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Poll

What’s life like where you are viewing?

1. I’m in a clinic setting

2. I’m in a nonclinical office setting

3. I’m at home and otherwise normal

4. I’m at home, and helping care for children and others

5. Other



An Integrative Approach 
to Addressing Diabetes

1. Behavioral Treatment

2. Evidence-based Prescribing Practices

3. Nutrition, Food Insecurity and Health 

Promotion

4. Integrating Clinical Pharmacy

5. Expanding Quality Improvement

6. Operational and Clinical Pathways

7. Persons with Lived Experience



Moving Beyond 101: An Advanced 
Application of Integrated Care



An Integrative Approach to 
Addressing Diabetes

 Improve screening and management and 
partner with patients to better address 
diabetes

• Maximize the value of interprofessional 
teams

• Enhance what you have (even if it’s just 
you!)

• Build efficient processes and 
procedures

(Image courtesy C. Aguilar)
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 BS Pharmacy and Doctor of Pharmacy (PharmD) from 
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 Board-certifications as a Pharmacotherapy Specialist, 
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Agenda

Part I:
 Why include a Clinical Pharmacist as part of the team in the 

management of patients with Diabetes?
 What Outcomes Data are available supporting the Clinical 

Pharmacist’s role in the management of patients with Prediabetes and 
Diabetes, especially in Primary Care?

 What role does the Clinical Pharmacist have in  managing Diabetes-
related Complications and Comorbidities?
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Agenda

Part II:
 What “Principles of Diabetes Pharmacotherapy (Clinical 

Pearls)” can be incorporated into practice without the benefit of a 
Clinical Pharmacist?

• Shifting practices in Diabetes Pharmacotherapy
• Taking a “Population-Health-based” approach

1
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Part I: Why Include a Clinical 
Pharmacist on the Team?

https://www.acc.org/membership/sections-and-councils/cardiovascular-team-
section/section-updates/2015/12/01/11/29/summarizing-the-role-of-the-clinical-
pharmacist-in-cardiovascular-disease-care

https://www.acc.org/membership/sections-and-councils/cardiovascular-team-section/section-updates/2015/12/01/11/29/summarizing-the-role-of-the-clinical-pharmacist-in-cardiovascular-disease-care


Pharmacist Specialized Training
 Highly trained health care professionals

• 6-year Doctor of Pharmacy programs 
or BS Pharmacy +/- 2-year thesis 
Doctor of Pharmacy program

 Post-graduate Year 1 (general) and Year 
2 (specialized) residency programs

 Post-graduate Fellowship programs
 Board-certification by the Board of 

Pharmaceutical Specialties 
 Additional certifications such as CDE, 

MTM-DM
 Mandatory state requirements for 

Continuing Education

Presenter
Presentation Notes
All of this I should add focused on appropriate medication therapy and disease management. Pharmacists can also be  BC in Board-Certified Advanced Diabetes Management and that BC is through the American Association of Diabetes Educators.Diabetes educators have been around since the mid-1970s but it wasn’t until 1986 that the CDE was offered as a credential.  In 2000, a new certification Board-certified-Advanced Diabetes Manager (BC-ADM) was launched. It ‘s administered through ANCC (American Nurses Credentialing Center) and supervised by a Content Expert Panel, which includes representatives from various sponsoring organizations, including the American Pharmacists Association.  This is a multidisciplinary certification and each discipline is responsible for maintaining its domains of practice, developing content outlines and ensuring the quality of the examination by facilitating item writing and review and test construction.  The BC-ADM is the 1st advanced practice certification offered to members of more than 1 discipline and is conferred on nurses, dieticians, and pharmacists. CDE focuses on patient education whereas BC-ADM is more expansive  and includes patient education, a broader patient care role, clinical management and other professional/leadership activities (e.g. med adjustment, MNT, exercise planning and counseling for behavior management and psychosocial issues)



Presenter
Presentation Notes
What’s interesting about this chart was WHERE it was published. A task force of physicians and pharmacists from the ACC published this chart in an article entiltled"The Role of the Clinical Pharmacist in the Care of Patients with Cardiovascular Disease" in the Journal of the American College of Cardiology. In this document pharmacists are recognized as important yet underutilized members of the cardiovascular care team.This demonstrates that the clinical pharmacist may operate on a patient-specific, facilty or global level. AACP defines Clinical Pharmacy Services asa a health sciences discipline in which pharmacists provide patient care that optimizes medication therapy and promotes health, wellness, and disease prevention”



Role of the Pharmacist in DM 
Management

 Patient identification
 Patient assessment
 Patient education
 Patient referral
 Monitoring diabetes care

Am J Health-Syst Pharm—Vol 59 Dec 1, 2002 Suppl 9: S18-21.

Presenter
Presentation Notes
Pharmacists can help identify patients with DM through screening and should target patients at high risk, people with a family history of the disease and women with a history of gestational diabetes or delievered a baby weighing > 9 pounds. Patient education should be provided immediately after diagnosis, at a second stage at which time a patient assessment can be performed, and at a third stage during which patients can receive continuing education to reinforce concpts and a motivational boost.  One of the pharmacist’s most important roles is referral to other members of the diabetes care team. Monitoring can include keeping track of patients’ follow-ups with their health care provider, detecting signs of long-term complications, evaluating self-glucose monitoring data. 



ASHP Statement on the 
Pharmacist’s Role in Primary Care
 Patient assessment for medication-related factors
 Order labs needed to monitor medications
 Interpret data related to medications
 Initiate or modify medication therapy care plans
 Patient education and counseling
 Document patient’s care
 Identify barriers to adherence
 Participate in multidisciplinary review
 Communicate with payers to resolve issues
 Communicate with prescribers and team members

https://www.ashp.org/-/media/assets/policy-guidelines/docs/statements/pharmacists-role-primary-care.ashx

Presenter
Presentation Notes
ASHP released this statement on the role of the pharmacist in primary care to “promote understanding of the various ways in which pharmacists provide or contribute to the provision of primary care in integrated health systems and to clarify future direction for pharmacist in efforts to expand patient care services in primary care”

https://www.ashp.org/-/media/assets/policy-guidelines/docs/statements/pharmacists-role-primary-care.ashx


The Proof is in the Pudding? Yes! 
 Asheville Project (2003)

• Longitudinal study conducted in Asheville, NC to assess the 
clinical, economic and humanistic outcomes of pharmaceutical 
care delivered by community pharmacists to patients with DM

• 12 community pharmacies
• Patients who were employees, dependents or retirees from 2 self-

insured employers
• Pharmacists worked with 85 patients over 7-9 months providing 

patient education on self-monitoring blood glucose, performing 
clinical assessment and monitoring, and providing follow-up and 
referral

• Followed for up to 5 years

Cranor CW et al. J Am Pharm Assoc. 2003;43:173-84.

Presenter
Presentation Notes
500 patients and 4 different disease states and ongoingThe Asheville Project, launched in 1997 by the City of Asheville, North Carolina, provided education and personal oversight for city employees with chronic health problems such as diabetes, asthma, hypertension and high cholesterol. Through the Asheville Project, employees with these conditions received intensive education through the Mission-St. Joseph’s Diabetes and Health Education Center and were teamed with community pharmacists who made sure they were using their medications correctly.



The Proof is in the Pudding? Yes! 

Cranor CW et al. J Am Pharm Assoc. 2003;43:173-84.

 At each of 3 planned follow-ups over 5 years: 
• Mean A1c improved in 58-82% of patients
• % of patients achieving A1c < 7% (goal) at each follow-up added 

24%, 27% and 18% more patients at each of 3 F/Us
• LDL-C improved in 50-67% patients
• HDL-C increased (beneficial) in 53-75% of patients
• Total mean direct medical costs decreased by $1200-1872 per 

patient/year compared to baseline
• Days of sick time decreased from 1997-2001 in one employer group 

with an estimated increase in productivity estimated at $18,000 
annually

Presenter
Presentation Notes
Data based on 194 patientsOther projects subsequently were Hickory Project in NC that paired RPH and NP as care managers; the Diabetes 10 City Challenge, which was a multistate community pharmacy health management program for patients with DM that was employer-funded, collaborative health management program using community-based pharmacist coaching, evidence-based diabetes care guidelines and self-management strategies; Project IMPACT in which pharmacists were integrated into local, IDT at federally qualified HC centers, free clinics, employer worksites, community pharmacies, DOH, MD offices and other care facilities in 25 communities in 17 states from June 2011 to January 2013; Diabetes Initiative Program in TN which involved pharmacist-physician collaboration in managing DM at 7 practice sites; DOTxMED, which involved 10 community pharmacy residency sites that developed and implemented Discussions on Taking Medications Diabetes Pilot Program; PAMPERED (Pharmacist Assisted Medication Program Enhancing the Regulation of Diabetes study, which was a prospective randomized clinical practice study in MA; Diabetes CARE, which was an innovative pharmacy practice model involved self-insured employers in KYDirect medical costs were defined as the amount paid by the employer (as the payer) for physician visits, hospitalization, ED visits, lab tests, prescription drugs and diabetes supplies, cognitive PCS,  diabetes education center fees and co-payment waivers. 



The Proof is in the Pudding? Yes! 
 Effect of adding pharmacists to primary care teams on blood pressure 

control in patients with Type 2 Diabetes. Diabetes Care. 2011;34:20-
6.

 Adding pharmacists to primary care teams reduces predicted long-term 
risk of cardiovascular events in Type 2 diabetic patients without 
established cardiovascular disease: results from a randomized trial. 
Diabet Med. 2012;29: 1433-9.

