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Agenda & Plan for the Day

Virtual Participants: o e
Professor, Diractor of CAP Canter 12:00 PM
« After each speaker, you will be placed in a virtual B Torass Connor, BHD, BT 185
room with 6-8 participants. Please have your list of Dean and Professor of Cellege of Health and Human Services
round table questions pulled up or available. PHARMACOGENOMICS 1215 PM

Cr. Watasha Petry, PharmD, MPH, BCACP
Associate Professor of Practice, Clinical Pharmacist

NORTH DAKOTA MEDICAID

» Continuing education information will be presented Dx. LeNetka Roshrich, PharmD, BCGP 1:00 PM
after each round table discussion.

COLLABORATIVE PRACTICE IMPLEMENTATION

Cr. Carly Srmithers, PharmD ]:45 pM
Pharmacy Manager

« If you have questions during the presentations, HEALTHY AGING
please enter these into the chat and we will monitor Rt ot Profestir Director Healthy Aging Nerth Dakots 2535 PM
these throughout the day. If there is not time to Aesistant Professor of Bractioe, tlinical Pharmacist
answer questions after the presentation, CAP Center S —
will follow up with all the registered attendees with Tiffary Knauf, MA
answers to the questions. bromotion and Chronic Dicasse prévention Unit 3:20 PM

MACDD Marth Dakota Chronic Disease Director

All presantations will be followed by round table discussions.

 If you would like follow up after the symposium, CLOSING REMARKS 4:00 PM
lease contact Lisa.Nagel@ndsu.edu. SOCIAL
p g @ Optional social to connect with each other. 4:15'5:00 pM
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Exciting News from the
School of Pharmacy!

z Kickstart your pharmacy career
closer to home

nosu /DSuU
PRE-PHARMACY
PROGRAM

STARTING
FALL 2026!

Traditional Pathway Early Assurance Pathway (EAP)

Curriculum designed to prepare
you for pharmacy school

8 Multi-campus support

FUTURE EXPLORATIONS:

* NDSU PharmD Professional Program
training in Dickinson:
- Mix of Hyflex courses and in-

person learning experiences
- Occasional infrequent required

* 2-year undergraduate track
* Pay DSU tuition for DSU courses &
NDSU differential tuition for 3 travel to Fargo

» 3-year undergraduate track
* Pay DSU tuition and attend

classes at DSU - Scholarship Opportunities

Hyflex NDSU courses

CENTER FOR
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Integrating Pharmacogenomics

into Pharmacy Practice:

Foundations, Applications, and Future
Directions for Optimized Patient Care

Presented by: Natasha Petry, PharmD, MPH, BCACP
Associate Professor of Practice, North Dakota State University
Clinical Pharmacogenomics Pharmacist, Sanford Health

EEEEEEEEE
COLLABORATION AND ADVANCEMENT IN PHARMACY



Disclosures

« Natasha Petry reports they have no relevant financial
relationships with ineligible companies to disclose.
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Objectives

1.Describe the foundational principles of
pharmacogenomics and its clinical relevance in
contemporary pharmacy practice.

2.Apply the patient-care process to a patient case study
optimizing drug therapy utilizing pharmacogenomic
testing.

3.Identify emerging trends in pharmacogenomics to
enhance patient care.

4.Describe actionable steps pharmacists and pharmacy
technicians can take to incorporate pharmacogenomics
into their pharmacy practice.
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COLLABORATION AND ADVANCEMENT IN PHARMACY



The Foundational Principles

 Pharmacogenomics (PGx) is the study of the impact that genetic
polymorphisms have on medication response

. Eene{_ic polymorphisms may influence medication effectiveness and risk for
oxicity

 The goals of PGx are to optimize medication efficacy and limit toxicity
based on an individual's genetics

« The most common gene variations associated with medication response are
single nucleotide polymorphisms (SNPs)

 Pharmacists play a key role in advancing PGx in clinical practice based on a
patient's genetic profile

Gammal RS, Cavallari LH, Lam Y. Clinical Pharmacogenomics. In: DiPiro JT, Yee GC, Haines ST, Nolin TD, Ellingrod VL, Posey L. eds. DiPiro’s Pharmacotherapy: A Pathophysiologic Approach,

12th Edition. McGraw Hill; 2023. Accessed October 20, 2025. https://accesspharmacy-mhmedical-com.ezproxy.lib.ndsu.nodak.edu/content.aspx?bookid=3097&sectionid=267224711
CENTER FOR
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https://accesspharmacy-mhmedical-com.ezproxy.lib.ndsu.nodak.edu/content.aspx?bookid=3097&sectionid=267224711

Genotypes to Phenotypes

« The human genome contains ~ 20,000 protein-coding genes
intertwined in the DNA double-helix comprised of purines (adenine
and guanine) and pyrimidines (cytosine and thymidine)

« According to the central dogma of biology, DNA from ic_genes S
trlajanscribed to RNA which is then translated into specific proteins by
ribosomes

* The resulting Rrotein is the outward expression of the genotype and
isc’?_er_lglwedl as the phenotype, which is the observable trait(s) of an
individua

« Genes have a substantial amount of interindividual variety

o Due to the presence of these variations, the term allele is used to denote a
specific version of a gene

o An individual inherits two alleles for each gene, one from each parent

Gammal RS, Cavallari LH, Lam Y. Clinical Pharmacogenomics. In: DiPiro JT, Yee GC, Haines ST, Nolin TD, Ellingrod VL, Posey L. eds. DiPiro’s Pharmacotherapy: A Pathophysiologic Approach,

12th Edition. McGraw Hill; 2023. Accessed October 20, 2025. https://accesspharmacy-mhmedical-com.ezproxy.lib.ndsu.nodak.edu/content.aspx?bookid=3097&sectionid=267224711
CENTER FOR
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https://accesspharmacy-mhmedical-com.ezproxy.lib.ndsu.nodak.edu/content.aspx?bookid=3097&sectionid=267224711

Overview of PGx

« PGx combines the fields of pharmacology and genetics to search
for impactful genetic variations that lead to interindividual
differences with respect to medication response

o Pharmacogenetics: variations in a single gene that affects a medication
response

o Pharmacogenomics: the entire spectrum of genes that interact to
determine medication efficacy and safety

 PGx is now more commonly used to guide clinical decision
making as multiple proteins are often involved in determining the
ultimate response to most medications

 The goals of clinical PGx are to optimize medication therapy and
limit toxicity based on an individual's genetic profile

o Optimizing make look like choosing the right medication and dose to
achieve therapeutic outcomes and(7:|or minimize toxicity

Gammal RS, Cavallari LH, Lam Y. Clinical Pharmacogenomics. In: DiPiro JT, Yee GC, Haines ST, Nolin TD, Ellingrod VL, Posey L. eds. DiPiro’s Pharmacotherapy: A Pathophysiologic Approach,

12th Edition. McGraw Hill; 2023. Accessed October 20, 2025. https://accesspharmacy-mhmedical-com.ezproxy.lib.ndsu.nodak.edu/content.aspx?bookid=3097&sectionid=267224711
CENTER FOR
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https://accesspharmacy-mhmedical-com.ezproxy.lib.ndsu.nodak.edu/content.aspx?bookid=3097&sectionid=267224711

Drug not toxic Drug not toxic

and but
not beneficial ) ~ BENEFICIAL O
® & Patient group -mag ® a
o A -

- o ©
° an M
0 o
0
Drug TOXIC Drug TOXIC
but but
BENEFICIAL not beneficial
O
Same diagnosis ah

o
Receive same prescription O N

Other factors play a role as well: genetics, age, ethnicity,
weight, gender, medications, diet, other conditions
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Pharmacogenomics (PGx)
Personalized = 'i‘

medlcathn °o with 2 tablets of a medication.

- Two main areas: o .
seleclion §_’®

e Differences in

metabolism of |
medication (increased mprove

side effects or decreased eﬁ'CaCy ./ = A
efficacy)

Another person, Patient B may
only need 1 tablet for their
treatment.

A third person, Patient C will
only need one-half of a tablet

- Patient's susceptibility to Reduce trial of this same medication.
certain adverse effects and error & 'ﬂ‘
Of med Icatlons ( EX ) A different person, Patient D
abacavir and HLA- Prevent or e L
B* 5 7 : O 1 ) decrease S|de asgthe previous 3 patients.

effects and

()
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Definitions

» Genotype: type of variant present at « Gene: basic unit of inheritance
a given location (i.e., a locus) in the that mostly codes for proteins
genome

* Variant: change in DNA « Allele: one of two or more
sequence

» Single Nucleotide Polymorphism versions of DNA sequence

(SNP): genomic variant at a
single base position in the DNA.

 Phenotype: observable trait

CENTER FOR
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Benefits of PGXx

Drug safety/toxicity avoidance
Patient self- | Embedded in

e Aid drug selection to 2By =0 el

avoid adverse reactions ]
e Aid dose selection to avoid toxicit Reassurance lisfong

y information

Increased efficacy
e Aid dose selection Prescription and OTC medication

for maximum efficacy

e |dentify patients who
should be responsive to a given drug

CENTER FOR
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Limitations of PGx
medications! O coverage

@ et @ Limited or no genetic
Ervironmont - iInformation for some
medications

Only

Age

= Sender '@é‘g Lab approach to testing

Race

Smoking Genetics Alcohol use / return Of reSUH:S /
@ variants tested

puzzle
_ e Race/ethnicity

one ph

piece of the
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PharmacoKinetics /
PharmacoDynamics

Pharmacodynamics
What a drug does to the body

“NMedications™

“Joe”

ADME .
Pharmacokinetics
What the body does to a drug

CENTER FOR
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PHARMACOKINETICS

How a drug moves through your |
body and gets metabolized or Metabolism @

“absorbed” by the body’s systems S

Absorption: How will the © CyrochIome i
medication enter the body? ° TMPT/DPYD y
o UGT1A1

Distribution: Where will the G
medication go? (Transporters) =

. :==_" |Distributio
Metabolism: How is the (2 "= = |(Transporters)
medication broken down? (Liver) '\ \ 3=/ 0SLCO1B1

o o ABCB1

Excretion: How does the
medication leave?

