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Outline

 What is pharmacogenomics?

 What does pharmacogenomics look like in practice?

 How has classroom-based pharmacogenomics education been built to 
mirror current practice?
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Pharmacogenomics (PGx)

 Precision medicine: Determining which approaches would be effective 
for which patients based on genetic, environmental, and lifestyle 
factors

 Personalized medicine: Somewhat interchangeable with precision 
medicine, older term

 Pharmacogenomics (PGx): The study of how a patient’s genetics may 
influence their response to medications 
 Component of precision medicine

 Synonymous with pharmacogenetics?

https://ghr.nlm.nih.gov/primer/genomicresearch/pharmacogenomics
https://ghr.nlm.nih.gov/primer/precisionmedicine/precisionvspersonalized
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CYP2D6
-Metabolizes codeine into morphine and M6G
-Polymorphisms in CYP2D6 are common and can 
result in10-fold difference in drug clearance

“Ultrarapid metabolizer” = SNPs CYP2D6 activity
Est. 1-2% of patients*
Increased analgesia
Potentially increased toxicity

“Poor metabolizer” = SNPs CYP2D6 activity
Est. 5-10% of patients*
Reduced analgesia

*likely varies by race

PGx Example: 
CYP2D6 & Opioid Metabolism

KR Crews et al. Clinical Pharmacogenetics Implementation Consortium Guidelines for Cytochrome P450 2D6 Genotype and Codeine 
Therapy: 2014 Update. CPIC Update. Clin Pharm Ther. 2014

Presenter
Presentation Notes
Q



Where is PGx in practice?

 FDA is beginning to include PGx data 
in drug labeling

 Direct-to-consumer testing outside US 

 Testing within a health system

 Testing in community pharmacies

 An increasing role for pharmacists
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23andMe as an example in UK
Some health systems have internal laboratories capable of PGx testing, or may partner with an outside laboratory
Some laboratories are sending sales reps to physician’s offices to equip physicians to order PGx testing and get reports back
Some laboratories have partnered with community pharmacies to offer PGx testing



PGx Laboratory Example

 Genemarkers, LLC is a PGx laboratory based in Kalamazoo, MI
 Offer pharmacist consult reports with laboratory testing to facilitate 

simpler interpretation by ordering health care professionals
 Physicians may benefit from familiarity with the laboratory report itself

 Physicians may benefit from understanding what a pharmacist consult 
report can provide

 Pharmacists need to be able to interpret the laboratory report and 
generate clinical recommendations
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Education Inspired by Practice Needs

 Barriers to PGx Implementation:
 Physicians must understand laboratory reports and pharmacist consult reports

 Pharmacists must be able to interpret laboratory reports and make clinical recommendations

 Educational Design:
 Collaboration between WMed and Ferris

 Interprofessional Education (IPE): learning about, from, and with other professionals
 ACPE Standards 2016: Standard 11, Standard 24.3, Standard 25.6

 LCME Standards 2018: Standard 7.9 

 Telehealth model of virtual education to overcome logistical IPE hurdles and mirror practice

Quesnelle KM, Bright DR, Salvati LA. Curr Pharm Teach Learn 2018;10(8):1062-9.
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Discussion of why IPE isn’t done everywhere and all the time: common barriers. 



Sickle Cell Anemia 
Telehealth Team-Based Learning

The Case:
A 21-year-old female 
presents in the emergency 
room with a pain crisis

Quesnelle KM, Bright DR, Salvati LA. 
Curr Pharm Teach Learn 2018;10(8):1062-9.

The PGx:
One part of a multi-faceted 
case presentation



Teaching Future Pharmacists & Physicians 
Effective Communication About PGx

 Survey data showed shifts in perceptions of the roles of 
different health care professionals

 Pharmacy students effectively taught medical students 
about PGx results and teams evaluated implications for 
clinical treatment of patient

Quesnelle KM, Bright DR, Salvati LA. Curr Pharm Teach Learn 2018;10(8):1062-9.
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Key Findings

 Barriers to PGx Implementation:
 Physicians must understand laboratory reports and pharmacist consult reports.
 Pharmacists must be able to interpret laboratory reports and make clinical 

recommendations.

 Key Findings from Educational Initiative:
 Pharmacy students effectively taught medical students about PGx results and teams 

evaluated implications for clinical treatment of patient.