 Adding pharmacists to primary care teams increases guideline-concordant 
antiplatelet use in patients with Type 2 diabetes: results from a 
randomized trial. Ann Pharmacother. 2013;47: 43-8.

 Enhancing diabetes care by adding a pharmacist to the primary care team. 
Am J Health-syst Pharm. 2013;70: 877-86.

Presenter
Presentation Notes
Timeline of Primary Care Pharmacists impacting DM care1st study from Canada – better BP control when RPh added to PC team2nd study- adding RPhs to PC tams for 1 year significantly reduced the predicted 10-year risk of CV events for patients with T2DM without established CV disease3rd- Adding RPhs to PC teams significantly and substantially increased the proportion of T2DM patients using guideline-concordant antiplatelet therapy in patients with established CVD4th study- The addition of a RPh to an HMO PC team improved short-term surrogate markers (A1c and BP) as well as long-term CV risk (estimated 10-year risk of CHD) in patients with T2DM



The Proof is in the Pudding? Yes! 
 Cost-effectiveness analysis of adding pharmacists to primary care teams to 

reduce cardiovascular risk in patients with Type 2 diabetes: results from a 
randomized controlled trial. Diabet Med. 2015;32;899-906.

 Pharmacists on primary care teams: effect on hypertensive medication 
management in patients with type 2 diabetes. J Am Pharm Assoc. 
2015;55: 265-8.

 Impact on diabetes care by pharmacists as part of health care team in 
ambulatory settings: a systematic review and meta-analysis. Ann 
Pharmacother. 2017; 51:890-907.

 The Bottom Line: Pharmacist involvement in the management 
of DM improves patient care.

Presenter
Presentation Notes
Timeline of Primary Care Pharmacists impacting DM care1st study- Randomized trial that found that adding RPhs to PC teams was a cost-effective strategy for reducing CV risk in patients with T2DM (decrease in annualized drik of a CV event)2nd study- Observed improvement in BP control when RPhs were added to PC team was likely due to antihypertensive drug changes and not to improvements in adherence, which showed a NS change3rd study- RPhs’ interventions as part of the patient’s health care team improved diabetes therapeutic outcomes (moderate improvement in A1c and small to moderate effects on BP and LDL), substantiating the important role of RPhs in team-based DM management



https://www.cdc.gov/diabetes/prevention/pdf/pharmacists-guide.pdf

The purpose of this guide is to 
help pharmacists prevent new 
cases of type 2 diabetes among 
patients at high risk by helping 
to expand the reach of the 
National DPP.

Focus:  
 Raise awareness of 

prediabetes and the National 
DPP among their patients at 
risk. 

 Screen and test for 
prediabetes and refer people 
with prediabetes to a CDC-
recognized lifestyle change 
program participating in the 
National DPP. 

 Deliver the National DPP 
lifestyle change program.

Presenter
Presentation Notes
Prediabetes is A1c 5.7-6.4%, fasting plasma glucose 100-125 mg/dL or plasma glucose measured 2 hours after a 75 gram glucose load of 140-199 mg/dLThe National Diabetes Prevention Program (National DPP) is a partnership of public and private organizations working to prevent or delay type 2 diabetes. Partners make it easier for people at risk for type 2 diabetes to participate in evidence-based lifestyle change programs to reduce their risk of type 2 diabetes.It a 1-year group program offered in person, online or through a combination of both approaches. There’s a curriculum that is CDC-approved and it focuses on lifestyle changes. It is taught by a trained lifestyle coach to improve healthy eating, increase physical activity and manage stress while providing peer support.  Pharmacist tiers:Tier 1: promote awareness of prediabetes and the National DPP among patients at riskTier 2: screen, test and refer patientsTier 3: offer the National DPP Lifestyle Change Program- get recognized by the CDC as a deliver organization. The process is outlined in this booklet- have to offer a 12-month lifestyle change program that includes a minimum of 16 weekly sessions in months 1-6 and 6 monthly sessions in months 7-12.   Use CDC-approved curriculumTo better understand opportunities for reimbursement of program costs, pharmacists can look at the laws on pharmacist provider status and collaborative practice agreements in their states. They can also use collaborative practice agreements and memoranda of understanding to build partnerships with health care organizations, local health departments, and other community groups to expand their scope of services and improve opportunities for reimbursement                         

https://www.cdc.gov/diabetes/prevention/pdf/pharmacists-guide.pdf


Evidence-Based Care 
means Inclusion of 
Clinical Pharmacists 
 Team-based cardiovascular care, 

including the use of clinical 
pharmacists, can efficiently deliver 
high-quality care.

 Clinical pharmacist roles have a 
substantial effect in a wide variety 
of roles in inpatient and 
ambulatory settings.

 Areas of impact include: 
optimization of drug use, 
avoidance of adverse drug events, 
and transitional care activities 
(medication reconciliation and 
patient education.).

This Joint Council 
Perspectives paper from 
the Cardiovascular Team 
and Prevention Councils 

of the American College of 
Cardiology 

“Multidisciplinary organizations, 
including the American College of 

Cardiology, should support efforts to 
overcome these barriers, allowing 

pharmacists to deliver high-quality 
patient care to the full extent of their 

education and training.”
(J Am Coll Cardiol 2015;66:2129–39)



Managing the Complications of DM

Pharmacists can work with the team 
to help:
 Manage CV risk – CAD, HTN –

ACEIs/ARBs
 Renally adjust doses
 Assist with drug selection for 

neuropathic pain
 Encourage good foot hygiene and 

send reminders for podiatrist visits
 Encourage visits to 

ophthalmologists
 Recommend eye exams to detect 

retinopathy early



Managing the Comorbidities of DM

 As a fully integrated part of the 
team, the pharmacist can assist in 
managing underlying 
comorbidities that can lead to 
complications in diabetes

 Heart disease
 Hypertension
 Osteoarthritis
 Chronic low back pain
 Asthma
 COPD
 Thyroid problems

11

Presenter
Presentation Notes
The US Preventive Services Task Force (USPSTF) report on the use of aspirin for the primary prevention of cardiovascular disease (CVD) and cancer suggested that increasing age, male sex, and diabetes increased the risk for major bleeding [32].



Part II: “Clinical Pearls” from a 
Clinical Pharmacist 



Great Place to Start

https://care.diabetesjournals.org/content/43/Supplement_1

https://care.diabetesjournals.org/content/43/Supplement_1


https://care.diabetesjournals.org/content/42/Supplement_1/S34

https://care.diabetesjournals.org/content/42/Supplement_1/S34


Applying Critical Resources 

 Pharmacists can help  
the team weigh issues 
of efficacy and benefit 
versus risk, route of 
administration, and 
an assessment of 
physiological 
parameters, such as 
renal function that 
factor into medication 
selection decisions

Presenter
Presentation Notes
This table is on drug-specific and patient factors to consider when selecting hyperglycemic treatment in adults with T2DMEfficacyHypoglycemiaWeight changeCV effects- ASCVD and HFCostOral/SQRenal effects- progression of CKD and dosing/use considerationsAdditional considerations



Applying Critical Resources 

 The pharmacist can 
work with the team 
to apply this 
algorithm for 
medication 
management in DM 
specifically focusing 
on comorbidities, 
risk for 
hypoglycemia, 
weight management 
and cost

Presenter
Presentation Notes
Glucose-lowering medication in T2DM- overall approach ASCVD predominates- GLP-1RA or SGLT2-inhibitor (if renal function adequate) with proven CVD benefit, add the other, then DPP4-inhibitor (if not on GLP-1 RA) then basal insulin then thiazolidinedione and lastly, sulfonylureas. There are multiple large RCT reporting statistically significant reductions in CV patinets with T2DM treated with SGLT2 inhibitors (empaglifozin, can and dapa) or GLP-1 RA (liraglutide, sem and dulaglutide)HF (EF < 45%)  or CKD- SGLT2-inhibitor with evidence of reducing HF and/or CKD progression (empagloflozin, cana and dapa)  or GLP-1 RA (liraglutide, sema and dulaglutide) if SGLT2 inhibitor is contraindicated or renal function is low- if on SGLT2 inhibitor add GLP-1 RA, DPP-4 inhibitor (if not on a GLP-1 RA and have HF but avoid saxagliptin),  basal insulin and lastly, sulfonylureasFor patients without established ASCVD, indicators of high ASCVD risk, HF or CKD, the choice of a second agent after metformin is not yet guided by empiric evidence. In this case, drug choice is based on avoidance of side effects, particularly hypoglycemia and weight gain, cost and patient preferences.Hypoglycemia- DDP4, GLP-1 RA, SGLT2-inhibitor and lastly thiazolidinediones Wt Gain/Wt Loss- GLP-1 RA with good wt loss efficacy (semaglutide > lira> dula > exena > lixisen) or SGLT-2 inhibitor Cost- go with a sulfonylurea or TZD- least favorable agents if money was not an issueIn trials comparing the addition of an injectable GLP-1A RA or insulin in patients needing further glucose lowering, the efficacy of two treatments are similar but GLP-1 Ras had a lower risk of hypoglycemia and beneficial effects on body wt compared with insulin but they had more GI side effects. Basal insulin restrains hepatic glucose production and limits hyperglycemia overnight and between meals. Basal insulins have a reduced risk of sx and nocturnal hypoglycemia compared with NPH insulin but these are modest and may not persist. 



