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Chronic Care Roundtable Theme

This meeting will address several critical healthcare
topics, starting with the impact of GLP-1 receptor
agonists on cardiovascular and renal health, integration
of technology in diabetes care, and the importance of

early screening for chronic kidney disease. Additionally,
we will examine diabetes care through a health equity
lens and the importance of community involvement.
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CKD and CKM Syndrome

Chronic Kidney Disease and
Cardiovascular Kidney Metabolic Syndrome

Kenny Cole, MD, MS

System VP, Clinical Improvement
Medical Director, Digital Medicine
Ochsner Health
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KDIGO Heat Map

Use this heat map to help
monitor progression versus
improvement in kidney
function objectively via
improvements in albuminuria
and/or eGFR to assess
performance of digital CKM
solution

4+

|:| Low risk (if no other markers

:I Moderately increased risk

4+

of kidney disease, no CKD)

Albuminuria categories
Description and range
A1 A2 A3

CKD is classified based on:

Caus; (©)* . Normal to mildly Moderately Severely

GFR (G)! increased increased increased

i +
Albuminuria (A) <30 mg/g 30-299 mg/g >300 mg/g
<3 mg/mmol 3-29 mg/mmol | =30 mg/mmol
g G1 Normal or high >90 Scr1een Tr¢1aat Treat agd refer
(3]
N
- . Screen Treat Treat and refer
5 Q G2 Mildly decreased 60-89 1 1 3
o c
£ Mildly to Treat Treat
ie) =

g = e moderately decreased et 1 2
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~.= Moderately to Treat
3 g G3b severely decreased L 2
o w
o) O
..g 0| G4 Severely decreased | 15-29 Uil irld Lo
o
2
<u5 G5 Kidney failure <15 Treat and refer ~ Treat and refer  Treat and refer

4+

[ ] High risk
- Very high risk



Complications of CKD
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Every visit

Monitoring in CKD A

Urine Protein- Renal 15t visit or BP goal

to-creatinine at time of
ratio (UPCR) Ultrasound diagnosis <120/80

Proteinuria If > 1g, check SPEP See management
(Nephrotic syndrome) If + then UPEP Obstructive algorithm
uropathy
Unilateral
atrophy - eval
for renal artery

Glomerular Hematuri atherosclerosis
VT AL Nephrology referral

(Nephritic syndrome) Tumors
i Per
Renal Function L o180
If dysmorphic RBCs Panel heat map
Urine Albumin-to- ‘ ;
e . ___ Every6to 12 months to er
creatinine ratio - monitor for progression CBC & PTH —— KDIGO
(UAC R) heat map




CKD Care Pathway

Patient to Primary Care for Office Visit with pathway Decision Node Criteria
documented CKD Stage 3-5 in the EMR
Process Step Decision Criteria Definition
i. Proceed if 21 of the following criteria apply:
« Patient with confirmed diagnosis of CKD Stage 3-5
Order Annual UACr & Refer for CKD Education «  HCC capture/re-capture
ii. Order annual UACr:
« Applies to all patients with a diagnosis of CKD Stage 3-5
Primary Care . i i i
) Calculate Tangri Equation / Stratify result based on Dg(l:ument relsu” in Epic Hgalth MalntenanceA
5-year risk score « Utilize the written order guideline for appropriate level of care
Refer for CKD education
Management by « Level of CKD Basic Education Class
Primary Care with N R;ef‘T”O o + Stage 3 class (virtual or in-person)
SGLTs and annual ef;uziggyané « Stage 4-5 class (virtual or in-person)
U‘i\ri:rrg;‘l:s‘( management «  Consider referral into Digital CKD Program after launch in 3Q 2024
iii a. & b. Calculate Tangri/ KDIGO
« <10% @ 5% Risk > Medical Management by Primary Care with SGLTs
Patient Assessed for High Risk of advancement of + >10% @ 5% Risk > Refer to Nephrology for assessment and future
CKD to ESRD in 5 years or less management
- - « Consider referring into the Digital CKD Program
Patient with
Nephrologist diagnosis of iv. Refer to Nephrology for assessment and future management
CKDOSr‘Sage 4 « Assess and confirm CKD stage level
« Refer to Nephrology Educators as indicated
« Consider referring into the Digital CKD Program
V. Patient receives CKD Education
« Based on Stage of CKD, patient participates in CKD education classes
Patient receives CKD Basic (Stage 3a & Stage 3b) « Consider referring into the Digital CKD Program
Education
Nephrology Patient receives CKD Advanced (Stage 4 & 5)