CENTER FOR
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PGX... not just metabolizing enzymes

TN

Metabolism Transport Receptors Sensitivity

CYP450 ‘ Non-CYP Efflux Influx

DGI = Drug-Gene Interaction
PK = Pharmacokinetics
PD = Pharmacodynamics

- Quality and Strength of Evidence*

CENTER FOR
COLLABORATION AND ADVANCEMENT IN PHARMACY

Conjugation



Active Drugs

« Absorbed through the Gl tract ‘)
* Distributed in the blood ‘

* Broken down by liver enzymes CYP

* Excreted by the kidneys ']r'

CENTER FOR
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Prodrugs

* Require biological activation

Improve drug delivery or specificity
Improve bioavailability
Decrease toxicity

Cytochrome P450 enzymes
* Genetic variants in CYP enzymes
« Ex. Codeine > Morphine

~. Medication is inactive
“before metabolism

Medication becomes
active after metabolism

CENTER FOR
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Active Drug vs. Prodrug

Drug A is an active drug and therefore pharmacologic effects
take place quickly, then broken down to less active o me

metabolites Metabolized to less active metabolites Lol il

I’'m exerting my
pharmacologic

properties!

active form Metabolized to an active drug

> I’'m exerting my

pharmacologic

roperties!
I’'ll work after a T

little
transformatio
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Active Drug vs. Prodrug

e Active Drug e Prodrug

o Increased enzyme activity leads to o Increased enzyme activity leads to
= increased metabolism - increased conversion to active
= decreased serum concentrations drug
= Mmay decrease efficacy » may increase risk for side

o Decreased enzyme activity leads to effects
= decreased metabolism to less o Decreased enzyme activity leads to

active metabolites » decreased conversion to active

= May increase risk of side effects drug

= Mmay decrease efficacy

N

ormal enzyme activity

E— DeCreaS
— &”Zyme activity

— CENTER FOR
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GENOTYPE-PHENOTYPE ASSOCIATION
Five Standard Genotype

* Different versions of a Assignments:
gene (aIIeIes) can Metabolizer Phenotype|  Allelel | Allele2 |
: Ultrarapid (UM) M function ™ function
change gene function ) A e
e Pairs Of a”eles make up Normal (NM) Normal Normal
. . Intermediate (IM) Normal or |, NV
a distinct genotype Poor (PM) L or0 oo

* For genes affecting
drug therapy, the genes
are highly predictive of
the phenotype

Mom ‘\ Dad \
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Phenotypes
(drug metabolizing enzymes)

Functional definition Genetic definition

Ultrarapid
metabolizer

Rapid
metabolizer

Normal
metabolizer

Intermediate
metabolizer

Poor
metabolizer

Increased enzyme activity compared to
rapid metabolizers

Increased enzyme activity compared to
normal metabolizers but less than
ulirarapid metabolizers

Fully functional enzyme activity

Decreased enzyme activity (activity
between normal and poor metabolizer)

Little to no enzyme activity

2 increased function alleles, or more
than 2 normal function alleles

Combinations of normal function
and increased function alleles

Combinations of normal function
and decreased function alleles

Combinations of normal function,
decreased function, and/or no
function alleles

Combination of no function alleles
and/or decreased function alleles

LN LI
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4 ™\
Population

@
[ ]
e
o :
£57
Effective Drug Concentration

Time

/

No Function

Less Function

High Function
.

i

Normal Function M’i"ﬁ“ﬁ“ﬁ“ﬁ“ﬁﬁlﬁ‘

"

Design credit: Jordan Baye, Pharm

D, MA, BCPS

Upper 95% ClI
Population Mean

Lower 95% Cl

8 PM
prar}
o
L
o
Q Therapeutic IM
S Window
0o
2
a NM
3
:
5
um

Time
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Metabolism Implications

Citalopram (Active Drug) C|0p|dogre| (ProDrug)
& Phenotype: Ultra-rapid Metabolizer Phenotype: Ultra-rapid Metabolizer
— Increased metabolism when — Increased platelet inhibition
compared to normal metabolizers — Decreased residual platelet
— Lower plasma concentrations will aggregation
increase probability of — (in theory potential for increased side
pharmacotherapy failure (lack of effects of increased bleeding)
- efficacy) | C_ W Phenotype Poor Metabolizer
Phenotype: Poor Metabolizer Significantly reduced platelet inhibition
— Greatly reduced metabolism when — Increased residual platelet aggregation
compared to normal metabolizers — Increased risk for adverse
— Higher plasma concentrations may cardiovascular events due to lack of
increase the probability of side efficacy

effects

CENTER FOR
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E'E‘Eﬂ-

£ :

o 151 LOF-Clopidogrel

i

Q [ b
< .. .- Non-LOF RO
: [T,
> ==+ LOF-Alternative |

b=

g

- |

£

-

&)

0 2 4 6 8 10 12
No. at risk Time (months)

LOF-Clopidogrel 226 112 89 76 63 39 3
Non-LOF 1243 7598 636 577 451 293 28
LOF-Alternative 346 245 221 195 161 112 Q9

CENTER FOR
COLLABORATION AND ADVANCEMENT IN PHARMAC




Representation of genes involved in metabolism of clopidogrel.

Pathway images and data are available under a NDSIJ S
Creative Commons BY-SA 4.0 license: ClinPGx.org COLLABORATION AND ADVANCEMENT IN PHARMACY



https://www.clinpgx.org/pathway/PA154424674/downloads

Drug-Transporter Genes of Interest

« Several transporters on the cell surface have genetic
polymorphisms that have clinical PGx implications

« The SLCO1B1 gene encodes for OAT pol}:/peptide B1, which
mediates the uptake of B-hydroxy-B-methylglutaryl-coenzyme A
(HMG-CoA) reductase inhibitors (i.e., statins) into the liver

« The ABCB1 gene encodes for the p-gI%/coprotein (P-gp)
transporter, which typically functions to expel both drugs and
xenobiotics from the cytoplasm of the cell

 Variations t pical(ljy result in reduced function, increased
bioavailability of drugs/xenobiotics, and increased risk for
adverse effects

Gammal RS, Cavallari LH, Lam Y. Clinical Pharmacogenomics. In: DiPiro JT, Yee GC, Haines ST, Nolin TD, Ellingrod YL, Posey.L. eds. DiPiro’s Pharmacotherapy: A Pathophysiologic Approach,
12th Edition. McGraw Hill; 2023. Accessed October 20, 2025. https://accesspharmacy-mhmedical-com.ezproxy.libemds wRdak 2T ufaaniete RN eokid E3AE REG e sl s 264 22491 1



https://accesspharmacy-mhmedical-com.ezproxy.lib.ndsu.nodak.edu/content.aspx?bookid=3097&sectionid=267224711

Transporter

Pathway images and data are available under a
Creative Commons BY-SA 4.0 license. ClinPGx.org

Summary

Representation of the candidate genes involved in transport and metabolism of simvastatin.

Liver cell

3,5-dihydrodiol si 6-hydroxymethyl simu:

G- e:orn lene 5

6" {arboxy s]m
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https://www.clinpgx.org/pathway/PA166254341/downloads

Immune-Related Genes of Interest

- The human leukocyte antigen
recognize “self” from “non-se
the immune system

o They are among the most polymorphic genes in the human genome

 The presence of certain HLA alleles has been linked to serious,
otentially life-threatening adverse skin reactions including Stevens-
ohntson yndrome, toxic epidermal necrosis, and/or hypersensitivity
reactions

. [-IL,IL\ enes of interest and the medications associated with them
INCIUde.
o HLA-B*57:01: abacavir
o HLA-B*58:01: allopurinol
o HLA-B*15:02: carbamazepine, oxcarbazepine, phenytoin, and lamotrigine

(HLA& genes encode for proteins that
If” and play a key role in the function of

Gammal RS, Cavallari LH, Lam Y. Clinical Pharmacogenomics. In: DiPiro JT, Yee GC, Haines ST, Nolin TD, Ellingrod YL, Posey.L. eds. DiPiro’s Pharmacotherapy: A Pathophysiologic Approach,
12th Edition. McGraw Hill; 2023. Accessed October 20, 2025. https://accesspharmacy-mhmedical-com.ezproxy.libemds wRdak 2T ufaaniete RN eokid E3AE REG e sl s 264 22491 1



https://accesspharmacy-mhmedical-com.ezproxy.lib.ndsu.nodak.edu/content.aspx?bookid=3097&sectionid=267224711

L
Resources  ClinPGx  Rusroesrme
v

<
e ClinPGx

 https://www.clinpgx.org/

* FDA

« https://www.fda.gov/medical-devices/precision-
medicine/table-pharmacogenetic-associations

CENTER FOR
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https://www.fda.gov/medical-devices/precision-medicine/table-pharmacogenetic-associations

PGXx testing approaches

Pre-emptive Reactive
« Screening « Targeted approach to therapy
- Test results available in chart ‘ A”ttiC!Pattgon of beginning

at time of prescribing certain therapies

» clopidogrel
« Usually panels . Explain previous reactions

Medication failure
Adverse reactions

« Can be single gene or panel

CENTER FOR
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PR, ) . ondansetron
CYP2D§ and Ondansetron and Tropisetran

tropisetron

C C ] ] CYP2D6 and Tamoxifen tamaoxifen
u I l atenolol

betaxalol

bisoprolol

carvedilol

esmalol
Guidelines Drugs Genes CYP2Dé _ADRE1, ADRE2 ADRAZC, GRK4, and GRKS and Befa-Blockers labetalol

. metoprolol
ivacaftor CFTR

nadolol

nebivalol
efavirenz CYP2B6 pindalol

CYP2B6 and efavirenz
propranclol

e L e sotalol
CYP2B6 and methadone methadone CYP2B6

amitriptyline

clomipramine
CYP2C19 and Clopid

; T . :
clopidegrel CYP2C19 desipramine

lic Antidepressants daoxepin
dexlansoprazole . .
imipramine
esomeprazole _—
nortriptyline

lansoprazole N - .
PPI I | CYP2Ci19 trimipramine
omeprazole
S . P citalopram
pantoprazole
rabeprazole

CYP2C19 and Proton Pump Inhibi

desvenlafaxine

duloxetine
CYP2C19 and Voriconazole voriconazole CYP2C19 escitalopram
fluoxetine
aceclofenac R e ) L ) o fluvoxamine
B CYP2Ds, CYP2CT19, CYP2B6, SLCEA4 HTR2A and Serotonin Reuptake Inhibitor o
aspirin L levomilnacipran
. Antidepressants o
celecoxib milnacipran
diclofenac paroxeting
flurbiprofen sertraline
ibuprofen SSRIS/SN RIS I venlafaxine
- - . L] -
. o indomethacin CYp2cs vilazodone
CYP2CH and NSAIDs . ] ) )
lornoxicam CYP2C9 vortioxetine
NSAI DS! lumiracoxib alfentanil
meloxicam buprenorphine
nabumetone codeine
naproxen fentanyl
piroxicam hydrocedone
tenoxicam hydromorphone ~
| . COMT
} . o fosphenytoin CYP2C9 Svometnadane
CYP2C9. HIA-B and Phenytoin ; ethadene
phenytain HLA-B i
morphine
CYP2C
naltrexone
CYP2C9,_VKORC1,_CYP4F2 and Warfarin warfarin CYP4F2 ° H d I axycodone
[ ‘ ' . ;
VKORCI p l o l s . remifentanil
. 1 = 5 . sufentanil
CYP2D6 and Atomoxetine atomoxetine CYP2D6

tramadol



CYP3AS and Tacrolimus

DPYD and Fluoropyrimidines

HLA-A, HLA-B and Carbamazepine and Oxcarbazepine

HLA-E and Abacavir

HLA-E and Allopurino!

IFNL3 and Peginterferon-alpha-based Regimens

MT-RNR1 and Aminoglycosides

NATZ2 and Hydralazine

RYR1, _CACNA1S and Volatile anesthetic agents and Succinylcholine

Statins!