Applying Critical Resources 

 Resources such as this workflow 
allow for clear guidance when 
providing care to clients with 
insulin dependence 

 Pharmacists are a key part of this 
workflow, and support the entire 
care team with the decision 
making that it covers 

 Allows more members of the care 
team to better understand 
prescribing practices and decision 
making

 Links to resources will be sent in 
post webinar email!

Presenter
Presentation Notes
Intensifying to injectable therapies. This algorithm includes starting GLP-1 RA prior to basal insulin or bedtime NPH insulin.The combination of basal insulin and GLP-1 RA has potent glucose lowering actions and less wt gain and hypoglycemia compared with intensified insulin regimens.Intensification of insulin treatment can be done by adding doses of prandial to basal insulin. Starting with a single prandial dose with the largest meal of the day is simple and effective, and it can be advanced to a regimen with multiple prandial doses if necessaryIn a patient on basal insulin in whom additional prandial coverage is desired, the regimen can be converted to two doses of a premixed insulin. Each approach has advantages and disadvantages. For example, basal/prandial regimens offer greater flexibility for patients who eat on irregular schedules. On the other hand, two doses of premixed insulin is a simple, convenient means of spreading insulin across the day. Moreover, human insulins, separately, self-mixed, or as premixed NPH/regular (70/30) formulations, are less costly alternatives to insulin analogs.When initiating combination injectable therapy, metformin therapy should be maintained while sulfonylureas and DPP-4 inhibitors are typically discontinued. In patients with suboptimal blood glucose control, especially those requiring large insulin doses, adjunctive use of a thiazolidinedione or an SGLT2 inhibitor may help to improve control and reduce the amount of insulin needed, though potential side effects should be considered. Once a basal/bolus insulin regimen is initiated, dose titration is important, with adjustments made in both mealtime and basal insulins based on the blood glucose levels and an understanding of the pharmacodynamic profile of each formulation (pattern control). As people with type 2 diabetes get older, it may become necessary to simplify complex insulin regimens because of a decline in self-management ability 



Treat Based on the 
TOTAL Picture



Population Health Approach

https://www.kff.org/disparities-policy/issue-brief/disparities-in-health-and-health-care-five-key-questions-and-
answers/

Presenter
Presentation Notes
Social determinants of health are conditions in the environments in which people are born, live, learn, work, play, worship, and age that affect a wide range of health, functioning, and quality-of-life outcomes and risks.There are 6 pillars or tenets of SDOH: economic stability, neighborhood and physical environment, education, food, community and social context and HCS.Economic Stability- medications, testing supplies (stripes, alcohol, glucometer, syringes, needles), health insurance plan coverage preferred medications and prior approvals, food versus medicationNeighborhood- homelessness, prescription delivery service, transportation to doctors or pharmacy, exerciseEducation- health literacy (understanding medical labels, knowing risks associated with OTC medications, being able to file out health forms)Food- last month’s focus, inadequate nutrition, when to take diabetes medications with respect to meals, possible food-drug interactions (add PGx and FDI and timing of meds), B12 deficiency from long-term metforminCommunity and Social Context- mental health issues, ethnic disparity, stigma around insulin use, stress associated with managing disease/ its complications and pandemic, availability of support groups for both emotional support and knowledge exchange, poor health habits influenced by environmental and societal factors (smoking, dietary intake)HCS- health insurance, differing providers and formularies from year to year, differing formularies from inpatient to outpatient, wait time to see provider, language barriers and availability of translator service, deaf/blind, concern over quality of care/discrimination (Tuskagee experiment)Social Determinants of Health: Know What Affects Health-  CDChttps://www.cdc.gov/socialdeterminants/

https://www.kff.org/disparities-policy/issue-brief/disparities-in-health-and-health-care-five-key-questions-and-answers/


Clinical Pharmacist’s Role in 
Managing SDH in DM
Economic 
Stability

Neighborhood
and Physical 
Environment

Education Food Community and 
Social Context

Health Care 
System

Insurance 
Coverage Status

Selection of 
Medications, 
Glucose Meters,  
Stripes,  and 
Supplies  
considering Cost

Pharmacy 
Delivery Services 

Safe Communities 
and Senior-
Friendly 
Communities to 
Promote Physical 
Fitness 

Caring for the 
Homeless Person 
with DM

Racial Differences 
in Drug Response

Health Literacy/ 
ESL

Prediabetes 
Prevention

Educating about 
Diabetes 
Management  and  
Management of 
its Complications 
and 
Comorbidities

Interdisciplinary 
Diet and Nutrition 
Education

Timing of 
Medications around 
Meals 

Preventing Food-
Drug Interactions

Use of Natural 
Products

Medication 
Management 
Around Periods of 
Fasting (Medical or 
Religious)

The “Most 
Accessible 
Person of the 
Health Care 
Team”

Community 
Engagement in 
Diabetes
Prevention 
Programs

Community 
Education and 
Outcome

Smoking 
Cessation

Psychosocial 
Support

Medication 
Reconciliation

Continuity of Care

Pharmacist-
Led Diabetes 
Clinics

Conduct 
Medication Use 
Reviews using 
EHRs

Consultant 
Pharmacist Drug 
Regimen Reviews 
in LTC

User-friendly 
Devices

Presenter
Presentation Notes
Taking those standard pillars of SDOH, here I’m applied them to the pharmacist’ role in DM management



Economic Stability

Presenter
Presentation Notes
The first SDOH that I want to discuss is Economic Stability and how that relates to the management of DM and the Clinical Pharmacist. 



1 in 4 patients at an 
urban diabetes 
center reported 

cost-related insulin 
underuse and this 

was associated 
with poor glycemic 

control.

> 1/3 did not 
discuss this with 

their HCP

~ 2/3 could not 
afford DM 
supplies

In this 
financially 

disadvantages 
group, the odds 

ratio for poor 
glycemic control 

was 2.96

Presenter
Presentation Notes
This was a survey of patients with T1DM or T2DM for whom insulin was prescribed within the past 6 months and who had an outpatient visit at the Yale Diabetes Center between June and August 2017.  The primary outcome was cost-related underuse in the past 12 months. These data are based on responses from 191 patients. 



https://www.medpagetoday.org/special-reports/specialreports/47603

Presenter
Presentation Notes
The cost of insulin has been rising steadily over the past 2 decades, at a pace several fold that of other medical expenditures. This expense contributes significant burden to patients as insulin has become a growing “out-of-pocket” cost for people with diabetes, and direct patient costs contribute to treatment nonadherence. Now a single bottle of highly concentrated Humulin U-500 insulin that lasts a diabetes patient about one month costs $1,200 wholesale -- more than five times the $220 it cost in 2007. Less than 5% of all diabetes patients are taking U-500. Now the price has risen to be equivalent on a per-unit basis with the U-100 concentration (which provides 100 units per mL), bringing the overall total for a typical 20-mL vial to a whopping $1,200.Both U-500 and U-100 now cost about $0.12 for each unit of insulin (analogs are pricier, at about $0.27 per unit). But prices of U-500 and regular human insulin weren't always equal. In 2007, regular Humulin cost $0.04 per unit of insulin -- twice that of the $0.02 price tag on each unit of insulin in U-500.Those increases have far surpassed those for the less concentrated Humulin U-100, which only rose three times during that period, at a rate comparable to the rest of the insulin marketDemand for U-500 began escalating  around 2009, in lock-step with a worsening epidemic of obesity and diabetes. A 2009 study published in Endocrine Practice noted a 71% increase in vials prescribed per month from January 2007 to June 2008. From $220 in 2007, the wholesale vial price rose to $340 in 2010, to $500 by the end of 2011, and to $900 just one year later in 2012. By June 2014, a 20-mL vial started selling for $1,200.Per-unit cost was raised to equal that of its regular human insulin, Humulin U-100 -- hence the equivalent $0.12 per unit of insulin cost for both drugs. By 2025, about 17.5% of diabetes patients could use some form of U-500 and that the concentrated insulin market could be valued at $3.2 billion.

https://www.medpagetoday.org/special-reports/specialreports/47603


http://main.diabetes.org/dorg/PDFs/2018-insulin-affordability-survey.pdf

Presenter
Presentation Notes
American Diabetes Association (ADA) commissioned a full-service research and accounting firm, Vault Consulting, LLC, to explore perceptions & behaviors related to insulin affordability among insulin users in the United States.

http://main.diabetes.org/dorg/PDFs/2018-insulin-affordability-survey.pdf


Presenter
Presentation Notes
535 participants64 caregivers of child insulin users255 adult insulin users216 caregivers of adult insulin usersBetween ¼-1/3 of insulin users had to choose between buying medication or food or doctors’ appintments, transportation, hoursing and even more had to choice between insulin and vacations or entertainment … and this in the richest country in the world



Website Mobile App

www/goodrx.com

Presenter
Presentation Notes
So how can we help our patients? The next few slides highlight some programs that can help.This is goodrx. It’s an app and website. Plug in your zip code and your drug and it shows you the various prices that it is available in your area. Anyone can use this.



https://insulinhelp.org/

Presenter
Presentation Notes
This link contains a list of the major insulin manufacturers (Lilly, Novo Nordisk, Sanofi, and Mann Kind support) and how to get insulin at a reduced cost.

https://insulinhelp.org/


www.needymeds.org

https://www.needymeds.org/diabetes_kits

Presenter
Presentation Notes
This is a non-profit agency. You can provide information on glucose meters and strips.  It connects people to programs that will help them afford their medications and other healthcare costs. Has info on non-DM meds as well.