Educators Education




Tangri Risk Equation — EPIC integration

*EPIC Dot Phrases - KFRE2 & .KFRE5

Search‘.l kire| J o

Mnemonic | Description
| KFRE 2 YR - KIDNEY FAILURE RISK EQUATION SCORE 2 YEAR 62006 KFRE2 Kidney Failure Risk Eqg
B KFRE 5 YR - KIDNEY FAILURE RISK EQUATION SCORE 5 YEAR 62007 KFRES Kidney Failure Risk Equation 5 Year Active




CKM Syndrome

Cardiovascular-Kidney-Metabolic Syndrome
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Stage 0:
No Risk Factors

E;;fs:ﬁalg
oV

A focus on
primordial prevention
and preserving
cardiovascular health

e

O

Nonmetabolic

etiologies of
/ hypertension
Stage 1: Stage 2:
Excess/Dysfunctional Metabolic Risk
Adipose Tissue Factors and CKD
Hypertension

Overweight/obesity
Abdominal obesity
Impaired glucose
tolerance

Type2 Moderate- to
diabetes high-risk CKD

Nonmetabolic S
etiologies of CKD

Chiadi E. Ndumele. Circulation. Cardiovascular-Kidney-Metabolic
Health: A Presidential Advisory From the American Heart Association,
Volume: 148, Issue: 20, Pages: 1606-1635, DOI:
(10.1161/CIR.0000000000001184)

© 2023 American Heart Association, Inc.



Stage 0 of CKM Syndrome
Stage0 > > Staget1 > > Stage2 > JMEDTFED

No risk factors

5"%
@ Qs

New Connected
Health Solution
deployed around
Life’s Essential 8

1. Healthy diet /Patient entered data remotely \
2. Physical activity collected via questionnaire + EMR We can measure effectiveness of our health
3. Normal blood glucose data + remote monitoring data . .
4. Healthy weight 5 el s (o a0 maintenance remote patient management
g- Eea:my :‘BpF‘,dS - Can be collected at periodic interventions based on the AHA Life’s
. ea i i .
7 Nensmoker ;:f;vjrfbvg':fg‘:oﬁg}ﬁ;;ffg‘vf:a”ge Essential 8 Heart Health score
8.  Healthy sleep \ behavior /

I

May require some assistance from health coach +/- dietitian



Stage 0 of CKM Syndrome

Stage0 > > Stage 1

> >  Stage 2

2  Stage3

No risk factors

Life’s ﬁ
ssentlal8
I

@

Stage 0 = absence of risk

factors for chronic
conditions

Healthy diet

Physical activity
Normal blood glucose
Healthy weight
Healthy lipids

Healthy BP
Nonsmoker

Healthy sleep

NGO RWN =

more digital solutions

o b

E Objectively quantifiable by a heart health score and :
' capable of signaling when a risk factor becomes
apparent that could trigger deployment of one or



Stage 1 of CKM Syndrome

Stage0 > > Stage 1

IORN-TTVINY  Stage3 ) Staged g

No risk factors

A

ssential

“a

Healthy diet

Physical activity
Normal blood glucose
Healthy weight
Healthy lipids

Healthy BP
Nonsmoker

Healthy sleep

NGO RWN =

Central obesity
Waist circumference
¢« > 88 cm women

« >102 cm men

Overweight/obesity

« BMI 25-29.9

< BMI>30
Prediabetes

« Alc57t06.4

Impaired FBG

« FBG 100-125

Impaired glucose tolerance
e Abnormal OGTT

Digital Weight Management
Solution

——————————————————————————— » Performance assessed by objective rates of

improvement in waist circumference, weight
reduction (aiming for 5-10% reduction), A1c,
and fasting blood glucose

