp.org/tools/rca/

26. Larson, CM, Saine, D Medication Safety Officer’s Handbook. Bethesda, MD: American Society of Health-System Pharmacists; 2013.

27. Surprising Studies of Visual Awareness, Vol. 1 Viscog Productions, Inc . www.viscog.com.

62

Image references

u Best Practice Advisory Build . (n.d.). Opioid Prescribing Support Implementation Guide. Retrieved January 16, 2023, from 
http://build.fhir.org/ig/cqframework/opioid-cds-r4/service-documentation.html.

u Fawcett nurses to protest chronic short staffing and to demand safe patient care. (2021). National Nurses Organizing Committee. Retrieved January 16, 2023, from https://www.nationalnursesunited.org/press/fawcett-nurses-protest-chronic-short-staffing-and-demand-safe-
patient-care.

u Forbes. (2022). New Survey Shows That Up To 47% Of U.S. Healthcare Workers Plan To Leave Their Positions By 2025. Retrieved January 16, 2023, from https://www.forbes.com/sites/jackkelly/2022/04/19/new-survey-shows-that-up-to-47-of-us-healthcare-workers-plan-to-leave-
their-positions-by-2025/?sh=54aaa28c395b.

u Invisible Gorilla Experiment . (n.d.). Practical Psychology. Retrieved January 16, 2023, from https://practicalpie.com/invisible-gorilla/.
u Loretta Macpherson. (n.d.). Oregon Live . Retrieved January 16, 2023, from 

https://obits.oregonlive.com/us/obituaries/oregon/name/loretta-macpherson-obituary?id=22566986.
u Medley Infusion Pump Combo # 1 Refurbished. (n.d.). MDMaxx. Retrieved January 16, 2023, from https://mdmaxx.com/products/alaris-

4401-medley-infusion-pump-combo-1-
refurbished?currency=USD&variant=40050925469887&utm_medium=cpc&utm_source=google&utm_campaign=Google%20Shopping&gclid=Cj0K
CQiAiJSeBhCCARIsAHnAzT-uzpONAkyBfz0uLT0H1SmG4HwUnvq9koyr1S7HNM-ef08r9-a0Og0aAhA8EALw_wcB.

u RNs at Mission Hospital in Asheville, N.C. to protest chronic short staffing and workplace violence. (2022). Mission Hospital nurses to hold a 
rally for patient safety and to protest unsafe staffing. Retrieved January 16, 2023, from 
https://www.nationalnursesunited.org/press/mission-hospital-nurses-to-hold-rally-for-patient-safety.

u TDSClinical. (n.d.). Pharmacist at computer . https://www.tdsclinical.com/pharmacy-solutions. Retrieved January 16, 2023, from 
https://www.tdsclinical.com/pharmacy-solutions.

u Yahoo News. (2022). The spiraling problem of doctor shortages and burnout. Retrieved January 16, 2023, from 
https://news.yahoo.com/the-spiraling-problem-of-doctor-shortages-and-burnout-195536137.html.

63

http://patientsafetyauthority.org/ADVISORIES/AdvisoryLibrary/2008/Dec5(4)/Pages/122.aspx
http://www.jointcommission.org/sea_issue_54/
https://medmarx.com/
http://www.jointcommission.org/assets/1/6/CAMH_24_SE_all_CURRENT.pdf
http://www.jointcommission.org/assets/1/18/2004_to_2014_4Q_SE_Stats_-_Summary.pdf
http://www.jointcommission.org/assets/1/18/Event_Type_by_Year_1995-2014.pdf
http://www.jointcommission.org/assets/1/18/Root_Causes_by_Event_Type_2004-2014.pdf
http://www.jointcommission.org/assets/1/18/Root_Causes_by_Event_Type_2004-2014.pdf
http://emilyjerryfoundation.org/emilys-story/
http://www.ismp.org/pressroom/injustice-jailtime-for-pharmacist.asp
http://www.nydailynews.com/news/national/brain-surgery-patient-dies-wrong-drug-article-1.2038982
http://www.nydailynews.com/news/national/brain-surgery-patient-dies-wrong-drug-article-1.2038982
http://www.ismp.org/newsletters/acutecare/showarticle.aspx?id=97
http://build.fhir.org/ig/cqframework/opioid-cds-r4/service-documentation.html
https://www.nationalnursesunited.org/press/fawcett-nurses-protest-chronic-short-staffing-and-demand-safe-patient-care
https://www.nationalnursesunited.org/press/fawcett-nurses-protest-chronic-short-staffing-and-demand-safe-patient-care
https://www.forbes.com/sites/jackkelly/2022/04/19/new-survey-shows-that-up-to-47-of-us-healthcare-workers-plan-to-leave-their-positions-by-2025/?sh=54aaa28c395b
https://www.forbes.com/sites/jackkelly/2022/04/19/new-survey-shows-that-up-to-47-of-us-healthcare-workers-plan-to-leave-their-positions-by-2025/?sh=54aaa28c395b
https://practicalpie.com/invisible-gorilla/
https://obits.oregonlive.com/us/obituaries/oregon/name/loretta-macpherson-obituary?id=22566986
https://mdmaxx.com/products/alaris-4401-medley-infusion-pump-combo-1-refurbished?currency=USD&variant=40050925469887&utm_medium=cpc&utm_source=google&utm_campaign=Google%20Shopping&gclid=Cj0KCQiAiJSeBhCCARIsAHnAzT-uzpONAkyBfz0uLT0H1SmG4HwUnvq9koyr1S7HNM-ef08r9-a0Og0aAhA8EALw_wcB
https://mdmaxx.com/products/alaris-4401-medley-infusion-pump-combo-1-refurbished?currency=USD&variant=40050925469887&utm_medium=cpc&utm_source=google&utm_campaign=Google%20Shopping&gclid=Cj0KCQiAiJSeBhCCARIsAHnAzT-uzpONAkyBfz0uLT0H1SmG4HwUnvq9koyr1S7HNM-ef08r9-a0Og0aAhA8EALw_wcB
https://mdmaxx.com/products/alaris-4401-medley-infusion-pump-combo-1-refurbished?currency=USD&variant=40050925469887&utm_medium=cpc&utm_source=google&utm_campaign=Google%20Shopping&gclid=Cj0KCQiAiJSeBhCCARIsAHnAzT-uzpONAkyBfz0uLT0H1SmG4HwUnvq9koyr1S7HNM-ef08r9-a0Og0aAhA8EALw_wcB
https://mdmaxx.com/products/alaris-4401-medley-infusion-pump-combo-1-refurbished?currency=USD&variant=40050925469887&utm_medium=cpc&utm_source=google&utm_campaign=Google%20Shopping&gclid=Cj0KCQiAiJSeBhCCARIsAHnAzT-uzpONAkyBfz0uLT0H1SmG4HwUnvq9koyr1S7HNM-ef08r9-a0Og0aAhA8EALw_wcB
https://www.nationalnursesunited.org/press/mission-hospital-nurses-to-hold-rally-for-patient-safety
https://www.tdsclinical.com/pharmacy-solutions
https://www.tdsclinical.com/pharmacy-solutions
https://news.yahoo.com/the-spiraling-problem-of-doctor-shortages-and-burnout-195536137.html


1/19/23

22

Continuous Quality 
Improvement

Marta Carus, Pharm.D.
University of Miami 

Miami, FL

64

Objectives

Describe different 
tools and techniques 
for continuous 
quality 
improvement

01
Explain the PDCA 
cycle and its use 

02
Discuss the Six 
Sigma methodology 
versus other tools 
for continuous 
quality 
improvement

03
Explain how to 
implement the lean 
system

04

65

What are some examples of tools 
used in quality improvement?
a. Brainstorming

b. Multiple Voting

c. Root cause analysis

d. Error/failure modes effects analysis

e. A, B, and C

f. All the above

66
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In the PDCA cycle, the “Check” 
means?

a. Change and implement a plan

b. Study the effect of the test change

c. Map out what will happen

d. Documentation of problems

e. Measure data collected

67

What is the focus of the lean 
system?

a. Improve processes and reduce variation

b. Define, measure, analyze and design models

c. Eliminates all waste and non-valued added activities in a process

d. Compares and targets key causes in how to measure errors

68

Medication Errors Versus Continuous 
Quality Improvement

u Medical errors can occur at any time while a patient is receiving care

u It is important that health care providers communicate and provide education to their 
staff on reducing the number of medical errors, the facility has encountered

u Medical errors can lead to the organization being sued by the patient or the patient 
family member

u Law suites can be devastating for any organization and can reduce the amount of 
funds that have been allotted to providing quality care

u Therefore, it is important that medical errors are reduced and even eliminated
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64B16-27.300 Standards of Practice -
Continuous Quality Improvement Program

“Continuous Quality Improvement Program” means a 
system of standards and procedures to identify and 
evaluate quality-related events and improve patient 
care

“Quality-Related Event” means the inappropriate 
dispensing or administration of a prescribed 
medication

70

64B16-27.300 Standards of Practice -
Continuous Quality Improvement Program

A variation from the prescriber’s prescription order, including, but not limited to:
•Incorrect drug
•Incorrect drug strength
•Incorrect dosage form
•Incorrect patient
•Inadequate or incorrect packaging, labeling, or directions

A failure to identify and manage:
•Over-utilization or under-utilization
•Therapeutic duplication
•Drug-disease contraindications
•Drug-drug interactions
•Incorrect drug dosage or duration of drug treatment
•Drug-allergy interactions
•Clinical abuse/misuse
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64B16-27.300 Standards of Practice -
Continuous Quality Improvement Program

Each pharmacy shall establish a Continuous Quality Improvement Program which 
shall be described in the pharmacy’s policy and procedure manual and, at a 
minimum contain:

•Provisions for a Continuous Quality Improvement Committee that may be comprised of staff 
members of the pharmacy, including pharmacists, registered pharmacy interns, registered pharmacy 
technicians, clerical staff, and other personnel deemed necessary by the prescription department 
manager or the consultant pharmacist of record

•Provisions for the prescription department manager or the consultant pharmacist of record to ensure 
that the committee conducts a review of Quality Related Events at least every three months

•A planned process to record, measure, assess, and improve the quality of patient care

The procedure for reviewing Quality Related Events

•As a component of its Continuous Quality Improvement Program, each pharmacy shall assure that, 
following a Quality-Related Event, all reasonably necessary steps have been taken to remedy any 
problem for the patient

•At a minimum, the review shall consider the effects on quality of the pharmacy system due to 
staffing levels, workflow, and technological support
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64B16-27.300 Standards of Practice -
Continuous Quality Improvement Program

Each Quality-Related Event that occurs as the result of activities in a pharmacy, shall 
be documented in a written record or computer database 

The Quality-Related Event shall be initially documented by the pharmacist to whom it 
is described, and it shall be recorded on the same day of its having been described to 
the pharmacist

Documentation of a Quality-Related Event shall include a description of the event 

Pharmacists shall maintain such records at least until the event has been considered 
by the committee
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64B16-27.300 Standards of Practice -
Continuous Quality Improvement Program

Records maintained as a component of a pharmacy Continuous Quality Improvement Program are 
confidential under the Health Insurance Portability and Accountability Act and are exempt from 
discovery pursuant 

In order to determine compliance, the Department may review the policy and procedures and a 
Summarization of Quality-Related Events

The summarization document shall analyze remedial measures undertaken following a Quality-Related 
Event

No patient name or employee name shall be included in this summarization

The summarization shall be maintained for four years
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Tools for Continuous 
Quality Improvement

• Display information
• Analyzing data
• Facilitate decision-making
• Describes a process
• Identifies problem areas
• Assess the effect of change
• Identifies the population affected and their needs
• Illustrates output variation

Tools used for CQI
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Tools for Continuous Quality 
Improvement

• Consensus decision-making 
tools (e.g., multiple 
voting, rank ordering, and 
structured discussion)

• Ground rules
• Idea-generating tools 

(e.g., brainstorming and 
nominal group technique)

• Opportunity statements

Group process tools
• Affinity diagrams
• Cause-and-effect diagrams
• Decision matrixes
• Root cause analysis
• Error or failure modes
• Effects analysis
• Flowcharts
• Force field analysis
• Histograms
• Pareto diagrams
• Relations diagrams
• Run charts
• Scatter plots
• Control charts

Analysis tools

76

Group Process Tools
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Analysis Tools

One of the simplest of the quality 
tools for continuous quality 
improvement is that of the Tally 
chart, a tool that many will be 
familiar with from early years at 
school

Used to record data in a quick and 
easy method, the tally chart is 
often overlooked due to its 
simplicity
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A simple method to graphically 
represent collected data and 
allow a simple visual analysis of 
that data

The Histogram will quickly and 
clearly tell you how good your 
process is at meeting the required 
tolerances as well as pointing out 
any unusual situations

79

Pareto Charts are very similar to Histograms or 
Bar charts

Pareto analysis reflects the 80:20 rule

The 80:20 rule was originally proposed through 
the research of Vilfredo Pareto regarding 80% of a 
country's wealth belonging to just 20% of its 
population

This ratio is as applicable in business as it is in 
economics and this type of analysis allows to 
focus our resources on the critical few to gain the 
maximum benefit
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Brainstorming is a simple group technique 
to stimulate creative thinking, either to 
discover potential causes of a problem or 
potential solutions

It is done in planned and managed 
meetings to a set of formal rules or 
through a virtual brainstorming approach

The data can be organized and analyzed 
in a variety of different ways, such as in a 
fishbone diagram as a mind map
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The fishbone diagram or Ishikawa diagram is a 
way to represent cause and effect

The effect forming the head of the fishbone and 
the potential causes forming the skeleton behind

It is a structured way to represent the results of 
brainstorming in specific categories that 
contribute to problems, Man, Method, Machine, 
Materials, Metrics, and Mother Nature being the 
usual areas that the ideas are broken down
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SPC charts or Statistical Process Control charts are a 
useful method to monitor a process on an ongoing 
basis to look for any changes to the process that 
cause it to go “out of control”

The output from the process or specific parameters 
of the process itself are monitored and charted on 
the SPC chart, there are then a set of rules by which 
the charts can be interpreted

If the process is running in a normal fashion, then 
the plots on the chart will fall randomly within the 
limits defined on the chart; otherwise, they act in a 
nonrandom manner and the operator is warned of a 
problem in the process, often before rejects are 
produced
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Process Mapping is a simple method to 
highlight wasteful steps in your 
processes, by mapping out the actual 
processes, not those recorded in your 
procedures and manuals, you can work 
to eliminate the waste in your process

This is done as it would be done for 
value stream mapping or can be done at 
the level of specific processes
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Tools

• Data-collection planning
• Feedback and intervention
• Key quality characteristics and key process variables
• Meeting skills
• Planning tools
• Project communication
• Sampling and stratification
• Understanding customers
• Variation and statistical thinking

Skill sets and techniques
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Tools and Techniques

Benchmarking is used to compare their 
performance with other healthcare systems

Reveal why another institution’s performance 
is better than yours

Uncovers opportunities for change through in-
depth evaluation of other practice sites
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Tools and Techniques

• Committee reviews
• Medical records
• Statistics
• Patient complaints or comments
• Reports from third party payers and regulatory agencies
• Incident reports
• Root cause analysis reports
• Accident reports
• Patient-care conferences
• Performance improvement reports
• Patient-care evaluation studies
• Parent-satisfaction survey results
• External comparative benchmark data

Data sources used for evaluating potential areas of 
quality improvement
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Risk Management

Clinical and administrative 
activities undertaken to identify, 
evaluate, and reduce the risk of 
injury to patients, staff, and 
visitors and the risk of loss to the 
organization itself 
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Risk Management – Quality Assurance

• Identify or define the problem
• Establish the method to evaluate the problem
• Set a timeline for data collection
• Collect the data
• Analyze the results
• Discuss the findings and make conclusions
• Suggest alternatives to rectify the problem
• Try a solution – evaluate
• Develop a system to monitor the success
• Implement a system to reevaluate the plan with set time criteria

A dynamic, systematic process that assures the 
delivery of high-quality care to clients
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Risk Management - CQI

Elements of successful CQI projects
• Team effort in design
• Employee involvement at all levels
• Quality is part of job description
• Safety in participation
• Continuous effort
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Risk Management Ideals

People would report error

System would assess the errors

Take corrective action

Monitor for additional sources of error without fear of 
punishment
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Risk Management – Safety Culture

Positive safety culture is characterized by:

• Communication founded on mutual trust
• Shared perceptions of the importance of safety
• Confidence in the efficacy of preventive measures
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Ten Dimensions of Patient Safety Culture 

Supervisor/manager expectations and actions promoting patient safety

Organizational learning – Continuous improvement

Teamwork within units

Communication openness

Feedback and communication about error

Nonpunitive response to error (no shame or blame)

Staffing

Hospital management support for patient safety

Teamwork across hospital units

Hospital handoffs and transitions
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Plan-Do-Check-Act (PDCA) Cycle

Must identify ideas for change by 
asking:
• What are we trying to accomplish?
• How will we know that a change is an 

improvement?
• What changes can we make that will 

result in improvement?

94

What are we trying to accomplish?

An aim, or project goal, must be developed

Aim needs 

•To describe the process to be improved
•To be strategically aligned and critical to the process
•To set a numerical target for improvement that extends beyond current 

performance

Necessary resources need to be determined at this point in 
the process

95

How will we know that a change is an 
improvement?

To determine if a change has led to an 
improvement, a baseline must be measured

A well-written AIM will define the baseline 
measure. 
•Data for the baseline measurement are selected
•Data on balancing measures are also collected
•Next, the baseline data are compared with the target 

and key causes, and sources of variation are determined
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What changes can we make that will 
result in improvement?

Leads to thinking broad, brainstorming general ideas 
and thoughts about change and how to implement

Change strategies, which are specific strategies or 
tests of change, are developed

These changes are tested using the PDCA cycle 
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PDCA Cycle - Plan 

• Who will make the test?
• What exactly will they do?
• When will they do it?
• Where will they do it?
• How long will they do it?