https://www.needymeds.org/diabetes_kits


www.rxassist.org

Presenter
Presentation Notes
This is  a comprehensive directory of Patient Assistance Programs. Has info on non-DM meds as well.



www.ncoa.org/nationalcenterforbenefits/

Presenter
Presentation Notes
The Center for Benefits Access helps organizations enroll seniors and younger adults with disabilities with limited means into the benefits programs for which they are eligible. Their main programs of interest are:Medicare Part D Extra Help/Low-Income Subsidy (LIS)Medicare Savings Programs (MSPs)Supplemental Nutrition Assistance Program (SNAP – formerly known as Food Stamps)MedicaidLow-Income Home Energy Assistance Program (LIHEAP)State Pharmaceutical Assistance Programs (SPAPs, where they exist)Supplemental Security Income (SSI)They assist professionals and consumers to apply for and enroll in these programs both through personalized benefits counseling in their communities, and online via our free online screening tool, BenefitsCheckUp®.



www.rxhope.com

www.rxreach.org

Presenter
Presentation Notes
Rxhope is the largest independent web-based patient assistance resource, processing, fulfilling and tracking the requests making the patient assistance process as easy as possible for the patient.�RxReach helps patients find their medications at the lowest cost. It includes a Network of  community pharmaciesOur Services:* Patient Assistance Program* Copay Assistance* Low Cost Medication* Generic medication at wholesale price* Home Delivery by our Accredited Network Pharmacies* Medication Management* Medication Reminder



www.dispensaryofhope.org

Presenter
Presentation Notes
This is a program that HMH is affiliated with. DM and other meds as well. Dispensary of Hope collects and distributes millions of dollars of pharmaceuticals annually to pharmacies and safety-net clinics to dispense to low income, chronically ill patients.33 states throughout the countryMEDICATION IS RECEIVED THROUGH GENEROUS DONATIONS FROM PHARMACEUTICAL MANUFACTURERS.Their national network of dispensing sites includes outpatient pharmacies, charitable pharmacies, federally-qualified health centers and safety-net clinics - all not-for-profit organizations licensed to dispense medication directly to patientsInsulin, metformin, 



https://medicineassistancetool.org        www.insiderx.com

 The Inside Rx card is a free 
discount drug card

 Can provide deep discounts on 
certain brand-name diabetes 
medications including insulin 
and drugs that treat co-existing 
conditions such as high 
cholesterol and blood pressure.

 Also can get pet medications

Presenter
Presentation Notes
PhRMA’s Medicine Assistance Tool (MAT) is a search engine designed to help patients, caregivers and health care providers learn more about the resources available through the various biopharmaceutical industry programs. MAT is not its own patient assistance program, but rather a search engine for many of the patient assistance resources that the biopharmaceutical industry offers.Search engine that includes about 900 public and private assistance programs. InsideRx  is a prescription savings card service that provides covers both human and pet prescription meds. It’s operated by Express Scripts, one of the country’s largest pharmacy benefit managers.



Neighborhood and Physical 
Environment

Presenter
Presentation Notes
The next SDOH that I would like to discuss is Neighborhood and Physical Environment as well as extensions associated with this SDOH that would fall under this umbrella in the management of DM and the involvement of the Clinical Pharmacist. 



Pharmacy Delivery Service

 Major pharmacy 
chains and many local 
independents offer 
delivery service



www.getmyrx.com

Presenter
Presentation Notes
GetMyRx is the nation's leading pharmacy-on-demand platform. We enable patients to receive premium services from top-rated local pharmacies at no extra charge.��GetMyRx partners with hundreds of leading independent pharmacies currently serving over 3,000 zip codes across in the United StatesAll services provided are 100% free of charge. Simply pay the regular medication price or copay to the pharmacy and experience a new level of service. It’s Easy. Fast. Free.Select the pharmacy in the GetMyRx website and place your order.The pharmacy calls you within 5 minutes to confirm copay and delivery time.A specially trained courier will bring your medications in a discreet packaging.All services provided are 100% free of charge. Simply pay the regular medication price or copay to the pharmacy and experience a new level of service. 



Telepharmacy

50

Pharmacotherapy. 2016;36:348-56.

• Pre-post study that evaluated the impact 
of electronic visits (e-visits) on patients 
with either uncontrolled diabetes (A1c > 
9%) or on warfarin who were enrolled in 
a patient-centered medical home 
program in NC

• 36 patients were followed over 2 years
• Utilized MyChart
• Patients encouraged to attend initial 

Pharmacotherapy clinic to assess literacy
• 66% of DM visits involved e-visits only
• A1c decreased 3.4% points at 5.7 

months with significant improvements in 
statin use, aspirin use and BP control

• For those on warfarin, the % of extreme 
(<1.5 or >5.0) INRs significantly 
decreased

Presenter
Presentation Notes
There was no significant change in the mean number of antidiabetic agents prescribed (2.9 pre and 2.1 post) but more guideline-initiated therapy was implemented so that fewer patients were on sulfonylureas and more were on GLP-1 AThese e-visits via MyChart, billing, sending prescriptions and documenting the intervention to 10-20 minutesWarfarin: margin per patient was $300 per patient during the first year and $191 annually thereafterDM: the margin was $100 per patientAn online e-visit model for warfarin monitoring was an efficient, safe and cost-effective method for implementing patent self-testing. Pharmacist-led management of DM through e-visits, often in combination with in-person visits, generated revenue while significantly improving clinical outcomes.



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3208888/pdf/dst-05-1238.pdf

 Clinical Pharmacy 
Telephone Diabetes 
Management Program

 Observational study in 
3 primary care clinics

 Mean HbA1c level 
decreased by 1.3% 

 Mean blood glucose 
decreased significantly 
over 16 weeks

Telepharmacy

Presenter
Presentation Notes
Clinical pharmacists provided telephonic diabetes management.Conducted at 3 Providence Medical Group PC clinics in OregonPrimary clinical outcome measure was change in mean A1c.Secondary outcomes were blood glucose levels, participant self-management knowledge and degree of participant engagement. Used Intel Health Guide System, an FDA-cleared system made of up of:personal health system : a touch-screen, remote, stand-alone patient management unit placed in the patient’s homehealth care management suite: a clinician-user interface accessible via a secure Internet link through a broadband connection in the patient’s home2 peripheral devices- a glucometer (Breeze 2 by Bayer HC) and a BP monitor- were connected to the device. The meter used has since been discontinued.  Published in 2011.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3208888/pdf/dst-05-1238.pdf


4M’s for an Age-Friendly Society

 Pharmacists can be 
Board-certified in 
Geriatrics

 Pharmacists conduct 
MTM or Medication 
Therapy Management for 
Medicare 

 Part D beneficiaries 
 21.4% of those aged >65 

years have DM and 
another 5.3% is 
undiagnosed (NDSR 
2020)

https://www.johnahartford.org/blog/view/discovering-the-4ms-a-
framework-for-creating-age-friendly-health-systems/

Presenter
Presentation Notes
Age-Friendly Health Systems is an initiative of The John A. Hartford Foundation and the Institute for Healthcare Improvement (IHI), in partnership with the American Hospital Association (AHA) and the Catholic Health Association of the United States (CHA), designed Age-Friendly Health Systems to meet this challenge head on. The goal of the initiative is to rapidly spread the 4Ms Framework to 20% of US hospitals and medical practices by 2020.Age-Friendly Health Systems aim to:•         Follow an essential set of evidence-based practices;•         Cause no harm; and•         Align with What Matters to the older adult and their family caregivers.The AARP Network of Age-Friendly States and Communities is the United States affiliate of the World Health Organization Global Network for Age-Friendly Cities and Communities, an international effort launched in 2006 to help cities prepare for rapid population aging and the parallel trend of urbanization.AARP's participation in the program advances efforts to help people live easily and comfortably in their homes and communities as they age. AARP’s presence encourages older adults to take a more active role in their communities and have their voices heard. Initiatives focus on areas such as housing, caregiving, community engagement, volunteering, social inclusion and combating isolation among older citizens.AARP works with local officials and partner organizations around the country to identify communities for membership in the age-friendly network. AARP facilitates the community's enrollment and guides its representatives through the network’s implementation and assessment process. https://www.aarp.org/livable-communities/network-age-friendly-communities/info-2014/an-introduction.html

https://www.johnahartford.org/blog/view/discovering-the-4ms-a-framework-for-creating-age-friendly-health-systems/


Homeless with Diabetes

https://invisiblepeople.tv/how-homeless-people-become-homeless/

 According to the ADA, the 
prevalence of DM in 
homeless population is      
~ 8%

 Food insecurity, lack of 
insurance

 Secure place and storage 
for diabetes medications 
and supplies

 Work with Social Workers 
to address these concerns

 Dispensary of Hope, free 
clinics and vet centers

Presenter
Presentation Notes
Homelessness is addressed in the 2020 ADA  DM guidelines. Homelessness often accompanies many additional barriers to diabetes self-management, including food insecurity, literacy and numeracy deficiencies, lack of insurance, cognitive dysfunction, and mental health issues (83). The prevalence of diabetes in the homeless population is estimated to be around 8% (84). Additionally, patients with diabetes who are homeless need secure places to keep their diabetes supplies, as well as refrigerator access to properly store their insulin and take it on a regular schedule. Risk for homelessness can be ascertained using a brief risk assessment tool developed and validated for use among veterans (85). Given the potential challenges, providers who care for homeless individuals should be familiar with resources or have access to social workers that can facilitate temporary housing for their patients as a way to improve diabetes care.

