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therapeutic and/or research related content.

CITY OF HOPE



Cultural Linguistic Competency (CLC) & Implicit Bias (1B)

STATE LAW:

The California legislature has passed Assembly Bill (AB) 1195, which states that as of July 1, 2006, all Category 1 CME activities that relate to patient care must include a cultural
diversity/linguistics component. It has also passed AB 241, which states that as of January 1, 2022, all continuing education courses for a physician and surgeon must contain curriculum
that includes specified instruction in the understanding of implicit bias in medical treatment.

The cultural and linguistic competency (CLC) and implicit bias (IB) definitions reiterate how patients’ diverse backgrounds may impact their access to care.

EXEMPTION:

Business and Professions Code 2190.1 exempts activities which are dedicated solely to research or other issues that do not contain a direct patient care component.
The following CLC & IB components will be addressed in this presentation:
= Address precision medicine or the individualization of therapy of type 2 diabetes, focusing on the heterogeneity of type 2 diabetes and so

will include discussion of genetic and social and other determinants associated with diabetes and its treatment.

= Discuss differences in treatment of diabetes associated with implicit bias based on race.

CITY OF HOPE


https://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=200520060AB1195
https://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=201920200AB241

Precision (or Personalized) Medicine



CONSENSUS REPORT

Precision medicine in diabetes: a Consensus Report
from the American Diabetes Association (ADA) and the European
Association for the Study of Diabetes (EASD)

Wendy K. Chung ' - Karel Erion? - Jose C. Florez*>®”® . Andrew T. Hattersley - Marie-France Hivert>'° -
Christine G.Lee'" - Mark I. McCarthy '>"*'* . John J. Nolan'? - Jill M. Norris '® - Ewan R. Pearson '’ - Louis Philipson ' .

Allison T. McElvaine?° - William T. Cefalu'" - Stephen S. Rich?"?? . Paul W. Franks?****
Diabetologia 2020; 63:1671
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History of Diabetes Nosology
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T2DM ~37 million
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S

9.8 A person-centered approach
should guide the choice of phar-

macologic agents. Consider the
PHARMACOLOGIC THERAPY FOR effects on cardiovascular and re-

ADULTS WITH TYPE 2 DIABETES nal comorbidities, efficacy, hypo-
glycemia risk, impact on weight,
cost and access, risk for side ef-
fects, and individual preferences
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Medical management of hyperglycaemia in type 2 diabetes
mellitus: a consensus algorithm for the initiation

and adjustment of therapy

A consensus statement from the American Diabetes Association and the European

Association for the Study of Diabetes Diabetologia
First published 2006, revised 2009; 52:17-30

D. M. Nathan - J. B. Buse - M. B. Davidson - Diabetes Care

E. Ferrannini - R. R, Holman « R. Sherwin « B. Zinman 2009; 32:193-203
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Diabetes
Care
2024

Goal: Cardiorenal Risk Reduction in High-Risk Individuals with Type 2 Di

+ASCVD'

betes (in addition to comprehensive CV risk management)*

USE OF GLUCOSE-LOWERING MEDICATIONS IN THE MANAGEMENT OF TYPE 2 DIABETES

HEALTHY LIFESTYLE BEHAVIORS; DIABETES SELF-MANAGEMENT EDUCATION AND SUPPORT (DSMES); SOCIAL DETERMINANTS OF HEALTH (SDOH)