SICO1B1, ABCG2, _CYP2(8,_and Statins

TPMT. NUDT15 and Thiopurines

UGTIAT and Atazanavir

tacrolimus

capecitabine
fluorouracil

tegafur

carbamazepine
oxcarbazepine

abacavir

allapurinal

peginterferon alfa-2a
peginterferon alfa-2b
ribavirin

amikacin

dibekacin

gentamicin
kanamycin

neomycin

netilmicin
parcmomycin
plazomicin
ribostamycin
streptomycin

tobramycin
hydralazine

desflurane
enflurane
halothane
isoflurane
methoxyflurane
sevoflurane
succinylcholine
atorvastatin
fluvastatin
lovastatin
pitavastatin
pravastatin
rosuvastatin
simvastatin
azathioprine
mercaptopurine

thioguanine

atazanavir

MT-RMR1

CACNATS
RYR1

G6PD

aminosalicylic acid
aspirin
chloramphenicol
chloroquine
chlorpropamide
ciprofloxacin
dabrafenib
dapsone
dimercaprol
doxorubicin
furazolidone
gliclazide
glimepinde
glipizide
glyburide
hydroxychloroquine
mafenide
mepacrine
mesalazine
methylene blue
moxifloxacin
nalidixic acid
nicorandil
nitrofural
nitrofurantoin GePD

norfloxacin

ofloxacin
pegloticase
phenazopyndine
primaguine
probenecid
quinine
rasburicase
sodium nitrite
sulfacetamide
sulfadiazine
sulfadimidine
sulfamethoxazole /
trimethoprim
sulfanilamide
sulfasalazine
sulfisoxazole
tafenaquine
tolazamide
tolbutamide
toluidine blue
trametinib
vitamin ¢



M 0 R E T H A N J U ST Phenoconversionzl;l Eh':g:e?o':::j 5osmlfgt':lgenotypic normal

metabolizers into phenotypic poor metabolizers of medications.

PGX RESULTS

be caused by many
things, such as:

+ Medications

- Phenoconversion Norag | Smoking
] orma . Alcoho
« A phenomenon by which an LR

individual’s genotype-predicted F o
phenotype is transformed into
another by factors such as

d rU g I n te ra Ctl O n S O r d I Sea SeS . She takes acetaminophen/codeine She was then started on buPROPion.

. b I d . . . and is a genetically normal CYP2D6 This causes phenoconversion of her

° metabolizer. She is experiencing normal CYP2D6 metabolizer status
Reve 'Sl e u p on ISCoON tl nua tl on good pain relief with standard dosing. | to be transiently changed to CYP2D6

1 1 1 poor metabolizer. Now she may not
Of Offe n d I n g m ed I Ca tl O n obtain adequate pain relief with
codeine, so alternative therapies
should be explored.

Common medications that cause phenoconversion:

° CO m m o n I U Sed St ro n * buPROPion (Wellbutrin®) (CYP2D6)

= = * FLUoxetine (Prozac*) (CYP2D6)
CYP 2 D 6 I n h I b I tO rS : *« PARoxetine (Paxil®) (CYP2D6)
o . Please reference the Flockhart Table™ for more medications:
® Pa roxetl ne / ﬂ u Oxetl ne ’ https://drug-interactions.medicine.iu.edu/MainTable.aspx

b u p Fo p | on Phenoconversion Is reversible upon discontinuing the causative medication

CENTER FOR
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Inhibitors

Phenoconversion Resources

* Flockhart Table
» https://drug-interactions.medicine.iu.edu/main-table

« UF PROP Calculator

« https://precisionmedicine.ufhealth.org/how-to-interpret-
results/phenoconversion-calculator/

Inhibitors compete with other drugs for a particular enzyme thus affecting the optimal level of metabolism of the substrate drug which in many cases affect the individual's response to that particular
medication, e.g. making it ineffective.

+ A Strong inhibitor is one that causes a = 5-fold increase in the plasma AUC values or more than 80% decrease in clearance.
® A Moderate inhibitor is one that causes a 2-fold to < 5-fold increase in the plasma AUC values or 50-80% decrease in clearance.
@ A Weak inhibitor is one that causes a = 1.25-fold but < 2-fold increase in the plasma AUC values or 20-50% decrease in clearance.
A4 In-Vitro Only In-Vitro Only evidence only.
+ «TBD Inhibitor strength level is under review.

1A2

amiodarone A &
cimetidine ® ®
ciprofloxacin
efavirenze @
fluvoxamine
furafylline a &
methoxsalen a o
quercetine ®
ribociclibe ®
rucaparib = @
simeprevire ®
vemurafenibs @
zileutono @

2B6

clopidogrel ® ®
thiotepa® ®

ticlopidine *#
voriconazole n @

2C19

armodafinil® ®
chloramphenicol® ®
cimetidine ® @
esomeprazolem @
felbamate » ®
fluconazole
fluoxetiner m
fluvoxamine ##
isoniazid o @
ketoconazolem @
luliconazole ® ®
modafinile @
omeprazole ® ®
oral contraceptives » @
oritavancin A A
quercetinaa
rucaparib » ®
ticlopidine ##
topiramate & &
voriconazole @

2Cs8

abiraterone ® @
clopidogrel s @
deferasiroxs @
efavirenze @
gemfibrozil *%
glitazones a &
lapatinib ® @
letermovira a
montelukast 4 4
quercetin A4
teriflunomidew @
trimethoprimem
tucatinibe @

2C9

amiodarone »m
capecitabine ® ®
ceritinb e @
efavirenze @
fenofibrate A &
fluconazole n @
fluvastatina a
fluvoxamine A &
isoniazid e @
metronidazole @
phenylbutazone = @
quercetine ®
rucaparib e @
sulfamethoxazole e ®
sulfaphenazole #*
voriconazole ® @
zafirlukast ® ®

2D6

abirateronen @
amiodarone o ®
bupropion %%
celecoxbe ®
chlorpromazine A 4
cimetidine ® ®
cinacalcetmm
citalopram o @
clemastine A &
clobazamw®
clomipramine » ®
cocaine A &
diphenhydramine ® @
doxepinrm
duloxetine = @
escitaloprame @
fluoxetine ++
halofantrinem @
haloperidol A 4
hydroxychloroquine o &
hydroxyzine o o
levomepromazine o @

2E1

diethyl-dithiocarbamate ##*
disulfiram %
quercetine ®
ribociclib & &

3A4/5

adagrasib ¢ ¢
amlodipine (3A5) = @
aprepitante @
atomoxetine ® @
boceprevir ¢ ¢
ceritinib &
chloramphenicol o &
cimetidine ® ®
ciprofloxacin =@
clarithromycin #4
crizotinib m @
delaviridine #+
diltiazem = ®
entrectinibe ®
erythromycin s @
esomeprazole » ®
fluconazole m®
grapefruit juicemm
idelalisib 4
imatinib = @
indinavir &
itraconazole #+

CYP2D6 Phenoconversion Calculator

The PROP™ Pharmacogenetics Calculator is intended to help clinicians integrate
a standardized method of assessing CYP2D6 phenoconversion into practice
when a CYP2D6 genotype is available. The CYP2D6 drug metabolizing enzyme is
susceptible to inhibition by concomitant drugs, which can lead to a clinical
phenotype that is different from the genotype-based phenotype, a process
referred to as phenoconversion. Phenoconversion is highly prevalent but not
AL AR LA WD PS4SR widely integrated into practice because of either limited experience on how to
integrate or lack of knowledge that it has occurred.
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ASHP Statement on the Pharmacist’s Role in Clinical

Pharmacists Role

. KnégwI%dge gaps are a well-known barrier for both healthcare professionals and
patients
« Be the point of contact for patients and healthcare professionals in interpreting PGx test
results and providing educational resources

« Pharmacists are broadly trained in a number of medication-related areas,
including pharmacology, pharmacokinetics, and pharmacodynamics
« This places pharmacists in a uni%ue position in dealing with the complexities of
pharmacotherapy in the era of PGx

« Guide PGx implementation efforts and educate healthcare professionals in the
adoption of PGx testing

« Create and advocate for PGx clinical decision support services to minimize drug-
drug interactions

* Provide consultations about PGx test results to patients

» Collaborate with healthcare providers from multiple disciplines (e.g. physicians,
nurse, genetic counselors) to ensure their patients receive the best possible care

« Involvement in PGx research and facilitating the development of clinical practice
guidelines

Haidar et al Am J Health-Syst Pharm. 2022;79:704-707

Maruf AA, Aziz MA. Pharmacy (Basel). 2023;11(6):180. CENTER FOR
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Emerging trend: adding PGx into
clinical calculators and algorithms

Genetics Is just one
piece of the patient
puzzle.

Important to consider
other factors.
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Models of Delivering PGx Services

« Health-system Prescriber-led:

o Sole provider-led

= Physician, mid-level provider (genetic counselor, nurse practitioner, physician
associate/assistant), pharmacist provides all PGx services to patient

= Supported largely through clinical decision support (CDS) tools built into electronic health
record (EHR)

« Alert prescriber to offer PGx testing prior to prescription of PGx-relevant medication
« Actionable recommendations for medication prescription

o Interdisciplinary team

= Prescriber works collaborative with other members of interdisciplinary team who interact
with patient to provide PGx services

« Team may include a clinical pharmacist, genetic counselor, and nurses
= Discusses PGx testing with patient and orders testing

= PGX results are interpreted by a member of the team and recommendations are_
discussed with team members before a final decision is made about the medication

CENTER FOR
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Models of Delivering PGx Services
(cont.)

 PGx consultation service
o Patient is referred to or independently decides to visit a consultation
individual/team who provides PGx services
= Team can include clinical pharmacists, genetic counselors, nurses, etc.

o Consultation note with recommendations can be provided to prescriber

« Community pharmacist-led:
o Pharmacist provides PGx services to patient and discusses
recommendations with prescriber
= Recommending PGx testing
= Ordering the test
= Interpreting PGx results
= Provide recommendations to prescriber

. . . rY T CENTERF ) . .
Waheed Z, Bunka M, Edwards L, et al. Characterizing models for delivery of pharmacogenomic testing: a scoping EMA%E&F@&%%QO&%@ %B@KW@EMEQ??&%’MA\%%CY

doi:10.1080/14622416.2025.2571387



Incorporating PGx into Community
Pharmacy Practice

* Direct-to-consumer (DTC) PGx testing is become more readily
available for patients
o Testing that is not prescriber-ordered
o Some downsides - so use with caution

« The expansion of DTC testing in addition to prescriber-ordered
PGx testing will continue to increase the awareness of PGx
testing and desire for PGx interpretation services

« Community pharmacies are ideal locations to implement PGx
services due to:
o Easy access for many patients

o Direct pharmacist to patient contact to provide knowledgeable PGx education to
patients

o Point of care PGx testing can be completed in the pharmacy

o PGx services can be implemented into already existing medication therapy management
(MTM) services

. . . A ) CENTER FOR
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Incorporating PGx into Community
Pharmacy Practice (cont.)