Questions are asked and 
predictions are made
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PDCA Cycle  

• Change is made following the plan
• Data measuring the single change are 

collected
• If there are any, balancing measure(s) are 

determined
• Any unexpected problems and observations 

are documented 

Do
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PDCA Cycle 

• Study the effect of the test change on 
the single measure 

• If it is needed, study the effects if test 
change on balancing measures 

• Compare the data with the predictions
• Summarize what was learned

Check 
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PDCA Cycle 

• Select which change(s) to implement
• Develop an implementation and/or 

replication plan
• Determine additional improvements
• Decide which actions will likely take 

priority to implementing beneficial change

Act
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Rapid Cycle Improvement

PDCA cycle has been incorporated into what is 
called Rapid Cycle Improvement

RCI is a practical and real-time approach that 
involves 
• Testing interventions on a small scale (example: one physician)
• Permitting experimentation
• Discarding unsuccessful tests

Numerous small cycles of change can successfully 
accumulate into large effects
• For example, a medical practice could improve quality by 

working on a series of cumulative and linked PDCA cycles in 
different aspects of care at the same time (example: medication 
use, diagnostic testing, and patient scheduling)

RCI also limits measurement to what is sufficient to 
track progress
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Six Sigma Methodology

Six Sigma is a data-driven philosophy of quality improvement for the 
main purpose of eliminating defects

When used to evaluate performance, the process should not produce 
more than 3.4 defects per million opportunities

The main objective is to improve processes and reduce variation 
through improvement projects

To achieve this, two methods are employed:

• Six Sigma DMAIC
• Six Sigma DMADV

103

Six Sigma DMAIC

A process 
designed for 
existing 
processes that 
are falling 
below 
expectations or 
specifications 
and are looking 
for incremental 
improvement

104

Sigma Six DMADV

Used to 
develop 

new 
processes
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Infrastructure of Organization of Six 
Sigma Methodology

Six Sigma seeks to improve the quality of process outputs by 
identifying and removing the causes of defects (errors) and 
minimizing variability in processes

It uses a set of quality management methods and creates a 
special infrastructure of people within the organization who are 
experts in these methods 

• Champions
• Black Belts
• Green Belts
• Yellow Belts
• White Belts
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Six Sigma Infrastructure
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Six Sigma Infrastructure

109

Lean System

Fact-based, data-driven philosophy of improvement that 
values defect prevention over defect detection

Drives customer satisfaction and bottom-line results by reducing:

•Variation
•Waste
•Cycle time

Promotes the use of work standardization and flow, thereby 
creating a competitive advantage

Applies anywhere variation and waste exist

Every employee should be involved

110

Lean System 

Lean The Lean Methodology was developed by the Japanese car manufacturer 
Toyota

The idea behind it was to streamline the process by looking for ways to reduce 
waste

Their theory was that by reducing waste, their process would become more 
efficient which would, in turn, create a better product

Reduced waste would lead to increased efficiency

Increased efficiency would lead to better processes and better products and would 
lead to increased value for the customer and employees

Any size company can use this strategy because it focuses on continuous 
improvement through reducing waste
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Lean System

112

Benefits of Lean System

Increases Profit

Decreases Costs

Improves Efficiency & Effectiveness

Helps Develop People/Employees

113

Lean System

Tool used by businesses to streamline manufacturing and production processes

The main emphasis of Lean is on cutting out unnecessary and wasteful steps in the creation of a 
product or the delivery of a service so that only steps that directly add value are taken

One core principle of Lean is the need to provide what the internal or external customer wants
to provide "value" to the customer, with minimal wasted time, effort, and cost

Another is that any part of a process that does not add value is simply removed from the 
equation, leaving a highly streamlined and profitable process that will flow smoothly and 
efficiently, creating additional capacity and hence enhanced performance

In health care, Lean "thinking" involves a clear understanding of the process under review, 
including every step involved, eliminating unnecessary steps, and basing the redesigned process 
on the "pull" needs of the patient
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Lean System – Value Stream Mapping

Lean uses a technique called Value Stream Mapping (VSM)

In VSM, a QI team creates a visual map of each step in the flow of the current 
process

To do that, the team will have to discuss and agree on the current process's 
sequential steps from beginning to end

VSM is extremely useful for mapping the steps that a patient will take when 
visiting a clinician's office

Another example would be mapping the flow of a medication prescription, fill, and 
dispense

Using this technique, QI teams can find steps in the process that result in waste, 
poor flow, low value, and/or errors
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Lean Six Sigma Principles

1. Work for the customer
•The primary goal of any change you want to implement should 
be to deliver maximum benefit to the customer

•Establish a clear standard of quality early on that’s defined by what the customer or market demands

2. Find your problem and focus on it
•Gather data that shows you where your specific problemarea lies 
and concentrate on refining only that area of your business

3. Remove variation and bottlenecks
•Once you’ve identified the problem, it’s time to look for ways to decrease opportunities for defects

4. Communicate clearly and train team members
•All team members should know the goals of the project and should be informed of its progress

5. Be flexible and responsive
•Change and Lean Six Sigma go hand-in-hand
•Aprocess or function that is identified as faulty or inefficient, must be refined or removed

116
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Combining the Two

Six Sigma applies to processes, systems, 
and output quality which reduces variability and improves performance

Human Sigma looks at the quality of the employee 
customer encounter, weaving 
together a consistent method for assessing it and 
a disciplined process for managing and improving it

119

Human Sigma

Combines a proven method for assessing the health of the employee-customer 
encounter with a disciplined process for improving it

Takes human nature into account and then uses that 
knowledge to manage and motivate 
employees, and accelerate their development, as well as to 
engage customers’ emotions

The central premise of Human Sigma is that emotionally satisfied customers 
contribute far more to the bottom line than rationally satisfied customers

The key is to strengthen the employee-customer interaction
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Applying Six Sigma + Human Sigma to 
Real Life Practice

Six Sigma approach is to create high-quality, identical outputs from standardized inputs

Many hospitals and health care systems use the Six Sigma approach to improve the qua
lity of patient care

Unlike a production line, consumers of services desire and need different outputs, and 
those desires and needs are framed by the circumstances of that specific encounter

For example, no two patient encounters 
are identical, even if they are getting the same medication for the same condition
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Applying Six Sigma + Human Sigma 
to Real Life Practice

For example, no two patient encounters 
are identical, even if they are getting the same 
medication for the same condition

Recent evidence suggests that this type of quality 
improvement process breaks down in a customer service 
enterprise

Implementing human and lean sigma methods will ultimately 
improve patient care outcomes in all aspects
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5S Organization

• Sort
• Simplify 
• Standardize
• Sweep/shine
• Initiate self-controls that will 

sustain the order of 
standardization

During 5S workplace organization, 
team members systematically 
review each environment to:
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Team Strategies and Tools to Enhance 
Performance and Patient Safety

For many health care organizations, one of the biggest challenges to improvement is 
getting a team of highly trained and busy professionals to work together effectively

TeamSTEPPS is an evidence-based training program designed to improve quality and safety 
by enhancing communication and teamwork skills among health care professionals

It teaches techniques to improve:

• Team  structure

• Com m unication
• Leadership

• Understanding of what is happening ("situation m onitoring")

• Mutual support am ong team  m em bers 

Together, these factors have a strong influence on quality improvement and quality of 
care

125

Practice Facilitators

Another common challenge for physician practices is not having the expertise, time, or 
capacity to focus on designing and implementing a quality improvement program

To help overcome that problem, organizations can seek help from practice facilitators 
(PFs), sometimes referred to as quality improvement coaches or practice enhancement 
assistants

PFs are contracted to help medical practices evaluate and build organizational capacity 
for continuous quality improvement

The functions of a PF include:

• Analyzing and evaluating perform ance, custom er/patient feedback, or patient experience surveys

• Recom m ending changes and supporting internal team s w ith im plem entation

• Training clin icians and staff in quality im provem ent m ethods
• Team  build ing

• Dissem inating best practices and innovative ideas
• Providing specific m aterials and resources (flow  charts, com puter training, etc.)
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CQI Project Conducted in ED

• Multiple patients being treated concurrently
• Frequent reliance on verbal orders
• Wide range of high-risk medications
• Variety of administration routes
• Time pressures
• ED dispensing, interruption, and distractions

Many factors contribute ED to making the ED a hotbed of 
medication errors

• Drug administration, for example, administration of thrombolytic agents 
and conscious sedation drugs

• Lower triaged level patients
• Time of day (more errors during weekend and night shifts
• LASA drugs

ED is also expected to manage complex error-prone 
procedures:
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Problem and Solution

• Prescription
• Transcription
• Dispensing
• Administration
• Monitoring

There are five stages of drug ordering and delivery 
in the ED

Each of these stages represents a vulnerable link in 
a chain along which any variety of errors can occur
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Prescription

• Lack of knowledge about the drug prescribed
• Lack of knowledge regarding the patient for whom the 

drug is prescribed

Problem:

• Achieve standardization of complex medication process
• Creating a standardization of intravenous infusion 

dilution regimen of high-risk medications
• Standardized formulary

Solution:
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Transcription

• Communication breakdowns between prescribing 
clinicians and dispensing staff

• Commonly caused by a verbal medication order being 
misheard

Problem:

• Implement a protocol on verbal ordering of drugs and 
takes steps to include "readback" verification, 
documentation and retrospective signing

Solution

130

Dispensation

• Last chance to correct a medication error for patients who are being 
discharged from the ED making use of critical redundancies

• Pediatric patients pose a unique set of challenges to emergency physicians 
and nurses:
• Most medications prescribed and administered to pediatric patients are 

weight-based doses
• Some medications are contraindicated in children younger or older than a 

certain age
• High-risk population groups also include the elderly, trauma patients and 

patients with diminished renal function

Problem

• Dispensing nurses MUST confirm the patient’s allergy status, verify weight 
and perform independent double-checking on dispensing high-risk 
medications and medications to error-prone populations

• Standardizing hospital medication forumulary

Solution
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Administration

• Administration errors happen when either the wrong 
drug is administered, or the right drug is administered 
in the wrong dose or via the wrong route

Problem:

• Safety checklists may help to eliminate this type of 
error and staffs should check prescription, drug and 
patient, and the 5 rights (time, drug, dose, route and 
patient) principle

Solution:
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What are some examples of tools 
used in quality improvement?

a. Brainstorming

b. Multiple Voting

c. Root cause analysis

d. Error/failure modes effects analysis

e. A, B, and C

f. All the above
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What are some examples of tools 
used in quality improvement?

a. Brainstorming

b. Multiple Voting

c. Root cause analysis

d. Error/failure modes effects analysis

e. A, B, and C

f. All the above
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In the PDCA cycle, the “Check” 
means?

a. Change and implement a plan

b. Study the effect of the test change

c. Map out what will happen

d. Documentation of problems

e. Measure data collected
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In the PDCA cycle, the “Check” 
means?

a. Change and implement a plan

b. Study the effect of the test change

c. Map out what will happen

d. Documentation of problems

e. Measure data collected
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What is the focus of the lean 
system?

a. Improve processes and reduce variation

b. Define, measure, analyze and design models

c. Eliminates all waste and non-valued added activities in a process

d. Compares and targets key causes in how to measure errors
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What is the focus of the lean 
system?

a. Improve processes and reduce variation

b. Define, measure, analyze and design models

c. Eliminates all waste and non-valued added activities in a process

d. Compares and targets key causes in how to measure errors
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Avoid the Shame… 
Opioid 

Stewardship is 
the Game

Nicole Rigone, PharmD
PGY-2 Psychiatric Pharmacy

Bruce W. Carter VA Medical Center
Miami, FL
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presentation
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Objectives

u Review the role of an opioid stewardship pharmacist

u Discuss principles of antimicrobial stewardship that can help build an opioid 
stewardship program

u Discuss key components of opioid stewardship implementation 
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Centers for Medicare and Medicaid 
Services Standards

u Implement more effective patient-centered strategies 

u Person-centered and population-based strategies to decrease the risk of use 
disorders, overdose, diversion, and inappropriate prescribing

u Expand naloxone usage

u Includes providing counseling of patient and family

u Increase the use of evidence-based practices for acute and chronic pain 
management

4

Opioid Stewardship Challenges

u Lack of knowledge about pain management pharmacotherapy

u Multiple disciplines with different levels of training 

u Lack of understanding about appropriate use and limitations

u Shortage of pain management experts 

u Limited funding and resources

u Policies that promote intensity scores as the most important part of a 
patient’s pain assessment 

5

Opioid Stewardship and the Role of the 
Pharmacist

u Still in the early development stage of pharmacy practice

u Need for a cohesive vision of opioid stewardship and the role of the 
pharmacist

u Defined by the actions taken to improve patient safety and quality care

6



1/19/23

3

Opioid Stewardship and the Role of the 
Pharmacist

u In a global survey including 50 respondents from 18 countries,

u 33/50 respondents agreed opioids are overused nationally

u 22/49 agreed they are overused at their workplace

u 32/50 agreed the opioid crisis is a problem nationally

u 44/50 agreed opioid stewardship would reduce problems with the opioid crisis 

7

Opioid Stewardship and the Role of the 
Pharmacist

u In that same study,

u 26/46 hospitals did not have policies to educate prescribers about safe opioid 
prescribing

u 12/46 hospitals did not have policies for investigation of narcotic discrepancies 

u 13/46 hospitals lacked a policy for reporting narcotic discrepancies 

8

Pain as the Fifth Vital Sign

u The World Health Organization (WHO) considers pain the fifth vital sign

u Leads to treating pain reactively

u Can lead to opportunities for pain management being overlooked

u Pain management should be proactive to avoid undertreatment and adverse 
events

9
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Center for Disease Control and Prevention 
Recommendations for Prescribing Opioids for 
Chronic Pain 2022
u Maximize nonpharmacologic and nonopioid therapies. Only begin opioid 

therapy if benefits outweigh risks

u Discuss realistic benefits and knowns risks of opioid therapy, establish 
treatment goals for pain and function, and considered when to discontinue 
opioids if benefits do not outweigh risks

u Prescribe IR opioids before ER/LA opioids at the start of therapy

u Begin prescribing at the lowest effective dosage

u If benefits do not outweigh risks, optimize other therapies and gradually 
taper opioids

u When opioids are needed for acute pain, prescribe no more than needed for 
the expected duration of pain severe enough to require opioids

10

Center for Disease Control and Prevention 
Recommendations for Prescribing Opioids for 
Chronic Pain 2022
u Evaluate benefits and risks with patients within 1-4 weeks of starting therapy 

or of dose escalation

u Incorporate management strategies to mitigate risk including offering 
naloxone

u At the onset of therapy and periodically throughout, prescribers should check 
the PDMP

u Consider the benefits and risks of toxicology testing to assess for prescribed 
medications as well as other prescribed and nonprescribed controlled 
substances

u Use caution when prescribing opioids and benzodiazepines concurrently

u Offer or arrange treatment for patients with OUD

11

VA/DOD Pain Guidelines 2022

u Recommend against the initiation of opioid therapy for the management of 
chronic non-cancer pain

u Recommend against long-term opioid therapy for younger age groups

u Recommend against long-term opioid therapy for those with SUD 

u No recommendations for selection of agent to treat a use disorder

u Recommend buprenorphine instead of a full opioid agonist to lower risk of 
overdose and misuse

u Recommend against co=prescribed benzodiazepines and opioids

u Recommend the lowest effective dose of opioids

u Recommend re-evaluation of risk and benefit when considering increasing 
dosage

u Recommend the shortest duration that is indicated

u Recommend re-evaluation within 30 days if opioids are to be continued

12
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VA/DOD Pain Guidelines 2022

u Recommend against prescribing long-acting opioid for acute pain, PRN, and 
when initiating long-term opioid therapy

u Suggest a collaborative, patient-centered approach to opioid tapering

u Insufficient evidence to recommend for or against tapering strategies

u Recommend assessing risk of suicide and self-directed violence

u Recommend assessing for behavioral health conditions, history of TBI, and 
psychological factors

u Suggest screening for pain catastrophizing and co-occurring behavioral health 
conditions to identify those at high risk of negative outcomes

u Suggest ongoing re-evaluation of benefits and harms

u Suggest urine drug testing for patients on long-term opioids

u Suggest interdisciplinary care 

u Suggest providing patients with pre-operative opioid and pain management

13

Center for Disease Control and Prevention 
Recommendations for Prescribing Opioids for 
Chronic Pain

u Review the prescription drug monitoring program (PDMP) when starting 
therapy and at least every three months

u When prescribing opioids for chronic pain, urine drug test before starting 
therapy and at least annually.

u Avoid co-prescribing opioids and benzodiazepines when possible

u Clinicians should offer or arrange for evidence-based treatment of opioid use 
disorder

u Typically, medication-assisted treatment with buprenorphine or methadone

14

American Hospital Association
Stem the Tide: Addressing the Opioid 
Epidemic and Taking Action 

u Clinician education on prescribing practices

u Medical staff meetings, online CME, grand rounds, etc

u Sharing data with how local prescribing habits compare to national averages

u Nonopioid pain management

u Sale of prescription opioids nearly quadrupled from 1994 to 2014 without an overall 
changes in the pain reported by Americans 

u Addressing stigma

u Fear of stigma prevents patients from seeking treatment for opioid use disorder 
leading to poor health outcomes

u Treatment options for opioid use disorders

u Screen for opioid use disorder and what treatment options exist

15
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American Hospital Association
Stem the Tide: Addressing the Opioid 
Epidemic and Taking Action 

u Patient, family, and caregiver education

u Patients and family may not be aware of the risk of opioid use or how to seek help 
if they suspect it

u Transitions of care

u Connecting patients with services after treatment for an opioid overdose

u Safeguarding against diversion

u Collaborating with communities

u Open dialogue between health systems, individual providers, community resources, 
etc

16

Antimicrobial Stewardship History

u Introduced in the late 1990s

u The CDC defines it as “a coordinated program that promotes the appropriate 
use of antimicrobials (including antibiotics), improves patient outcomes, 
reduces microbial resistance, and decreases the spread of infections caused 
by multidrug-resistant organisms”

u Focus on selecting the right drug, right dose, right route, and right duration 
for antimicrobial therapy

u Reduce health care costs without negatively impacting patient care

u Led by an infectious disease physician and pharmacist

17

Opioid Stewardship History

u 2017: opioid epidemic declared a national emergency

u Healthcare systems begin searching for and developing ways to address the 
crisis

u Institute of Safe Medication Practices (ISMP) Canada defines opioid 
stewardship as “coordinated interventions designed to improve, monitor, and 
evaluate the use of opioids in order to support and protect human health”

18
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Eight Habits of Highly Effective 
Antimicrobial Stewardship – Goff, et al

u Leaders establish antimicrobial stewardship as an organizational priority

u Hospitals educate staff and licensed independent practitioners involved in 
antimicrobial ordering, dispensing, administration, and monitoring about 
antimicrobial resistance and antimicrobial stewardship practice

u Hospitals educate patients and families regarding the appropriate use of 
antimicrobial medications

u The hospital has an antimicrobial stewardship multidisciplinary team

19

Eight Habits of Highly Effective 
Antimicrobial Stewardship – Goff, et al

u The hospital’s ASP includes the 7 core elements of hospital ASPs from the CDC

u The hospital’s ASP uses organizational-approved multidisciplinary protocols

u The hospital collects, analyzes, and reports data on its ASP

u Hospitals take action on improvement opportunities identified in its ASP

20

7 Core Elements of Hospital ASPs from 
the CDC

u Hospital Leadership Commitment

u Dedicate necessary financial, IT, and human resources

u Accountability

u Appoint a leader or co-leaders to be responsible for management and outcomes

u Pharmacy Expertise

u Ideally the pharmacist co-leader is appointed to implement efforts to improve 
antibiotic use

u Action

u Implement interventions to improve antibiotic use

u Prospective audit and feedback or preauthorization

21
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7 Core Elements of Hospital ASPs from 
the CDC

u Tracking

u Monitor important outcomes like antibiotic prescribing, impact of interventions, C. 
difficile infection and resistance patterns

u Reporting

u Regular reporting to prescribers, pharmacists, nurses, and leadership on resistance 
and antibiotic use

u Education

u Provide education to the interdisciplinary team about optimal prescribing, 
antibiotic resistance, and adverse reactions

22

Joint Commission Requirements

u Effective January 1, 2018

u New and revised pain assessment and management standards will be 
applicable for all accredited hospitals

u Identify pain assessment and pain management, including safe opioid 
prescribing, as an organizational priority (LD.04.03.13)

u Actively involve the organized medical staff in leadership roles in organization 
performance improvement activities to improve quality of care, treatment, 
and services and patient safety (MS.05.01.01)

u Assess and manage the patient’s pain and minimize the risks associated with 
treatment (PC.01.02.07)

u Collect data to monitor its performance (PI.01.01.01)

u Compile and analyze data (PI.02.01.01)

23

LD.04.03.13 Pain assessment and pain management, 
including safe opioid prescribing, is identified as an 
organizational priority for the hospital 

u 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.

u The hospital provides nonpharmacologic pain treatment modalities.

u 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 the patient population.

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

u The hospital facilitates practitioner and pharmacist access to the Prescription 
Drug Monitoring Program databases.
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MD.05.01.01 The organized medical staff has a leadershop
role in organization performance improvement activities to 
improve quality of care, treatment, and services and patient 
safety
u The medical staff is actively involved in pain assessment, pain management, 

and safe opioid prescribing through the following:

u Participating in the establishment of protocols and quality metrics

u Reviewing performance improvement data

25

PC.01.02.07 The hospital assesses and 
manages the patient’s pain and minimizes the 
risks associated with treatment
u The hospital has defined criteria to screen, assess, and reassess pain that are 

consistent with the patient’s age, condition, and ability to understand.

u The hospital screens patients for pain during emergency department visits 
and at the time of admission. 

u The hospital treats the patient’s pain or refers the patient for treatment. 
Note: Treatment strategies for pain may include nonpharmacologic, 
pharmacologic, or a combination of approaches.

u The hospital develops a pain treatment plan based on evidence-based 
practices and the patient’s clinical condition, past medical history, and pain 
management goals.