https://invisiblepeople.tv/how-homeless-people-become-homeless/


Racial Differences in DM Prevalence

https://www.cdc.gov/diabetes/pdfs/data/statistics/national-diabetes-statistics-report.pdf

 Health care team needs to assess the role of race in drug selection
 Prevalence of diagnosed diabetes was highest among American Indians/Alaska Natives 

(14.7%), people of Hispanic origin (12.5%), and non-Hispanic blacks (11.7%), followed 
by non-Hispanic Asians (9.2%) and non-Hispanic whites (7.5%) 

http://www.diabetesincontrol.com/ethnicity-plays-a-role-in-diabetes-drug-selection/

Presenter
Presentation Notes
Race plays a role in the drugs used to manage DM comorbidities as well. Here we see age-adjusted estimated prevalence of diagnosed diabetes by race/ethnicity. We see that minorities are disproptionately affected by this condition. There may be issues with access to care, cost that need to be factored in. Asians with DM are less likely to receive insulin but more likely to receive oral meds and use diet modificationWhites are more likely than minorities to have recommended monitoring tests examined such as blood cholesterol, foot and exams and A1c.

https://www.cdc.gov/diabetes/pdfs/data/statistics/national-diabetes-statistics-report.pdf
http://www.diabetesincontrol.com/ethnicity-plays-a-role-in-diabetes-drug-selection/


Role of RACE

 Pharmacogenomics

 Differences in DM drug 
disposition based on 
race and ethnicity 

 Science is young but 
learning more each day

Clin Pharm Ther. 2019;106(2): 329-37.

Presenter
Presentation Notes
Another evolving factor in medication use and ethnicity is Pharmacogenomics. This relatively new field combines pharmacology (the science of drugs) and genomics (the study of genes and their functions) to develop effective, safe medications and doses that will be tailored to a person's genetic makeup.We are beginning to see that not everyone handles a drug the same way and primarily evidence shows that these 4 classes of anti-diabetic medications may be impacted by a person’s genetic makeup, which ties back to race and ethnicity.  However, at this point, it is thought that the effect size is relatively small.  We cannot predict with any degree of certainty unless the predicted allelic effect is very large, which so far it hasn’t been. Most observational studies based on record linkage. Genetic archietecture of DM is driven largely by multiple small effect variants so at this point hard to make sense of them. Effects are not large enough to justify genetic testing however, if already have testing results, can use to pick a 2nd or 3rd line drug. MODY (maturity onset diabetes of the young), which accounts for only ~3% of DM cases, most commonly is associated with a mutation in the gene, HNF1A, which makes these patients extremely responsive tolow-dose sulfonylureas, which are the drugs of choice. This is associated with a large effect size.  Currently, PGx is mainly restricted to monogenic forms of diabetes like MODY and Neonatal Diabetes. Metformin has the most information- NPAT/ATM  and SLC2A2- about its pharmacogenetic variants. If have the recessive form  of ATM develop ataxia telangiectasia (dilated BVs on the skin or mucous membranes), which is characterized by ataxia, lymphoproliferative cancer, immunoglobulin deficiency, and diabetes and insulin resistance. SCL2A2 is more often associated with alteration in response to metformin since this is the main glucose transporter in the liver and the liver is involved in glucose transport in the gut, beta cell and hypothalamus. This is associated with reduced expression of GLUT2. In obese pts, there’s a 0.33% greater A1 reduction in the 9% of white Americans who carry 2 copies of the C allele vs those who carry 2 copies of the T allele. In black Americans, the good response C allele is homozygous in 49% of the population, suggesting that this genetic variant will have a large population effect on metformin response.  High dose of metformin and DDP4-inhibitor had a significantly greater decrease on Aic in Caucasians than in Asians but wt gain was more common in Asians taking the high-dose combination. Variants involving human transporters- OCT1 (organic cation transporter 1 encoded by SLC22A1), plasma membrane monoamine transporter (PMAT encoded by SLC29A4) and serotonin transporter (encoded by SLC6A4) are associated with metformin intolerance. Drugs that can inhibit the transporter OCT1 (e.g., omeprazole, TCAs, doxazosin, verapamil) increase GI intolerance. Less is known about sulfonylureas. No GWAS. Any genetic effect involves CYP2C9*2 and *3 alleles – reduced function associated with 3.4-fold more likely to achieve therapeutic target than those carrying two normal function alleles = 0.5% decreased A1c (glibenclamide, tolbutamide, glimepiride, gliclazide).  Alterations in CYP2C9 associated with alterations in EKG and increased CV risk from sulfonylureas. For rosiglitazone, those with increased function CYP2C8*3 allele had less A1c reduction than normal type and had less weight gain. Whereas SLOCIB1 521C variant had a greater A1c reduction but no weight gain. Together- those with reduced transporter of OAT1B1 and normal metabolism of CYP2C8 had a 0.39% greater A1c reduction than poor responders.  This was not seen with pioglitazone.  Difference in PPARgamma from 1 Chinese study and Korean studyDDP4-inhibitors variant near chymotrypsinogen B1/2 (CTRB1/2) gene. Compared with wild-type, those with a minor allele had a OR 2.32 of being a responder.Looking a clinical phenotypes as well- obese women respond to thiazolidinediones while thin men respond to sulfonylureasIn clinical trials, a change in A1c of 0.3% is considered clinically different



Education

Presenter
Presentation Notes
The third SDOH is Education. In this case, I want to focus on health literacy. This is information from the CDC that points out that patients with low health literacy have more ED visits, longer LOS, are less likely to be adherent to treatment regimens and have higher mortality rate. A major role of the Clinical Pharmacist in the management of DM focuses around Education. 



Diabetes Self Management (DSM) Programs

https://clinical.diabetesjournals.org/content/34/2/70.full-text.pdf

Presenter
Presentation Notes
In this schematic, we see the components of Diabetes Self Management Programs – nutrition, education and emotional health. These are domains that the clinical pharmacist can readily be of assistance with.

https://clinical.diabetesjournals.org/content/34/2/70.full-text.pdf


Health Literacy
 The Pharmacist can help the health care 

team assess the patient’s ability to:
• Calculate medication dosing intervals and 

correction scales for insulin 
• Interpret medication instructions and food 

labels
• Determining insulin-to- carbohydrate 

ratios
• Deciphering charts (such as for growth and 

body mass index)
• Weigh the risks and benefits needed to 

make informed decisions related to 
healthcare, such as appropriate A1C target 
ranges based on comorbidities and age

https://journals.lww.com/nursing/Fulltext/2017/01000/Improving_health_literacy_in_patients_with.9.aspx

Diab Educator. 2004:30: 263-73
Education                 A1c  

Presenter
Presentation Notes
Here we have a chart that was developed from the Agency on Healthcare Research and Quality that can be used with low literacy patients to show them how to take their medications using graphics to represent different times of day.  It also has short, concise instructions for use. Health literacy is extremely important in order for patients with diabetes to successfully self-management their diabetes. Listed on this slide are areas that the pharmacist can assist in educating patients in order to achieve better glycemic control- such things as calculating dosing intervals and correction scales for insulin, interpreting medication labels as well as food-nutrition labels, helping with diet and weight and being able to empower patients to understand the risk versus benefits of both adherence and nonadherence to treatment.In this article cited in the journal Diabetes Education, this study showed that as patients with DM received individualized training by a pharmacist using low-literacy techniques (teach-back, use of easy-to-read picture-based materials), A1c levels improved (1.8-1.9%).  �This study assessed literacy using REALM (Rapid Estimate of Adult Literacy in Medicine). More than half (55%) at 6th grade level or lower.  Insulin to CHO ratio calculator: https://www.mdapp.co/insulin-to-carb-ratio-calculator-216/Based on The two determinations provided by the calculator are ICR and carb coverage.ICR (x from 1:x) = Carbohydrate intake in grams / Number of daily insulin unitsCarb coverage = Carbohydrate intake in grams / ICR (x from 1:x)

https://journals.lww.com/nursing/Fulltext/2017/01000/Improving_health_literacy_in_patients_with.9.aspx


Prediabetes
 An estimated 88 million adults aged 

18 years or older had prediabetes in 
2018.