« Various steps can be taken to implement PGx services
into pharmacy practice:
o Assess pharmacy readiness
o Establish a workflow
o Collaborate with prescribers (if needed)
o Identify suitable patients for PGx testing
o Obtain PGx testing and results
o Interpret PGx test results
o Provide a recommendation

CENTER FOR
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Community
Pharmacy
Foundation

 Implementation of a
Personalized Medicine
(Pharmacogenomics)
Service in a Community
Pharmacy

* Chapel Hill, NC

https://www.communitypharmacyfoundation.org/r
esources/grant docs/CPFGrantDoc 44468.pdf
Accessed: 10/31/2025

Flow Chart: Study Procedure

Pharmacist identifies subject at
time of dispensing OR subject %

referred by prescriber

Flier placed in prescription bag ; Subject agrees to be contacted
{Appendix B)

regarding study | Appendix B)

Visit 1:

Obtain informed consent

CPP describes study to and Preliminary Questionnaire Sample sent to LabCorp testing
schedules appointment facility

Obtain Medical insurance
information and buccal swab
|Appendix C}

PP receives results from LabCorp et
testing facility

PP informs prescriber via fax of
results and suggests therapies | e
[Appendix D) |Appendix D)

Receipt of response to CPP fax

Schedule follow-up visit with
subject

Wisit 2:

Educate and counsel subject on Administer follow-up

results and prescriber approved guestionnaire
therapies
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Assess Pharmacy Readiness

« Evaluate pharmacy's scope and whether PGx services can be
implemented alongside other services offered

o Implementation alongside MTM can provider further optimization of
pharmacotherapy

 Ensure pharmacists are properly educated about PGx

o Lack of knowledge and confidence about PGx has been identified as a barrier for
many pharmacists

« There are several options for pharmacists to educate themselves on
PGx (including but not limited to):
o ASHP Pharmacogenomics Certificate
o NCPA Implementing Pharmacogenomics
o ACCP Precision Medicine: Applied Pharmacogenomics
o Test2Learn

https://www.test2learn.org/
Caudle KE, Whirl-Carrillo M, Relling MV, et al. Advancing Clinical Pharmacogenomics

Worldwide Through the Clinical Pharmacogenetics Implementation Consortium (CPIC).
Clinical Pharmacology & Therapeutics. Published online July 18, 2025.

National Community Pharmacists Association. Implementing Pharmacogenomics
[online course]. Release date June 15, 2023. Accessed October 20, 2025.

doi:https://doi.org/10.1002/cpt.70005 https://ncpa.org/implementing-pharmacogenomics ncpa.org

American Society of Health-System Pharmacists. Pharmacogenomics Certificate [online Americaq CoIFIege of Clinical Pharmacy. Precision Medicine: Applied

course]. Release date April 24 2024. Accessed October 20 2025. - Phar/é E%g%@gﬁfgﬁ%egp %mﬁ%@gﬁﬁ#{ﬁ]”ﬁeﬂﬁg%gﬂggg
https://elearning.ashp.org/products/11488/pharmacogenomics-certificate. September . Accessed October 2 . https://www.accp.com/PGX



https://elearning.ashp.org/products/11488/pharmacogenomics-certificate?utm_source=chatgpt.com
https://ncpa.org/implementing-pharmacogenomics?utm_source=chatgpt.com
https://ncpa.org/implementing-pharmacogenomics?utm_source=chatgpt.com

Establish a Workflow

« Determining how to implement PGx services into the
community pharmacy workflow is extremely important

e Factors to consider include:
o Adequate staffing for services

o Appropriate space for conducting testing (e.g. a consultation
room)

o Patient identification to be collected
= (e.g. date of birth, gender, ethnicity, medication use, etc.)
o Obtaining informed consent from patients

o Time and staff to interpret PGx results and provide
recommendations
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Collaborate with Prescribers

» Collaborating with prescribers is important to ensure
that recommendations made by community
pharmacists can be implemented

 Engaging with prescribers also:
o Raises awareness of PGx services
o Allows the prescribers to ask questions

o Can ensure a reliable method of communication between
pharmacy and prescriber is established

Thornley T, Esquivel B, Wright DJ, Dop HVD, Kirkdale CL, Youssef E. Implementation of a Pharmacogenomic Testing Service through Community Pharmacy in the Netherlands:
Results from an Early Service Evaluation. Pharmacy (Basel). 2021;9(1):38. Published 2021 Feb 12. doi:10.3390/pharmacy9010038
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Identify Suitable Patients for PGx
Testing

« Patients who are suitable for PGx testing can be recruited to the
pharmacy in various ways:
o Identification by community pharmacists
o Referral from prescribers

o Patient request of the service
= Marketing materials can be created to display within the pharmacy

« Potential suitable candidates for PGx testing include patients who:
o Are on medications with actionable PGx recommendations (e.g. clopidogrel)
o Have a lack of response to various medications (e.g. multiple antidepressants)
o Experience many side effects from their medication

Thornley T, Esquivel B, Wright DJ, Dop HVD, Kirkdale CL, Youssef E. Implementation of a Pharmacogenomic Testing Service through Community Pharmacy in the Netherlands:
Results from an Early Service Evaluation. Pharmacy (Basel). 2021;9(1):38. Published 2021 Feb 12. d0i:10.3390/pharmacy9010038
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Obtain PGx Test Results

« PGX test results can come from various sources:
* Direct-to-consumer (DTC) PGx tests

« PGXx data located in electronic health records
 Internal vs external labs

« Healthcare provider-ordered PGx tests
« Community pharmacist-ordered PGx tests

Kisor DF, Petry NJ, Bright DR. Pharmacogenomics in the United States Community Pharmacy Setting: The Clopidogrel-CYP2C19 Example. Pharmgenomics Pers Med.

2021;14:569-577. Published 2021 May 18. doi:10.2147/PGPM.$224894 SR
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Direct-to-Consumer (DTC) Testing

* Direct-to-consumer (DTC) tests can be sold in
pharmacies

o Includes CYP2C19 DTC tests, which is clinically relevant for
clopidogrel and citalopram dosmg

« With DTC testing, patients can bring PGx results directly
to the community pharmacy

. Pwarmaust can interpret the results and provide
information and recommendations to the patient's
prescriber

« Consider collaborative practice agreement for access to
more clinically relevant PGx tests

Kisor DF, Petry NJ, Bright DR. Pharmacogenomics in the United States Community Pharmacy Setting: The Clopidogrel-CYP2C 19 Example. Pharmgenomics Pers Med.

2021;14:569-577. Published 2021 May 18. doi:10.2147/PGPM.S5224894 CENTER FOR
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Healthcare Provider- and Community
Pharmacist-Ordered PGx Testing

« PGXx testing can be ordered by healthcare providers
(e.g. physicians, nurse practitioners, etc.)

- Community pharmacists can establish collaborative
practice agreements (CPAs) with prescribers that allows
them to order PGx testing

o Allowing pharmacists to order tests can increase efficiency
and decrease clinic visits for patients

« DNA samples for testing can be collected in the
pharmacy

o After collection, samples can then be sent to a CLIA
accredited lab who report the results

Waheed Z, Bunka M, Edwards L, et al Pharmacogenomics. Published online October 14, 2025.

Kisor DF, Petry NJ, Bright DR. Pharmgenomics Pers Med. 2021;14:569-577.2021
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PGx Data in Electronic Health
Records

* A patient's PGx information can also be accessed
through electronic health records (EHR), if accessible

* For example, some EHRs can integrate CPIC guidelines
into its system and provide:
o Prescribing alerts
o PGx clinical decision support
o Therapeutic recommendations

* Pharmacists can use these tools and their knowledge to
create their recommendations

Caudle KE, Whirl-Carrillo M, Relling MV, et al. Advancing Clinical Pharmacogenomics Worldwide Through the Clinical Pharmacogenetics Implementation Consortium (CPIC).

Clinical Pharmacology & Therapeutics. Published online July 18, 2025. doi:https://doi.org/10.1002/cpt.70005
CENTER FOR
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Interpret PGx Test Results

* Once the results are received, pharmacists can then interpret the results

« Perform a medication review with consideration of patient's genotypes and
phenotypes

« Examples:

o Patient's genotype is CYP2C19 *1/*1 and phenotype is a normal metabolizer

= If this patient was taking clopidogrel, they would have the expected response to this drug in
terms of efficacy and side effect profile

= No action needed
o Patient's genotype is CYP2C9 *2/*3 and phenotype is a poor metabolizer

= If this patient was taking meloxicam, they would be at risk for increased plasma concentrations
and adverse effects

= Suggest an alternate medication
o Patient's genotype is CYP2D6 *1/*2x2 and phenotype is ultrarapid metabolizer

= If this patient was taking codeine, they would be at risk for increased formation of morphine
and toxicity

= Suggest an alternate medication

CENTER FOR
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Provide a Recommendation

After completing the medication review and interpreting a patient's PGx
results, provide a recommendation with actionable steps

o Examples:
= Reduce medication dose due to increased risk of adverse effects
= Increase medication dose to achieve desired clinical effect
Suggest an alternate medication that is not affected by the patient's specific PGx results
Increased monitoring
No action needed if no medications implicated

« CPIC or DPWG clinical guidelines and FDA labels can be helpful for
determining recommendations

« Counsel patient on PGx limitations, their PGx results, including what the
results mean, how it affects their current medications, recommended
changes to pharmacotherapy, additional monitoring, how it may affect
futurée medications, and how it may explain previolus medication failures

« Communicate recommendation to prescriber via previously determined
method of communication
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Build on what has been done

» Pharmgenomics Pers Med. 2021 Jul 15;14:877-886. doi: 10.2147/PGPM.5314972 (4

Independent Community Pharmacists’ Experience in Offering
Pharmacogenetic Testing

Susanne B Haga ™, Rachel Mills !, Jivan Moaddeb ?, Yiling Liu !, Deepak Voora !
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Assessing feasibility of delivering pharmacogenetic testingin a
community pharmacy setting
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Key Takeaways

* PGX is the study of how a person's genes may affect
their response to medications

 PGx seeks to:

 Improve drug safety (avoid toxicity) and increase drug
efficacy

« Reputable resources are available for
pharmacogenomics information and clinical
recommendations (ClinPGx, FDA)
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Case Study

YT is a 68 yof who had a PGx panel drawn
preemptively. Their relevant past medical
history is significant for hypertension,
dyslipidemia, coronary artery disease,
glaucoma, erosive esophagitis, and
depressive disorder.