26

PC.01.02.07 The hospital assesses and 
manages the patient’s pain and minimizes the 
risks associated with treatment
u The hospital involves patients in the pain management treatment planning 

process through the following:

u Developing realistic expectation and measurable goals that are understood by the 
patient for the degree, duration, and reduction of pain

u Discussing the objectives used to evaluate treatment progress

u Providing education on pain management, treatment options, and safe use of 
opioid and nonopioid medications when prescribed

u The hospital monitors patients identified as being high risk for adverse 
outcomes related to opioid treatment.
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PC.01.02.07 The hospital assesses and 
manages the patient’s pain and minimizes the 
risks associated with treatment
u The hospital reassesses and responds to the patient’s pain through the 

following:

u Evaluation and documentation of response(s) to pain intervention(s)

u Progress toward pain management goals including functional ability

u Side effects of treatment

u Risk factors for adverse events caused by the treatment

u The hospital educates the patient and family on discharge plans related to 
pain management including the following:

u Pain management plan of care

u Side effects of pain management treatment

u Activities of daily living, including the home environment, that might exacerbate 
pain or reduce effectiveness of the pain management plan of care, as well as 
strategies to address these issues

u Safe use, storage, and disposal of opioids when prescribed

28

PI.01.01.01 The hospital collects data to 
monitor its performance

u The hospital collects data on pain assessment and pain management including 
types of interventions and effectiveness

29

PI.02.01.01 The hospital compiles and 
analyzes data

u The hospital analyzes data collected on pain assessment and pain 
management to identify areas that need change to increase safety and quality 
for patients.

u The hospital monitors the use of opioids to determine if they are being used 
safely (for example, the tracking of adverse events such as respiratory 
depression, naloxone use, and the duration and dose of opioid prescriptions). 
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T/F: Strong hospital leadership is required for 
successful opioid stewardship. 

u True

u False

31

T/F: Strong hospital leadership is required for 
successful opioid stewardship. 

u True

u False

32

Which are criteria that lead to meaningful 
measure selection? Select all that apply. 

u Address a problem in the health system

u Creates a new clinical pharmacist position

u Supported by up-to-date, evidence-based internal 
guidelines, policies, and procedures

u Can be supported by evidence to positively 
influence patient outcomes
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Which are criteria that lead to meaningful 
measure selection? Select all that apply. 

u Address a problem in the health system

u Creates a new clinical pharmacist position

u Supported by up-to-date, evidence-based 
internal guidelines, policies, and procedures

u Can be supported by evidence to positively 
influence patient outcomes

34

Ten Recommendations from the Canadian 
guideline for opioid therapy for chronic non-
cancer pain (2017)
u Start with non-opioid medication and non-pharmacologic therapy 

u Avoid opioid therapy in patients with a history of SUD, active psychiatric 
disorders, and persistent problematic pain despite appropriate non-opioid 
therapy

u Exclude patients with an active SUD

u Stabilize psychiatric disorders before administration of opioids

u Continue non-opioid medication in chronic non-cancer pain patients with a 
history of SUD for persistent problematic pain

35

Ten Recommendations from the Canadian 
guideline for opioid therapy for chronic non-
cancer pain (2017)
u Prescribe as opioid at less than 90 MME/day 

u Prescribe an opioid at less than 50 MME/day in patients who can understand 
the risk of an increased dose of opioids

u Switch to other opioids in patients who have persistent problematic pain 
and/or adverse reactions

u Taper opioids to the minimal effective dose in patients who are currently 
using over 90 MME/day

u Send patients who have trouble in tapering opioids to a formal 
multidisciplinary program
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National Comprehensive Cancer Network Pain 
Management Algorithm – opioid naive

37

National Comprehensive Cancer Network Pain 
Management Algorithm – opioid tolerant

38

European Pain Federation 
Recommendations (2017)

u Steps to consider before initiating opioid therapy

u Evaluation of the suitability for opioid use

u Choice of an opioid and its timing

u IR v ER

u Scheduled v PRN

u Initiation of a short-term trial with the lowest dosage

u Reviewing outcomes, including therapeutic effects and adverse reactions

u Evaluate whether to continue or increase dose

u Re-evaluate outcomes every 12 weeks
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American Pain Society and American 
Academy of Pain Medicine (2009)

u Consider a trial of opioids when benefits outweigh harms

u Informed consent for opioid therapy including objectives, adverse reactions, 
expectations, and other treatment options

u Joint decision making on when to initiate opioids

u Methadone should only be prescribed by those familiar with its dosage and 
adverse reactions

u Monitor intensity of pain, progression of goals, adverse reactions, function 
and quality of life, and periodic urine drug screens

u Tighter, more frequent monitoring and consultation with psychiatry or 
addiction specialists may be required in high-risk patients

u Re-evaluate the benefits and risks of repeated dose escalations

40

American Pain Society and American 
Academy of Pain Medicine (2009)

u Prevent, treat, and diagnose adverse reactions

u Implement interdisciplinary pain management

u Review cognitive impairment due to opioid therapy with patients

u Communicate and consult with other clinicians

u Consider IR opioids for breakthrough pain for patients on ER formulations 
after benefit v risk analysis

u Avoid or use minimal doses of opioids in pregnant patients

u Be familiar with policies, laws, and regulatory guidelines

41

University of North Carolina Opioid 
Stewardship Committee

u Consists of physician leads, a pharmacy lead, a project management lead, a 
data analysist lead, a communication lead, and an executive sponsor

u Committee aims to:

u Increase access to safe and convenient disposal of opioids

u Provide patient education for prescription opioids, pain expectations, and disposal 
and storage of opioid medications

u Educate providers on opioid prescribing, storage, and security of opioid 
medications

u Develop and implement a data-driven Standard Opioid Prescribing Schedule based 
upon the surgical procedure and actual patient usage
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Washington State Hospital Association
Opioid Stewardship Key Activities

u Enrolling providers to receive opioid prescribing feedback reports

u Support of emergency department prescribing and dispensing of naloxone

u Emergency department initiation of medication-assisted therapy (MAT) for 
patients with OUD

u Development and adoption of protocols to screen for OUD, initiate MAT, and for 
rapid referral to ongoing community-based programs

u Encouraging hospitals to establish onsite drug takeback locations

43

Washington State Hospital Association 
Opioid Prescribing Reports

u Partnership with the Washington State Medical Association 

u Involved legislation that extends access to PDMP databases to allow for 
analysis and performance improvement

u In 2019, hospital CMOs can opt-in to receive Opioid Prescribing Reports to 
review prescribing patterns by specialty 

u The Washington Health Care Authority (HCA) policy limits the quantity of 
opioids that can be prescribed to opioid naïve patients with non-cancer pain

u No more than 18 doses (3 day supply) for patients 20 years or younger

u No more than 72 doses (7 day supply) for patients 21 years or older

44

Walmart’s Opioid Stewardship Policy

u Informed by the CDC’s guidelines to help reduces excess pills that can be 
vulnerable for diversion 

u Reduces the likelihood of patients becoming longtime users of opioids without 
being a barrier to patients with chronic, long-term conditions

u Limits initial opioid prescriptions for acute conditions to 7 days

u Sent 400,000 letters to prescribers to educate them on the CDC guidelines

u Also have a commitment to dispensing naloxone

u Availability of DisposeRx, an at-home opioid disposal product, at no cost in all 
pharmacies
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A Powerful Testimony About the Power 
of Community Naloxone Dispensing 

46

Veteran Affair’s PMOP Initiative

47

Cardiac Considerations

u Most opioids have little direct impact on contractility 

u Can decrease cardiac function when used in combination with other 
medications like benzodiazepines 

u Bradycardia and vasodilation can rarely result in edema, hypotension, 
orthostatic hypotension, and syncope

u Methadone and buprenorphine can prolong QTc
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Opioid stewardship and coprescribed
benzodiazepines – Tilli et al

u Two primary care centers with a third as a control

u Looked at the role of a pharmacist on reducing opioid and benzodiazepine co-
prescribing

u Pharmacist role:

u Identifying patients through medical record queries

u Developing care plans

u Discussing recommendations with physicians

u Discussing implementing recommendations  

49

Opioid stewardship and coprescribed
benzodiazepines – Tilli et al

u Pharmacist developed care plans increased from 20% to 60%

u At the control clinic, this number remained stable

u Fourfold increase in number of patients with an active opioid taper

u Control clinic remained at zero

u Mean daily opioid dose decreased 11% (50.5 MME to 44.7 MME) while it 
increased at the control clinic by 15%

u Number of patients on a benzodiazepine taper remained stable across clinics

u Benzodiazepine daily dose decreased 8% in intervention clinics (4% in control)

50

Which are the outcomes seen in the 
Tilli, et al study? Select all that apply. 

u Increase in opioid tapering

u Decrease in opioid and benzodiazepine co-
prescribing 

u Decreased benzodiazepine use

u Decreased opioid use
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Which are the outcomes seen in the 
Tilli, et al study? Select all that apply. 

u Increase in opioid tapering

u Decrease in opioid and benzodiazepine co-
prescribing 

u Decreased benzodiazepine use

u Decreased opioid use

52

Ti, et al.
Study Design 

u January 2020

u Developed an opioid stewardship program at St. Paul’s Hospital

u An acute care teaching hospital in Vancouver, British Columbia

u Multidisciplinary team including physicians, pharmacists, and researchers

u Clinical team consisted of a clinical pharmacy specialist and an addiction 
medicine physician

u Provided audit and feedback as well as a consultation program

53

Ti, et al.
Audit and Feedback
u Clinical pharmacy specialist extracts data and reviews daily reports of 

patients who have been admitted to the hospital and had at least one opioid 
exposure

u Excluded patients were those in critical care units or the emergency 
department and those being followed by addiction medicine, palliative care, 
and acute and complex pain services

u Developed an algorithm to assist the clinical team in stratifying patients

u All factors are weighted equally

u Clinical team reviews patients and provides feedback in one of three ways:

u Note in the patient’s electronic medical record

u Speaking to the patient or their family

u Or speaking with the attending physician or ward pharmacist

u Clinical pharmacy specialist follows up within 24-72 hours

u Follow-up with primary care team at discharge
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Ti, et al.
Indicators for Opioid Stewardship Program

u Use of parenteral opioids when orders suggest the patient is receiving a 
normal diet and taking nutrition orally

u High-frequency opioid prescribing (<4 hours between doses)

u Multiple different concomitant opioids prescribed for regular and PRN use

u Regular use of an opioid that is prescribed for PRN use

u Prescription of long-acting opioids within the first 5 days of a patient’s 
hospital stay

u High daily dose of an opioid, defined as a prescribed daily dose of 90 MME or 
greater

u Longer duration of opioid prescribing, defined as a patient receiving opioids 
on or beyond hospital day 5

55

Ti, et al.
Indicators for Opioid Stewardship Program

u Concurrrent prescription of an opioid and a sedative like a benzodiazepine

u No adjunctive order for non-opioid analgesics, such as acetaminophen, 
NSAIDs, and/or medicatioins for neuropathic pain when appropriate

u Use of opioid medications in a patient who is opioid naïve

u Use of opioid medications in a patient with a history of depressive disorder, 
anxiety disorder, and/or post-traumatic stress disorder

u Use of opioid medications in a patient greater than 60 years of age

u Use of an opioid medication in a patient for whom naloxone administration 
was required in the past 24 hours

56

Ti, et al
Results 

u Results are reflective of 1 year time with the exception of a 1.5 month break 
due to the COVID-19 pandemic

u 3,059 patient encounters involving 1,605 unique patients were screened

u 1,084 encounters involving 696 unique patients were included

u 576 encounters involving 402 unique patients had interventions

u 93% acceptance rate of recommendations

u Stopping as-needed opioids (28%)

u Adding or increasing a non-opioid analgesic (18%)

u Educatiing patients about opioid use (15%)

u Adjusting the dose of an opioid (11%)
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Ti, et al
Other Results

u 49 consults within 1-year period

u Developed:

u 2 guidelines

u 4 order-sets

58

Rizk and Swan

u A single study center sought to develop and validate a tool to identify 
duplicate PRN opioid orders

u Utilized Epic 

u Evaluated whether multiple PRN pain medication orders were appropriate or 
not based on:

u Route and formulation

u Use of the linked order group functionality in Epic

u Clear administration instructions

u Examples: oral oxycodone for severe pain with IV morphine for severe pain if 
unable to tolerate oral intake

59

Authorized Pharmacist Interventions
Same Route and 
Formulation

Clear 
Administration 
Instructions

Linked Orders Appropriate 
Duplication

Potential 
Medication 
Safety 
Intervention

No Yes Yes Yes No change 
needed

No No Yes No Clarify 
administration 
instructions

No Yes No No May add orders to 
a linked group

No No No No Clarify and may 
link orders

Yes Yes or No Yes or No No Discontinue all 
but one duplicate 
order
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Clinical Impact
*Categories are not mutually exclusive

61

Time to Effect Changes

62

Vien, et al. 

u Impleneted a weekday pharmacy led opioid stewardship rounds based on their 
ASP rounds with scheduled education of nursing, prescribers, and physical 
therapy staff

u OSP rounds were defined as phone, secure messaging, or face-to-face 
discussions regarding the pain regimen with the primary team

u Pre-intervention

u 179 patient-days

u 48 unique patients with 50 encounters

u Post-intervention

u 212 patient days

u 17 unique patients with 17 encounters
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Vien, et al.
Results

u No significant difference in mean reported pain in the first five days of 
hospitalization 

u Multi-modal treatment utilization increased from 46% to 76% (p=0.029)

u Mean overall opioid exposure per hospital stay decrased by 38% (p=0.29)

u Number of patients prescribed opioids at discharge declined (13 v 6; p=0.52)

u Provider knowledge of safe opioid prescribing practices assessed by survey 
was 96% pre-intervention and 98% post-intervention

64

Bossenbroek, et al. 

u IN 2015-2018, the University of North Carolina Family Medicine Center

u Developed and implemented a practice-wide opioid prescribing policy

u Created a controlled medication advisory board (CMAB)

u Provided regular feedback to clinicians on opioid prescribing 

u Trained selected providers in management of opioid use disorder

65

Bossenbroek, et al.
Opioid Policy Development 

u Included recommendations to:

u Limit opioids to no more than 120 MME per day

u Prescribe naloxone for any patient taking 50 MME per day or more

u Avoid concomitant benzodiazepine use
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Bossenbroek, et al. 
Controlled Medication Advisory Board

u Designed to support providers and patients with challenges adhering to the 
policy

u Composed of 2 physician faculty, a social worker, a nurse, a psychologist, 
rotating resident physicians, and a pharmacist

u Encouraged to refer patient cases to the board that met monthly

67

Bossenbroek, et al.
Results 

u Opioid prescribing rates per 100 patient visits decreased from 12.3 to 9.3

u Benzodiazepine prescribing declined from 4.2 to 3.0

u Number of patients on chronic opioid therapy decreased by 31%

u Number of patients on chronic opioid therapy and benzodiazepines decreaed
by 56%

68

Bossenbroek, et al.
Results 

u 856 patients on chronic opioids with 100 randomly selected for chart review

u Followed through 2018 using HER and PDMP data

u 74% remained active patients in 2018

u No patients died of unknown causes or opioid overdose

u 6% left the clinic after their opioids were decreased or discontinued

u 10% were lost to follow-up

69



1/19/23

24

Bossenbroek, et al.
Outcome of the CMAB

u 117 referrals to the board

u Requests were generally

u Patients not in compliance with the new policy and who may need an exeption

u Patients whose providers wanted help in changing their treatment plan to reduce 
risk or comply with the policy

u Other requests included: assistance with tapering opioids and questions about 
whether opioids should be started in high risk patients

u 55 providers made referrals

u Common recommendations were to taper or stop opioids, taper or stop 
benzodiazepines, further evaluate pain, more frequent UDS, prescribe 
naloxone, or refer for adjunctive therapies including behavioral health

70

Questions?
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Learning Objectives

At the end of the presentation, pharmacists should be able to

u Discuss the U.S. opioid epidemic

u Define opioid stewardship

u Outline opioid use disorder treatments and overdose prevention
u Discuss current state of opioid stewardship in the U.S.

3
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True/False

The majority of drug overdose deaths in 
2020 involved an opioid. 

4

True/False

The majority of drug overdose deaths in 
2020 involved an opioid. 

CDC, National Center for Health Statistics. http://wonder.cdc.gov.

5

U.S. Opioid Epidemic 

u More than 1 in 10 adults experience chronic pain

u In 2012 >255 million prescription opioids were dispensed

u In 2016 >10 million used prescription opioids non-medically

u In 2020 drug overdose deaths increased to 91,799
u Opioid-related overdose deaths increased

u 21,088 in 2010

u 80,816 in 2021

Dowell 2016; 2017 National Survey on Drug Use and Health; CDC WONDER 2021
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Prevalence

u Higher prevalence among
uWomen

uOlder adults

u Low-income

uRural areas

uPublic health insurance

u Most common types of pain
uBack

uHip

uKnee

u Foot pain

L, Helmick C. MMWR. 2018; Young et al. 2022

7

True/False

Nearly 75% of the 91,799 drug overdose 
deaths in 2020 involved an opioid. 

8

True/False

CDC, National Center for Health Statistics; 2021. Available at http://wonder.cdc.gov.

Nearly 75% of the 91,799 drug overdose 
deaths in 2020 involved an opioid. 

9
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Non-Medical Use

CDC Definition: 
Taking prescribed or diverted prescription drugs (drugs not 
prescribed to the person using them) not in the way, for 
the reasons, in the amount, or during the time-period 
prescribed.

Jones, et al. 2018 JAMA
Total overdose deaths 2010 2016

Any opioid 21,089 42,249

Prescription opioids 14,583 17,087

11
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National Center for Statistics and Analysis 2016, CDC WISQARS
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Concomitant Use of Cocaine

2020 National Survey on Drug Use and Health
CDC WONDER Database

u In 2020

u 5.2 million people reported using cocaine

u 1.3 million people had a cocaine use disorder

uDrug overdose deaths involving cocaine

u 19,447 (increase from 5,419 in 2014)

u “Speed Balling”

uOpioids (e.g., heroin) plus

uPsychostimulants (e.g., cocaine)

17
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Concomitant Use of Psychostimulants

uPsychostimulant-involved overdose deaths

u 23,837 (increase from 547 in 1999)
u >50% of deaths also involved an opioid

2020 National Survey on Drug Use and Health

Reported Misuse of Amphetamines
8th graders 
(n=3,161)

10th graders 
(n=4,890)

12th graders 
(n=3,770)

3% 2.7% 2.3%

2021 Monitoring the Future Survey

u In 2020
u 5.1 million reported misusing prescription stimulants

20

21
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Concomitant Use of Benzodiazepines

u In 2020
u 4.8 million people reported misusing benzodiazepines

u 87% of benzodiazepine overdose deaths involved an opioid

u Black box warning for all benzodiazepines
uConcomitant use with opioids à sedation, respiratory distress, death

u Alprazolam > clonazepam and diazepam

u Risk vs benefit when prescribing both classes 

2020 National Survey on Drug Use and Health
National Institute on Drug Abuse: Benzodiazepines and Opioids, 2022 

22

Misuse of Fentanyl 

u 56,516 overdose deaths reported in 2020 involved 
synthetic opioids (primarily fentanyl)

u Most deaths do not involve prescription fentanyl

u Potent: lethal dose ~2mg

CDC, National Center for Injury Prevention and Control
https://www.washingtonpost.com/graphics/2017/health/opioids-scale/img/fentanyl-2mm.png

23

u Illicit synthetic opioids 

u E.g., isonitazene, metonitazene
u Isonitazene 20 X more potent than fentanyl 

u Commonly referred to as “ISO”

uMetonitazene similar to fentanyl 

u Nitazene-involved deaths emerging 

Nitazenes

Roberts, 2022
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Opioid Epidemic in Florida

u Between 2010 and 2020
uDispensing rate 

decreased by 44.2%

In 2020, ranked 2nd for total opioid overdose deaths in U.S.

u Between 2019 and 2020
uOpioid-caused deaths 

increased by 42%

u Fentanyl-caused deaths 
increased by 63%

2020 Florida Medical Examiners Commission Drug Report

CDC WONDER 2021

25
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True/False

Opioid stewardship involves the promotion of 
safe and rational prescribing to mitigate 
preventable adverse events and minimize 

overuse and misuse of opioids. 

27
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True/False

Opioid stewardship involves the promotion of 
safe and rational prescribing to mitigate 
preventable adverse events and minimize 

overuse and misuse of opioids. 

28

Opioid Stewardship

American Hospital Association (AHA) defines opioid 
stewardship as  

“ …the commitment to safe prescribing so that the 
right patient receives the right opioid for the right 
indication and the right length and dose of 
treatment.”