» Also, via % of patients improving from stage
1 to 0 or worsening from stage 1 to 2

Once patients are diagnosed with
CKD, that diagnosis remains in their
record and they cannot go back to
stage 1 CKM syndrome, but they can

improve within stage 2 CKM syndrome
based on their chart location within the

<,‘an track improvement/regression to stage 0 as well as worsening/progression from stage 1 to 2>

KDIGO heat map

For example, a patient can go
from CKD G3b/A3 within the heat

» map to stage G3a/A1 with
appropriate therapy, but are still
stage 2 CKM syndrome



Stage 2 of CKM Syndrome

Stage0 > Staget > > Stage2 > IECCEID JEEYED

No risk factors

@ =

—————————————— ‘—————————————1 ,______________‘_____________

Central obesity Metabolic risk factors

Waist circumference + CKD
¢« > 88 cm women « HTN
*« >102 cm men . DM2

: Overweight/obesity
+ BMI 25-29.9 . ;
. BMI > 30 Metabolic syndrome

* Moderate- to high-risk
CKD (see KDIGO heat

« Alc57t06.4
map)

Impaired FBG

« FBG 100-125

Impaired glucose tolerance
e Abnormal OGTT

* Hypertriglyceridemia :

! Prediabetes i
g |

NGO RWN =

Healthy diet

Physical activity
Normal blood glucose
Healthy weight
Healthy lipids

Healthy BP | O
Nonsmoker
Healthy sleep

G

an track improvement/regression to stage 0 as well as worsening/progression from stage 1 to 2>

Existing digital solutions for
HTN, DM2, Dyslipidemia
New digital solution for CKD

Bundled as
new digital
CKM solution

Performance assessed by:

.

o o o o

Individual control rates

Statin Tx for DM2 (with % reduction for primary
prevention or targeted LDL goal for secondary
prevention)

Bundled control rates (% of BP at goal x % of
controlled A1c x % of targeted LDL goal +
nonsmoking status)

% of patients maintained in stage 2 versus
progressing to stage 3

Targeted reductions in albuminuria and eGFR
(measured via UACR and eGFR position
changes on KDIGO heal map, moving between
moderate and higher risk)

ED visits/K

Admissions/K

Readmission rate

Total cost of care (PMPM)



Stage 3 of CKM Syndrome

Stage0O > > Stage1 > > Stage?2

Subclinical CVD
Subclinical ASCVD

Metabolic risk factors
+ CKD

Central obesity
Waist circumference

No risk factors § |
: i Existing digital solutions for
. DM2 | -+ calcifications on ! HTN, DM2, Dyslipidemia

* > 88 cm women « HTN * CACscore>0
¢ >102 cm men
V| ommm Overweight/obesity + Hypertriglyceridemia imaging New digita| solution for CKD
N\ * BMI 25-29.9 « Metabolic syndrome Subclinical HF Fps H
- BMI>30 - Moderats. to highurick . AHA Stage A or B HF New digital solution for HF

CKD (see KDIGO heat

8

! Prediabetes i

- * Alc57t064 v
Esseitial Impaired FBG maP) :
@ L « FBG 100-125
Impaired glucose tolerance
- Abnormal OGTT

1. Healthy diet

2. Physical activity

3. Normal blood glucose

4. Healthy weight

5.  Healthy lipids

6. Healthy BP L 3 P

7. Nonsmoker

8.  Healthy sleep

<Can track improvement/regression to stage 0 as well as worsening/progression from stage 1 to 2> >