> ST T——————

+Indicators of high risk +HF +CKD Glycemic Management: Chaose khig?emml and Maintenance of
Il While definitions vary, most Curren ur prior e6FR <60 murmm per 1.73 m? OR approaches that provide the Weight Management Goals:
CVOTs but all included comprise 255 years of age symptoms albuminuria (ACR 23.0 mg/mmol efficacy to achieve goals: s .
individuals with established with two or more additional of HF with [30 mg/gl). These measurements . . . [ Setindividualized weight management goals ]
) . € : . Metformin OR Agent(s) including
CVD (e.g., MI, stroke, any risk factors fincluding obesity, documented may vary over time; thus, a repeat COMBINATION therapy that provide
revascularization procedure). hypertension, smoking, HFrEF or HFpEF measure is required to document CKD. adequate EFFICACY to achieve General lifestyle advice: Intensive evidence-
Variably included: conditions dyslipidemia, or albuminuria) and maintain treatment goals madiul_nuh'iiim Il_asaed structured
such as transient ischemic o ) T ﬂlmﬁl_aauny p_a!'lamsi weight management
attack, unstable angina, : Prioritize avoidance ofhypoglycemia in Physical activity program
amputation, symptomatic +CKD {on m::::‘:-l;l:;;l;med dose high-riskindividuals
" o i
o asyn:tpimza_hc Ly 1 Consider medication Consider metabolic
o Loceons po— PREFERABLY In general, higher efficacy approaches for weight loss surgery
| 4wty . have greater likelihood of achieving
with proven SGLT2i® with primary evidence of glycemic goals When choosing olu lowering th -
. S HF benefit reducing CKD progression : en choosing glucose-lowering therapies:
+ASCVD/Indicators of High Risk in this \se SELT2i in people with n o6 Efficacy for glucose lowering Consider regimen with high-to-very-high dual
population 220 mLimin per 1.73 m*; once initiated Very High: glucose and weight efficacy
GLP-1 RA* with proven SGLT2i" with proven should be continued until initiation Dulaglutide (high dose),
CVD benefit CVD benefit of dialysis or transplantation Semaglutide, Tirzepatide |
o i OR T Insulin Efficacy for weight loss
SGlTi_i not t:l:ra:er:":: mntrai:d.il::tled Lt i, i 5e l\'s_r: “-ir?.: id
If A1C above target ) Injectable |l:|I.IP;1 RA/Insulin) mag utlH ;.hlraepat e
- igh: igh:
If A1C above target, for patients on GLP-1 gl{:'ll‘;il lsmlm]. :‘;'Elﬁﬂ'l'lil'l. Dulaglutide, Liraglutide
. . ] L SGLT2i, consider incorporating a , ou urea, Intermediate:
« For patients on a ELP—1_ RA, consider adding SGLT2i with GLP-1 RA or vice versa T GLP-1 RA (not listed above), SG6LTZi
proven CVD benefit or vice versa DPP-4i Neutral:
- 1o l DPP-4i, Metformin
v ¥
If additional cardiorenal risk reduction or glycemic lowering needed | If A1C above target J
* In people with HF, CKD, established CVD,or multiple risk factors for CVD, the decision to use a GLP-1 RA or SGLT2i with proven benefit should be independent of background use of in:t A strong Identify barriers to goals:

recommendation is warranted for people with CVD and a weaker recommendation for those with indicators of high CV risk. Mareover, a higher absolute risk reduction and thus lower numbers needed to treat
are seen at higher levels of baseline risk and should be factored into the shared decision-making process. See text for details; * Low-dose TZ0 may be better tolerated and similarly effective; § For SGLTZi, CV/
renal outcomes trials demonstrate their efficacy in reducing the risk of composite MACE. CV death, all-cause mortality, MI, HHF, and renal outcomes in individuals with T20 with established/high risk of CVD;

# For GLP-1 RA, CVOTs demanstrate their efficacy in reducing composite MACE, CV death, all-cause mortality, MI, stroke, and renal endpoints in individuals with T20 with established/high risk of CVD.

+ Consider DSMES referral to support self-efficacy in achievement of goals
« Consider technology (e.g., diagnostic CGM) to identify therapeutic gaps and tailor therapy
« Identify and address SDOH that impact achievement of goals
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e ~15% with CVD/CKD

T2DM ~37 million
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More Sensible Approaches to
Precision Medicine

a) Genetics

©2024Davicl M. Nathan



MODY1 MODY3
MODY?2
MODY1-3
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More Sensible Approaches to Precision Medicine

a) Genetics- pathogenesis and response to therapy

©2024Davicl M. Nathan



Monogenic
diabetes

Type 2
diabetes
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Step 1

Robust and
reproducible genetic
predictors of
response

Large effects

SU sensitivity in
HNF1A-MODY [14]
High dose SU in NDM
[13]

Step 2

Metabolic/phenotypic
modifiers of
response

Small impact

Diabetes duration: SU
less effective

Weak-to-moderate Moderate-to-large

effects to date

impact

e.g. BMI, sex and
TZD/SU response [31]
e.g. Insulin resistance

and response to
DPP-4i [32]

Step 3

Evidence that
prediction leads to
better outcomes

Robust
RCT showing SU

sensitivity in
HNF1A-MODY [14]

Limited

Step 4

Evidence for
cost-effectiveness

Good

Diagnostic pipelines
cost-effective [27-29]

Limited

Strength of evidence

High

Moderate

Step 5

Effective
implementation

Moderate

None

A roadmap to achieve pharmacological precision
medicine in diabetes



Genome-wide association analysis identifies ancestry-specific
genetic variation associated with acute response to metformin
and glipizide in SUGAR-MGH

Josephine H. Li'234 Laura N. Brenner':34°, Varinderpal Kaur'-23, Katherine Figueroa'?,
Philip Schroeder' 23, Alicia Huerta-Chagoya'23,
MAGIC Investigators,

Diabetes Prevention Program (DPP) Research Group,
Miriam S. Udler! 234 Aaron Leong!2346 Josep M. Mercader!234 Jose C. Florez!2:34

Diabetologia. 2023 July ; 66(7): 1260-1272. doi:10.1007/s00125-023-05922-7.
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HOME | NEWS

Study reveals genetic
clusters that may
explain differences in
type 2 diabetes risk

The clusters point to a range of biological processes that
likely contribute to the development of type 2 diabetes.