Today Not Tomorrow: It’s Time for Opioid Stewardship, AHA, 2021

29

General Goals of Opioid Stewardship

u Appropriate prescribing practices

u Management of potential side effects

u Assessments of adherence and efficacy 

u Early identification and treatment of opioid use disorder (OUD)
u Reduce opioid overdose deaths

30
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Treatment Plan Should Include

u Trust building between provider patient

u Expectations for future visits

u Non-opioid/nonpharmacologic therapies

u Taper when risks outweigh benefits

31

u Non-opioid therapies
uPharmacologic

u Acetaminophen, NSAIDs, anticonvulsants

uNonpharmacologic
u Physical (heat therapy, acupuncture)

u Cognitive behavioral therapy (CBT)

Appropriate Prescribing Practices

32

Specific Considerations: 
Opioid Use in Advanced Cancer
u Opioids à mainstay of treatment in 

uCancer-related pain

uEnd-of-life symptoms

u Pain is primarily undertreated
u 80% of advanced cancer patients report moderate to severe pain

u Excluded from many restrictions/guidelines on opioid prescribing

Page, 2019
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Specific Considerations: 
Opioid Use in Cardiovascular Disease
u Consider non-opioids initially

uAcetaminophen, aspirin, and nonacetylated salicylates preferred

u Morphine à reduce acute pain, anxiety, venodilation 

u Caution in ACS
uRoutine use may adversely reduce efficacy of P2Y12 inhibitors

Chow, 2021

34

Appropriate Prescribing Practices

u Acute vs chronic

u Opioid naïve patients
u Lowest effective dose

u Immediate-release

u Taper when risk outweighs benefit

35

Section 456.44, F.S.
u “Acute pain” 

u3-day supply

u “Acute pain exemption”

u7-day supply

u “Non-acute pain”
uNo day supply limit

36
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MME and Overdose Risk

u Multiple studies show ↑ risk of opioid overdose with ↑ MME
uNo clear MME threshold studied

uGeneral threshold categories 50 and 90 MME/day 

u According to the CDC:
u 50 MME/day à risk ↑ 2-fold

u ≥ 90 MME/day à risk ↑ 10-fold

37

Morphine Milligram Equivalent (MME)

38

Assessing Adherence

u Urine Drug Tests
uCDC: at first opioid prescription and annually thereafter

uNot a punitive tool

uGuide to ensure optimal care

u Timely fills 

39
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Managing Side Effects of Opioids

u Most common
uAcute à nausea

uChronic à constipation

u Ways to minimize
uDose reduction

u Symptomatic management

uChanging route of administration

Swegle, J. and Logemann, C., AM Fam Physician. 2006

40

Pain and Function Assessments

u Within 3 months of initiating and   
at least annually thereafter 

u Pain Assessment Tools
uBrief Pain Inventory (BPI) Short Form

uPain, Enjoyment of Life and General 
Activity (PEG) Scale

41

Krebs et al., 2009
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Medication Counseling

u Side effects

u Safe disposal

u Take-back programs

u Avoid alcohol and other substances 
u Keep in a locked and safe place

u Naloxone 

43

Tapering Opioids

u When to taper
uConsider when MME ≥ 50 or patient on benzodiazepines

u Signs of substance use disorder

uWhen risk outweighs benefit

u How to taper
u 10% decrease every 1-4 weeks

u Patient engagement

44

Post-Operative Practices

Haytham, et al. 2020 (n=4690) 
U.S.        Non-U.S.

Patients prescribed opioids 91% 5%

Mean prescribed quantity post-op 20 0

Mean MME 150mg 0mg

Patients with opioid use history 4%

45
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Drug Diversion

u Diversion of illicit drugs for illicit purposes

u Most diverted controlled prescription drugs
uOpioid pain relievers

u Codeine
u Fentanyl

u Hydromorphone
u Oxycodone

46

Drug Diversion

u Sources of misused opioids
uObtained free from friend or relative 55%

u Stole from friend or relative 5%

uBought from friend or relative 11%

uPrescribed by a single doctor 17%

uBought from drug dealer 5%

uOther 7%

47

Prescription Drug Monitoring Programs

u Mandated use may be associated with reduced 
opioid prescribing and modest analgesic deaths

u Not required for
uMethadone clinics

u Skilled nursing facilities

u Inpatient institutions

48
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Opioid Use Disorder (OUD)

u Recognize and treat promptly

u DSM-5 diagnostic criteria
uA problematic pattern of opioid use leading to clinically significant 

impairment or distress

u Manifested by at least 2 of the listed criteria (within a 12-month period)
u Opioids taken in larger amounts or over a longer period than intended
u Unsuccessful efforts to cut down or control opioid use
u Recurrent use resulting in failure to fulfill major role obligations

49

Opioid Use Disorder

u FDA-approved medication treatment options
uBuprenorphine

uMethadone

uExtended-release naltrexone

u Concomitant nonpharmacologic therapies
uBehavioral/psychological

u Settings
uOpioid treatment program (OTP)

uOffice-based treatment

50

True/False

Buprenorphine, like methadone, can be 
prescribed safely for opioid-use disorder 
with little to no concern for misuse or 

overdose. 

51
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True/False

Buprenorphine, like methadone, can be 
prescribed safely for opioid-use disorder 
with little to no concern for misuse or 

overdose. 

52

Buprenorphine (Subutex®, Sublocade®)

u Partial opioid agonist provides “ceiling effect”

u Indicated for OUD and pain 

u Mild withdrawal required for treatment initiation

u Various dosage forms
u Co-formulated with naloxone (Suboxone®)

u Adverse effects
uAnticholinergic-like effects, CNS depression, hypotension, QT 

prolongation, lower seizure threshold

Kumar R, Viswanath O, Saadabadi A. Buprenorphine. Updated 2022 May 2. 

53

Methadone (Dolophine®)

uFull mu-opioid receptor agonist

u Indicated for detoxification and treatment of OUD, pain
uMust be supplied by federally certified OTP

uAbuse potential similar to morphine

u Incomplete cross-tolerance when converting
uAdverse effects

uSedation, prolonged QT interval, constipation

Durrani M, Bansal K. Methadone. Updated 2022 Aug 1.
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Extended-release Naltrexone (Vivitrol®)

u Pure opioid antagonist

u Long-acting intramuscular injection dosed every 4 weeks

u Must be opioid-free for a minimum of 7 to 10 days

u Not recommended in pregnancy
u Little to no diversion/misuse potential 

u Adverse effects include
u Injection site reactions, headache, depression, insomnia

Center for Substance Abuse Treatment. Incorporating Alcohol Pharmacotherapies Into Medical Practice. Rockville (MD): 
Substance Abuse and Mental Health Services Administration (US); 2009.

55

Overdose is Preventable

u Factors increasing risk for accidental overdose with opioids
uPrior opioid overdose

uReduced tolerance (e.g., period of abstinence, change in dose)

uGenetics

uConcomitant use of benzodiazepines, alcohol, psychostimulants

uComorbidities (e.g., chronic kidney disease)

Policy Impact: Prescription Painkiller Overdoses. CDC. 2013

56

Naloxone (Narcan®, Kloxxado®, Zimhi®)

u Opioid antagonist 

u Rapid onset lasting 30-90 minutes

u Various dosage forms

u May be administered by laypeople 
u No effects in the absence of opioids

u Associated with reduced overdose mortality

57
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58

59

Naloxone (cont.)

u Any licensed healthcare prescriber can prescribe naloxone 

u Florida statewide Standing Order for Naloxone
uPharmacists may dispense naloxone to emergency responders for 

administration

u Patient counseling
uAvoid language with negative connotations

60
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Naloxone (cont.)

u CDC recommends prescribing naloxone with

uOpioid use ≥ 50 MME/day

uBenzodiazepine use

uHistory of substance use disorder
uStimulant use disorder

uHistory of opioid overdose

MME: Morphine Milligram Equivalent

61

Current State of Opioid Stewardship

u CDC Clinical Practice Guideline for Prescribing Opioids for Pain, 
Revised November 2022
uExcludes sickle cell disease, cancer, and palliative care

u Four areas

u Determining whether to initiate
u Selecting opioid and determining dosages

u Deciding duration and conducting follow-up

u Assessing risk of opioid use

Dowell 2022

62

Current State of Opioid Stewardship

u Joint Commission revised standards 2018
u Identify pain assessment and pain management as an 

organizational priority

uAssess and manage pain and minimize risks

uCollect, compile, and analyze data to monitor performance 

63
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True/False

More than half of U.S. hospitals 
surveyed (n=133) reported having an 
opioid stewardship program in place. 

64

True/False

More than half 23% of U.S. hospitals 
surveyed (n=133) reported having an 
opioid stewardship program in place. 

65

Current State of Opioid Stewardship

u N=133 hospitals surveyed 
u 23% stewardship program

u 14% ORAE risk factor screening

u 45% restricted patient-controlled analgesia

u 90% pain management service

u 67% palliative care services

ORAE Opioid-Related Adverse Event
Ardeljan 2020
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Why We Need Opioid Stewardship

u Improve patient outcomes
uEffectively treat pain

u Identify patients requiring

u De-escalation/taper
u OUD treatment

uReduce opioid overdose deaths

u Increase education to both patients and providers

67

Breaking the Stigma

u Globally, 1/8 people live with mental illness
u First year of COVID pandemic, depression and anxiety increased by 25%

u In the U.S., 1 in 7 people experience substance use disorder

WHO World mental health report: Transforming mental health for all 2022

Stigma Negative 
perception

Avoidance 
of help

Untreated 
illness

68
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Objectives

Compare Compare different options available to 
manage weight loss

Evaluate Evaluate when pharmacologic treatment is 
indicated for weight loss

Distinguish Distinguish between the definitions of 
overweight and obesity in adults

5

5

Definitions

Overweight: BMI 25 to 29.9 

Obese: BMI ≥ 30 

• Class 1: BMI 30 to 34.9
• Class 2: BMI of 35 to 39.9
• Class 3: BMI of ≥ 40 (“severe obesity”)

BMI = kg/m2

6

BMI: Body Mass Index
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Other Obesity Measures
Waist Circumference Body fat

Men >40 in >30% 

Women >35 in >35% 

8

8

Case

u 46-year-old Hispanic woman presents to the clinic for a 
weight management consultation with the pharmacist

u Medical history: obesity, type 2 diabetes, hypertension

u Medications: metformin 1000 mg BID, glipizide 10 mg BID, 
lisinopril 20 mg qpm, hydrochlorothiazide 12.5 mg qam

u Weight = 220 lbs, BMI = 38.2 kg/m2, BP = 144/86 mm Hg, 
and A1C (2 months ago) = 7.8%

9
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Case Question 

Which obesity category is our patient’s BMI? (38.2 kg/m2)

a) Class 1

b) Class 2

c) Class 3

11

11

Obesity Prevalence

1999-
2000

30.5% 
obesity

4.7% severe 
obesity

2017-
2020

41.9% 
obesity

9.2% severe 
obesity

More than 1 in 3 adults 
struggle with obesity

12

Adult Obesity Facts. 2022. Centers for Disease Control
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Obesity Prevalence Based on Age
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Adult Obesity Facts. 2022. Centers for Disease Control
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Obesity Prevalence Based on Ethnicity
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Adult Obesity Facts. 2022. Centers for Disease Control
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Projected Obesity Prevalence in Adults

1 in 2 adults 
will have 
obesity 

1 in 4 
adults will 

have 
severe 
obesity

Obesity >50% 
in 29 states 

Severe 
obesity 

>25% in 25 
states

High-risk populations

• Women 
• Non-Hispanic black adults
• Low-income adults 

15

N Engl J Med. 2019;381:2440-2450. 
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Causes of Obesity

Eating 
patterns

Physical 
activity 
levels

Sleep 
routines Genetics Conditions/  

Medications

16

16

Health Consequences of Obesity

High blood 
pressure 

High 
cholesterol 

Type 2 
diabetes

Breathing 
problems 

Joint 
problems 

Gallbladder 
disease Stroke Mental 

illness 

Cancer Premature 
death

17

17

Economic Consequences of Obesity 

Medical costs were 
$1,861 higher for 
adults with obesity

$173 
billion

18
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5As: Motivational Interviewing

19

Assist with resource and provider access

Agree to help identify health and behavioral goals

Advise on health risks and treatment options

Assess obesity related risks and causes of obesity

Ask permission to discuss weight

19

Optimize Current Therapy

20

20

Drugs That Cause Weight Gain

Antipsychotics 

Diabetic drugs 

Divalproex/valproic acid

Gabapentin

Pregabalin

Lithium

Mirtazapine

Steroids

TCAs
21

21
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Drugs that Cause Weight Loss

ADHD drugs

Bupropion

Pramlintide

GLP-1 agonists 

SGLT2 inhibitors

Roflumilast

Topiramate 
22

22

Case

u 46-year-old Hispanic woman presents to the clinic for a 
weight management consultation with the pharmacist

u Medical history: obesity, type 2 diabetes, hypertension

u Medications: metformin 1000 mg BID, glipizide 10 mg BID, 
lisinopril 20 mg qpm, hydrochlorothiazide 12.5 mg qam

u Weight = 220 lbs, BMI = 38.2 kg/m2, BP = 144/86 mm Hg, 
and A1C (2 months ago) = 7.8%

23

23

24

24
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Case Question 

Which medication could be contributing to weight gain in 
this patient?

a) metformin

b) glipizide

c) lisinopril

d) hydrochlorothiazide 

25

25

Drugs That Cause Weight Gain

Antipsychotics 

Diabetic drugs 

Divalproex/valproic acid

Gabapentin

Pregabalin

Lithium

Mirtazapine

Steroids

TCAs
26

26

Nonpharmacologic 
Treatment

27

27
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Eating Patterns

Fruits, vegetables, whole 
grains, and fat-free or low-fat 
milk 

Added sugars, sodium, saturated 
fats, trans fats, and cholesterol

28

28

29

29

Diets

Calorie deficit 
of 500 to 750 

calories per day 

Low calorie diet 
~1200 to 1800 

kcal/day

Very low-calorie 
diet < 800 
kcal/day

30

30
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Diets

Low 
carbohydrate

Low fat

31

31

Diet and Cardiovascular Health

32

Mediterranean Diet 

Dietary Approaches to Stop Hypertension (DASH) Diet

Vegetarian Diet

32

Diet and Cancer

Bland diet 
(BRAT diet)

Cardiac diet 
(DASH diet)

Mediterranean 
diet 

Low-Calorie 
diet

Carb-counting 
diet Low-fiber diet Neutropenic 

diet

33

33
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34

34

35

35

Lifestyle

Exercise
• ≥ 30 minutes moderate intensity 

exercise 5 days a week

Sleep
• ≥ 7 hours of sleep per day

36

36
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37

37

Question 

Which is first line to manage weight loss?

a) Non-pharmacologic therapy

b) Pharmacologic therapy

c) Surgery

d) Pharmacologic therapy and surgery

38

38

Bariatric Surgery

u BMI ≥ 40 or BMI ≥ 35 with obesity related condition 

39

39
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40

40

Question 

Which of the following is a criteria that must be met for 
bariatric surgery?

a) BMI ≥ 25

b) BMI ≥ 28

c) BMI ≥ 30

d) BMI ≥ 40

41

41

Management After Bariatric Surgery

u Nutrient deficiencies 
uVitamin B12 
u Iron 

uFat soluble vitamins ADEK
u Medication concerns 

uCrushed, liquid or transdermal formulations

42

42
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Obesity Medicine Association (2021)

u Weight loss program

uNutritional strategies

uPhysical activity

uBehavioral interventions

u Initial goal: 5 to 10% weight loss at 3 months

43

43

Case

u 46-year-old Hispanic woman presents to the clinic for a 
weight management consultation with the pharmacist

u Medical history: obesity, type 2 diabetes, hypertension

u Medications: metformin 1000 mg BID, glipizide 10 mg BID, 
lisinopril 20 mg qpm, hydrochlorothiazide 12.5 mg qam

u Weight = 220 lbs, BMI = 38.2 kg/m2, BP = 144/86 mm Hg, 
and A1C (2 months ago) = 7.8%

44

44

45

45
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Case Question 

What is the approximate initial weight loss goal for this patient? 
(220 lbs)

a) 10-20 lbs (5-10%)

b) 20-30 lbs (10-14%)

c) 30-40 lbs (14-18%)

46

46

Pharmacologic Treatment

47

47

Dietary Supplements

u Bitter orange

u Caffeine (yerba mate, guarana, green tea)

u Ephedra (off market) 

u Chromium picolinate

~ 23,000 ER visits per year from 
dietary supplements

48

N Engl J Med. 2015;373(16):1531-1540. 

48
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Pharmacologic Treatment

u Anti-obesity medication in addition to 

uDietary plan 

u Increased exercise

u BMI ≥ 30 or BMI ≥ 27 + weight related condition 

uDyslipidemia

uHypertension

uDiabetes mellitus

u Discontinue therapy at 12 weeks if < 5% weight loss

49

49

Management Strategies

• Obese Class 3
• BMI of ≥ 40Surgery

• Obese Class 2
• BMI of 35-39.9

• Obese Class 1
• BMI 30-34.9

Pharmacotherapy

• Overweight
• BMI 25-29.9 Diet and Exercise

50

*with weight related condition

*BMI ≥27

*BMI ≥35

50

51
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Question 

Which of the following is a criteria that must be met for a 
prescription weight loss drug?

a) BMI ≥ 25 plus a weight related condition

b) BMI ≥ 26 plus a weight related condition

c) BMI ≥ 27 plus a weight related condition

d) BMI ≥ 28

52

52

Management Strategies

• Obese Class 3
• BMI of ≥ 40Surgery

• Obese Class 2
• BMI of 35-39.9

• Obese Class 1
• BMI 30-34.9

Pharmacotherapy

• Overweight
• BMI 25-29.9 Diet and Exercise

53

*with weight related condition

*BMI ≥27

*BMI ≥35

53

Case

u 46-year-old Hispanic woman presents to the clinic for a 
weight management consultation with the pharmacist

u Medical history: obesity, type 2 diabetes, hypertension

u Medications: metformin 1000 mg BID, glipizide 10 mg BID, 
lisinopril 20 mg qpm, hydrochlorothiazide 12.5 mg qam

u Weight = 220 lbs, BMI = 38.2 kg/m2, BP = 144/86 mm Hg, 
and A1C (2 months ago) = 7.8%

54

54
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55

55

Case Question 

Our patient is a candidate for a prescription weight loss 
drug. (BMI 38.2 kg/m2)

a) True

b) False

56

56

Duration of Pharmacotherapy

u Short term (<12 weeks)
uPhentermine (Adipex-P, Lomaira)

u Long term
uOrlistat (Alli, Xenical)

uPhentermine/Topiramate (Qsymia)
uNaltrexone/Bupropion (Contrave)

u Liraglutide (Saxenda)
u Semaglutide (Wegovy)

57

57
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Phentermine (Adipex-P, Lomaira)

58

58

Phentermine (Adipex-P, Lomaira)

MOA: sympathomimetic -> increases NE

Dosing

15 – 37.5 mg PO QAM
8 mg PO TID before meals (Lomaira)

Drug vs. placebo: 
5.5 – 6.1% vs 1.2% 5 - 7.9 lbs in 12 weeks

59

MOA: mechanism of action; NE: norepinephrine

59

Phentermine (Adipex-P, Lomaira)

Controlled substance: C-IV

Contraindications

• MAOi
• History of CVD
• Hyperthyroidism
• Glaucoma
• Agitated states
• History of drug abuse

60

60



1/19/23

21

Phentermine (Adipex-P, Lomaira)

61

Monitor: BP and HR

Adverse Effects

• Urticaria
• Dizziness, dysphoria, euphoria, headache, 

insomnia, overstimulation
• Tachycardia, increased BP, palpitations, ischemia
• Constipation, diarrhea, GI distress, dry mouth
• Changes in libido, impotence

61

Phentermine/Topiramate (Qsymia)

62

62

Phentermine/Topiramate (Qsymia)

MOA: sympathomimetic + anticonvulsant 

Dosing
3.75/23 
mg PO 
QAM x 
14 days

7.5/46 
mg PO 
QAM x 
12 
weeks

11.25/
69 mg 
PO 
QAM x 
14 
days

15/92 
mg PO 
QAM

Drug vs. placebo: 
7.8-9.8% vs 1.2% 19-20 lbs in 1 year

63

63
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Phentermine/Topiramate (Qsymia)

64

Controlled substance: C-IV

REMS

Contraindications

• MAOi
• Hyperthyroidism
• Glaucoma

64

Phentermine/Topiramate (Qsymia)

65

Monitor: BP, HR, serum bicarbonate, potassium, 
glucose, serum creatinine, mood/behavior changes

Adverse Effects

• Headache, dizziness, paresthesia, insomnia, 
impaired cognition, seizure

• Tachycardia
• Constipation, dry mouth, taste change
• Increased serum creatinine, kidney stones
• Decreased sodium bicarbonate, metabolic acidosis

65

Orlistat

66

66
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Orlistat

MOA: lipase inhibitor -> decrease absorption of 
dietary fats by ~30% 

Drug vs. placebo: 
9.6% vs 5.6% 7-7.6 lbs in 1 year

Dosing

OTC: Alli
60 mg PO TID 
with meals

Rx: Xenical
120 mg PO TID with 
meals

67

67

Orlistat

68

Available OTC and prescription

Contraindications

• Chronic malabsorption syndrome
• Cholestasis

68

Orlistat

69

Monitor: adverse events, renal function if at risk for 
renal impairment

Adverse Effects
•Vitamin deficiency
•Headache
•Influenza, upper respiratory tract infection
•GI distress, abdominal pain, bowel urgency, 
flatulence with discharge, frequent bowel 
movements, oily evacuation, oily rectal leakage, 
steatorrhea
•Back pain, lower extremity pain
•Cholelithiasis, hepatotoxicity, increased urinary 
oxalate levels