Clinical Excellence: Unified Scope Planning

v Transition from program specific disease management goals to

comprehensive medication management services for CKM Syndrome

cardiometabolic conditions based on compelling indications including
chronic kidney disease, heart failure, hyperlipidemia and ASCVD risk
reduction

v Patient must have hypertension, diabetes or obesity to enroll

v Improved Best Practice pathways for HTN, DM and obesity
management with enhanced review for complication
comorbidities

v Comprehensive health coaching and patient education organized
around Life’s 8 Essential Behaviors
v New enhanced RD consult model scaled across all programs

v Ability for patients to “dial up” care by reaching out for a health
coach or dietitian consult
v Therapy goals include disease control (HTN, DM), close care gaps
(ASCVD reduction, albuminuria management, HFrEF: DM, statin, MRA,
MRA titration, SGLT2 use, ACE/ARB, ACE/ARB HF), lab monitoring
(increased frequency of labs based on acuity).

a0

Chisdi E. Naumele. Circulation. Cardiovasculsr-Kidney-Metabolic
Heslth: A Fresidential Advisory From the American Heart Assccistion,

Volume: 148, Issue: 20, Pages: 1806-1835, DOI:

(10.1161/CIR.0000000000001 184) ©2023 American Heart Association, Inc.

YOchsnher

e digital medicine



SGLT2 inhibitors in CKD

YOchsnerHealth




SGLT2 inhibitors

Na-glucose co-transporter inhibitor leading to both natriuresis and glycosuria

Acts like a diuretic, improves blood pressure, associated with cardiovascular risk reduction, and
reduced heart failure admissions

Patient education
May cause more frequent urination - stay well hydrated
May lower BP - watch for orthostasis if on BP medications

Increased risk of fungal infection and vulvovaginal yeast infections = consider stopping if 3 or more
infections occur

Adequate hygiene in skin folds of patients with a large pannus

Euglycemic DKA
More common in LADA rather than true type 2 DM
More common in patients where insulin dose was decreased significantly to make way for SGLT2i

GLP1 RA more potent glucose lowering and more weight loss than SGLT2i




EMPA-REG OUTCOME (Empagliflozin)

A Incident or Worsening Nephropathy

Findings: In patients with type 2 diabetes
and high cardiovascular risk, empagliflozin
was associated with slower progression of
kidney disease and lower rates of clinically
relevant renal events than was placebo
when added to standard of care

* Incident or worsening nephropathy
12.7% in the empagliflozin group vs
18.8% in the placebo group (hazard
ratio in the empagliflozin group, 0.61;

100-
904
804
704
60
50
404
304
204
104

0

Cumulative Probability
of Event (%)

Hazard ratio, 0.61 (95% CI, 0.53-0.70)
P<0.001

Placebo
Empagliflozin

0

No. at Risk
Empaglifiozin
Placebo

4124
2061

T T T T T T T 1

6 12 18 24 30 36 42 48
Month

3994 3848 3669
1946 1836 1703

3171
1433

2279 1887
1016 833

1219
521

290
106

95% confidence interval, 0.53 to
0.70; P<0.001)

* Doubling of the serum creatinine ?i
level occurred in 70 of 4645 patients £
1.5% in the empagliflozin vs 2.6% in §
the placebo group, a significant %
relative risk reduction of 44% 3

* Renal-replacement therapy was
initiated 0.3% in the empagliflozin
group vs 0.6% in the placebo group,
representing a 55% lower relative risk
in the empagliflozin group

No. at Risk

Placebo

Empagliflozin, 10 mg

Empaglifiozin, 25 mg

No. in Follow-up
Analysis

Total

76

744

A Change in eGFR over 192 Wk
78+

Empaglifiozin, 25 mg

Ba

T
seline 4 12

2323 22952267
2322 2902264
2322 22882269

7020 7020699

2208
238
216

6931

2121
2162
2156

6864

T T
66 80

T
94

Week

2064 1927
211 202
2011 2006

6765 6696

1981
2084
2067

6651

T
108

1763
1839
1871

1479
1540
1563

114

T
136

1262
1314
1340

4843

un
1180
1207

3961

9717
1024
1063

1)

T
178

71
785
813

T
192

aag
s13
524

1703

B Post Hoc Renal Composite Outcome

Cumulative Probability
of Event (%)
8

Hazard ratio, 0.54 (95% Cl, 0.40-0.75)
P<0.001

Place|
P

Empagliflozin

D = KWk YN

T T IA.I T T T T 1
0 6 12 18 24 30 36 42 48

No. at Risk
Empaglifiozin
Placebo

4645
2323

Y U T
6 12 18 24 30 36 42 48
Month

4500 4377 4241
2229 2146 2047

3729
1771

2715 2280
1289 1079

1496
680

360
144

Wanner et. Al. N Engl J Med 2016;375:323-

ana




CREDENCE (Canagliflozin)

In patients with type 2 diabetes and kidney disease,
the risk of kidney failure and cardiovascular events

was lower in the canagliflozin group than in the

placebo group at a median follow-up of 2.62 years.