 Practice drove education, and education supported practice
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Creating excellence and value in everything we do

Overview

• Who is OptiMed Health Partners?
• Our mindset in delivering patient care.
• Why pharmacy/pharmacist for PGx?
• How we leverage PGx at OHP.
• The future of PGx for OHP.
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Who We Are 
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Shared vision to add value and deliver on excellence
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OptiMize360™
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The analytics and reporting is where it is another area it fits in and where we are heading for the future-more on that towards the end of the slices
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Why Pharmacist

SOURCE: Adoption of pharmacogenomic testing by US physicians: results of a nationwide survey. Stanek EJ, Sanders 
CL, Taber KA, Khalid M, Patel A, Verbrugge RR, Agatep BC, Aubert RE, Epstein RS, Frueh FW.
Clin Pharmacol Ther. 2012 Mar; 91(3):450-8.

10,303
Physicians 

recent data show that the typical practicing physician has very limited training in genetics: 

100%

97.6%

29.0%

10.3%“agreed that genetic 
variation may influence 

drug response”

“received any 
education in 

pharmacogenomics”
“felt adequately informed 

about PGx testing”
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Data has shown that the typical practicing physician has very limited training and knowledge in the use of PGX: 

A US national survey of 10,303 physicians indicated that although 97.6% of them agreed that genetic variation may influence drug response, only 29.0% of them had received any education in pharmacogenomics and only 10.3% felt adequately informed about pharmacogenomic testing. Fewer than 40% of them had recently ordered a test or anticipated ordering a test in the near future 11. 

Another study, involving 597 primary care physicians in the USA, found that although the majority of respondents had heard of pharmacogenomics testing and anticipated that it would be useful to their patients, only 13% felt comfortable ordering such tests and 22% reported that they had not received any education in pharmacogenomics 12. A recent survey of Greek pharmacists showed that they do not feel sufficiently competent to explain the results of pharmacogenomic tests to their clients 13.

Finally, and most interestingly, a study with 516 clinical geneticists and genetic counselors indicated that even they might not be adequately prepared for pharmacogenomics counseling. Twelve percent of genetic counselors and 41% of clinical geneticists indicated that they had ordered or coordinated patient care for pharmacogenomics testing 14. However, despite the fact that almost all respondents had received some education in pharmacogenomics, only 28% of counselors and 58% of clinical geneticists indicated they felt well-informed 14.

Healthcare professionals should therefore be encouraged—or even required by their respective professional bodies—to obtain continuous genetics education. 

Pharmacist:  Have drug knowledge regarding drug interactions; in particular to PGX: the effects of drugs another drugs elimination pathway.
Effects of lifestyle affects on drug therapy:  Diet-grapefruit, smoking, supplementations.
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4210086/
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OptiMed’s Pharmacist Process

Testing

Advanced
Findings

Treatment

Personalized Plan

Therapy

360o Care

Team

Collaborative 
Agreement

The pharmacist 
reviews the test 
results and runs a 
drug interaction 
report on the 
patient’s current 
medication list

Pharmacist interprets 
the report findings and 
recommends treatment 
options or adjustments 
to patient’s current 
medications

Results and reports are 
shared amongst the 
patient’s clinical care 
team from prescriber to 
pharmacy to ensure 
consistent and 
streamlined care

At OHP, we enter into 
a collaborative 
agreement with PCPs 
to order a consultation 
with the test
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ADD collaborative agreement and PCP can order consult with test
Collaborative agreement with PGX 
Provider request for consult
Test performed
Pharmacist notified and consult performed
Pharmacist available for future consultations

In recent years, individuals have increasingly sought access to their personal genetic information—personal genomes—outside the normal clinical context. Online DTC genetic testing is probably the best known example of this, although other movements, such as the “Quantified Self”, have also been catching up. The proliferation of mobile devices and applications that allow measuring, sharing and assessing data have contributed to this phenomenon. DTC genetic testing has been received with skepticism by most physicians, bioethicists and regulators. At the center of the highly polarized debate is the continuing uncertainty about the clinical validity and utility of the information these tests generate.
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Pharmacy Consult Information Request
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PGx Markers FULL Panel Report
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Pharmacist Report
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Pharmacist Report
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Limitations of Current Practice

• Current situation with current provider
• Most patients of chronic disease see more than 

one provider often with different EHR systems
• Patients do not often remember to share key 

information with providers
• There is no good way to proactively address PGx 

in EHR systems as well as provider education when 
PGx is still limited
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Where we see our future with PGX

Results and reports are shared 
amongst the patient’s clinical 
care team from prescriber to 
pharmacy to ensure 
consistent and 
streamlined care