 Yearly monitoring
 Assess vaccination status
 Diabetes Prevention Program

https://www.cdc.gov/diabetes/pdfs/data/statistics/national-diabetes-statistics-report.pdf; 
https://www.cdc.gov/vaccines/hcp/adults/downloads/fs-diabetes-vaccines.pdf

Presenter
Presentation Notes
We’ve already discussed pharmacists involvement in the Asheville project and other examples as well as the National Diabetes Prevention Program to help raise awareness about prediabetes. Another area that the pharmacist can assist with while educating or screening for prediabetes would be to check on immunization status and encourage age/disease-appropriate immunizations. Pharmacists in all 50 states have the ability to immunize although state rules vary as to which vaccines and what ages are allowed. Yes: Hep B, HPV (up to 26), Influenza, Pneumococacal, Tdap, Zoster (if > 50)May Need: Hep A, Haemophilus Influenza Type B, MMR, Meningococcal and Varicella

https://www.cdc.gov/diabetes/pdfs/data/statistics/national-diabetes-statistics-report.pdf
https://www.cdc.gov/vaccines/hcp/adults/downloads/fs-diabetes-vaccines.pdf


Multidisciplinary and Multi-
Pronged Approach
Risk factors targeted DM-related Complications
 Smoking: educate about smoking cessation
 Overweight/Obesity: choose weight neutral or weight loss 

antidiabetic agents, diet, exercise
 Physical inactivity: promote exercise
 Hemoglobin AIC: develop patient-specific goals depending 

on life-expectancy and patient’s priorities
 High blood pressure: follow guidelines
 High cholesterol: follow guidelines

https://www.cdc.gov/diabetes/pdfs/data/statistics/national-diabetes-statistics-report.pdf

Presenter
Presentation Notes
We’ve already identified how the pharmacist can play a role in helping to manage complications and comorbidities associated with DM, another important component is patient education in these areas. This calls for a multidisciplinary and multi-pronged approach and includes counseling on smoking cessation (if appropriate), counseling about weight reduction as well as discussing DM medication options and how they impact weight, promoting exercise, and explaining the importance of monitoring A1c, BP and blood glucose levels as well as being adherent to treatment regimens. Since patients may have more frequent or easy access to pharmacists in community, clinic and hospital settings, pharmacists are in a position to identify adherence issues and barriers to DM medication use and through education and counseling, help their patients with T2DM optimize the use of pharmacotherapy.  (Vivian R. The pharmacist’s role in maintaining adherence to insulin therapy in T2DM. Consult Pharm. 2007;22(4): 320-32.)

https://www.cdc.gov/diabetes/pdfs/data/statistics/national-diabetes-statistics-report.pdf


Food

Presenter
Presentation Notes
Our 4th SDOH involves Food and once again we see ramifications for the management of DM by the Clinical Pharmacist. 



Food as Medicine
 Assist in the team approach to 

encourage healthy lifestyle, 
including eating habits

 Information available on CDC 
website on counting carbs and 
using the plate method to help 
with meal planning

https://www.cdc.gov/diabetes/managing/eat-well/meal-plan-method.html

The importance of the pharmacist’s 
expanding role on the diabetes team: 
reinforcing nutritional guidelines for 
improved glycemic control. Pharm 
Pract Manag Q. 1997
Oct;17(3):32-44

Presenter
Presentation Notes
There is a movement in this country to treat food as medicine. This is exemplified by the saying that “you are what you eat”. Pharmacists can assist in the team approach by encouraging patients to engage in healthy lifestyles, which includes healthy eating habits. Resources are readily available such as counting care and the plate method- the CDC reference is listed for you on the slide. �Also, I would like to point out the boxed reference, in particular the date. This is an article from 1997 in which it discussed the expanding role of the pharmacist in DM management  - that is, the pharmacist can help reinforce nutritional guidelines to improve glycemic control.

https://www.cdc.gov/diabetes/managing/eat-well/meal-plan-method.html
https://www.ncbi.nlm.nih.gov/pubmed/10173309


Timing of Medications
 Sulfonylureas: before meals
 Acarbose: with the first bite
 Metformin: with meals
 Repaglinide (Prandin®): before meals
 Nateglinide (Starlix®): before meals
 Adjusting medications for fasting states

BMJ Open Diabetes Research and Care. 2015;3: e000108, doi:10.1136/bmjdrc-2015-000108

Presenter
Presentation Notes
The absorptions of medications may be decreased by food or eating food when taking medications may be recommended to cut down on GI upset and/or enhance absorption. This is medication-specific. �In the case of sulfonylureas, these should be taken before meals or with meals.Acarbose and migitol should be taken with the first bite of food because they helps delay the breakdown of CHO and delays the absorption of glucoseMetformin should be taken with a meal to help less the GI upset that some patients experience, especially during  the first few weeks of treatment. Repagalinide and nateglinide- insulin release is glucose dependentA major study in 13 countries with Muslim populations revealed that 43 and 86% of people with Type 1 and Type 2 DM, respectively, observed the fast during Ramadan. (Salti I et al. A population-based study of diabetes and its characteristics during the fasting month of Ramadan in 13 countries: results of the epidemiology and diabetes and Ramadan 1422/2001 (EPIDIAR) study. Diabetes Care. 2004;27: 2306-11)In 2015, the International Group for Diabetes and Ramadan (IGDR) published guidelines in BJM on guidelines for fasting during Ramadan. It focused on risk stratification, medication adjustment and Ramadan focused eduation. (Ibrahim M, Abu Al Magd M, Annabi FA, et al. Recommendations for management of diabetes during Ramadan: update 2015. BMJ Open Diabetes Research and Care 2015;3: e000108. doi:10.1136/ bmjdrc-2015-000108)



https://www.endocrineweb.com/conditions/type-1-diabetes/type-1-diabetes-
treatments

To optimize insulin 
therapy, it is important to 
know how it should be 
administered with 
regards to meals

Presenter
Presentation Notes
This table just shows you the different types of insulin, how they are delivered, their expiration date and their onset of action, peak effect and duration. This is useful to help determine when to dose with regards to meals. 

https://www.endocrineweb.com/conditions/type-1-diabetes/type-1-diabetes-treatments


Timing of Insulins and Meals

Presenter
Presentation Notes
In this slide, I’ve taken that information and provided guidance on how to administer the types of insulin listed on this slide with meals



Food-Drug Interactions
 Pharmacists can educate 

patients and work with 
dieticians to avoid FDIs

 Grapefruit juice: 
repagalinide, saxagliptin
(no dosage adjustment)

 B12 deficiency: metformin
 Alcohol: cause 

hypoglycemia or 
hyperglycemia, flushing 
reaction if on sulfonylureas

Presenter
Presentation Notes
Another thing that Pharmacists can counsel on is Food-Drug Interactions. They can work with dieticians on the team to help avoid potential interactions. Grapefruit juice is a concern with repagalinide and saxagliptin but more so with repagalinide Grapefruit juice may increase the plasma concentrations of orally administered drugs that are substrates of the CYP450 3A4 isoenzyme. In general, the effect of grapefruit juice is concentration-, dose- and preparation-dependent, and can vary widely among brands. Certain preparations of grapefruit juice (e.g., high dose, double strength) have sometimes demonstrated potent inhibition of CYP450 3A4, while other preparations (e.g., low dose, single strength) have typically demonstrated moderate inhibition. Patients who regularly consume grapefruit or grapefruit juice should be monitored for adverse effects and altered plasma concentrations of drugs that undergo significant presystemic metabolism by CYP450 3A4. Grapefruit and grapefruit juice should be avoided if an interaction is suspected. Orange juice is not expected to interact with these drugs. The interaction can occur with saxagliptin but does not appear to be too significant- just something to keep in mind. Diltiazem increased the exposure of saxagliptin. Similar increases in plasma concentrations of saxagliptin are anticipated in the presence of other moderate CYP3A4/5 inhibitors (e.g., amprenavir, aprepitant, erythromycin, fluconazole, fosamprenavir, grapefruit juice, and verapamil); however, dosage adjustment of ONGLYZA is not recommended.  Onglyza prescribing informationMetformin- Lexicomp – monitor B12 at baseline and yearly.The proposed mechanisms to explain metformin induced vitamin B12 deficiency among patients with T2DM include: alterations in small bowel motility which stimulates bacterial overgrowth and consequential vitamin B12 deficiency, competitive inhibition or inactivation of vitamin B12 absorption, alterations in intrinsic factor (IF) levels and interaction with the cubulin endocytic receptor. Metformin has also been shown to inhibit the calcium dependent absorption of the vitamin B12-IF complex at the terminal ileum. https://www.imedpub.com/articles/a-review-on-effects-of-metformin-onvitamin-b12-status.pdfAlcohol causes disulfiram-like reaction with sulfonylureas. As in the case with disulfiram, the underlying mechanism is believed to be the accumulation of acetaldehyde in the blood, due to inhibition of the hepatic aldehyde dehydrogenases.



Natural Products
 Patients with DM are 1.6 times 

more likely to use alternatives 
to traditional medicine 
compared to those without 
DM

 Pharmacists can help shift 
through the ‘hype’

• Chromium: can interfere with 
thyroid meds

• Zinc: can interact with 
fluroquinolones

JAPhA. 2014;5 (Supplement 4): e304-e321 Hannon. Nutrition and Diabetes. 2020:10:14-

Presenter
Presentation Notes
It’s important to not that just as there can be drug-drug interactions and drug-food interactions, there can also be drug-nutrient interactions. It has been found that persons with diabetes are 1.6 times more likely to use alternative to traditional medicines compared to those without DM. These are often in the form of dietary supplements which do not undergo the same vigorous safety and efficacy process that RX drugs do. In these two examples, chromium can interfere with the absorption of levothyroxine. The thyroid medicine needs to be taken 30 minutes before or 3-4 hours after chromium. In the case of zinc, it binds fluoroquinolones such as ciprofloxacin making these drugs ineffective. The antibiotic should be taken 2 hours before or 4-6 hours after zinc. How many patients who use these supplements know that?Dietary supplements cannot state that they are being used to treat, prevent or cure diabetes but they can say that they help maintain healthy blood glucose levelsEvidence:Water soluble vitamins Vit C: may improve fasting BG not A1cFolic acid – conflicting resultsB12 supplementation- only in metforminBiotin- lack of evidenceNiacin- increase risk of DMFat-soluble vitaminsVit E- improvement in A1c with supplementation if lowMinerals – most infoChromium – deficiency associated with hyperglycemia – supplementation studies mixedPotassium- prediabetes improved fasting BG despite weight gain but no effect on OGTT or insulin sensitivitySelenium-  improved glucose, insulin, insulin resistance and lipids and markers of inflammation- one study showed increased riskSodium- unsubstantialZinc- improvement in fasting glucose, A1C and insulin, diabetic kidney injury, decreased progression to DM and improved fasting glucose, OGTT, insulin resistance and blood lipidsAmino acidsLeucine- no effect on glucose or insulin sensitivity- potential insulin secretagogue to improve glucose homeostasisTaurine- some beefit in diabetic retinopathy, enodothelial dysfunction, insulin sensitivity, polydipsia/polyuria, mixed results on bets cell function and glycemiaFiber- beneficial effects on A1c, fasting glucose – mixed results on insulin sensitivityPrebiotics- benefit on glycemic control and microbial outcomesTrans fat (lineoleic acid(- negative effect on insulin sensitivityGlucosamine- induced insulin resistanceHannon. Nutrition and Diabetes. 2020:10:14- Use and abuse of dietary supplements in persons with diabetes.