69
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Naltrexone/Bupropion (Contrave)

70

70

Naltrexone/Bupropion (Contrave)

MOA: opioid antagonist + antidepressant -> reduce 
appetite and food cravings

Drug vs. placebo: 
5.0% vs 1.8% 9 lbs in 1 year

71

Dosing
90/8 mg 
PO QAM 
x 7 days

90/8 mg 
PO BID x 
7 days

180/16 mg PO QAM 
and 90/8 mg PO QPM 
x 7 days

180/16 mg 
PO BID

71

Naltrexone/Bupropion (Contrave)

72

Contraindications

• MAOi
• Chronic opioid use
• Acute opioid withdrawal
• Uncontrolled HTN
• Seizure disorder or history of seizures
• Abrupt discontinuation of alcohol, benzodiazepines, 

barbiturates, and antiseizure drugs

72
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Naltrexone/Bupropion (Contrave)

73

Monitor: BP, HR, glucose, renal and liver function, mental status

Adverse Effects

• Headache, dizziness, sleep disorder
• Tachycardia, elevated BP
• Hepatotoxicity 
• Nausea, constipation, vomiting, dry mouth
• Anxiety, mania 

73

Liraglutide (Victoza vs Saxenda)

74

74

Liraglutide (Saxenda)

MOA: GLP-1RA -> increase satiety, delay gastric emptying

Drug vs. placebo: 
4.7-6% vs 2.0%

11.5 – 12 lbs in 1 
year

75

Dosing
0.6 mg 
SC daily 
x 1 week

1.2 mg 
SC daily 
x 1 week

1.8 mg 
SC daily 
x 1 week

2.4 mg 
SC daily 
x 1 week

3 mg SC 
daily

75
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Liraglutide (Saxenda)

76

Victoza for diabetes vs Saxenda for weight loss

Contraindications

• Medullary thyroid carcinoma
• Multiple endocrine neoplasia syndrome type 2

76

Liraglutide (Saxenda)

77

Monitor: HR, glucose, renal function, mental status, 
mood/behavior changes

Adverse Effects

• Injection site reaction
• Headache
• Upper respiratory tract infection
• Tachycardia
• Constipation, diarrhea, gastroenteritis, nausea, 

vomiting, gallbladder disease, pancreatitis

• Hypoglycemia

77

Semaglutide (Ozempic vs Wegovy)

78

78
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Dosing

79

Ozempic

Wegovy

79

Semaglutide (Wegovy)

MOA: GLP-1RA -> increase satiety, delay gastric 
emptying

Drug vs. placebo: 
9.6% vs 3.4%

Up to 33.7 lbs in 1 
year

80

Dosing
0.25 mg 
SC weekly 
x 1 month

0.5 mg SC 
weekly 
x 1 month

1 mg SC 
weekly 
x 1 month

1.7 mg SC 
weekly 
x 1 month

2.4 mg SC 
weekly

80

Semaglutide (Wegovy)

81

Ozempic for diabetes vs Wegovy for weight loss

Contraindications

• Medullary thyroid carcinoma
• Multiple endocrine neoplasia syndrome type 2

81
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Semaglutide (Wegovy)

82

Monitor: HR, glucose, renal function, mental status, 
mood/behavior changes

Adverse Effects

• Injection site reaction
• Headache, fatigue, dizziness
• Increased HR, hypotension
• Abdominal pain, constipation, diarrhea, nausea, 

vomiting, gastroenteritis, cholelithiasis, 
pancreatitis

• Hypoglycemia

82

83

83

Semaglutide Shortage

u Manufacturer: Novo Nordisk

u Due to increased demand and 
issues with contract manufacturers

u Wegovy formulations available now

u Estimated release date of late-
2022

84

Price

Quantity

84
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Potential Option in Future

Tirzepatide (Mounjaro)

85

85

86

86

Tirzepatide (Mounjaro)

87

87



1/19/23

30

Tirzepatide (Mounjaro)

88

88

Case

u Attending weight-loss program 

u Started on Naltrexone/Bupropion (Contrave) 

u Starting weight: 220 lbs

u Lost 4 pounds in past 3 months

u Consider switching to a different agent

u Assess medication adherence

u Intensify lifestyle modifications

89

89

Key Takeaways

u Obesity is a chronic disease with increasing prevalence

u Stepwise approach to treatment of obesity starts with 
nonpharmacologic therapy

u Different criteria exist for the consideration of surgery 
and pharmacotherapy

u Consider comorbidities and risk of adverse effects when 
selecting pharmacotherapy for weight management

90
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Pharmacogenomics in Oncology

Amneh Fares, PharmD, BCPS
Memorial Cancer Institute

Hollywood, FL 33021

1

Objectives

u Introduce the concept of pharmacogenomics
u Identify the benefits and challenges of pharmacogenomic testing
u Review the implementation of pharmacogenomics in the oncology setting
u Discuss the impact of pharmacogenomics on the pharmacy profession

2

Abbreviations

5 FU – 5 Fluorouracil

ALL – Acute lymphoblastic leukemia

AML - Acute myeloid leukemia

BRCA 1/2 - Breast cancer gene 1/2

CLL - Chronic lymphocytic leukemia

CML – Chronic myeloid leukemia

CRC – Colorectal cancer

DPD - Dihydropyrimidine dehydrogenase 

EGFR - Epidermal growth factor

MDS - Myelodysplastic syndrome

NGS - Next-generation sequencing

NOTCH1 - Notch homolog protein 1

NSCLC – Non-small cell lung cancer

TP53 – Tumor protein 53

TPMT - Thiopurine S-methyltransferase

UGT1A1 - Uridine 

diphosphateglucuronosyl transferase 1A1

VHL - Von Hippel-Lindau syndrome

3
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Disclosures

u All planners, presenters, and reviewers of this session 
report no financial relationships relevant to this activity

4

Pharmacogenomics

5

Definition

Pharmacogenomics (/ˌfärməkōjəˈnōmiks/)
Noun
u The branch of genetics concerned with the way in which an individual's 

genetic attributes affect the likely response to therapeutic drugs

O x f o r d  D ic t io n a r y .  h t t p s : / / w w w . o x f o r d l e a r n e r s d ic t io n a r ie s . c o m / u s .  2 0 2 3 .

6



1/19/23

3

What is Pharmacogenomics?

u Pharmacogenomics is an example 
of precision medicine
u Tailored medical treatment 

u How DNA affects the way patients 
respond to drugs

u Improve health outcomes by 
predicting benefit and safety of a 
drug

G a r r a w a y  L A .  J  C l i n  O n c o l .  2 0 1 3 ; 3 1 : 1 8 0 6 - 1 8 1 4 .

7

History of Pharmacogenomics

6th Century

Pythagoras and 
fava beans illness

1930s

Snyder attributed 
phenylthiourea non-taster 

phenotype to ethnicity

1940s

Boyd noted Mediterranean 
population correlation to 

fava beans illness

1950s

Inherited deficiency of plasma 
cholinesterase and prolonged 

paralytic response 
to suxamethonium

1960s

1970s

Plasma half-lives (eg, warfarin) 
similar in twins varied 

among the population

Autosomal recessive pattern 
with a markedly higher 

frequency of side effects in 
antihypertensive debrisoquine

Characterization of dozens of 
genetic variants that influence 

the response to drug therapy

Present

D a v id s o n  R G .  E l s e v ie r ,  O x f o r d  2 0 0 2 .  p . 2 3 2 .

8

u Instruction manual for building a 
human

u DNA comprises sequences of 
nucleotide bases split into sections 
(ie, genes)

u Genes encode information to create 
specific proteins

u Genome remains largely similar 
among people with minor variations 
(ie, polymorphisms)

u Polymorphisms are germ-line 
(inherited) or somatic (acquired)

Human Genome

V e n t e r  J C ,  A d a m s  M D ,  M y e r s  E W .  e t  a l .  S c ie n c e .  ( 2 0 0 1 ) ; 2 9 1 : 1 3 0 4 – 1 3 5 1 .

9
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Tumor Genome

u Genetic alterations in molecular 
pathways involved in tumor 
development, survival, 
progression, and metastases

u Technology used to profile tumor 
genome

u Targeted anticancer drugs 
available commercially or in 
clinical trials

C a t e n a c c i D V ,  A m ic o A L ,  N ie l s e n  S M ,  e t  a l .  2 0 1 5  A p r  1 ; 1 3 6 ( 7 ) : 1 5 5 9 - 6 7 .  

10

C a t e n a c c i D V ,  A m ic o A L ,  N ie l s e n  S M ,  e t  a l .  2 0 1 5  A p r  1 ; 1 3 6 ( 7 ) : 1 5 5 9 - 6 7 .  

11

Polymorphisms
u Also known as genomic variants

Tumor Genome (Somatic) Patient Genome (Germline)
• Acquired genetic variation

• Ultimately provide 
information to guide 
treatment decisions

• Help determine who will 
respond to therapies

• Inherited genetic variation
• Hereditary diseases including 

cancer
• BRCA1 and BRCA2: breast 

cancer
• VHL: renal cell carcinoma

• Predictors of drug exposure 
and toxicity

W a n g  L  e t  a l .  N  E n g l J  M e d .  2 0 1 1 ;  3 6 4 : 1 1 4 4 - 5 3 .
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Somatic Genomic Variants

Prognostic Variants Predictive Variants
• Provides information about 

cancer outcomes independent of 
treatment

• Represent the underlying biology 
of the tumor
• Example: NOTCH1 in CLL 

(shorter progression free 
survival and development of 
Richter’s syndrome.)

• Provides information about 
response to a specific treatment
• Example: Activating EGFR 

mutations associated with 
response to EGFR-inhibitors 
(erlotinib and gefitinib in 
NSCLC)

B a l lm a n K V .  J  C l i n O n c o l .  2 0 1 5 ;  3 3 : 3 9 6 8 - 7 1 .
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Somatic Genomic Variants

Prognostic Variants Predictive Variants
• Provides information about 

cancer outcomes independent of 
treatment

• Represent the underlying biology 
of the tumor
• Example: NOTCH1 in CLL 

(shorter progression free 
survival and development of 
Richter’s syndrome.)

• Provides information about 
response to a specific treatment
• Example: Activating EGFR 

mutations associated with 
response to EGFR-inhibitors 
(erlotinib and gefitinib in 
NSCLC)

Some biomarkers both prognostic and predictive (eg, TP53 in CLL)

B a l lm a n K V .  J  C l i n O n c o l .  2 0 1 5 ;  3 3 : 3 9 6 8 - 7 1 .

14

Who requires genetic testing?

u Prognostic questions
u Hematology (eg, CLL, AML, and MDS)

u Predictive questions
u Patients with standard of care targeted therapy
u Patients in whom there may not be standard of care options
u Patients with advanced disease who may have limited options
u Clinical trial enrollment

u Basket trials or umbrella trials

B a l lm a n K V .  J  C l i n O n c o l .  2 0 1 5 ;  3 3 : 3 9 6 8 - 7 1 .
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Knowledge Assessment

u Pharmacogenomic testing is ONLY used to identify 
targetable mutations in order to assist in the treatment 
decision making process.
A. True
B. False

16

Knowledge Assessment

u Pharmacogenomic testing is ONLY used to identify 
targetable mutations in order to assist in the treatment 
decision making process.
A. True
B. False

17

Pharmacogenomics in Practice

18
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Colorectal Cancer (CRC)

u Irinotecan (Camptosar) commonly used for treatment of CRC
u Genetic variations cause a shortage of the UGT1A1 enzyme

u Responsible for metabolizing irinotecan

u Leads to severe and potentially life-threatening side effects

u Pharmacogenomic test (UGT1A1 test) identifies the genetic variation

u Patients are prescribed a lower dose of irinotecan, which is just as 
effective

M e i s e l C ,  G e r l o f f T ,  K i r c h h e in e r J ,  e t  a l .  J  M o l M e d  ( B e r l )  2 0 0 3 ;  8 1 : 1 5 4 .

19

Acute Lymphoblastic Leukemia (ALL)

u About 10% of people have genetic variations in enzyme called 
thiopurine methyltransferase (TPMT)
u Responsible for metabolizing chemotherapy for ALL

u Children with lower TPMT levels receive lower chemotherapy doses
u Prevents severe side effects

u Pharmacogenomic testing used for children with ALL

M e i s e l C ,  G e r l o f f T ,  K i r c h h e in e r J ,  e t  a l .  J  M o l M e d  ( B e r l )  2 0 0 3 ;  8 1 : 1 5 4 .

20

Other Cancer Types

u Fluorouracil (5-FU) is chemotherapy used to treat several types of 
cancer including colorectal, breast, stomach, and pancreatic cancers

u A genetic variation causes lower levels of enzyme called 
dihydropyrimidine dehydrogenase (DPD)

u Helps the body metabolize fluorouracil.

u Pharmacogenomic tests find this variation
u If found, a lower fluorouracil dose helps prevent serious side effects

M e i s e l C ,  G e r l o f f T ,  K i r c h h e in e r J ,  e t  a l .  J  M o l M e d  ( B e r l )  2 0 0 3 ;  8 1 : 1 5 4 .

21
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Pharmacogenomics in Practice

M e i s e l C ,  G e r l o f f T ,  K i r c h h e in e r J ,  e t  a l .  J  M o l M e d  ( B e r l )  2 0 0 3 ;  8 1 : 1 5 4 .

22

Knowledge Assessment

u Which of the following is an example of 
pharmacogenomics testing in the oncology setting?

A. Ordering a UGT1A1 test for a colorectal cancer patient planned 
to receive irinotecan as a part of their FOLFIRI regimen

B. Obtaining an NGS test prior to initiating a NSCLC patient on 
therapy

C. Physician ordering TPMT test for a child diagnosed with ALL
D. All of the above

23

Knowledge Assessment

u Which of the following is an example of 
pharmacogenomics testing in the oncology setting?

A. Ordering a UGT1A1 test for a colorectal cancer patient planned 
to receive irinotecan as a part of their FOLFIRI regimen

B. Obtaining an NGS test prior to initiating a NSCLC patient on 
therapy

C. Physician ordering TPMT test for a child diagnosed with ALL
D. All of the above
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Pharmacist’s Role

u Establishing, choosing, recommending, and ordering pharmacogenomic tests

u Interpretation and application of pharmacogenomic test results

u Participate or lead interdisciplinary molecular tumor boards

u Supporting, contributing and leading pharmacogenomic research

u Developing and interpreting processes, guidelines and other publications

L a m  J T .  P h a r m a c o g e n o m ic s :  A  P r im e r  f o r  C l in i c ia n s .  M c G r a w  H i l l .  2 0 2 1 : 8 1 - 9 0 .

25

u Benefits
u Enhanced patient safety

u Decrease health care costs 

u Improves efficiency

u Challenges
u Expensive 

u Particularly if insurance does not cover the costs

u Access to certain tests limited 

u Privacy issues remain

u Despite federal anti-discrimination laws

Benefits and Challenges

M e i s e l C ,  G e r l o f f T ,  K i r c h h e in e r J ,  e t  a l .  J  M o l M e d  ( B e r l )  2 0 0 3 ;  8 1 : 1 5 4 .

26

Knowledge Assessment

u Which of the following are benefits of pharmacogenomic
testing?

A. Enhanced patient safety
B. Advanced screening for disease
C. Improved health care costs and efficiency
D. All of the above

27
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Knowledge Assessment

u Which of the following are benefits of pharmacogenomic
testing?

A. Enhanced patient safety
B. Advanced screening for disease
C. Improved health care costs and efficiency
D. All of the above

28

Summary

u Genetic variation for many drug metabolizing enzymes and drug targets 
have been identified via general mechanisms: 
u Pharmacokinetics

u Pharmacodynamics 

u Idiosyncratic reactions 

u Disease pathogenesis 

u Contribute to interpatient variability in drug response
u Pharmacogenetic testing available in conjunction with certain drug 

classes
u Understand patient variable response to drugs leading to optimal 

decisions about therapy

I n g e lm a n - S u n d b e r g M .  J  I n t e r n  M e d  2 0 0 1 ;  2 5 0 : 1 8 6 .

29
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uAll planners, presenters, and reviewers of 
this session report no financial 
relationships relevant to this activity

2

Abbreviations
u Auto-HSCT – Autologous hematopoietic 

stem cell transplant
u BCMA – B-Cell maturation antigen
u CAR-T Cell – Chimeric antigen receptor-T cell
u CrCl – Creatinine clearance
u CRS – Cytokine release syndrome
u Cy – Cytarabine
u FLC – Free light chain
u Flu – Fludarabine
u Hgb – Hemoglobin 
u ICANS – Immune effector cell-associated 

neurotoxicity syndrome
u IMiDs – Immunomodulatory drugs 

u ISS – International staging system
u LDH – Lactate dehydrogenase
u MM – Multiple myeloma
u MRD – Minimal residual disease
u MRI – Magnetic resonance imaging
u NDMM – Newly diagnosed multiple myeloma
u OS – Overall survival
u PFS – Progression free survival
u PI – Proteasome inhibitor
u R-ISS – Revised-International Staging System
u SCr – Serum creatinine
u ULN – Upper limit of normal

3
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Objectives

uDiscuss overview of multiple myeloma and 
recent updates in management

uReview the evidence of CAR-T cell therapy in 
multiple myeloma

4

Multiple Myeloma 
Disease State Overview

5

What is Multiple Myeloma?

uA malignant neoplasm 
of plasma cells that 
accumulate in bone 
marrow, leading to 
bone destruction and 
marrow failure

I m a g e  f r o m :  h t t p s : / / w w w . m a y o c l i n i c . o r g / m e d i c a l - p r o f e s s i o n a l s / c a n c e r / n e w s / m s m a r t - a - c l e a r - a n d - s i m p l e - g u i d e - f o r - t r e a t i n g - p a t i e n t s - w i t h - m u l t i p l e - m y e l o m a / m q c - 2 0 5 0 6 7 5 0

N C C N  C l i n i c a l  P r a c t i c e  G u i d e l i n e s  i n  O n c o l o g y  ( N C C N  G u i d e l i n e s )  f o r  M u l t i p l e  M y e l o m a .  V . 3 . 2 0 2 3 ,  1 2 / 8 / 2 2 .

6
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Epidemiology
Accounts for ~1.8% of all cancers and 18% of hematologic 
malignancies in the United States

Most frequently diagnosed in people aged 65 to 74 years old; 
median age: 69 years

African Americans are two times more likely to develop MM 

Occurs in men more frequently than women

American Cancer Society statistics in the United States:

• Estimated new cases in 2022: 34,470 
• Estimated deaths in 2022: 12,640

A m e r i c a n  C a n c e r  S o c i e t y . C a n c e r  F a c t s  &  F i g u r e s  2 0 2 2 .  A t l a n t a ,  G a :  A m e r i c a n  C a n c e r  S o c i e t y ;  2 0 2 2 .

N C C N  C l i n i c a l  P r a c t i c e  G u i d e l i n e s  i n  O n c o l o g y  ( N C C N  G u i d e l i n e s )  f o r  M u l t i p l e  M y e l o m a .  V . 3 . 2 0 2 3 ,  1 2 / 8 / 2 2 .

7

Pathophysiology

I m a g e  f r o m :  h t t p s : / / w w w . c d c . g o v / c a n c e r / m y e l o m a / i n d e x . h t m

N C C N  C l i n i c a l  P r a c t i c e  G u i d e l i n e s  i n  O n c o l o g y  ( N C C N  G u i d e l i n e s )  f o r  M u l t i p l e  M y e l o m a .  V . 3 . 2 0 2 3 ,  1 2 / 8 / 2 2 .

8

Pathophysiology

u Plasma cells secrete monoclonal 
proteins (M-protein)

u Each monoclonal protein consists of:
u Heavy polypeptide chains

u IgG > IgA > IgD > IgE
u Light polypeptide chains

u Kappa, lambda

A l b a g o u s h S A ,  e t  a l .  M u l t i p l e  M y e l o m a .  A v a i l a b l e  f r o m :  h t t p s : / / w w w . n c b i . n l m . n i h . g o v / b o o k s / N B K 5 3 4 7 6 4 /

A l b e r t s  B ,  e t  a l .  M o l e c u l a r  B i o l o g y  o f  t h e  C e l l .  4 t h  e d i t i o n .  G a r l a n d  S c i e n c e ;  2 0 0 2 . A v a i l a b l e  f r o m :  h t t p s : / / w w w . n c b i . n l m . n i h . g o v / b o o k s / N B K 2 6 8 8 4 /

I m a g e  f r o m :  h t t p s : / / w w w . c i b m t r . o r g / m a n u a l s / f i m / 1 / e n / t o p i c / 2 4 0 2 q 2 8 6 - 3 1 7

9
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Clinical Presentation:
CRAB Criteria

u Calcium elevation
uCorrected calcium > 11.5 mg/dL

u Renal dysfunction
uSCr > 2 mg/dL or CrCl < 40 mL/min

u Anemia
uHgb < 10 g/dL or 2 g/dL below lower limit of normal

u Bone disease

u≥ 1 bone lesion on imaging
N C C N  C l i n i c a l  P r a c t i c e  G u i d e l i n e s  i n  O n c o l o g y  ( N C C N  G u i d e l i n e s )  f o r  M u l t i p l e  M y e l o m a .  V . 3 . 2 0 2 3 ,  1 2 / 8 / 2 2 .