Drug allergies: lisinopril (cough)

Current medications with PGx
considerations:

« Atorvastatin 40 mg once daily
« Metoprolol tartrate 50 mg twice a day
« Paroxetine 20 mg once daily

« Pantoprazole 40 mg once daily

Results of PGx Panel

CYP2B6 *1/*1 Normal metabolizer
CYP2C19 *1/*17 Rapid metabolizer
CYP2D6 *1/*2 (activity score of 2) Normal metabolizer
CYP2C9 *1/*1 Normal metabolizer
VKORC1 c.-1639G>A Intermediate warfarin sensitivity
CYP3A5 *1/*3 Intermediate metabolizer
HLA-B*57:01 Not present Low risk
SLCO1B1 *1/*14 Normal function

Question: Given that the patient is a CYP2C19 rapid metabolizer, which of the following

options would be most appropriate?

a) Increase the dose of atorvastatin from 40 mg to 80 mg due to SLCO1B1
b) Switch metoprolol tartrate to bisoprolol due to CYP2D6

c) Decrease the dose of paroxetine due to CYP2D6

d) Increase the dose of pantoprazole by 50-100% due to CYP2C19
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Collect

* Pertinent medical history
in relation to PGx
includes dyslipidemia,
hypertension, depression
and erosive esophagitis

 Genes of interest include
CYP2D6, SLCO1B1,
ABCG2, CYP2C19

Collect

Follow Up:

Monitor and ¥ Person- Assess
Evaluate Centered
Implement Plan
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Collect

Follow Up:
Monitor and | erson-
Evaluate entered

Implement

Assess

Plan

Assess

« Regarding dyslipidemia, the patient
is SLCO1B1 normal function,
suggesting that they are not at an
increased risk of statin-associated
muscle symptoms (SAMS)

« Regarding erosive esophagitis, the
afient is a rapid metabolizer of
YP2C19, which is the primary

metabolizer of pantoprazole

o They are at a higher risk of
therapeutic failure

o On_metoprolol and paroxetine,
CYP2D6 normal metabolizer - _
continue with usual care — but wait
- ﬁ_ar_oxetlne iIs a CYP2D6 strong
inhibitor affecting metoprolol
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Plan

« Patient's daily dose of

nantoprazole should be

considered for increase

oy 50-100% for erosive

esophagitis

o Can be given in divided
doses

o Could also consider
rabeprazole or
esomeprazole (less
dependent on CYP2C19)

oMonitor for side effects
on metoprolol

Collect

Follow Up: 4 3 Asceas
Monitor and | erson-
Evaluate entered
Implement Plan
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Collect

Follow Up: 4 3
Monitor and | erson-
Evaluate entered

Implement

Assess

Plan

Implement

« Contact patient's prescriber
to consider PPI
recommendation (and
monitoring of BP and HR
with metoprolol)

« Counsel patient on CYP2C19
rapid metabolizer status
and implications for PPI
dosing as well as metoprolol
monitoring
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Follow Up: Monitor
and Evaluate

« Resolution of symptoms
and avoidance of side
effects

 Development of adverse
effects
o Bradycardia, dizziness
o Bone loss and fractures
o Serum Mg?2+, Ca?2*

« Adherence and
understanding

Collect

Follow Up:

Monitor and ¥ Person- Assess
Evaluate Centered
Implement Plan
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Case Study

YT is a 68 yof who had a PGx panel drawn
preemptively. Their relevant past medical
history is significant for hypertension,
dyslipidemia, coronary artery disease,
glaucoma, erosive esophagitis, and
depressive disorder.

Drug allergies: lisinopril (cough)

Current medications with PGx
considerations:

« Atorvastatin 40 mg once daily
« Metoprolol tartrate 50 mg twice a day
« Paroxetine 20 mg once daily

« Pantoprazole 40 mg once daily

Results of PGx Panel

CYP2B6 *1/*1 Normal metabolizer
CYP2C19 *1/*17 Rapid metabolizer
CYP2D6 *1/*2 (activity score of 2) Normal metabolizer
CYP2C9 *1/*1 Normal metabolizer
VKORC1 c.-1639G>A Intermediate warfarin sensitivity
CYP3A5 *1/*3 Intermediate metabolizer
HLA-B*57:01 Not present Low risk
SLCO1B1 *1/*14 Normal function

Question: Given that the patient is a CYP2C19 rapid metabolizer, which of the following
options would be most appropriate?

a) Increase the dose of atorvastatin from 40 mg to 80 mg due to SLCO1B1

b) Switch metoprolol tartrate to bisoprolol due to CYP2D6

c) Decrease the dose of paroxetine due to CYP2D6

d) Increase the dose of pantoprazole by 50-100% due to CYP2C19
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Questions?

* Feel free to reach out: Natasha.Petry@ndsu.edu
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Round Table Discussion Points

Pharmacogenomics

1. In what capacity do you feel you or the pharmacies you work with

could participate in pharmacogenomics? Some options include sample
collection, interpretation of results, screening for interactions, incorporation
into MTM, and referral for pharmacogenomic consultation.

2. What additional resources would you need to make this happen?

3. Do you think patients would be interested in pharmacoeconomic services
or hesitant?
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Medicaid Billing in ND Pharmacies:
Strategies for Accuracy and Service
Expansion

LeNeika Roehrich, PharmD, BCGP
Clinical Pharmacist — ND Medicaid
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LeNeika Roehrich reports they have no relevant financial
relationships with ineligible companies to disclose.
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Objectives

« Review the Medicaid billing process for pharmacy services in
North Dakota including eligibility criteria and documentation
requirements

« Identify common billing challenges encountered by
pharmacies and practical strategies to improve accuracy in
Medicaid claims submission

« Describe opportunities for expansion of pharmacy services
and leveraging Medicaid to improve patient health outcomes
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Billing for Services

 Enrollment

* Determining Medicaid member eligibility

« Traditional
« Expansion — BCBSND

« Covered services
« Medical necessity
« Pharmacist scope of practice
« Code requirements

» Performing and documenting the service
« Submitting a medical claim
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Provider
Enroliment

Online Application

NORTH
DCIkO'l'CI | Health & Human Services

Be Legendary.
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Required Information

Enrollment effective date Pharmacist license Service location info

NPI

DEA license (if applicable)  Billing provider info

A

Required Forms & Documents

Coversheet Provider agreement NPI registry copy

5 Business Days

Requirements checklist Affiliation request RPh license copy

A

Online Application

Gather required information PRIOR to starting the application
Write down the Application Tracking Number (ATN)

Supporting Documents: “Paper” Application

Complete required forms
Submit required forms with supporting documents via email, fax, or mail
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https://mmis.nd.gov/portals/wps/portal/ProviderEnrollment

Medicaid Member Eligibility

Verify p

« Always check prior to providing * You need 3 of the 4 following
services pieces of member information
- Member Eligibility Instructions » First name
_  Last name
« MMIS portal: mmis.nd.gov . Date of birth
- Provider Relations Call Center * Medicaid ID
« Automated Voice Response
System
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https://www.hhs.nd.gov/sites/www/files/documents/1915i/mmis-member-eligibility-search.pdf

Medicaid Member Eligibility

Coverage

 Traditional Medicaid

Base Deductible 5

« Medicaid Fee for Service g = - = e

« Pharmacy and medical claims are

billed to ND Medicaid

* Required Field

Eligibility is under ND Medicaid Expansion - Submit medical claims through the MCO and Rx claims through ND Medicaid
Service From Date: 11/29/2024 Service To Date: 11/29/2024 Confirmation Number: (D

® M e d i Ca i d I X p a n S i O n Eligibility As of date: 11/29/2024 Eligibility Status: Yes Last EPSDT Date:

*| Member Information

= - - Name- Suffix: Date of Blrﬁ':- Date of Death :- Member ID-
* ACA Medicaid Expansion e A ——— - a—

State:ND B ]
« Pharmacy claims are billed to ND vy staus
Medicaid = ——

1-1of1

« Medical claims are billed to the ——
MCO

Remaining Deductible >

19151 Services $0.00 0% $0.00 £0.00
ACA Medicaid Expansion 50.00 0% £0.00 $0.00
-2of 2
CENTER FOR
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Covered Services

Scope of Practice Tools & Links

Medication Therapy Management ND Medicaid Provider

(MTM) Information

Anticoagulation management Pharmacy Provider Manual

Continuous glucose monitorin Provider Guidelines, Manuals
g g and Policies

Drug/vaccine administration Procedure Code Look-Up Tool

Tobacco cessation Fee Schedules

Effective July 1, 2011, the North Dakota Medicaid Program will pay for services
provided by licensed and registered pharmacists. CENTER FOR
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https://www.hhs.nd.gov/healthcare/medicaid/provider
https://www.hhs.nd.gov/sites/www/files/documents/pharmacy-provider-manual.pdf
https://www.hhs.nd.gov/healthcare/medicaid/provider/manuals-and-guidelines
https://www.hhs.nd.gov/healthcare/medicaid/provider/look-up-tool
https://www.hhs.nd.gov/healthcare/medicaid/provider/fee-schedules

MTM

Pharmacy Provider Manual

Disease State Guideline-based therapy
Management

Adherence/Deprescribing

[ Medication Use Transition of care
< Health Literacy

Hepatitis C PA

Harm Reduction Risk of overdose
PWID
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https://www.hhs.nd.gov/sites/www/files/documents/pharmacy-provider-manual.pdf

CHAPTER 61-04-12
LIMITED PRESCRIPTIVE AUTHORITY FOR NALOXONE

CHAPTER 61-04-14
LIMITED PRESCRIPTIVE AUTHORITY FOR IMMUNIZATIONS

CHAPTER 61-04-15
LIMITED PRESCRIPTIVE AUTHORITY FOR TOBACCO CESSATION THERAPIES

CENTER FOR DRUG EVALUATION AND RESEARCH

FDA NEWS RELEASE DIVISION Of
FDA Approves First Over-the-Counter Naloxone  [aiatdueisiatios

N I s Your source for the latest drug information. Know the moment it happens.

Agency Continues to Take Critical Steps to Reduce Drug Overdose Deaths Being Driven Primarily

FDA Approves First Nonprescription Daily Oral Contraceptive

.. .. Today, the U.S. Food and Drug Administration approved Opill (norgestrel) tablet for
b}’ llicit OP-" oids nonprescription use to prevent pregnancy— the first daily oral contraceptive approved for
use in the U.S. without a prescription. Approval of this progestin-only oral contraceptive pill
provides an option for consumers to purchase oral contraceptive medicine without a
f share | W Tweet | in Linkedin | % Email | & Print prescription at drug stores, convenience stores, and grocery stores, as well as online.

For Immediate Release:  March 29, 2023

https://www.fda.gov/news-events/press-announcements/fda-approves-first-over-
counter-naloxone-nasal-spray

https://www.fda.gov/news-events/press-announcements/fda-approves-first- )
nonprescription-daily-oral-contraceptive?utm medium=email&utm source=govdelivery
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https://www.fda.gov/news-events/press-announcements/fda-approves-first-over-counter-naloxone-nasal-spray
https://www.fda.gov/news-events/press-announcements/fda-approves-first-nonprescription-daily-oral-contraceptive?utm_medium=email&utm_source=govdelivery
https://www.nodakpharmacy.com/pdfs/lawbooknew.pdf

Tobacco Non-prescription drugs
must be prescribed

4 .
Immunizations
Cessation

N J
Standing order
MDRP Non- Pharmacist prescriber
e participation prescription ~
ND Medicaid is only able to pay if
OTC birth prescribed by an enrolled provider
\Naloxone control/

(4) Nonprescription drugs.—If a State plan for medical assistance under this title includes coverage of prescribed drugs as
described in section 1905(a)(12) and permits coverage of drugs which may be sold without a prescription (commonly
referred to as “over-the-counter” drugs), if they are prescribed by a physician (or other person authorized to prescribe
under State law), such a drug shall be regarded as a covered outpatient drug.

https://www.ssa.gov/OP Home/ssact/title19/1927.htm EESEEEAF\OBRORAT]ON AND ADVANCEMENT IN PHARMACY



https://www.ssa.gov/OP_Home/ssact/title19/1927.htm

Documentation includes:
¢ Medical records including:
o Member's name and date of birth;
o Date of service;
o Start and stop time spent with the member performing the service, to
support payment for time-based billed services;
Name and title of provider rendering the service, if other than the billing
practitioner;
Chief complaint or reason for each visit;
Pertinent medical history;
Pertinent findings on examination;
Medication, equipment and/or supplies prescribed or provided;
Description of treatment or service provided;
Recommendations for additional treatments, procedures, or consultations;
Diagnostic tests and results;
Dental photographs/teeth models;
Certification of medical necessity (if applicable);
Plan of treatment and/or care and outcome; and
o Signature and date by the person ordering or rendering the service.
¢ Service authorization information;
¢ Claims, billings, and records of Medicaid payments and amounts received from
other payers for services provided to members;
* Records and original invoices for items that are prescribed, ordered, or furnished;
* Any other related medical or financial data that may include appointment
schedules, account receivable ledgers, and other financial information; and
e Service-specific documentation requirements per policy.