Community and Social Context

Presenter
Presentation Notes
The 5th SDOH involves Community and Social Context and mental health is a large component of that. That is important in DM and the Clinical Pharmacist can assist in this area. 



Resources available at https://www.mhanational.org/mental-health-month

Presenter
Presentation Notes
I would be remiss if I failed to mention that May is Mental Health Month. There are resources available at the URL provided from Mental Health America. The theme this year is “Tools 2 Thrive”.  As a Board-certified Psychiatric Pharmacist, I can fully appreciate the importance of this topic. 

https://www.mhanational.org/mental-health-month


https://www.diabeteseducator.org/practice/practice-tools/diabetes-management-tools/mental-health-and-diabetes

Presenter
Presentation Notes
I know that PCDC has focused on Mental Health issues during this series so I will not take much time. Here are statistics that show that depression affect 1 in 4 adults with DM and that diabetes distress occur in up to 45% of patients with the condition. Considering that patients with DM are at higher risk of poor outcomes with COVID-19, this certainly has to be adding to this Diabetes Distress. There is also an elevated rate of anxiety in patients with DM.

https://www.diabeteseducator.org/practice/practice-tools/diabetes-management-tools/mental-health-and-diabetes


Effect of Psychotropics on DM

 Important areas for 
consideration:
• Metabolic Profile:

-- Weight Gain
-- Lipids

• Adherence Issues

https://www.uspharmacist.com/article/diabetes-and-the-psychiatric-patient

Drug-induced hyperglycaemia and diabetes: 
pharmacogenomics perspectives. Arch Pharm 
Res. 2018 Jul;41(7):725-736. doi: 
10.1007/s12272-018-1039-x. Epub 2018 Jun 1

Presenter
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This issue of the journal US Pharmacist contains an article that I authored several years ago on Diabetes and the Psychiatric Patient.  It’s important to mention here that untreated mental health is a serious issue. It is also important to acknowledge and be familiar with the AEs of psychotropic medications as we know that the atypical antipsychotics can adversely affect weight in many cases as well as lipids. These AEs can lead to nonadherence with treatment for either the psychiatric condition or both DM and the psychiatric condition. The interrelationship between DM and SMI and AP AEs is complex involving genetics, lifestyle and disease-specific treatment.  Antipsychotics increase insulin resistance, which can contribute to weight gain.   It is also thought that the atypical antipsychotics may suppress glucose uptake into skeletal muscles.  Antipsychotics may cause a direct cellular effect on glucose utilization by blocking glucse transporter protein in cell memberans and an indirect effect on CHO metabolism via the neuroendocrine system. Changes in glucose regulation have also been observed in patients without DM with schizophrenia. Changes in glucose regulation have been shown in patients without diabetes with schizophrenia taking antipsychotic medications even in the absence of being overweight or obese. Depression is thought to be a state of chronic stress, which has been associated with elevated cortisol levels and hypothalamic-pituitary adrenal axis abnormalities. Depression and also be associated with insulin resistance. Depression and high cortisol levels are associated with an increased risk of metabolic syndrome.  Anxiety has also been associated with inflammation. Schizophrenia is also associated with insulin resistance or impaired fasting glucose tolerance. 

https://www.uspharmacist.com/article/diabetes-and-the-psychiatric-patient
https://www.ncbi.nlm.nih.gov/pubmed/29858981


Effect of Psychotropics on DM
 Assess the patient’s 

risk for weight gain 
that can lead to 
metabolic 
complications in DM 
for psychotropics such 
as: 
• Antipsychotics
• Antidepressants
• Mood stabilizers
• Stimulants

BAP Guidelines on Wt Gain, Metabolic Disturbances 
and CV Risk Associated with Psychosis and AP Drug 
Treatment. J Psychopharmacol. 2016;30:717-48.

Presenter
Presentation Notes
This is a table from the article that I authored which indicates the potential effect on weight for various classes of psychotropic medications including antipsychotics, antidepressants, mood stabilizers and stimulants.Risk of Wt GainOlazapine   HIGHESTClozapineCPZQuetiapineRisperidonePaliperidoneAsenapineAripiprazoleLurasidoneZiprasidoneHalperidol  LOWESTBritish Association of Psychopharmacology reference is a bit newer than the one that I authored. Medications with the greatest likelihood of increasing wt are also associated with increased insulin resistance and hypertriglyceridemia. Most wt gain occurs within the 1st 38-40 weeks after antipsychotic therapy is started and weight gain plateaus by about 9 months. 



Effect of Psychotropics on DM

https://www.uspharmacist.com/article/diabetes-and-the-psychiatric-patient

Presenter
Presentation Notes
This is a table on preventing and treating antipsychotic-associated Aes on glucose-insulin homeostasis and lipid metabolism. 

https://www.uspharmacist.com/article/diabetes-and-the-psychiatric-patient


Proactive Screening
 Assist in referrals for depression evaluation

• Pharmacist screening for depression among patients with 
diabetes in an urban primary care setting. J Am Pharm 
Assoc. 2008;48: 518-21.

• Depression and diabetes: establishing the pharmacist’s 
role in detecting comorbidity in pregnant women. J Am 
Pharm Assoc. 2010;50: 195-9.

 Assist in monitoring metabolic effects of psychotropics
• Development and pharmacist-mediated use of tools for 

monitoring atypical antipsychotic-induced side effects related 
to blood glucose levels. Pharmacoepidemiol Drug Saf. 
2018;27: 1379-84.

Presenter
Presentation Notes
1st study – Poorly controlled depression in patients with DM can be identified by RPHs in the PC setting via use of a brief screening tool such as the Zung Self-rating Depression Scale.2nd study: Pharmacists can assist with screening for depression in diabetes and thus ensure that at-risk patients receive the attention needed to better manage their illnesses. Pharmacists’ screening identified depression in 42% of those screened but only 19% were on treatment. 3rd study: This paper used Common Terminology Criteria for Adverse Events (CTCAE)Classification for lab abnormalities as identified in the EHR to notify pharmacists of potential AEs, which they then referred to the prescriber for evaluation. This paper is from Japan. 



Health Care Systems

Presenter
Presentation Notes
Our 6th and last SDOH involves the HCS, which is my home. Pharmacists are involved in every aspect of diabetes care here from dispensing  medications , collaborative practice agreements, recommending treatment, consultant services, monitoring patients and conducting research to name a few. Most (about 36%) CDE Pharmacists practice in a hospital or health system.  (Gonzalvo and Lantaff. Diabetes Educator. June 2018. Vol 44 No. 3 p.278-92)



https://slideplayer.com/slide/1608483/

Presenter
Presentation Notes
Medication reconciliation is the process of comparing a patient's medication orders to all of the medications that the patient has been taking. This reconciliation is done to avoid medication errors such as omissions, duplications, dosing errors, or drug interactions. It should be done at every transition of care in which new medications are ordered or existing orders are rewritten. Transitions in care include changes in setting, service, practitioner, or level of care. This process comprises five steps: (1) develop a list of current medications; (2) develop a list of medications to be prescribed; (3) compare the medications on the two lists; (4) make clinical decisions based on the comparison; and (5) communicate the new list to appropriate caregivers and to the patientBarnsteiner JH. Medication Reconciliation. In: Hughes RG, editor. Patient Safety and Quality: An Evidence-Based Handbook for Nurses. Rockville (MD): Agency for Healthcare Research and Quality (US); 2008 Apr. Chapter 38. Available from: https://www.ncbi.nlm.nih.gov/books/NBK2648/

https://slideplayer.com/slide/1608483/


Continuity of Care

https://www.jointcommission.org/-/media/deprecated-
unorganized/imported-assets/tjc/system-folders/topics-
library/hot_topics_transitions_of_carepdf.pdf?db=web&hash=CEFB254D5EC
36E4FFE30ABB20A5550E0

 Ineffective transitions of care-
pitfalls to avoid:

• Communication breakdown
• Patient education breakdown
• Accountability breakdown

 Pharmacists can help the team 
navigate TOC and avoid these 
pitfalls

Presenter
Presentation Notes
Since DM is a complex medical condition with multiple complications and comorbidities, the patient is likely need to engage a team of educators, coaches and specialists rather than a sole provider. The challenge for the patient-education treatment team will be effective communication and collaboration as the patient passes from one care level to the next. Whether in the role of coach, educator or direct-care provider, pharmacists are vital members of the interdisciplinary care team. (Sisson and Kuhn. Pharmacist roles in the management of patients with type 2 DM. JAPhA. 2009;49(Suppl 1): S41-5.)There are often communication breakdowns during TOC. These can occur in communication, patient education and accountability. The pharmacist can assist in this area. 

https://www.jointcommission.org/-/media/deprecated-unorganized/imported-assets/tjc/system-folders/topics-library/hot_topics_transitions_of_carepdf.pdf?db=web&hash=CEFB254D5EC36E4FFE30ABB20A5550E0


Pharmacist-Led DM Clinics
 Costs and effectiveness of pharmacist-led group medical visits for type 

2-diabetes: a multi-center randomized controlled trial. PLOS One. 
4/18/18

 Evaluation of a pharmacist-managed diabetes program in a primary 
care setting within an integrated health care system. J Manag Care 
Spec Pharm. 2018;24:114-22.