10

Classification
MGUS

• <10% plasma cells in 
bone marrow

• Serum M-protein (IgG 
or IgA) <3 g/L 

+
NO myeloid-defining 
events, amyloidosis

Smoldering Myeloma
• 10-59% plasma cells in 

bone marrow
and/or

• Serum M-protein (IgG 
or IgA) ≥30 g/L

+
NO myeloid-defining 
events, amyloidosis

Multiple Myeloma
• >10% plasma cells in 

bone marrow
and

ANY

Other qualifying criteria:
• >60% plasma cells in 

bone marrow
• FLC ratio ≥100
• >1 focal lesions on 

MRI studies ≥5 mm

N C C N  C l i n i c a l  P r a c t i c e  G u i d e l i n e s  i n  O n c o l o g y  ( N C C N  G u i d e l i n e s )  f o r  M u l t i p l e  M y e l o m a .  V . 3 . 2 0 2 3 ,  1 2 / 8 / 2 2 .

11

Risk Factors and Disease Staging
ISS Stage
I β2  M <3.5 mg/L and albumin ≥3.5 g/dL
II Neither stage I or III
III β2  M ≥5.5 mg/L

R-ISS Stage 5-year PFS 5-year OS
I ISS stage I and normal LDH 

and no high-risk cytogenetic
abnormalities

55% 82%

II Neither R-ISS stage I or III 36% 62%
III ISS stage III and LDH above 

ULN and/or presence of 
high-risk cytogenetic 
abnormalities

24% 40%

Risk Factors:
• High-risk gene expression signature
• Extramedullary disease
• Circulating plasma cells
• High plasma proliferation
• Frailty
• Renal failure
• Thrombocytopenia
• High serum FLC
• Lymphopenia
• Immunoparesis
• Elevated LDH

K u m a r  S ,  e t  a l .  N a t  R e v  D i s  P r i m e r s  3 ,  1 7 0 4 6  ( 2 0 1 7 ) .

N C C N  C l i n i c a l  P r a c t i c e  G u i d e l i n e s  i n  O n c o l o g y  ( N C C N  G u i d e l i n e s )  f o r  M u l t i p l e  M y e l o m a .  V . 3 . 2 0 2 3 ,  1 2 / 8 / 2 2 .

R a jk u m a r S V .  A m  S o c C l i n O n c o l E d u c B o o k .  2 0 1 6 ; 3 5 : e 4 1 8 - e 4 2 3

12
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Cytogenetic Abnormalities

Cytogenetic 
Abnormality

Incidence

t(4;14) 15%
t(14;16) 4%
t(14;20) 2%
del(17p) 5-10%
del(1p) 20-30%
1q21+ 30-40%

H a n a m u r a I .  I n t J  H e m a t o l .  2 0 2 2 ; 1 1 5 ( 6 ) : 7 6 2 - 7 7 7 .

• Achievement of sustained MRD-negativity is a 
surrogate endpoint for survival, regardless of 
cytogenetic risk

• Use of extended intensified treatment: can help 
achieve MRD-negativity in patients with high-risk 
cytogenetic abnormalities

• Therapy should include a 3- or 4-drug induction 
regimen, ASCT, and consolidation/maintenance 
with lenalidomide ± proteasome inhibitor for 
NDMM

13

Multiple Myeloma 
Treatment Overview

14

Principles of Therapy

u Goal of therapy: disease control, improved quality 
of life, and prolonged survival

Induction Therapy:
• Triplet preferred over 

doublet
• Consider inclusion of 

monoclonal antibody 
(daratumumab)

• Consider transplant eligibility

Consolidation Therapy:
• Transplant eligibleàauto-

HSCT
• Transplant 

ineligibleàConsider
maintenance treatment

• No response: rescue with 
second therapy

Maintenance Therapy:
• Lenalidomide (Category 1)
• Bortezomib
• Ixazomib (Category 1, 

transplant)
• Lenalidomide/bortezomib

N C C N  C l i n i c a l  P r a c t i c e  G u i d e l i n e s  i n  O n c o l o g y  ( N C C N  G u i d e l i n e s )  f o r  M u l t i p l e  M y e l o m a .  V . 3 . 2 0 2 3 ,  1 2 / 8 / 2 2 .

15
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Advancements in the Treatment of 
Multiple Myeloma

Teclistamab received FDA 
approval on October 25, 

2022.

S h a h  U A ,  e t  a l . B M J .  2 0 2 0 ; 3 7 0 : m 3 1 7 6 .  P u b l i s h e d  2 0 2 0  S e p  2 1 .  

16

Treatment of Multiple Myeloma
IMiDs

• Thalidomide
• Lenalidomide
• Pomalidomide

Ig-G1 anti-SLAMF7 
Monoclonal Antibody

• Elotuzumab

Proteasome Inhibitors
• Bortezomib
• Carfilzomib
• Ixazomib

Selective XPO1 Inhibitor
• Selinexor

CD-38 Monoclonal Antibody
• Daratumumab
• Isatuximab

BCMA-Targeted 
CAR-T Cell Therapy

• Idecabtagene Vicleucel
• Ciltacabtagene Autoleucel

17

NCCN Primary Induction Therapy: 
Preferred Regimens

Transplant Eligible

• Bortezomib + lenalidomide + 
dexamethasone

• Carfilzomib + lenalidomide + 
dexamethasone

Transplant Ineligible

• Bortezomib + lenalidomide + 
dexamethasone

• Daratumumab + lenalidomide + 
dexamethasone

N C C N  C l i n i c a l  P r a c t i c e  G u i d e l i n e s  i n  O n c o l o g y  ( N C C N  G u i d e l i n e s )  f o r  M u l t i p l e  M y e l o m a .  V . 3 . 2 0 2 3 ,  1 2 / 8 / 2 2 .

18
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Maintenance Therapy

Transplant Eligible Transplant Ineligible
Preferred Regimens Lenalidomide Lenalidomide
Other Recommended 
Regimens

• Bortezomib
• Daratumumab
• Ixazomib

• Bortezomib
• Ixazomib

Useful in certain 
circumstances

• Bortezomib + 
lenalidomide ±
dexamethasone

• Carfilzomib + 
lenalidomide

Bortezomib + 
lenalidomide

N C C N  C l i n i c a l  P r a c t i c e  G u i d e l i n e s  i n  O n c o l o g y  ( N C C N  G u i d e l i n e s )  f o r  M u l t i p l e  M y e l o m a .  V . 3 . 2 0 2 3 ,  1 2 / 8 / 2 2 .

19

Treatment Progression of 
Multiple Myeloma

Image from: https://www.intechopen.com/chapters/43700

20

NCCN Recommendations for 
Early R/R MM

Preferred Regimens
Bortezomib + lenalidomide + dexamethasone
Bortezomib + pomalidomide + dexamethasone
Carfilzomib + lenalidomide + dexamethasone
Daratumumab + bortezomib + dexamethasone
Daratumumab + carfilzomib + dexamethasone
Daratumumab + lenalidomide + dexamethasone
Isatuximab-irfc + pomalidomide + dexamethasone
Ixazomib + lenalidomide + dexamethasone
Ixazomib + pomalidomide + dexamethasone

N C C N  C l i n i c a l  P r a c t i c e  G u i d e l i n e s  i n  O n c o l o g y  ( N C C N  G u i d e l i n e s )  f o r  M u l t i p l e  M y e l o m a .  V . 3 . 2 0 2 3 ,  1 2 / 8 / 2 2 .

21
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Treatment Progression of 
Multiple Myeloma

Image from: https://www.intechopen.com/chapters/43700

22

Treatment Options for Late Relapse
>3 prior therapies

Bendamustine

Bendamustine + bortezomib + dexamethasone

Bendamustine + carfilzomib + dexamethasone

Bendamustine + lenalidomide + dexamethasone

High-dose or fractionated cyclophosphamide

>4 prior therapies, including an anti-CD38 monoclonal antibody, a PI and an IMiD

Idecabtagene vicleucel

Ciltacabtagene autoleucel

Teclistamab-cqyv

>4 prior therapies, including an anti-CD38 monoclonal antibody, 2 PIs and 2 IMiDs

Selinexor + dexamethasone

N C C N  C l i n i c a l  P r a c t i c e  G u i d e l i n e s  i n  O n c o l o g y  ( N C C N  G u i d e l i n e s )  f o r  M u l t i p l e  M y e l o m a .  V . 3 . 2 0 2 3 ,  1 2 / 8 / 2 2 .

23

Multiple Myeloma 
CAR-T Cell and Bispecific 

Therapies

24
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B-Cell Maturation Antigen (BCMA)

Cell surface protein almost exclusively 
expressed on plasmablasts and plasma 
cells

Regulates B cell proliferation, 
maturation, survival, and differentiation 
into plasma cells

BCMA is identified on the surface of 
nearly all MM cell lines (80-100%)

K l e b e r M ,  e t  a l .  J  C l i n M e d .  2 0 2 1 ;  1 0 ( 1 8 ) : 4 0 8 8 .

Y u  B ,  e t  a l .  J  H e m a t o l O n c o l .  2 0 2 0 ;  1 3 ( 1 ) : 1 2 5 .

25

Role of BCMA in Multiple Myeloma
u Higher levels of BCMA are associated with poorer outcomes

u Useful biomarker of disease activity is correlated with the 
following:

uDisease progression
uPlasma cell burden in bone marrow biopsies
uChanges in paraprotein
u Impaired PFS and OS

u Development of BCMA-targeted therapies

K l e b e r M ,  e t  a l .  J  C l i n M e d .  2 0 2 1 ;  1 0 ( 1 8 ) : 4 0 8 8 .

26

CAR-T Manufacturing Process

A b e c m a .  P a c k a g e  i n s e r t .  C e l g e n e  C o r p o r a t i o n ;  2 0 2 2 .

C a r v y k t i .  P a c k a g e  i n s e r t .  J a n s s e n  B i o t e c h ,  I n c . ;  2 0 2 2 .

Leukapheresis

Manufacturing

Infusion

Monitoring

27
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FDA-Approved CAR-T Cell Therapies for 
Multiple Myeloma

FDA Approval Date: March 27, 2021

FDA Approval Date: February 28, 2022
Image from: https://www.cancer.gov/news-events/cancer-currents-blog/2022/fda-
carvykti-multiple-myeloma Image from: https://www.abecmahcp.com/

Image from: https://www.carvykti.com/

28

Evidence for Idecabtagene Vicleucel
KarMMa Trial (2021) 

Design: Phase 2 single-arm, open-label, multicenter design 

Patient Population (N=128):
• Progressive MM per IMWG criteria
• ECOG PS ≤ 2
• Received ≥3 prior therapies
• Prior PI, IMiD, anti-CD38 therapy

Key Outcomes:
• Median follow-up: 13.3 months
• Median prior lines of therapy: 6
• Primary Outcome: 

• ORR (partial response or better) = 73%
• Secondary Outcomes:

• ORR (complete response): 33%
• Median PFS: 8.8 months (95% CI, 5.6 to 

11.6)
• Median OS: 19.4 months (95% CI, 18.2 to 

not reached)
• Common toxicities: CRS, neurotoxicity, 

myelosuppression, infections

M u n s h i N C ,  e t  a l .  N  E n g l J  M e d .  2 0 2 1 ; 3 8 4 ( 8 ) : 7 0 5 - 7 1 6 .

Overall Survival

Progression Free Survival

29

Evidence for Ciltacabtagene Autoleucel
CARTITUDE-1 Trial (2021) 

Design: Phase 1b/2 single-arm, open-label, multicenter design 

Patient Population (N=97):
• Progressive MM per IMWG criteria
• ECOG PS ≤ 1
• Received ≥3 prior therapies or double refractory
• Prior PI, IMiD, anti-CD38 therapy

Key Outcomes:
• Median follow-up: 12.4 months
• Median prior lines of therapy: 6
• Primary Outcome: 

• ORR = 97% (95% CI 91.2-99.4; 94/97 patients)
• Secondary Outcomes:

• 12-month PFS rate (77%) and OS rate (89%)
• Common toxicities: CRS, neurotoxicity, myelosuppression, 

infections

B e r d e ja J G ,  M a d d u r i D ,  U s m a n i S Z ,  e t  a l .  L a n c e t .  2 0 2 1 ; 3 9 8 ( 1 0 2 9 7 ) : 3 1 4 - 3 2 4 .

M a r t i n  T ,  U s m a n i S Z ,  B e r d e ja J G ,  e t  a l .  J  C l i n O n c o l .  2 0 2 2 ; J C O 2 2 0 0 8 4 2 .

30
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Assessment Question #1
What is the first CAR T-cell therapy to be FDA-approved 

for multiple myeloma?

A. Idecabtagene vicleucel (Abecma)
B. Ciltacabtagene autoleucel (Carvykti)
C. Tisagenlecleucel (Kymriah)
D. Brexucabtagene autoleucel (Tecartus)

31

Assessment Question #1
What is the first CAR T-cell therapy to be FDA-approved 

for multiple myeloma?

A. Idecabtagene vicleucel (Abecma)
B. Ciltacabtagene autoleucel (Carvykti)
C. Tisagenlecleucel (Kymriah)
D. Brexucabtagene autoleucel (Tecartus)

32

Teclistamab Mechanism of Action

Bispecific antibody with dual binding sites at CD3 expressed on the surface of T-cells 
and BCMA expressed on the surface of myeloma cells

• Redirects CD3+ T cells to BCMA+ myeloma cells
• Results in T-cell activation and subsequent lysis and death of BCMA+ cells

M o r e a u  P ,  e t  a l .  N  E n g l J  M e d .  2 0 2 2 ; 3 8 7 ( 6 ) : 4 9 5 - 5 0 5 .  

P i l l a r i s e t t i K ,  e t  a l .  B l o o d  A d v .  2 0 2 0 ; 4 ( 1 8 ) : 4 5 3 8 - 4 5 4 9 .  

33



1/19/23

12

Evidence for Teclistamab
MajesTEC-1 Trial (2022) 

Design: Phase 1-2 single-arm, open-label, multicenter design 

Patient Population (N=165):
• Progressive MM per IMWG criteria
• ECOG PS ≤ 1
• Received ≥3 prior therapies 
• Prior PI, IMiD, anti-CD38 therapy

Key Outcomes:
• Median follow-up: 14.1 months
• Median prior lines of therapy: 5
• Primary Outcome: 

• ORR = 63% (95% CI 55.2-70.4; 104/165 patients)
• Secondary Outcomes:

• Median PFS: 11.3 months (95% CI, 8.8-17.1)
• Median OS: 18.3 months (95% CI, 15.1 to not reached) 
• Common toxicities: CRS, myelosuppression, neurotoxicity, 

infections

M o r e a u  P ,  e t  a l .  N  E n g l J  M e d .  2 0 2 2 ; 3 8 7 ( 6 ) : 4 9 5 - 5 0 5 .  

34

CAR-T vs. Bispecific Agents
Ciltacabtagene autoleucel

(Carvykti)
Idecabtagene vicleucel

(Abecma)
Teclistamab

(Tecvayli)

Production Time 25 days 4 weeks N/A

Conditioning Regimen Flu/Cy 30/300 x 3 days, 
completed 2-4 days prior to 
infusion

Flu/Cy 30/300 x 3 days, 
completed 2 days prior 
to infusion

N/A

Dose 0.5-1 x 106 CAR+ viable T cells 
per kg body weight (maximum 
dose of 1 x 108 CAR+ viable T 
cells)

300 to 460 x 106 CAR+ T 
cells

Step-Up Dosing:
Day 1 – 0.06 mg/kg
Day 4 – 0.3 mg/kg
Day 7 – 1.5 mg/kg
Maintenance:
1.5 mg/kg once weekly

Administration Use blood tubing, appropriate
to use IV pump

No IV pump Subcutaneous

Median CRS Onset 7 days 1 day 2 days

Median ICANS Onset 8 days 2 days 4 days

A b e c m a .  P a c k a g e  i n s e r t .  C e l g e n e  C o r p o r a t i o n ;  2 0 2 2 .

C a r v y k t i .  P a c k a g e  i n s e r t .  J a n s s e n  B i o t e c h ,  I n c . ;  2 0 2 2 .

T e c v a y l i .  P a c k a g e  i n s e r t .  J a n s s e n  B i o t e c h ,  I n c . ;  2 0 2 2 .

35

Assessment Question #2
Bispecific T-cell engagers are of particular interest in 
multiple myeloma treatment because their use does 

not require apheresis and T-cell manipulation.

A. True
B. False

36
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Bispecific T-cell engagers are of particular interest in 
multiple myeloma treatment because their use does 

not require apheresis and T-cell manipulation.

A. True
B. False
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CRS Clinical Presentation and Grading

Key Hallmark Signs
• Fever > 100.4°F (38.5°C)
• Hypotension
• Hypoxia

Definition: A systemic inflammatory response 
triggered by immunotherapies and caused by 

release of key cytokines (IL-6, IL-10, IFN-γ)

•Symptomatic treatment only (e.g., fever, 
nausea, fatigue, headache, myalgia, malaise)

Grade 1

•O2 requirement less than 40% FiO2 or 
hypotension responsive to fluids, or low dose 
of 1 vasopressor, or Grade 2 organ toxicity

Grade 2

•Fever, O2 requirement ≥ 40% FiO2 or 
hypotension requiring high-dose or multiple 
vasopressors, or Grade 3 organ toxicity or 
Grade 4 transaminitis

Grade 3

•Requirements for ventilator support, 
continuous veno-venous hemodialysis, or 
Grade 4 organ toxicity (excluding transaminitis)

Grade 4

L e e  D W ,  e t  a l .  B l o o d .  2 0 1 4 ; 1 2 4 ( 2 ) : 1 8 8 - 1 9 5 .  

S h i m a b u k u r o - V o r n h a g e n A ,  e t  a l .  J  I m m u n o t h e r C a n c e r .  2 0 1 8 ; 6 ( 1 ) : 5 6 .  

38

CRS Management
CRS 
Grade

Treatment

1 • Acetaminophen to manage fever
• Maintenance IV fluids for hydration
• Consider tocilizumab 8 mg/kg for persistent/refractory fever lasting

> 3 days
2 • IV fluid bolus (500-1000 mL) for hypotension

• Tocilizumab 8 mg/kg for refractory hypotension
• Vasopressors for persistent hypotension beyond two fluid boluses 

and anti-IL-6 therapy
• Consider dexamethasone 10 mg IV Q6H

3 • Manage as grade 2, may increase dexamethasone to 20 mg IV Q6H 
if hypotension persists

4 • Change steroid for hypotension to methylprednisolone 1 g/day IV

N e e l a p u S S ,  e t  a l .  N a t  R e v  C l i n O n c o l .  2 0 1 8 ; 1 5 ( 1 ) : 4 7 - 6 2 .  
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Immune Effector Cell-Associated 
Neurotoxicity (ICANS)

A disorder characterized by a pathologic process involving the central nervous system following any immune 
therapy that results in activation or engagement of endogenous or infused T cells and/or other immune 

effector cells

L e e  D W ,  e t  a l .  B i o l B l o o d  M a r r o w  T r a n s p l a n t .  2 0 1 9 ; 2 5 ( 4 ) : 6 2 5 - 6 3 8 .  

Immune Effector Cell-Associated Encephalopathy (ICE) Score

Criteria Measure Points

Orientation Orientation to year month, city, hospital 4

Naming Ability to name 3 objects 3

Follow Commands Ability to follow simple commands 1

Writing Ability to write a standard sentence 1

Attention Ability to count backwards from 100 by 10 1

ICANS Grade Score

No impairment 10

Grade 1 7-9

Grade 2 3-6

Grade 3 0-2

Grade 4 0

40

ICANS Management

N e e l a p u S S ,  e t  a l .  N a t  R e v  C l i n O n c o l .  2 0 1 8 ; 1 5 ( 1 ) : 4 7 - 6 2 .  