o

Documentation

Pharmacy Provider Manual

O 000000000

ND Medicaid Billing and Policy Manual
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https://www.hhs.nd.gov/sites/www/files/documents/pharmacy-provider-manual.pdf
https://www.hhs.nd.gov/sites/www/files/documents/medicaid-policies/provider-requirements.pdf

Submitting Claims for Services

 Medical claim

« Coverage
« Reimbursement
* Procedure Code Lookup tool

 Improving accuracy in claims submission
« O/R/P provider NPIs
« Code definitions and billing parameters
« Taxonomy and specialty for enrolled NPI
« Service authorization number (if applicable)
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https://www.hhs.nd.gov/healthcare/medicaid/provider/look-up-tool

Opportunities

* Review point-of-sale messages on pharmacy claims
 Paid claims and rejected claims
« Identify potential interventions

* Leverage the monthly retrospective drug utilization
review letters sent to the pharmacy

* Enroll, provide services, and bill for the work you do
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Pharmacists Enrolled
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Pharmacists Billing

2000
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1400
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MTM & Tobacco Cessation Claims
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Enrolled Pharmacists Billing for MTM &
Tobacco Cessation
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Pharmacists Billing
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Pharmacist Prescribing

500
M Topical Steroid
M Thyroid

450 yring

B Supplements
M Steroid/LABA Combo
Smoking Cessation
400 Sedative/Hypnotics/Anxiety
Proton Pump Inhibitors
Overactive Bladder
350 Opioid Use Disorder
H Oncology
W NSAIDS/COXII
B Nonlnsulin Diabetes Med
300 H Needles
— M Nausea
B Nasal Steroids
250 M Leukotriene Inhibitors
M Insulins
W Hypertension
HIV
Diuretics
m COVID
M Contraceptive
150 W Cholesterol
B CGM + Meters + Pumps
H Bowel Prep + Constipation + Peg
B Beta Agonists
B Antipsychotics
H Antiplatelet
M Antiinfectives
B Antidepressants
Anticonvulsants
B Anticoagulants
m Allergy
2023 2024 2025 m All Other Values

200

100

50
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Questions
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Round Table Discussion Points

Medicaid
1. What Medicaid services are you currently providing/billing?

2. What tips do you have for others? (challenges you‘ve had
to navigate)

3. What additional resources would you need to start or
expand your services?

4. What other payers besides Medicaid are you currently

EEEEEEEE
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Implementing Collaborative Practice
Agreements in North Dakota Pharmacies
— Frameworks, Integration, & Action Steps

Carly Smithers, PharmD

Pharmacist/Pharmacy Manager
Dakota Clinic Pharmacy
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Disclosures

Carly Smithers reports to have no financial relationships
with ineligible companies to disclose.
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1.

2.

Objectives:

Describe the structural framework and collaborative
practice agreements available in North Dakota.

Explain how test-to-treat services can be integrated
into an existing pharmacy practice model and
workflow.

. Identify required resources, action steps, success and

challenges to implement test-to-treat in a community
pharmacy.

EEEEEEEEE
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What is a collaborative practice
agreement (CPA)?

« CDC defines a pharmacist CPA as “a formal agreement
in which a licensed provider makes a diagnosis,
supervises patient care, and refers patients to a
pharmacist under a protocol that allows the pharmacist
to perform specific patient care functions”.

 ND lawbook describes it as “the written document
signed by a physician and pharmacist which describes
the limited prescribing authority granted to the
pharmacist”
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CPA’s in North Dakota

« Agreement made between a NP (nurse practitioner) or
MD (medical doctor) and a PharmD/RPh (pharmacist)

« Most often done at the hospital level or public heath

* Element Health- *NEW* CPA option for community
pharmacists
* No residency or board certification required for pharmacist
« Partnership between a NP and pharmacist in ND
« 11 different CPA’s which allow pharmacist to prescribe
« Must sign contract
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Why are CPA's important?

« Closing gaps in care for patients
* Preventing delayed treatment

« Relieve burden of healthcare systems with simple disease
state management

« *NOT* a replacement for a PCP (primary care provider)

« Broader access for patient care
« Community pharmacists = first direct line to health care in ND
« Rural community access

« Patient affordability/decreasing financial burden
« Reimbursement decline - new avenues for revenue
* Job satisfaction
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Importance of CPA’s cont.

« In 2021, data polled within the state to assess PCP
needs within the state
« 39% tobacco users
« >10% living in poverty

« Rural areas of ND
« 30% PCP’s statewide work in these regions
« PCP average age for rural zones higher than Midwest and US
« Recruitment issues
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Element Health

* CPA Options

Test-to-treat CPA’s Other CPA’s

Strep Throat (Antibiotics) Albuterol Inhaler

Covid (Paxlovid) Tobacco Cessation

Influenza (Oseltamivir) Cold Sore Treatment

UTI (Antibiotics) Birth Control
GLP-1’s

Glucagon (CGM management)

EpiPen
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Getting started with Element
Health- Step 1

* Point(s) of contact
« Jesse Rue, Jesse Johnson

« CAP Center involvement
 Elizabeth Skoy webinar on test-to-treat

« CLIA waiver

» Strategize with team
« Designate leader
« Refresh training

EEEEEEEEE
COLLABORATION AND ADVANCEMENT IN PHARMACY



CLIA Waiver

« https://www.cms.gov/Regulations-and-
Guidance/lLegislation/CLIA/Downloads/HowObtainCertifi
cateofWaiver.pdf

e https://www.cms.gov/Medicare/CMS-Forms/CMS-
Forms/Downloads/CMS116.pdf

 Form CMS 116

¢ $248

« Good for two years

» Clialab@nd.gov

« Ph: 701-328-2352 Fax: 701-328-1890
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https://www.cms.gov/Regulations-and-Guidance/Legislation/CLIA/Downloads/HowObtainCertificateofWaiver.pdf
https://mcas-proxyweb.mcas.ms/certificate-checker?login=false&originalUrl=https%3A%2F%2Fnam02.safelinks.protection.outlook.com.mcas.ms%2F%3Furl%3Dhttps%253A%252F%252Fwww.cms.gov%252FMedicare%252FCMS-Forms%252FCMS-Forms%252FDownloads%252FCMS116.pdf%26data%3D05%257C02%257Ccarly.smithers%2540essentiahealth.org%257C895259327ac640a1308308dd07f0a9cc%257C90e4df0c52764c18892b1cd183f3a2f7%257C1%257C0%257C638675452414090752%257CUnknown%257CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%253D%253D%257C0%257C%257C%257C%26sdata%3DsL%252Bwx7YHpV9wTyqNreWiMnHNdtz%252FVF7tl%252FIwQUfrMRA%253D%26reserved%3D0%26McasTsid%3D20893&McasCSRF=25ef8b93acbfb8847a5a6d09f5bb96e7da409f10524a8f21535a9c10dc47f0f9
mailto:Clialab@nd.gov
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CLIA approved supplies

« Can contract with current wholesaler

« Most wholesalers have direct CLIA sales information/additional
resources such as advertising

« CAP center has list of options
« No affiliations or discounts

e Cliawaived.com
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Getting started with Element
Health- Step 2

« Decide on what protocols you’d like to initiate

* Sign contracts & submit Rayémen_t (with provider associated with
protocols, Element Health, Starfield)

« Read through protocols and assess other supply needs
« Scale (weight-based treatment)
« BP monitor (pediatric and adult)
« Thermometer
» Test to treat supplies (tests, UTI kits, tongue compressors, etc.)
« Spill pads and appropriate PPE for staff

* Create templates (electronic or paper) and after visit summaries
for all protocols involved

- Decide on patient out of pocket cost or billing strategies
« Test to treat vs pharmacist office visit
« Incorporate into software/platforms

CENTER FOR
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Intake Form Example:

. : ; For Pharmacist Use H e I pfu I Ti ps :
Temperature: _ °F BloodPressure:_____/  mmHg Weight: kg i Li St eXCI u S i O n C rite ri a u p

Dakota Clinic Pharmacy Streptococcal Testing Registration

Last Name: First Name: _ Age:
Date of Birth / / Gender: Phone: (. ) - - Respiratory Rate: breaths per minute Heart Rate: beats per minute
ate of WL ETRAT AT PRSI ey . _—
Aot JRRIE S e Zipcodsi o o Exclusion Griteia: top or screen upon
Allergies: * Patients under the age of 5

Primary Care Provider: ___ lastVisit: /BN e « Patients that have complicated comorbidities such as chronic lung or heart disease. p a t i e nt i n q u i ry

« Patients that are pregnant

Screening Questions s Patients that are immunocompromised
1.) In the past 24 hours have you had a fever greater than 102°F? Yes / No o Lless than 2 symptoms

el ° reate spot tor
2.) Do you currently have a condition or are using a medication to treat a disease that would lower your e Temperature greater than 102°F p

--—- Yes / No « Systolic BP less than 100 mmHg (for ages greater than 12) or less than 90 mmHg (for ages 5-12)

immune system such as cancer, HIV/AIDS, active TB, arthritis, or spleen removal? ---

2 - Yes / No e Respiratory rate of greater than 20 breaths per minute ° .
3.) Forwomen: Are you currently pregnant? emmemmm oo I n O r a t I O n

a, COPD, or pulmonary fibrosis?--Yes / No Treatment:

4.) Doyou currently have any lung conditions such as asthm:

i i tive test wi 1f: jven i ions to self-refer t . . .
5.) Do you currently have heart disease? Yes / No . Pa.stfents with a nega |vef‘sst will be on i it of i and given 1s to self-refer to ° -
clinic or healthcare facility should warrant, or

6.) Doyou have a penicillin allergy? festisno o OTCTr phen (pi ) or NSAIDs
please circle any symptoms that you have (must have 2 totest): « Patients with a positive test are to be offered a prescription for medications from the following table and be educated
: 5 on self: of and given i jons to self-refer to clinic or healthcare facility should symptoms
Sudden sore throat Fever Fetidlishswsliowing warrant, or condition deteriorate.
Headache Swollen torgls Coueh Antibiotic Dose Duration
Swollen lymph nodes Red spots on tongue or throat Nause/vomiting Amoxicillin 50 mg/kg PO once daily (Max 1000 mg/day) Alternative: | 10 days
25 mg/kg twice daily (Max 500 mg/dose)
Other (please specify): **Azithromycin** 500 mg PO on day 1, then 250 mg PO days 2-5. 5 days
o Tamant: Alternative: 12 mg/kg once (Max 500 mg) then 6 mg/kg
1)1have fons. All (Max 250mg) x 4 days
1 g Shatthenes i **Cephalexin** 20 mg/kg PO twice daily (Max 500 mg/dose) 10 days
iy smw""“'“m'pm_“' **Clindamycin** 7 mg/kg PO three times daily (Max 300 mg/dose) 10 days
P Penicillin V (Patient < 27 kg) 250 mg PO twice daily 10 days
S o  affil ol Penicillin V (Patient > 27 kg) 500 mg PO twice daily or 250 mg PO four times daily 10 days
LSRN 4 ! **for individuals with a penicillin allergy orintolerance only**
Documentation:
Date: Pharmacist(s) will provide a summary of all results and actions taken to the patient's primary care provider and to the patient.