 Economic evaluations of pharmacist-managed services in people with 
diabetes mellitus: a systematic review. Diab Med. 2016;33: 421-7.

 Development and clinical outcomes of pharmacist-managed diabetes 
care clinics. Am J Health-Syst Pharm. 2006;63: 1325-31.

 Implementation of a pharmacist-led multidisciplinary diabetes 
management team. Am J Health-Syst Pharm. 2012;69: 1240-5.

 The Bottom Line: Pharmacist involvement in the 
management of DM improves patient care.

Presenter
Presentation Notes
Before we saw the value of pharmacists ON PC teams. These studies show the value of pharmacist LEADING or MANAGING diabetes teams, services or clinics.1st study: Addition of pharmacist-led group medical visits in T2DM achieved similar improvements from baseline in CV risk factors than usual care (i.e., appointments with PC and specialty care providers), but with reduction in the healthcare costs in the group visit arm 13 months after completion compared to the steady rise in cost for the usual care arm.  This study was conducted in a VA. 2nd study: T2DM therapy management by clinical pharmacists was associated with a greater percentage of patients achieving the HEDIS goal of A1c< 8.0%, reaching the A1c goal faster (3.4 vs 4.6 months), and a greater A1c reduction from baseline at 3 and 6 months of follow-up compared with patients receiving usual care, which did not include pharmacist involvement. 3rd study: Pharmacist-managed services had a positive return in terms of economic viability. Pharmacist-managed services resulted in cost savings that varied from $7 to $65,000 per person per year (2014) and generated higher quality-adjusted life years with lower costs. 4th study: Compared with national average, diabetes care clinics managed by clinical pharmacists achieved higher screening rates and attained treatment goals more often. 4th study: Implementation of a pharmacist-led multidisciplinary diabetes management team helped to achieved intensive glycemic control in CABG patients and decrease the risk of infection. 



Drug Use Reviews Using EHR

 An audit of prescribing for type 2 diabetes in primary care: 
optimizing the role of the community pharmacist in the primary 
healthcare team. Prim Health Care Res Develop. 2013;14: 
315-9.

 Retrospective review of exceptions for angiotensin-converting 
enzyme inhibitor or angiotensin II receptor blocker 
recommendations for a diabetic Medicare population. J Manag
Care Spec Pharm. 2019;25: 358-65.

 Influence of pharmacist intervention on prescribing of 
angiotensin-converting enzyme inhibitors, angiotensin II-
receptor blockers, and aspirin for diabetic patients. Am J 
Health-Syst Pharm. 2010. 67: 290-4.

Presenter
Presentation Notes
Another way that HCS pharmacists can help monitor therapy of patients with diabetes is through the use of Drug Use Reviews or Drug Audits. Here are several published papers involving such tools. 1st study: In this audit on prescribing for T2DM patients in PC, it found that a large nmber of patients had uncontrolled glucose and BPs. It concluded that the pharmacist may help in either optimizing therapy or improving patient adherence. 2nd study: Found a substantial difference across health plans for Medicare beneficiaries with DM where renin-angiotensin system antagonist therapy was considered clinically inappropriate to recommend for patients with diabetes. Now can go back and address this problem. 3rd paper: A pharmacy intervention program in a PC setting was associated with a significant increase in prescriber adherence to ADA guidelines for ACE inhibitor or ARB therapy and for ASA therapy in diabetic patients. 



Drug Regimen Review
 Thorough evaluation of the medication 

regimen of a resident, with the goal of 
promoting positive outcomes and 
minimizing adverse consequences and 
potential risks associated with medication. 

 Includes review of the medical record in 
order to prevent, identify, report, and 
resolve medication-related problems, 
medication errors, or other irregularities

 Involves collaborating with other members 
of the IDT, including the resident, their 
family, and/or resident representative

 Clinical Pharmacist can interface with 
Consultant Pharmacist and IDT as well as 
Post-Acute Care follow-up

https://www.cms.gov/Regulations-and-Guidance/Guidance/Manuals/downloads/som107ap_pp_guidelines_ltcf.pdf

Presenter
Presentation Notes
Residents in LTC have to undergo a monthly review by the pharmacist to try to prevent, identify, report and resolve medication-related problems. The Drug Regimen Review process involves collaboration with the IDT, the resident and the resident’s caregiver or representative. In my position, I have the capacity to interact with the IDT and the consultant pharmacist who isn’t always at the facility in order to optimize residents’ care. 

https://www.cms.gov/Regulations-and-Guidance/Guidance/Manuals/downloads/som107ap_pp_guidelines_ltcf.pdf


Deprescribing Too Much of a Good Thing

Organization Medication-Recommendation
AMDA (American Medical 
Directors Association)/
The Society for Post-Acute 
Long term Care Medicine

Don’t use sliding scale insulin (SSI) for long-term 
diabetes management for individuals residing in 
the nursing home.

American Geriatrics Society Avoid using medications other than metformin to 
achieve hemoglobin A1c<7.5% in most older 
adults; moderate control is generally better.

American Society of 
Nephrology

Avoid nonsteroidal anti-inflammatory drugs 
(NSAIDS) in individuals with hypertension or 
heart failure or CKD of all causes, including 
diabetes.

https://www.choosingwisely.org/

Presenter
Presentation Notes
The Choosing Wisely initiative is an initiative to promote conversations between clinicians and patients by helping patients choose care that is:Supported by evidenceNot duplicative of other tests or procedures already receivedFree from harmTruly neDeprescribing is the planned and supervised process of dose reduction or stopping of medication that might be causing harm, or no longer be of benefit. https://deprescribing.org/what-is-deprescribing/Here are 3 recommendations from Choosing Wisely. The first recommends against the use of SSI for long-term diabetes management. The 2nd recommends staying with metformin if the A1c is <7.5% in older adults; and the 3rd is a warning about using NSAIDS in patients with hypertension, HF or all cause CKD. This is very important because these medications are both Rx and OTC so patients need to be forewarned before they start self-medicating for pain. 

https://www.choosingwisely.org/


Age & Disability-Friendly
DM Devices
 With so many different 

medication administration 
options, the Pharmacist can 
work with the team and the 
patient to find the one that 
the patient is most 
comfortable with and which 
is covered by insurance.

 Digital Health
https://www.diabeteseducator.org/docs/default-source/legacy-
docs/_resources/pdf/research/aade_meded.pdf?sfvrsn=2

Consult Pharm. 2016;31(5): 240-50. 
http://main.diabetes.org/dforg/pdfs/2018/2018-cg-injection-aids.pdf

Presenter
Presentation Notes
There are resources for older adults and patients with disability who are looking for strategies for insulin management. This is a paper on Strategies for Insulin Injection Therapy in Diabetes Self-Management by the American Association of Diabetes Educators that addresses barriers to insulin therapy and considerations for insulin therapy for special populations including children, pregnant patients, older adults, and patients with vision, hearing or dexterity impairment.The other reference cited is a paper on drug-device combinations exploring whether they are appropriate for an aging population and explores insulin pens, inhalation insulin, artificial pancreas and intranasal glucagon. This article also addresses devices for other disease states. In older adults there are issues of dexterity, cognitive impairment and visual impairment that factor into clinical decisions. The last reference is a paper from the American Diabetes Association on Injection Aids. The last comments that I want to make is just to address Digital Health. Digital health for diabetes consists of new smart sensors and mobile apps for measuring body processes such as continuous glucose levels.  It is the way of the future and we will be seeing a lot more of that. Patient and provider education will be essential. Privacy issues are an important consideration.  We’ve already discussed telepharmacy/telehealth. Other digital health areas include cloud-connected glucose meters and continuous glucose monitoring devices that can automatically transmit glucose reading from devices to smartphone apps or Web-based platforms; data management platforms which are electronic systems that download and consolidate data from BG meters, CGM devices, insulin pumps and fitness trackers into a single, standardized report; digital T2DM Prevention programs, which we have touched on earlier; clinically validated mobile apps; and social media. 

https://www.diabeteseducator.org/docs/default-source/legacy-docs/_resources/pdf/research/aade_meded.pdf?sfvrsn=2
http://main.diabetes.org/dforg/pdfs/2018/2018-cg-injection-aids.pdf


SUMMING IT ALL UP

 The Clinical Pharmacist is an “Essential Part” 
of the Diabetes Management Team 

• Drug Therapy based on Comorbidities, 
Complications, Concomitant Medications, 
Pharmacogenomics, Cost, Social Determinant of 
Health factor

 Principles of rational Diabetes 
Pharmacotherapy should be incorporated in all 
patients’ drug regimens in order to optimize 
treatment 

Presenter
Presentation Notes
So in summary…



Questions?



THANK YOU



Contact US

Andrew Philip, PhD
Aphilip@PCDC.org

Donna M. Lisi, PharmD, 
BCPS, BCPP, BCGP, BCACP
donna.lisi@hackensackmeri
dian.org
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