ICANS 
Grade

Concurrent CRS No Concurrent CRS

2 Tocilizumab 8 mg/kg
+
Dexamethasone 10 mg IV Q6H 
OR 
Methylprednisolone 1 mg/kg IV Q12H 
(if refractory to anti-IL-6 therapy)

Dexamethasone 10 mg/kg IV Q6H 
OR 
Methylprednisolone 1 mg/kg IV Q12H

3-4 Continue steroids until improvement to grade 1 and then taper. 
Manage as above.

41

Summary

u Multiple myeloma is a non-curative disease with goal for 
disease control, improved quality of life, and prolonged 
survival

u Triplet therapy is preferred for induction therapy in multiple 
myeloma

u CAR-T cell therapy and bispecific agents represent new 
therapeutic approaches in patients with relapse/refractory 
disease

42
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Future Directions

u Bispecific Agents
uBCMA x CD3-Targeted

uTeclistamab (FDA Approval October 2022)
uElranatamab, REGN5458, Pavurutumab

uGPRC5D x CD3-Targeted
uTalquetamab

uFcRH5 x CD3-Targeted
uCevostamab

h t t p s : / / w w w . c l i n i c a l t r i a l s . g o v
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CAR-T Cell Therapy in 
Multiple Myeloma

Caleb Good, PharmD
PGY2 Hematology/Oncology Pharmacy Resident

Memorial Cancer Institute
cgood@mhs.net
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Precision 
Medicine in 
Transplant

Marisol Matta, PharmD
PGY2 Solid Organ Transplant
Jackson Memorial Hospital

1

Objectives

u Describe some basic elements in the immunologic risk evaluation of a 
solid organ transplant recipient

u Discuss how precision medicine may play a role in risk stratification in 
kidney transplant

u Explore how molecular variations can affect commonly used therapies 
and outline current CPIC guidelines regarding immunosuppressive 
medicines

CPIC: Clinical Pharmacogenetics Implementation Consortium

2

Kidney Transplantation Trends

OPTN/SRTR 2020 Annual Report

Precision medicine in SOT: combining genetics and environmental factors to 
individualize each recipient transplant management to improve outcomes 

SOT: Solid Organ Transplant

3
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Kidney Listing Process

Evaluation

•Medical and surgical history
•Adherence assessment
•Psychosocial evaluation 
•Financial support
•Extensive physical exam (major 

organs and body parts)
•Compatibility tests: 

•Blood typing
•Tissue typing (HLA, crossmatch, 

serologies)

KDIGO 2020 Clinical Practice Guideline on the Evaluation and Management of Candidates for Kidney Transplantation 

HLA: Human Leukocyte Antigen

4

Immunological Risk Assessment

• HLA mismatches
• Younger recipient age
• Older donor age 
• African-American ethnicity 
• PRA >0% 
• Presence of a DSA
• Blood group incompatibility 
• Delayed onset of graft function 
• Cold ischemia time >24 hours

KDIGO High risk for rejection 

KDIGO 2009 Clinical Practice Guideline for the Care of Kidney Transplant Recipients 

KDIGO: The Kidney Disease: Improving Global Outcomes; HLA: Human Leukocyte Antigen, PRA: Panel Reactive Antibody, 

DSA: Donor Specific Antibody

5

Future Considerations in Listing Process

• Apolipoprotein L1
• MICA
• Caveolin-1

Donor Genetics

• LIMS1
• IFN γ +874
• Prothrombotic genetic variants 

Recipient Genetics

Nobakht, E, et al. Transplantation Direct 7.2 (2021).

MICA: MHC class I-related chain A, LIMS1: LIM Zinc Finger Domain Containing 1 gene, IFN: Interferon

6
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Donor Genetics

Apolipoprotein
L1

•AA genotype is 
associated 
with allograft 
failure

MICA

•Antibodies 
against MICA 
have been 
associated 
with acute and 
chronic 
rejection

Caveolin-1

•Donor AA 
genotype was 
associated 
with 97% renal 
graft failure 
(interstitial 
fibrosis) 

Reeves-Daniel, AM; et al. Am J of Transplantation 11.5 (2011): 1025-1030
Tonnerre, Pierre, et al. J of Am Soc of Nephrology: JASN 24.6 (2013): 954
Moore, Jason, et al. Jama 303.13 (2010): 1282-1287 

MICA: MHC class I-related chain A

7

Future Considerations in Listing Process

• Apolipoprotein L1
• MICA
• Caveolin-1

Donor Genetics

• LIMS1
• IFN γ +874
• Prothrombotic genetic variants 

Recipient Genetics

Nobakht, E, et al. Transplantation Direct 7.2 (2021).

MICA: MHC class I-related chain A, LIMS1: LIM Zinc Finger Domain Containing 1 gene, IFN: Interferon

8

Recipient Genetics

LIMS1

• Gene 
mismatch was 
associated 
with 60% 
increase in 
rejection

IFN γ +874

• AA genotype 
at 3.4 times 
higher risk for 
CMV due to 
lower 
production of 
IFN

Prothrombotic
genetic variants

• FV G1691A, PT 
G20210A, and 
T677T variant 
of MTHFR

• Associated 
with rejection 

LIMS1: LIM Zinc Finger Domain Containing 1 gene, IFN: Interferon, CMV: Cytomegalovirus, FV: Factor V, PT: Prothrombin, 

MTHFR: Methylenetetrahydrofolate Reductase 

Steers, NJ; et al. NEJM 380.20 (2019): 1918-1928
Vu, D., et al. Transplant Infectious Disease 16.5 (2014): 724-732
Heidenreich, Stefan, et al. J of Am Soc of Nephrology 14.1 (2003): 234-239

9
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Which of the following is NOT a consideration 
for transplant?

A. Social support

B. Financial support

C. Apolipoprotein testing

D. Distance from transplant center 

10

Which of the following is NOT a consideration 
for transplant?

A. Social support

B. Financial support

C. Apolipoprotein testing

D. Distance from transplant center 

11

Precision Medicine in Transplant

Aid in early diagnosis

Measure treatment response

Improve long-term organ function

Monitor immunosuppression

Sirota, M, and Sarwal, M. Transplantation 101.8 (2017): 1777-1782.

12
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Immunosuppression Purpose

•Deplete or modulate 
lymphocytes response at the 
time of transplant

Induction

•Long term treatment to 
prevent rejection and 
deterioration of graft function

Maintenance

KDIGO 2009 Clinical Practice Guideline for the Care of Kidney Transplant Recipients 

13

Maintenance Immunosuppression

Calcineurin Inhibitors (CNI)

Anti-metabolites

Mammalian Target of Rapamycin Inhibitors (mTORi)
Additional Classes: Corticosteroids and Co-stimulatory blockade

14

Calcineurin Inhibitors (CNI)

Kant, S, et al. The Am J of Med (2022); 135(8): 9501-957

1. Immunophilin complex: 

• CSA → cyclophilins

• Tacrolimus → FKBP12

2. Complex inhibits calcineurin  

3. Prevent dephosphorylation of NFAT 

4. Decrease in cytokine production 

CSA: Cyclosporine, FKBP12: FK Binding Protein 12, 
NFAT: Nucleic Factor of Activated T Cells

15
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CNI Pharmacokinetics

Metabolism

Cheung, CY. (2009)
Schiff, J; et al. Clin J of Am Soc of Neph 2.2 (2007): 374-384

Monitoring

16

CNI Patient variability

Chen, L, Ramesh Prasad GV. Pharmacogenomics and personalized medicine 11 (2018): 23.
Thongprayoon, C, et al. J of Clin Med 9.7 (2020): 2193.
Freeman, D. J. Clinical biochemistry 24.1 (1991): 9-14.

Tacrolimus

Absorption 

• P-glycoprotein substrate (↓)
• Encoded by ABCB1 gene

• Food (↓)

Metabolism
•CYP450 3A4
•CYP450 3A5*1/*1,*1/*3: fast metabolizers
•CYP450 3A5*3/*3: slow metabolizers

Cyclosporine

Absorption

• P-glycoprotein substrate (↓)
• Food (↓)

Metabolism 

• CYP450 3A4

17

CNI Common Side Effects

Electrolyte 
imbalance
• ↑Potassium
• ↓Magnesium

Nephrotoxicity
Neurotoxicity 
• Headache
• Tremors
• Seizures

Increase in
• Blood glucose
• Blood pressure
• Lipids

Tacrolimus [Package Insert] 
Cyclosporine [Package Insert]

18
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Maintenance Summary

CNI
•Tacrolimus
•Cyclosporine

Anti-metabolites
•Mycophenolate
•Azathioprine

mTORi
•Sirolimus
•Everolimus

• Therapeutic Drug 
Monitoring

• Narrow Therapeutic Index
• Inter-patient Variability

• Patient Tolerability

• Therapeutic Drug Monitoring
• Patient Tolerability

19

CNI- Guideline Recommendations

Tacrolimus

•Role: 
•Tacrolimus is superior to cyclosporine for prevention of 

rejection and reducing severity of rejection
•Extended release is equally effective as immediate release 

and could increase medication adherence

Cyclosporine

•Role: 
•May be used as an alternative to tacrolimus who are 

tacrolimus intolerant

Nelson, J, et al. Pharmacotherapy: The J of Human Pharmacology and Drug Therapy 42.8 (2022): 599-633.

20

Maintenance Immunosuppression

Calcineurin Inhibitors (CNI)

Anti-metabolites

Mammalian Target of Rapamycin Inhibitors (mTORi)
*Corticosteroids, Co-stimulatory blockade

21
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Anti-metabolites

Kant, S, et al. The Am J of Med (2022); 135(8): 9501-957

u Mycophenolate (MMF, MPA): 
inhibitor of IMPDH → inhibits 

de novo guanosine nucleotides 
and blocks DNA synthesis

u Azathioprine: 
u Prodrug for 6-MP

u Inhibits DNA replication and 
de novo purine synthesis 

MPA: Mycophenolic Acid, MMF: Mycophenolate Mofetil, 

IMPDH:  inosine monophosphate dehydrogenase 
6MP: 6-mercapopurine 

22

Pharmacokinetics 

Van Gelder, T. Kidney International 100.6 (2021): 1185-1189.

Mycophenolate

MPA: Mycophenolic Acid, MMF: Mycophenolate Mofetil, MPAG: Glucuronidated MPA 

23

Pharmacokinetics 

Casajús, A, et al. Advances in Therapy 39.4 (2022): 1743-1753.

Azathioprine

AZA: Azathioprine, TPMT: Thiopurine Methyltransferase , NUDT15: Nudix Hydrolase 15

24
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Anti-metabolites Side Effects

Mycophenolate. [Package Insert]
Azathioprine. [Package Insert]

Gastrointestinal
• Diarrhea
• Abdominal pain
• Nausea/vomiting

Bone marrow 
suppression
• Leukopenia

• Anemia
• Thrombocytopenia

25

Maintenance Summary

CNI
•Tacrolimus
•Cyclosporine

Anti-metabolites
•Mycophenolate
•Azathioprine

mTORi
•Sirolimus
•Everolimus

• Therapeutic Drug Monitoring
• Narrow Therapeutic Index

• Patient Tolerability
• Therapeutic drug monitoring 

not standard of care

• Therapeutic Drug Monitoring
• Patient Tolerability

26

Anti-metabolites- Guideline 
Recommendations

Nelson, J, et al. Pharmacotherapy: The J of Human Pharmacology and Drug Therapy 42.8 (2022): 599-633.

Mycophenolate

• Role 
• There may be benefit to use of mycophenolate than azathioprine 

for prevention of acute rejection
• MPA vs MMF: recipients with GI side effect, may benefit from 

conversion from MMF to MPA 

Azathioprine

• Role 
• Antimetabolite of choice for all transplant recipients that are, or 

desiring to become, pregnant
• May be used as an alternative to MPA who are MPA intolerant

MPA: Mycophenolic Acid, MMF: Mycophenolate Mofetil

27
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Maintenance Immunosuppression

Calcineurin Inhibitors (CNI)

Anti-metabolites

Mammalian Target of Rapamycin Inhibitors (mTORi)
*Corticosteroids, Co-stimulatory blockade

28

Mammalian Target of Rapamycin Inhibitors 
(mTORi)

Kant, S, et al. The Am J of Med (2022); 135(8): 9501-957

u Sirolimus and everolimus binds 
to FKPB-12

u Complex inhibits mTOR →
prevents cell cycle progressing 
from G1 to S phase

u Additional effects: 

u Inhibition of fibroblasts

uReduces angiogenesis by 
inhibiting VEGF

mTOR: Mammalian Target of Rapamycin 
VEGF: Vascular Endothelial Growth Factor

29

mTOR Pharmacokinetics

Monitoring

Cheung, CY. (2009)
Thudium, K et al. Clin Pharm: Advances and Applications (2015):11

Metabolism

P-gP

30
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mTORi Side Effects

Sirolimus [Package Insert]
Everolimus [Package Insert]

Impaired 
Wound Healing Proteinuria

Bone Marrow 
Suppression 
• Leukopenia
• Anemia
• Thrombocytopenia

Mouth Ulcers

31

Maintenance Summary

CNI
•Tacrolimus
•Cyclosporine

Anti-metabolites
•Mycophenolate
•Azathioprine

mTORi
•Sirolimus
•Everolimus

• Therapeutic Drug Monitoring
• Narrow Therapeutic Index

• Patient Tolerability
• Therapeutic drug monitoring 

not standard of care

• Therapeutic Drug Monitoring
• Patient Tolerability

32

mTORi- Guideline Recommendations

Nelson, J, et al. Pharmacotherapy: The J of Human Pharmacology and Drug Therapy 42.8 (2022): 599-633.

mTORi

• Role in renal dysfunction 
• May be considered with low-dose CNI, MPA, with 

or without corticosteroids to minimize CNI-
associated kidney dysfunction

• May be considered as a replacement to CNI
• May be considered to replace antimetabolite in 

addition with low dose CNI
• Role in malignancy 

• mTORi associated with reduction in de novo and 
recurrent malignancies 

CNI: Calcinurein Inhibitor, MPA: Mycophenolic Acid
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True or false: patients on tacrolimus and are 
CYP3A5 extensive metabolizer require lower 
doses of tacrolimus. 

34

True or false: patients on tacrolimus and are 
CYP3A5 extensive metabolizer require lower 
doses of tacrolimus. 

35

Precision Medicine in Transplant

Aid in early diagnosis

Measure treatment response

Improve long-term organ function

Monitor immunosuppression

Sirota, M, and Sarwal, M. Transplantation 101.8 (2017): 1777-1782.
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Precision Medicine with Tacrolimus

Parabolic personalized 
dosing (PPD)

Algebraic formula with 
related phenotype to 

predict dosing

Adjustments 
• Drug interactions
• Dialysis 

Genotyping 

CYP450

P-glycoprotein
• ABCB1 gene

Dafoe, DC, et al. Seminars in Nephrology. Vol. 38. No. 4. WB Saunders, 2018
Zarrinpar, A., et al. Sci Transl Med. 2016; 8: 333ra49."
Nobakht, E, et al. Transplantation Direct 7.2 (2021).

37

u Prospective randomized, single-center study

u 8 post-liver transplant recipients

u 4 patients monitored with PPD

u 4 control patients received standard of care 

u First 10 days post-transplant tacrolimus adjustments were 
made based on standard of care

PPD: Parabolic Personalized Dosing 

38

Zarrinpar, A, et al. Science translational medicine 8.333 (2016): 333ra49-333ra49.
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Results

• Control: trough levels were ~72% 
outside goal range with ~31 % 
having trough levels ≥2 ng/mL 
outside range

• PPD: trough levels were ~52% out 
of goal range with ~11% having 
trough levels outside ≥2ng/mL

Zarrinpar, A, et al. Science translational medicine 8.333 (2016): 333ra49-333ra49.

40

Precision Medicine with Tacrolimus

Parabolic personalized 
dosing (PPD)

Algebraic formula with 
related phenotype to 

predict dosing

Adjustments: 
• Drug interactions
• Dialysis 

Genotyping 

CYP450

P-glycoprotein
• ABCB1 gene

Dafoe, DC, et al. Seminars in Nephrology. Vol. 38. No. 4. WB Saunders, 2018
Zarrinpar, A., et al. Sci Transl Med. 2016; 8: 333ra49."
Nobakht, E, et al. Transplantation Direct 7.2 (2021).

41

u Observational, cohort single center study
u 577 KTR from 2005-2015 and were CYP3A5 genotyped
u Maintenance immunosuppression 

u Tacrolimus (trough goal: 5-10)
u MMF
u Prednisone

u Followed up through 60 months post transplant
u Aim: association of CYP3A5 genotype with biopsy 

characteristics for up to 5 years

Characteristic CYP3A5 
Genotype

Total (n)

Extensive
metabolizer

CYP3A5*1/*1 74

Intermediate
metabolizer

CYP3A5*1/*3 158

Poor metabolizer CYP3A5*3/*3 345

KTR: Kidney Transplant Recipient, MMF: Mycophenolate mofetil
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Results
Characteristic All

(n=577)
Extensive 
Metabolizer 
(n=74)

Intermediate 
Metabolizer 
(n=158)

Poor 
Metabolizer 
(n=345)

P-value

BPAR (n [%]) 150 (26) 21 (28) 34 (22) 95 (28) 0.3

Dialysis (n [%]) 69 (12) 10 (14) 18 (11) 41 (12) 0.9

Time to dialysis (month) 21 (1-41) 33 (9-56) 15 (3-32) 21 (1-40) 0.7

BPAR: Biopsy Proven Acute Rejection

Flahault, A, et al. Pharmacogenomics 18.2 (2017): 165-173.

43

Precision Medicine with Azathioprine

TPMT NUDT15

TPMT: Thiopurine Methyltransferase , NUDT15: Nudix Hydrolase 15

44

u 82 KTR from 1991 - 1996
u Maintenance immunosuppression: 

u Cyclosporine
u Azathioprine
u Prednisone

u Aim: Long term TPMT inducibility in KTR
u Incidence of at least one acute rejection at 6 

months, p=0.002: 
u 35% TPMT Inducers 

u 69% of non-TPMT inducers 

KTR: Kidney Transplant Recipient
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True or false: maintenance 
immunosuppression therapies are currently 
highly personalized and lead to little 
variation in transplant outcomes.  

46

True or false: maintenance 
immunosuppression therapies are currently 
highly personalized and lead to little 
variation in transplant outcomes.  