Printed Name:

As clinically appropriate, initiate telephone follow up within 72 hours of dispensing to assess the clinical stability, onset of
= new symptoms, and medication adverse effects. In all cases of initiation of medication, the pharmacist(s) shall provide
notification to the individual’s primary care provider or to the Element Health prescriber overseeing the CPA.

RPH Printed Name: Date:

RPH Signature: h 3 p
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After Visit Summary Example:

Helpful Tips:

e Color coded

e AVS both positive AND
negative results

e AVS geared towards
pediatrics vs adults

) a: CENTER FOR
XT [Jifﬂ& COLLABORATION AND ADVANCEMENT IN PHARMACY



Getting started with Element Health:
Step 3- Marketing and Implementation

« Strategize how you plan to market it
« Social media, podcast, bag tags, signage, word of mouth

« Adding into workflow
* Doing “test trials” to ensure process is smooth
« Staff training days

 Tech involvement
 Screen for candidates
« Check patients in

e Student involvement
 Create forms
« Medical billing
« Patient consultations

CENTER FOR
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Medical Billing Options

« If credentialed, can choose to forgo self pay options and
seek reimbursement from insurance

e Billed as an office visit
« CPT code: 99202

« Could be a way to provide service for patients who can’t
afford out of pocket
- NDMA

EEEEEEEEE
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Barriers/challenges

 Local healthcare providers
« Pushback of us taking over services/compensation
« Downplaying validity of tests

« Patient not wanting to pay

 Office visit does NOT go into EMR (electronic medical
record)

* Negative results
« Pediatrics
* Exclusion criteria

« Marketing

« State level education to inform community and other health care
workers of new pharmacy services
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Patient Example 1;

MS is a 6-year-old female presented to the pharmacy with the following:
Fever 101, red irritated throat with white patches, pain when swallowing, upset stomach, swollen tonsils

*TIP: Parent fills out form and pays before throat swab

Pharmacist inspected throat, took vitals (BP 95/65, respirations 20 breaths per minute, temp 101, weight
55 Ibs), and performed swab of the back of the throat

*TIP: distraction method for kids

Patient dismissed back to waiting area while test loads

Test was positive. Pharmacist evaluated antibiotic options based on protocol. Patient was prescribed
Azithromycin due to Amoxicillin allergy. Azithromycin dosed appropriately based on weight and billed
through insurance.

Patient/Parent given after visit summary, antibiotic, medication handouts, and given a pharmacist consult
on symptom management and antibiotic use. Entire interaction was about 20 minutes.
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Patient Example 2;

LP is a 55-year-old man with asthma who presented to the pharmacy in search of an albuterol inhaler. He
had filled an albuterol inhaler with our pharmacy in the past, but the Rx had since expired. Patient worried
about going without inhaler due to smoke content in environment.

Technician screened for possible CPA candidate and found he would be eligible if interested.

Patient filled out questionnaire, pharmacist met with patient in the office to review form and screen for any
drug interactions such as beta blockers.

Pharmacist prescribed albuterol, and Rx was run through patient insurance. Patient provided AVS, Rx, and
consultation.

CENTER FOR
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What happens after?

 Documentation
» Alert provider in agreement as per their discretion
« Alert patient’s PCP

EEEEEEEEE
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Questions?
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Round Table Discussion Points

Collaborative Practice Implementation
1. Has the pharmacy you work in implemented
collaborative practice agreements?

2. If no, what CPAs do you think would be beneficial to
your patient population?

3. What would some of the barriers be to implement a
collaborative practice agreement?

EEEEEEEEE
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Pharmacy Partnerships for Healthy Aging
and Chronic Disease: Current Initiatives
and Future Opportunities in North Dakota

Ryan McGrath, PhD
Jayme Steig, PharmD
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Betore We Begin

* The oft-label use of medications will be discussed during this
presentation

e Conflicts and disclosures

* None to report
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Betore We Begin

* Learning objective

1. Describe current initiatives and opportunities for pharmacies to support the health and
well-being of older adults

2. Describe pharmacy-led initiatives and opportunities to support individuals with chronic
diseases, including those prescribed GLP-1 receptor agonists

3. Identify future opportunities for pharmacy involvement in research and collaboration with
North Dakota State University to improve health outcomes

CENTER FOR
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Greetings!

* Ryan McGrath, PhD

* Assoclate Professor: Department of Health, Nutrition, and Exercise
Sciences; North Dakota State University

* Director of “Healthy Aging North Dakota” (HAND Lab) He d |thU Hglng jomty
* CAP Center Scientist -

* Department of Geriatrics; University of North Dakota
* Fargo VA Healthcare System
* Research agenda

* Topics related to aging and health
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Greetings!

* Jayme Steig, PharmD
* Assistant Professor of Practice
* Department of Pharmacy Practice
* Practice site at Southpointe Pharmacy

* Research interests
* Community pharmacy practice
* Quality improvement

* Medication therapy management
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Pharmacy and Aging
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Pharmacy and Aging

An Aging Nation

Projected Number of Children
and Older Adults

For the First Time in U.S. History Older Adults Are
Projected to Outnumber Children by 2034

Projected 22.8% Adults 65+ 23.4%

percentage
of population

Children under 18 19.8%

15.2%

Projected 94.7
number 73.6 77.0 76.5 80.1

(millions) 49.2

I I I 1 1 1 I
2016 ‘20 25 ‘30 2034 ‘40 45 '50 ‘55 2060

MNote: 2016 data are estimates not projections.

United States® U.S. Department of Commerce

‘ e n Su S U.S. CENSUS BUREAU
census.gov

Bureau
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Pharmacy and Aging

* What may come with a large older adult population demographic increaser?

* Examples

Need for healthcare providers (including pharmacists and related personnel)
Economic implications
Caretakers

Healthcare infrastructure
Reach to all older adults
Education on aging and health

Student and early career experiences working with older adults

CENTER FOR
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Pharmacy and Aging

e Rural older adults

Disproportionally reside in rural areas, but life expectancy might be lower
Role of healthcare access

Lack representation in research

Part of rural health

Approximately 97% of Americans live within 10 miles of a pharmacy

Monnat (2025); Croff et al. (2020); CENTER FOR

Berenbrok et al. (2022)
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Pharmacy and Aging

* Pharmacists and older adults
* Older adults trust pharmacists
* Viewed as a places of healthcare
* Older adults are interested in talking about their medications
* Location of pharmacy matters

* Opportunity to communicate with prescribing physicians (fax/efax)

* Opportunities to interact

* Medication therapy management

* Distinct service or group of services that optimize therapeutic outcomes for individual patients
(American Pharmacists Association)

* Prevents adverse advents, lowers costs, patient benefit, delivery from pharmacist, Medicare

Wrzesniewska-Wal et al. (2025) CENTER FOR
COLLABORATION AND ADVANCEMENT IN PHARMACY
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Pharmacy and Aging

Projected Number of People Age 65 and Older (Total and by Age) in the U.S. Population
with Alzheimer’s Dementia, 2020 to 2060

100
Millions of pecple [l Ages 65-74 [ Ages75-84 Bl Ages 85+
90
14 80
12 70
®
10 o 60
o
]
8 T>° 50
o
a 40
6
30
4
20
2
10
0
0
T T T T T
Year 2020 2030 2040 2050 2060

Watson et al. (2025); Alzheimer’s
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Pharmacy and Aging

* Potentially inappropriate medications (PIM)

* Medications that may present an elevated risk of adverse events or
interactions in older adults

 AGS Beers Criteria® o
e Rural areas Z:Z

* Age 035,

0.30

* Multimorbidity
* Polypharmacy

0.25
0.20+

0.154

ooled prevalence of PIMs, %

o 0.104
0.05

T T T T T
2000 and 2001-2005 2006-2010 2011-2015 2016-2020
Before

Period

Nguyen et al. (2023); AGS (2023) CENTER FOR
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https://pmc.ncbi.nlm.nih.gov/articles/PMC10491561/
https://agsjournals.onlinelibrary.wiley.com/doi/10.1111/jgs.18372
https://pmc.ncbi.nlm.nih.gov/articles/PMC10491561/

Pharmacy and Aging

* Examination of PIM use at local community pharmacies

* Medication therapy management

* n=42 older adults (age: 76.4%£7.9 years) fournatofthe dmeriean Gerlatrics Soctety American Geriatrics Socity
* n=37 (88%) using a PIM
* 9.70/O: beneﬁts Outweighed riSkS | RESEARCH LETTER

* 83.9%: education on PIM risk provided

Integration of Potentially Inappropriate Medication

* 5.3%: pharmacist contacted provider for deprescribing ~Study of Feasibility and Impact
. . . i X Elizabeth Skoy! | Jayme Steig! | Heather Fuller? | Rebecca Brynjulson! | Ryan McGrath?
° Ba’rrlers a’nd facj]ltators to 1mplement‘1ng PIM rev‘lew 'Department of Pharmacy Practice, North Dakota State University, Fargo, North Dakota, USA | *Department of Human Development and Family Science,

North Dakota State University, Fargo, North Dakota, USA | *Department of Health, Nutrition, and Exercise Science, North Dakota State University, Fargo,
North Dakota, USA

* Effective training strategies

Correspondence: Elizabeth Skoy (elizabeth skoy@ndsu.edu)

[ ] Solidifying proces Ses Received: 4 August 2025 | Revised: 21 August 2025 | Accepted: 27 August 2025

Funding: This work was supported by North Dakota Economic Diversification Research Funds (FAR38182).