Therapy

360o Care

DPC and PBM Role

• Population Health & Risk Stratification
• Limit Initial Dispensing Quantities
• Coordinate Testing
• Integrate Point-of-Sale DUR Messaging 
• Maximize Patient Outcomes and Value
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Thank you!
Andrew Reeves, R.Ph.
Chief Executive Officer

optimedspecialtyrx.com
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Pharmacogenomics District IV CE
8:30-8:45 Interprofessional Education and Pharmacogenomics
                  Lisa Salvati & Kelly Quesnelle
8:45-8:55 Asynchronous Pharmacist Pharmacogenomics Consult Reports
                  Andy Reeves (OptiMed Pharmacy)
8:55- 9:20 Advancing Pharmacogenomics Practice and Research- Lessons Learned
                   Kristen Ward & Amy Pasternak
9:20-9:45 Pharmacogenomics Education
                   Teresa Beam
9:45-10:00 Q&A
 
Thanks, 
Shelby
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PMI at MM represent the multidisciplinary interest/support in integrating genomics into pt care

Initial steps: learn about your institution- what are they currently doing and how, who do your collaborators need to be
Maybe verbally add something about procedures to get all of this stuff approved
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Prioritized moving forward on implementation of drug-gene pairs that have significant patient safety concerns OR have significant clinician interest
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Suggests current test result display may be difficult to find and/or interpret; clinicians were interested in improving the process
Straightforward implementation- test result in medical record, consistent laboratory, clinicians already agree with importance of test, agree results are hard to find, agreed that although medication is not commonly prescribed does represent a patient safety issue
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Facilitators: supportive clinical leads
Barriers: controversial nature of panel application, variable reimbursement, lack of education, some resistance to sharing role
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Provider education for why we should and how to use PGx information; patient education on implications for medication therapies across clinical specialties; develop therapeutic recommendations that encompass PGx- but can also distinguish when another patient characteristic may be more important; demonstrate RPh and PGx ability to improve patient outcomes in daily clinical care

Retrospective
Pre-implementation population data
Potential use of Michigan Genomics Initiative data

Prospective
Tracking outcomes of PGx-guided prescribing
Implementation science evaluations to identify barriers and facilitators to PGx implementation across the health system
Identifying educational needs for patients and health care providers
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Retrospective data collection of pre-implementation population can 1) help support need for implementation and 2) allow for comparisons of relevant outcomes 







https://www.thermofisher.com/order/catalog/product/4488847












https://genomicseducation.net/competency accessed September 26


https://genomicseducation.net/competency accessed September 26
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In 2014, there were 1.5 times as many deaths from drug overdose than MVC
Leading cause of injury death in US
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National Overdose Deaths—Number of Deaths Involving Prescription Opioid Pain Relievers (excluding non-methadone synthetics). The figure above is a bar chart showing the total number of U.S. overdose deaths involving opioid pain relievers (excluding non-methadone synthetics) from 2002 to 2015. Non-methadone synthetics is a category dominated by illicit fentanyl, and has been excluded to more accurately reflect deaths from prescription opioids.  The chart is overlayed by a line graph showing the number of deaths of females and males. From 2002 to 2011 there was a 1.9-fold increase in the total number of deaths, but it has remained relatively stable since then. 
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Vicodin = Hydrocodone    Percocet=oxycodone

Enough for every adult in America to have a bottle

Enough prescriptions for every man, woman, and child to be on painkillers 24 hours a day for one month.

Wang J, Christo PJ. The influence of prescription monitoring programs on chronic pain management. Pain Physician. 2009;12(3):507-515.

SAMHSA, Office of Applied Studies. Results from the 2006 National Survey on Drug Use and National Findings. 2007. www.oas.samhsa.gov/nsduh/2k6nsduh/2k6results.cfm. Accessed June 23, 2011

International Narcotics Control Board Report 2008.
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2012 11 billion revenue from opioids in US – aggressive sales marketing - 
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In this graph, you can see how one main driver of the increase in opioid overdose deaths is the sharp increases in the prescribing of these drugs.  

Since 1999, sales of prescription opioids have quadrupled, and this graph shows the relationship between the sales of opioids (the blue line) and the number of deaths from them (the purple line.) As the amount of opioids sold increased—so did the number of deaths. 