47

Clinical Pharmacogenetics Implementation 
Consortium (CPIC) Guidelines

Provides guidance and 
understanding to clinicians on 

how genetic test results can be 
used to optimize medications

48
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CPIC Tacrolimus Recommendations

Birdwell, K.A., et al. Consortium (CPIC) Guidelines for CYP3A5 Genotype and Tacrolimus Dosing

CYP3A5
Phenotype

Genotype(s) Tacrolimus Impact Therapeutic 
recommendations

Extensive 
metabolizer

CYP3A5*1/*1 • Lower trough
• Decreased chance of 

achieving target trough

• Increase starting dose 1.5-
2x starting dose

• Total dose should not 
exceed 0.3 mg/kg/day

Intermediate 
metabolizer

CYP3A5*1/*3,
*1/*6, *1/*7

• Lower trough
• Decreased chance of 

achieving target trough

Poor 
metabolizer

CYP3A5*3/*3,
*6/*6, *7/*7, *3/*6, 
*3/*7, *6/*7

• Higher trough
• Increased change of 

achieving target trough

• Initiate therapy with 
standard dose

49

CPIC Azathioprine Recommendations

Birdwell, K.A., et al. Consortium (CPIC) Guidelines for CYP3A5 Genotype and Tacrolimus Dosing

TPMT
Phenotype

Genotype(s) Azathioprine Impact Therapeutic 
recommendations

Normal 
metabolizer

TPMT*1/*1 • Lower TGN metabolites
• Normal risk of leukopenia, 

neutropenia,
myelosuppression

• Start normal dosing

Intermediate 
metabolizer

TPMT*1/*2, *1/*3A, 
*1/*3B, *1/*3C, 
*1/*4

• Moderate to high
concentrations of TGN 
metabolites

• Increased risk of thiopurine-
related effects

• Start with 30-80% of 
normal dose

• Adjust doses based on 
degree of 
myelosuppression 

Possible 
intermediate 
metabolizer

TPMT*2/*8, *3A/*7

Poor 
metabolizer

TPMT*3A/*3A, 
*2/*3A, *3A/*3C, 
*3C/*4,
*2/*3C, *3A/*4

• Extremely high TGN 
metabolites

• Greatly increased risk of 
thiopurine related effects

• Consider alternative
nonthiopurine
immunosuppressant
therapy

50

CPIC Azathioprine Recommendations

Birdwell, K.A., et al. Consortium (CPIC) Guidelines for CYP3A5 Genotype and Tacrolimus Dosing

NUDT
Phenotype

Genotype(s) Azathioprine Impact Therapeutic 
recommendations

Normal 
metabolizer

NUDT*1/*1 • Normal risk of thiopurine-
related effects

• Start with normal starting 
dose

Intermediate 
metabolizer

NUDT*1/*2, *1/*3 • Increased risk of
thiopurine-related
effects

• Start with 30-80% of normal 
dose

• Adjust doses based on 
degree of myelosuppression Possible 

intermediate 
metabolizer

NUDT*2/*5, *3/*6

Poor 
metabolizer

NUDT*2/*2, *2/*3, 
*3/*3

• Greatly increased risk of 
thiopurine-related 
effects

• Consider alternative 
nonthiopurine
immunosuppressant
therapy.
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Precision Medicine in SOT

Expanding the field to customize and 
improve outcomes

Currently we have CPIC guidelines to 
connect genetics with clinical practice

Much more is still needed to understand and 
assess impact in transplant

52

Precision 
Medicine in 
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Marisol Matta, PharmD
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Cardiology: 
What’s New on 

The Beat

Aixa Andion Arias, PharmD.
PGY-1 Resident

Mount Sinai Medical Center

1

Objectives

Discuss recently updated 
guidelines and newly 
available literature

Evaluate impact of 
recently published 
studies on clinical 

practice as it relates to 
cardiology

Develop appropriate 
recommendations based 

on patient specific 
factors supported by the 

data presented

2

Why do we care about guidelines?

v The application of guidelines improves the quality of clinical practice; 
therefore, it is of great importance that recommendations are presented in 

formats that can be easily used and interpreted

v Guidelines do not get updated every single year, updates in 

recommendations may lag depending on when the last update was published

v Therefore, it is imperative to use guidelines in addition to the most up to 
date literature and trials available to optimize patient care

3
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Heart Failure

v HF is a complex clinical syndrome with symptoms and signs that result 
from any structural or functional impairment of ventricular filling or 
ejection of blood

v 115 million people have hypertension, 100 million have obesity, 26 
million have diabetes, and 125 million have atherosclerotic CVD

v These are known risk factors with high relative risk and population 
attributable risk for development of HF

v Therefore, a large proportion of the US population can be categorized 
as being at-risk for HF or stage A HF

v Guidelines updated in 2022 

4

HF Classifications

J Am Coll Cardiol. 2022

5

Quick Review:

u AHA/ACC stage B heart failure correlates to which of the definitions below?
a) Advanced heart failure requiring interventions
b) Structural heart disease and symptoms present
c) Structural heart disease but without signs and symptoms of heart failure
d) At high risk of developing heart failure with no structural damage present

6
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Risk Factors

v Uncontrolled hypertension (#1 cause)
v Cardiomyopathy
v Obesity & physical inactivity
v Coronary artery disease (CAD)
v Smoking
v Alcohol abuse

v Hyperthyroidism

8

Signs & Symptoms 

v General: dyspnea, fatigue, weakness, reduced exercise capacity
v Left sided heart failure: orthopnea, paroxysmal nocturnal dyspnea, 

bibasilar rales, S3 gallop, hypoperfusion
v Right sided heart failure: peripheral edema, ascites, jugular venous 

distention, hepatojugular reflux, hepatomegaly

9
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Diagnosis

v Echocardiography: EF %, cardiomegaly, thickening of walls
v B-type natriuretic peptide (BNP): released by strained ventricles 

during an exacerbation 
Ø > 500 in HF exacerbation

v X-ray: pulmonary congestion
v CBC & BMP

v Troponins, lipid panel, EKG

10

Summary of Updates

v The 2022 Guideline for the Management of HF recommended treatment 
for those with HFrEF including four classes of medications, in addition to 
diuretics:
Ø Angiotensin receptor-neprilysin inhibitors (ARNis), and if not feasible, 

the use of ACEi is recommended

Ø Mineralocorticoid receptor antagonists (MRA) 
Ø Beta-blockers
Ø SGLT2 inhibitors (SGLT2i), recommended for people with symptomatic 

chronic HFrEF regardless of the presence or absence of type 2 
diabetes

J Am Coll Cardiol. 2022

11

Summary of Updates cont.

v Cholesterol-lowering statins, recommended for people with a history 
of a myocardial infarction or acute coronary syndrome

v For people with HFpEF, the guideline suggests that SGLT2i may be 
beneficial in decreasing HF hospitalizations and cardiovascular 
mortality

v In select individuals with HFpEF, MRAs, ARBs and ARNi may be 
considered, particularly among people with LVEF on the lower end of 
the spectrum of HFpEF

12
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Rationale & Evidence 
Behind Recommendations

14

Renin-Angiotensin System Inhibition

v Recommendation: 
Ø In patients with HFrEF and NYHA class II to III symptoms, the use of 

ARNi is recommended to reduce morbidity and mortality 

v Rationale: 
Ø Inhibition of the renin-angiotensin system is recommended to 

reduce morbidity and mortality for patients with HFrEF, and ARNi, 
ACEi, or ARB are recommended as first-line therapy 

15



1/19/23

6

ARNis (Entresto)

v An ARNi is composed of an ARB and a neprilysin inhibitor, an enzyme that 
degrades natriuretic peptides, bradykinin, adrenomedullin, and other vasoactive 
peptides

v PARADIGM-HF 
Ø RCT that compared sacubitril- valsartan, with enalapril in symptomatic 

patients with HFrEF tolerating an adequate dose of either ACEi or ARB
Ø sacubitril-valsartan significantly reduced the composite endpoint of 

cardiovascular death or HF hospitalization by 20% relative to enalapril
Ø associated with symptomatic hypotension and a comparable incidence of 

angioedema when compared with enalapril
v Trial data have included ACEi/ARB-naïve patients before ARNi initiation 

Ø 53% in the PIONEER-HF trial and 24% in the TRANSITION trial and have shown 
similar efficacy and safety in treatment-naïve patients 

16

ACEis

v ACEis impede maladaptive remodeling after acute MI in patients with reduced 
LVEF 

v RCTs clearly establish the benefits of ACE inhibition in patients with mild, 
moderate, or severe symptoms of HF and in patients with or without CAD

v In survivors of acute MI with asymptomatic LV dysfunction (LVEF <35%–40%), 
RCTs have shown reduced mortality, HF hospitalizations, and progression to 
severe HF compared with placebo 

v Data suggest that there are no differences among available ACEi in their 
effects on symptoms or survival 
Ø should be started at low doses and titrated upward to doses shown to 

reduce the risk of cardiovascular events in clinical trials
Ø Although the use of an ARNi in lieu of an ACEi for HFrEF has been found to 

be superior, for those patients for whom ARNi is inappropriate, continued 
use of an ACEi for all classes of HFrEF remains strongly advised

17

ARBs

v Reduce mortality and HF hospitalizations in patients with HFrEF
v Unlike ACEi, ARB do not inhibit kininase and are associated with a 

much lower incidence of cough and angioedema, although kininase 
inhibition by ACEi may produce beneficial vasodilatory effects

v Patients who are intolerant to ACEi because of cough or angioedema 
should be started on an ARB

v For those patients for whom an ACEi or ARNi is inappropriate, use of 
an ARB remains advised 

18
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Beta Blockers

v Recommendation:
Ø In patients with HFrEF, with current or previous symptoms, use of 1 of the 3 

beta blockers with proven benefit is recommended to reduce mortality and 
hospitalizations 

Ø bisoprolol, carvedilol, metoprolol succinate

v Rationale:
Ø Clinical trials have shown that beta blockers should be prescribed to all 

patients when HFrEF is diagnosed, including in-hospital, unless contra-
indicated or not tolerated 

Ø These benefits of beta blockers were observed in patients with or without 
CAD, and in patients with or without diabetes, older patients, as well as in 
women and across racial and ethnic groups but not in patients with AF 

19

MRAs

v Recommendation:
Ø In patients with HFrEF and NYHA class II to IV symptoms, an MRA 

(spironolactone or eplerenone) is recommended to reduce 
morbidity and mortality, if eGFR is >30 mL/min/1.73 m2 and 
serum potassium is <5.0 mEq/L 

v Rationale:
Ø Clinical trials suggest a benefit of MRA across the spectrum of 

HFrEF, inclusive of a wide range of etiologies and disease severities

Ø The starting dose of spironolactone and eplerenone is 25 mg orally 
daily, increased to 50 mg daily orally after a month

20

Statins

v In multiple RCTs, statins have been shown to prevent adverse CAD events 
in patients with an MI, ACS, and with high cardiovascular risk

Ø These trials have also shown that statin therapy reduces the risk of 
incident HF

Ø A meta-analysis of 6 RCTs of >110,000 patients with ACS showed that 
intensive statin therapy reduced hospitalizations for HF 

Ø A subsequent, larger collaborative meta-analysis of up to 17 major 
primary and secondary prevention RCTs showed that statins reduced HF 
hospitalization  

v These data support the use of statins to prevent symptomatic HF and 
cardiovascular events in patients with acute MI or ACS

21
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Hydralazine/Isosorbide Dinitrate

v Recommendation:
Ø For patients self-identified as African American with NYHA class III-IV 

HFrEF who are receiving optimal medical therapy, the combination of 
hydralazine and isosorbide dinitrate is recommended to improve 
symptoms and reduce morbidity and mortality

v Rationale:
Ø Two RCTsà V-HeFT and A-HeFT

Ø A-HeFT was terminated early because of evidence of remarkable benefit
Ø The benefit in both trials was seen only at doses achieved in those trials 

that are higher than doses typically used in clinical practice and with 
short-acting nitrate therapy 

Ø The combination of hydralazine and isosorbide dinitrate is appropriate 
for African Americans with HFrEF who remain symptomatic despite 
concomitant use of ACEi (or ARB), beta blockers, and MRA

22

SGLT-2 Inhibitors: Newest Addition

u Recommendation:

u In patients with symptomatic chronic HFrEF, SGLT2i are recommended to 
reduce hospitalization for HF and cardiovascular mortality, irrespective of the 
presence of type 2 diabetes 

u Rationale:

u The DAPA-HF trial and EMPEROR-Reduced trial showed the benefit of SGLT2i 
(dapagliflozin and empagliflozin, respectively) versus placebo on the 
composite of cardiovascular death and HF hospitalization 

u The overall 31% reduction in HF hospitalizations was noted irrespective of the 
presence or absence of preexisting HF, although only 10% to 14% of participants 
had HF at baseline

u Patients enrolled had symptomatic chronic HFrEF (LVEF <40%, NYHA class II to 
IV, and elevated natriuretic peptides) and were already on GDMT

23

SGLT2 inhibitors in HFpEF

u In the SOLOIST-WHF (79%: LVEF, <50%) were enrolled before discharge or 
within 3 days of discharge
u Sotagliflozin, a dual inhibitor of  SGLT1 & SGLT2, reduced the combined 

endpoint of cardiovascular death, HF hospitalization, or urgent HF visits 
by 33% but has not been approved by the U.S. FDA 

u EMPEROR-Preserved showed a significant benefit of the SGLT2i, 
empagliflozin, in symptomatic patients with HF with LVEF >40%
u The 21% reduction in the primary composite endpoint of time to HF 

hospitalization or cardiovascular death was driven mostly by a significant 
29% reduction in time to HF hospitalization

u Empagliflozin also resulted in a significant reduction in total HF 
hospitalizations, decrease in the slope of the eGFR decline, and a modest 
improvement in QOL at 52 weeks

24
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Interactive Question

u SGLT2-inhibitors have demonstrated cardiovascular benefits and reduced 
hospitalizations in both HFrEF and HFpEF

a) True

b) False

25

Ivabridine

v Recommendation:
Ø For patients with symptomatic (NYHA class II to III) HFrEF who are receiving 

GDMT, including a beta blocker at maximum tolerated dose, and who are in 
sinus rhythm with a heart rate of >70 bpm at rest, ivabradine can be 
beneficial to reduce HF hospitalizations and cardiovascular death 

v Rationale:
Ø The SHIFT trial tested the hypothesis that reducing heart rate in patients 

with HF improves cardiovascular outcomes & demonstrated the efficacy of 
ivabradine, a sinoatrial node modulator that selectively inhibits the If
current, in reducing the composite endpoint of cardiovascular death or HF 
hospitalization in patients with HF 

Ø Only 25% of patients studied in SHIFT were on optimal doses of beta-
blocker therapy 

26

Digoxin

v Recommendation: 
Ø In patients with symptomatic HFrEF despite GDMT (or who are unable to 

tolerate GDMT), digoxin might be considered to decrease hospitalizations 
v Rationale:

Ø To date, there has been only 1 large-scale, RCT of digoxin in patients with 
HF 

Ø This trial, which predated current GDMT, primarily enrolled patients with 
NYHA class II to III HF and showed that treatment with digoxin for 2 to 5 
years had no effect on mortality but modestly reduced the combined risk 
of death and hospitalization

Ø The benefit in patients on current GDMT is unclear because most trials 
preceded current GDMT, thus, use of digoxin requires caution in patients 
with HF and is reserved for those who remain symptomatic despite 
optimization of GDMT

27
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Soluble Guanylate Cyclase Stimulators

v Recommendation:

Ø In selected high-risk patients with HFrEF and recent worsening of HF already 
on GDMT, an oral soluble guanylate cyclase stimulator (vericiguat) may be 
considered to reduce HF hospitalization and cardiovascular death 

v Rationale:

Ø Vericiguat directly binds and stimulates cGMP production, with potentially 
beneficial effects in patients with HF including vasodilation, improvement in 
endothelial function, as well as decrease in fibrosis and remodeling of the 
heart 

Ø The VICTORIA trial randomized 5050 patients with worsening HFrEF to 
vericiguat vs placebo 

Ø Primary outcome, cardiovascular death or HF hospitalization, occurred in 
35.5% with vericiguat compared with 38.5% with placebo 

Ø Relative risk reduction of 10% in the primary outcome

28

In summary

v Agents that reduce mortality & morbidity:
Ø ARNI, ACEi/ARBs, Beta-blockers, Aldosterone antagonists, 

Hydralazine/Isosorbide dinitrate, SGLT2i

v Agents that decrease hospitalizations:
Ø Ivabridine & Digoxin

v Loop diuretics provide only symptom relief, but have no effect on mortality or 
hospitalizations

29

Acute Coronary 
Syndromes (ACS)

30
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ACS

v Acute myocardial infarction (MI) is an event of myocardial necrosis caused by 
an unstable ischemic syndrome

v The usual initiating mechanism for acute myocardial infarction is rupture or 
erosion of a vulnerable, lipid-laden, atherosclerotic coronary plaque, 
resulting in exposure of circulating blood to highly thrombogenic core and 
matrix materials in the plaque 

Ø Totally occluding thrombusà STEMI
Ø Partial occlusionà NSTEMI or UA

v Most recent guidelines are from 2014

31

Risk Factors

v Risk factors include
Ø Diabetes
Ø Hypertension
Ø Hyperlipidemia
Ø Smoking
Ø Obesity
Ø Family history of heart disease/stroke

32

Signs & Symptoms

v Presenting symptoms include:
Ø Typical ischemic-type chest discomfort
Ø Dyspnea
Ø Nausea
Ø Unexplained weakness 
Ø Sweating
Ø Pain/discomfort radiating to arms, neck, jaw

v Upon complaints of chest pain, patient should be advised to take 
sublingual (SL) nitroglycerin 0.4 mg tablet every 5 minutes up to three 
times to help relieve ischemic discomfort.

33
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Different Types
Acute 

Coronary 
Syndrome

Partially 
occluding 
thrombus

ST-segment 
elevation 

absent

No increase in 
troponins

Unstable 
angina

Increased 
troponins

NSTEMI

Fully 
occluding 
thrombus

ST-segment 
elevation 
present

Increased 
troponins

STEMI

34

STEMI

v Reperfusion therapy with Percutaneous coronary intervention (PCI) or fibrinolytics 
Ø PCI preferred 

v Why is PCI preferred in STEMI?
Ø The advantages of primary PCI over fibrinolysis include lower rates of early 

death, reinfarction, and intracranial hemorrhage
Ø However, when PCI is delayed by more than 120 minutes, fibrinolytic therapy 

should be given if it is not contraindicated 

v Managed with ischemia-guided strategies and risk stratification assessments
Ø Due to the partial blockage in NSTEMI, PCI can take place within 24-48 hours 

NSTEMI/UA

35

Management

36
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Recommendations for Use of Heparin in NSTEMI

v The 2014 AHA guidelines for the management of NSTEMI recommend: 

Unfractionated heparin (UFH)
Ø LDà 60 units/kg (maximum 4,000 units) 
Ø MDà 12 units/kg/h (maximum 1,000 units/h) adjusted by hospital protocol based 

on aPTT

Ø Infusion to be continued for 48 hours or until PCI is performed (Level of Evidence 
B) 

Enoxaparin 
Ø 1mg/kg SQ every 12 hours (Level of Evidence A)
Ø Reduced dosing of 1 mg/kg SQ every 24 hours for patients with CrCl < 30 ml/min

37

Evidence Behind Recommendations

v Studies supporting the addition of a parenteral anticoagulant to aspirin in 
patients with NSTE-ACS were performed primarily on patients with a 
diagnosis of “unstable angina” in the era before DAPT and early 
catheterization and revascularization 

v In general, those studies found a strong trend for reduction in composite 
adverse events with the addition of parenteral UFH to aspirin therapy

v Primary studies comparing heparin to placebo or aspirin alone have been 
lacking since the 1990s, but there have been a few systematic reviews 
looking at heparin use in unstable angina (UA) and NSTEMI patients

38

Let’s Examine the Available Literature
Study Type Comparison Outcomes/Conclusion

Threoux et al. 1988 Prospective RCT
N= 479 patients with 
unstable angina

v Patients treated with 
placebo, aspirin, 
heparin infusion or 
both

v All treatments reduced 
infarction and refractory 
angina, with no statistically 
significant differences between 
the three treatment groups 
regarding any endpoint

RISC 1990 Prospective RCT
N= 796 men with UA or 
NSTEMI

v Patients treated with 
placebo, aspirin, 
heparin for 5 days or 
both

v Heparin was 
administered as an 
intermittent IV bolus 
rather than as an 
infusion.

v The primary outcome was a 
composite of MI and death

v Compared to aspirin alone, 
there was no statistically 
significant advantage to the 
combination of aspirin plus 
heparin at any time-point

v There was a trend toward 
decreased events with 
combined therapy while on 
heparin, but within a few days 
of stopping heparin there was 
a rebound in the rate of MI

39



1/19/23

14

Let’s Examine the Available Literature

Study Type Comparison Outcomes/Conclusion

Holdright et al. 1994 Prospective RCT
N= 285 patients with UA

v Patients treated with 
aspirin or aspirin plus 
heparin infusion for 48 
hours

v There was no difference 
between these groups in any 
outcome, including the primary 
outcome of death or 
myocardial infarction

v valuated event-free survival at 
30 days.

FRISC 1996 Prospective RCT
N= 1506 patients with UA 
or NSTEMI

v Patients treated with 
aspirin or aspirin plus 
dalteparin for 50 days

v (120 units/kg BID for 6 
days followed by 7500 
units daily for 35-45 
days)

v The primary outcome was risk 
of death or MI at 6 days

v Significant reduction in death 
or MI at 6 days in the 
dalteparin group

v However, each time the 
dalteparin dose was decreased 
there was a rebound in cardiac 
events

40

Additional Sources

v A 2014 Cochrane review looked at eight studies from 1988-2000 on this topic 
and found no mortality benefit to heparin use in UA/NSTEMI

v There was also a non-statistically significant trend toward major bleeds with 
heparin. However, there was a decrease in the progression to STEMI in the 
heparin groups

v The 2011 European Society of Cardiology guidelines recommend the use of 
heparin, but make note of the following

Ø “Recurrence of events after interruption of unfractionated heparin explains 
why this benefit is not maintained over time, unless the patient is 
revascularized before the interruption of unfractionated heparin”

41

Final Thoughts

v These studies have innumerable limitations
Ø They were performed prior to current definitions of STEMI vs. 

NSTEMI, with most studies combining a mixture of patients with unstable 
angina, NSTEMI, and STEMI

Ø Women were often under-represented or excluded entirely from these 
studies, along with elderly patients or patients at greater risk of bleeding

v No placebo-controlled study has ever shown a sustained benefit from heparin
v Heparin causes a transient reduction in MI rates, with a rebound in infarction 

after anticoagulation is withdrawn, with no long-term benefit

v For NSTEMI patients treated with an invasive strategy, heparin can be
beneficial as a temporary bridge to definitive revascularization with stenting
or CABG surgery

42
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True or False:

u The use of heparin in patients treated with a non-invasive approach in ACS 
(NSTEMI) provides mortality benefits

a) True

b) False

43
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Questions?
uThank you!
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