[ ] Les S Ons for the future Keywords: community pharmacy | medication therapy management | potentially inappropriate medications

* Value to patients and pharmacies

Skoy et al. (2025); AGS (2023) CENTER FOR
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https://agsjournals.onlinelibrary.wiley.com/doi/epdf/10.1111/jgs.70084
https://agsjournals.onlinelibrary.wiley.com/doi/10.1111/jgs.18372
https://pmc.ncbi.nlm.nih.gov/articles/PMC10491561/

Pharmacy and Aging
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Pharmacy and Aging

- . - . Figure 1. Prevalence of obesity in adults age 20 and older, by sex and age: United States,
Figure 1. Percent distribution of adults aged 18 and over who met Al?gust2l]21—August 2023 y g y ge: United S
2018 Physical Activity Guidelines for Americans for aerobic and N ——— tooss B 60 and older
muscle-strengthening activities: United States, 2020 5 Va4 . 1247.4
: 1245 4
100
Met muscle- Met muscle-strengthening only — 6.8 40
strengthening
80 guiderll"le3
31.0% Met aerobic 30
— guidelines =
60 46.9% 8
z B Met aerobic only — 22.7 &
g 20
QD
& 40
oL Met neither — 46.3 10
o}
0 Total Men Women

'Significantly different from ages 20-39 (p < 0.05).
2Significantly different from age 60 and older (p < 0.05)

NOTE: Age-adjusted estimates for adults age 20 and older are 40.3% for the total population, 39.3% for men, and 41.4% for women and were age adjusted by the
direct method to the U.S. Census 2000 population using age groups 20-39, 40-59, and 60 and older.
SOURCE: National Center for Health Statistics, National Health and Nutrition Examination Survey, August 2021-August 2023,

Elgaddal et al. (2022); Emmerich et al.
(2024)
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https://www.cdc.gov/nchs/products/databriefs/db443.htm
https://www.cdc.gov/nchs/products/databriefs/db508.htm

Pharmacy and Aging

* Glucagon like peptide-1 receptor agonists (GLP-1RA)
* Show promise for reducing body weight/mass
* ~700% increase in use, including for otf-label and cosmetic purposes

* Risks
* Many

e Muscle mass loss

Vahratian & Warren (2025)

Figure 1. Percentage of adults with diagnosed diabetes who used GLP-1
injectables, overall and by sex and age group: United States, 2024

Total

Men

Women

18-34
3549
50-64
65 and older

33.3

0 10 20 30 40
Percent
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Pharmacy and Aging

* GLP-1RA have shown promise

* Adverse events are present
* Strong consideration for risk-benefit balance

* Longer-term health implications should be examined
* Sarcopenia

* Age-related loss of muscle mass and strength/function

g Sarcopen]_c Obeslty | - .5umrnary of Strength of Evidence for Sarcopenia Outcomes
Reduced Physical Performance / Mobility Limitation - .
* Inclusion of obesity Reduced ADL | . . I

Reduced 1ADL -

s S

g .
Increased Prevalence of Sarcopenia in Hospitalization + MA —
Increased Risk of Hospitalization = A
Increased Risk of Nursing Home Admission - - +
Meta-syntheses Longitudinal Studies  Cross.sectional Studies
Type of Study
Drucker (2025); Ghusn et al. (2024); Beaudart CENTER FOR
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https://pubmed.ncbi.nlm.nih.gov/40281304/
https://pubmed.ncbi.nlm.nih.gov/39286601/
https://pmc.ncbi.nlm.nih.gov/articles/PMC11929733/
https://www.nature.com/articles/s41574-023-00943-z

Pharmacy and Aging

(A) A Earlylife

Adult life

Older life

.ﬂ h:l_II. i I . i |1;

i ?,1.:. i 1, qu. Range in individuals

Absolute Strength (kg)
2

Disability threshold

Muscle mass and strength

/

Age (Yrs)
& Raw Data 5% 10% a8 5O TE% S0% —58% }

Age

Mithal et al. (2012); Peterson et al. (2015) CENTER FOR
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https://link.springer.com/article/10.1007/s00198-012-2236-y
https://pubmed.ncbi.nlm.nih.gov/26232900/

Pharmac

* Sarcopenia screening
* Handgrip strength

e Muscle mass

* Physical performance

Cruz-Jentoft et al. (2019)

and Aging
G

SARC-F

NEGATIVE o
or clinical No Safcoplonla.
suspicion rescreen later

POSITIVE
OR PRESENT

Muscle strength QU< No sarcopenia;
Grip strength,
Chair stand test rescreen later

In clinical practice,
Sarcopenia this is enough to
probable* trigger assessment of
causes and start
intervention

Muscle quantity g

or quality
DXA; BIA, CT, MRI

Sarcopenia
confirmed

Physical
Performance
Gait speed, SPPB,

Sarcopenia
severe

TUG, 400m walk
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Pharmacy and Aging

* Community pharmacies can connect patients with their healthcare providers

* Heart, muscle, and brain health are all important for aging
* Electrocardiogram (arrhythmia)
* Handgrip dynamometer (weakness)

* Cognitive assessment (cognitive impairment)

* n=106 older adults (age: 74.1£9.6 years; 57% female)
* Arrhythmia referral: 8%
* Weakness referral: 23%

* Cognitive referral: 29%
* Followed-up with healthcare provider: 24%

Unpublished preliminary data CENTER FOR
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Pharmacy and Aging

* [ am interested; tell me more!

North Dakota State University and School of Pharmacy (only in state)
CAP Center is an excellent resource
* Education and training

PROGRAM
IMPLEMENTATION é‘fy

CENTER FOR

* Programs and implementation

. COLLABORATION i
* Consulting and support @ "TRANING
i Data and Outcomes OI?IIIA(T(f';ES AND ADVANCEMENT ﬂ;:fl

IN PHARMACY

Improve public health
Advance healthcare services including in rural areas $53 COAHNG
Engage in significant and meaningful research to advance human health \

Improve pharmacy operations and patient care
Great and committed people

Opportunity to engage is excellent!

CENTER FOR
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How may we answer your questions?

CENTER FOR

NDS | COLLABORATION AND
ADVANCEMENT IN PHARMACY

ryan.mcgrath@ndsu.edu
jayme.steig@ndsu.edu
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Round Table Discussion Points

Healthy Aging

1. What opportunities for research and quality improvement do you have
through your observation and experience of work in your pharmacy?

2. What barriers exist for you to engage in research or provide additional
healthcare services at your pharmacy?

3. How would you envision participating in a research opportunity at your
pharmacy? What support would you need from the CAP Center?

CENTER FOR
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Expanding the Role of Community Health

Workers in North Dakota Pharmacies: PoIicy,DNC;)IécT)HJrCI  Healh & Human'
ealt uman Services

Pa rtnerSh i ps, Be Legendary.
and Practice Integration
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Health Systems and Pharmacy Coordinator,
Health Promotion and Chronic Disease Prevention
Unit

NACDD North Dakota Chronic Disease Director

« I have no financial relationships with ineligible
companies to disclose.

NORTH

DGkOTO | Health & Human Services
Be Legendary.

CENTER FOR
COLLABORATION AND ADVANCEMENT IN PHARMACY



Learning Objectives

« Describe current rules and regulations guiding the role and
B\tﬁggatlon of Community Health Workers (CHWSs) in North
akota.

« Identify how the roles of the Community Health Worker align
with and complement those of the pharmacy technician.

» Discuss funding mechanisms, t_rainin% re%uirem_ents, and policy
support needed to expand the impact of CHWs in North Dakota.

« Explain opportunities for_integrating CHWs into pharmac%/_ teams
to 1E’:lddress social determinanfs of health and improve patient
outcomes.

NORTH

CENTER FOR
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What is a
CHW?

« Trusted frontline public health worker
« Connects people to care and resources
« Shares lived experiences with community

« Serves as advocate, educator, navigator

NORTH
Gkoll'a | Health & Human Services

Be Legendary.




Key Functions:

» Health education, care coordination, resource navigation,
and patient advocacy

« Address SDOH barriers affecting medication adherence
and chronic disease outcomes

Evidence of impact:

« CHW interventions reduce Alc, improve BP control,
increase preventive care uptake

* Integration with pharmacists leads to improved
adherence and outcomes

American Diabetes Association. Resources for CHWs.
~ professional.diabetes.org
GB 91;0 | Health & Human Services o a1 Review of Public Health / CHW Central. CHW Integration with Health_
e Legendary. Care, V\\\ | \\\
https://doi.org/10.1146/annurev-publhealth-071521-031648

NORTH




Pharmacy & CHWs: Working Together

Pharmacy Technicians
 Eligible to become Certified CHWs in North Dakota.

« May provide patient education, follow-up, and resource
navigation as part of pharmacy workflow.

Pharmacists

« Can refer patients to Certified CHWSs for follow-up, SDOH
support, or chronic disease management.

« CHW services ma?{ be reimbursed through Medicaid when
referred by a qualified provider, including pharmacists.

. Collahboration enhances care coordination and expands patient
reach.

NORTH

DOkOTO | Health & Human Services
Be Legendary.
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Legislative Action & Impact

e Required NDHHS to seek Medicaid state plan amendment for

2023 —-HB 1028 Passed CHW reimbursement

¢ Created a time-limited CHW Task Force

* Scope of work, education and training
2024 = TaSk Fo rce * Certification and regulation
* Medicaid reimbursement (including FQHCs)

Recommendations Due [Jesimsiising

2025 — Ru Ies SPA e ND Administrative Code Chapter 33-03-38 (rules for CHWs) approved.
’ e Medicaid State Plan Amendment submitted for CHW reimbursement

Ce rtification e Certification process and application launched on Oct. 1

NORTH

DCIkO‘l'(] | Health & Human Services
CENTER FOR
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Behind the Scenes:
The Statewide Team Supporting CHWSs

Certification Reimburseme Programmatic
nt Policy and Odltegg(r:th,
Payment Association
« ND Medicaid

« Develop supporting

coverage documents for adoption
* Monitor claims and - Provide education and
utilization. TA
* Provider enroliment - Develop resources

« Establish Association

NORTH

DOkOTO | Health & Human Services
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CHW Certification Pathways

1. Training + Internship
- Complete a CHW Training Program + 200-hour internship

2. Community Health Representative (CHR) Training

- Completed the Indian Health Service (IHS) Community Health Representative
training

3. Supervised Work Experience
- At least 1,000 hours of supervised work experience within past 3 years
- Letter of recommendation from supervisor

4. Reciprocity with Another State

NNNNN
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Funding and Reimbursement

Medicaid Reimbursement

« CHW services reimbursable
under specific CPT codes

« Requires referral/order
from qualified provider
(including pharmacist)

« CHW must be certified and
services documented

Grant and Programmatic

SUIMHE working on CHW expansion,
training, and integration through
CDC-funded initiatives

Billing Process

Example.
CHW/Pharmacist
Identifies Patient

Pharmacist
initiates referral

CHW Delivers
Service

Documentation
supports claim

NORTH

DCIkO'I'CI | Health & Human Services
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Implementation Considerations

» Integrating CHWs into pharmacy
teams

« Workflow design (screen — refer —
follow-up)

« Communication and documentation
protocols

* Training and continuing education
opportunities

* Leveraging CHWs to meet quality
metrics (BP control, adherence, Alc
improvement)

NNNNN

DGkOTO | Health & Human Services
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Case Study & Discussion

« Example: Pharmacy CHW pilot
improving hypertension control

* Open discussion:

« How could CHWs fit into your
workflow?

 What barriers do you anticipate
(space, billing, training)?

NNNNN

DGkOTO | Health & Human Services
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Question

NORTH

DOkO'I'CI | Health & Human Services

Be Legendary.




Points of Contact

Certification Reimburseme Pro ramclptatic
nt Policy and OLLlltI?gach',
Payment Association

Tiffany Knauf

Healthy & Safe
Communities

tknauf@nd.gov
701-328-2333

twiedric@nd.gov

schmidtwendy@nd.gov

NORTH

DGkOTCI | Health & Human Services
CENTER FOR
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Round Table Discussion Points

Community Healthcare Workers
1. How do you see CHWSs working within your current pharmacy
workflow?

2. What impact do you think a CHW/technician could have on your
patients and pharmacy?

3. Take a moment and imagine it's 2030. All the pharmacies you know
of are fully staffed and have unlimited resources. What services,
related to CHW work, is your pharmacy providing?

NNNNN
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[ hank Jou.

Please contact NDSU.CAPCenter@ndsu.edu
or Lisa.Nagel@ndsu.edu
If you have any questions!
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