Note: [data are not available for 2012—the ARCOS file is incomplete, but other sources indicate that the drop in deaths followed declines in prescribing]
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http://www.samhsa.gov/data/2k13/DataReview/DR006/nonmedical-pain-reliever-use-2013.pdf

Rx painkillers cost $1/mg  so $80 for 80 mg Percocet pill.  Heroin is $10

COST    ACCESSIBILITY 
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Goals: 
To explore opportunities for stronger collaboration among primary care physicians, pharmacists, and dentists, related to opioid use, focusing on the following: 
Fostering coalitions and networks
Promoting community education
Educating providers
Changing organizational practices
Strengthening individual knowledge and skills
Website elements:
Local Resources
Immediate and Emergency Help
Detox Services
Support Groups
Counseling Help
Drug Take-Back Locations
Community Events
Related Coalitions
Local Centers of Excellence
Printable Materials















Indications for opioids

• End of life care
• Palliative care
• Chronic cancer pain
• Acute injury (i.e. battlefield) 

• Chronic non-cancer pain in stable, reliable patients on high doses 
long-term? 

• (see CDC Guideline for Prescribing Opioids for Chronic Pain — United States, 2016)



Determining When to Initiate or Continue 
Opioids for Chronic Pain (CDC)

1. Nonpharmacologic therapy and nonopioid pharmacologic therapy are preferred for 
chronic pain. 

2. Before starting opioid therapy for chronic pain, clinicians should establish treatment 
goals with all patients, including realistic goals for pain and function, and 
should consider how therapy will be discontinued if benefits do not outweigh the 
risks.

3. Before starting and periodically during opioid therapy, clinicians should discuss 
with patients known risks and realistic benefits of opioid therapy and patient and 
clinician responsibilities for managing therapy.

4. When starting opioid therapy for chronic pain, clinicians should prescribe 
immediate-release opioids instead of extended-release/long-acting (ER/LA) 
opioids.
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All states but MO have PDMP.  Missouri passed legislation in April 2017 to adopt state PDMP.

Several states have enacted legislation that will limit the number/day supply of opioids that can be prescribed (NJ, NY, MA, etc.  NJ limits to 5 day supply)

* Means there is an evidence base that the intervention has been linked to reduction in MORTALITY
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Reduces risk of HIV infection by 6 fold

Returns people to productive functioning
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There are three types of medication used to treat opioid addiction. They all help reduce cravings and can be used in conjunction with behavioral treatments to help people stop abusing prescription painkillers or heroin.

Methadone
More than 70% of people respond to methadone
Full agonist – activates mu receptors
NIDA says min of 1 year
It lessens the painful symptoms of opiate withdrawal and blocks the euphoric effects of opiate drugs


Buprenorphine (Suboxone, Subutex)
About 50 % of people respond to buprenorphine
Partial agonist – binds to mu receptors, mimics 

Naltrexone (Vivitrol, ReVia)
Antagonist – binds and blocks mu receptors


80-90% relapse when they come off MAT

According to one study, of 153 people monitored on Vivitrol over six months, 43 percent of them relapsed compared to 64 percent of 155 people on traditional treatment. One year after the injections stopped, both groups had similar relapse rates.
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Ok, I’ve talked about the benefits in general with MAT, but what options are out there?
The most well known is methadone. The medication requires a special license, a special clinic, and generally comes with some tight restrictions. It is a great option for some, but some folks find that needing to go to a clinic for a dose of medicine every single morning really impairs adapting to “normal life.” Others find that the structure and routine is key.
The second option is buprenorphine, better known by the brand name suboxone. It is a partial agonist/antagonist, which means that there is a limit to how much it can impact your brain receptors. Think of it this way. Heroin or fentanyl will hit any and all of your opioid receptors in your body and blow them open 100% very quickly. If this happens to too many of your receptors, you overdose and die unless someone rescues you. Buprenorphine will open many of your receptors about 40% and then nails them there. I have had folks relapse and shoot a bag of heroin after taking their buprenorphine earlier in the day and they tell me that they just wasted their money, the buprenorphine blocked the heroin. Because of this level of safety, medical providers can prescribe this from their offices and this brings addiction treatment to a place where you can treat it more like diabetes than a stigmatized special condition that needs a special “other clinic”
Lastly, there is naltrexone. Think of this as long-acting naloxone (AKA Narcan). It is a strong blocker of all opioids. It can come in once a day pills and in monthly injections. This was first studied in alcoholism, and is reasonably effective, it can also help for overeating, marijuana abuse, and even some behavioral addictions. It does work better than counseling alone, but not as well as the first two medications I mentioned. Folks also have to be completely detoxed and out of withdrawal before starting this medicine, which few people do outside of a controlled setting. I most commonly see this used after inpatient drug rehab and we are starting to use this more when folks are leaving jail or prison.
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Rescue breathing – 1 breath every 7 seconds – if the brain is getting any oxygen at all then naloxone should work – even if you can get in just a little bit with your breaths that could mean life instead of death
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