By Brandon Chase, Massachusetts General Hospital Communications

eNature Medicine Published: 05 March 2024

March 8, 2024
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https://www.nature.com/articles/s41591-024-02865-3#article-info

More Sensible Approaches to Precision Medicine

a) Genetics

©2024Davicl M. Nathan

Challenges: Even if understanding
the relationship between genotypes
and diabetes sub-types and potential
response to specific medications Is
progressing, genotyping is far from
widely available.



More Sensible Approaches to Precision Medicine

Challenges: Most trials have
historically not been diverse
enough to provide adequate power
across racial/ethnic/sex groups.

b) Demographics

©2024Davicl M. Nathan



Medications Study Pop Demographics (% Race)
White Black Asian Al/AN
6 0 0

Wharton : :
Rosenstock (ONWARDS)  Icodec 984 67 4 28 11
Harrington (EMPA KIDNEY) Empaglifiozin 6,609 59 4 . 36
Bhatt (SOLOIST-WHF) Sotogliflozin 1222 93 4 1
Bhatt (SCORED) Sotogliflozin 10,584 83 , 3 6 , 4
Frias (SURPASS 2) Tirzepatide 1879 83 I 4 1 I 11
Solomon (DELIVER) Dapagliflozin 6263 71 . 3 I 20 .
Arslanian (AWARD-Peds)  Dulaglutide 154 55 15 12 10
Gerstein (AMPLITUDE O) Efpeglenatide 4076 87
Pitt (FIGARO-DKD) Finerone 7437 72 3 1 20

40,857 33061 (81%) 2185 (5%) 6231(15%) 854(2%)

©2024Davicl M. Nathan



Remarkably (unfortunately) Little Data on
Responsiveness to Therapies Based on Easily
Available Demographic, Social and other Data

©2024Davicl M. Nathan



More Sensible Approaches to
Precision Medicine

¢) Phenotyping Ebabraggdebelsmsdyimted diaea,
i. Pathophysiology PBersotyseq elor gaaigasieally
ii. Outcomes pesisédhe er affordable at this time.

d) Al approaches
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More Sensible Approaches to
Precision Medicine

2. Apply interventions across different subtypes to determine
whether different therapies have differential effects across
sub-types.

©2024Davicl M. Nathan



GRADE

Glycemia Reduction Approaches in Diabetes:
A Comparative Effectiveness Study (GRADE)

©2024Davicl M. Nathan
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(n=2327)

Not Hispanic/Latino
(n=2101)

(n=3314) 80.8%
(n=4077)

Glycemia Reduction Approaches in Diabetes:
A Comparative Effectiveness Study (GRADE)

©2024Davicl M. Nathan



GRADE

Glycemia Reduction Approaches in Diabetes:
A Comparative Effectiveness Study (GRADE)
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CONSENSUS REPORT

Precision medicine in diabetes: a Consensus Report
from the American Diabetes Association (ADA) and the European
Association for the Study of Diabetes (EASD)

Wendy K. Chung "%« Karel Erion® + Jose C. Florez*>®”® . Andrew T. Hattersley” - Marie-France Hivert>'® .

Christine G.Lee'" - Mark I. McCarthy '%'>'* . John J. Nolan* « Jill M. Norris '® - Ewan R. Pearson” « Louis Philipson'®'° .

Allison T. McElvaine?° - William T. Cefalu'" - Stephen S. Rich?'?2. Paul W. Franks23?*
Diabetologia 2020; 63:1671

Precision diabetes medicine has found a firm foothold 1n the
diagnosis and treatment of monogenic diabetes, while the
application of precision medicine to other types of diabetes
1s at this time agpirational, rather than standard of care.



Geneticdriversof heterogeneityintype?2
diabetes pathophysiology

Nature | Vol 627 | 14 March2024 | 347

This might offer a route to optimize global
access to genetically informed diabetes care.



Second international consensus report on gaps and
opportunities for the clinical translation of precision diabetes

medicine Nat Med. 2023 October ; 29(10): 2438-2457
The key findings of this second consensus report are that, within the areas examined, several
A lrasxr Ficadeiivar AL tlhin Ancnnwvnsrn vavnwt an thhnt buinla Avraalinciéler Aanimacand $n $nnt cmwvnninana

= Precision diabetes medicine 1s currently largely aspirational.
precision medicine hypotheses. There is also a dearth of relevant, high-quality research

in people of non-European ancestry, hindering the development and implementation of
precision diabetes medicine in many of the most heavily burdened populations worldwide.
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