Relative risk of the .
primary composite

outcome of ESKD,

doubling of the serum
creatinine level, or renal

or cardiovascular death .
was significantly lower in

the canagliflozin group

was 30% lower than in

the placebo group

(hazard ratio, 0.70; 95%
confidence interval [CI],

0.59 to 0.82; P=0.00001)
Relative risk of the renal-
specific composite of

ESKD, a doubling of the
creatinine level, or death

from renal causes was

lower by 34% (hazard

Perkégitiet 4. 0GE3bI/Mé&al20) B0 2295-

2306+~ N Q1- DN NNA1\

Relative risk of
ESKD was lower by
32% (hazard ratio,
0.68; 95% ClI, 0.54 to
0.86; P=0.002)
Canagliflozin group
also had a lower risk
of cardiovascular
death, myocardial
infarction, or stroke
(hazard ratio, 0.80;
95% CI, 0.67 to 0.95;
P=0.01) and
hospitalization for
heart failure (hazard
ratio, 0.61; 95% ClI,
0.47 t0 0.80;
P<0.001)

A Primary Composite Outcome

1009 309 iaard ratio, 0.70 (95% C1, 0.59-082)
g ® 254 P=0.00001
< o 20- Placebo _~
g 04 g5 I
&
P 0
__'c: 504 5 = Canagliflozin
3 a0 ’
a2 304
3 ]
£ 1
6 12 18 4 30 36 42
Months since Randomization
No. at Risk

Placebo 2199 2178 2132 2047 1725 1129 621 170
Canagliflozin 2202 Z181 2145 2081 1786 1211 646 196

B Renal-Specific Composite Outcome

1009 207 44uzard ratio, 0.6 (95% C1, 0.53-0.81)
g » 15 P<g.001 >
-g 804 Placebg—~"
04 10 Jf
& "
s 2 W o
£ sod i Canagliflozin
3 40 —
1 ————
g 304 0 6 12 13 24 30 36 4
= 204
€ w0 R —
T ' T T T : )
é 12 18 24 30 k[ 2
Months since Randomization
No. at Risk

Placebo 2199 2178 2131 2046 1724 1129 €21 170
Canaglifiozin 2202 2181 2144 2080 1786 1211 646 19

C End-Stage Kidney Disease

1009 169 Liosand ratio, 0.68 (95% €1, 0.54-0.86)

g © M0
£ u » Placebo__
§ 70 s
2 @ 6
2 s 4
3 © Ly
t
2 30 []
2 »
a =
10 T—
t T T T y |
0 6 12 18 24 30 36 42
Months since Randomization
No. at Risk

Placebo 2199 2182 2141 2063 1752 1152 &4l 178
Canagliflosin 2202 2182 2146 2091 1798 1217 654 199

D Dialysis, Kidney Transplantation, or Renal Death

'z 109 Hazard ratio, 0,72 (959% C1, 0.54-0.97)
& B y ;
s 80 é PI.-ce:/n/
£ >
é ql F
:;“‘ z: 2 ,/f/’ Canaglifiozin
0 0 6 12 18 24 30 36 42
e
< 10 I
1 T T T T T T )
0 6 12 18 24 30 3% 42
Months since Randomization
No. at Risk
Placebe 2199 2183 2047 2077 1776 1178 €53 130
Canagliflozin 2202 2134 2148 2100 1811 1236 €61 199

E Death from Cardiovascular Cause

1009 M9 aracd ratio, 0.78 (95% €1, 0.61-1.00)
50 ;; P=0.05
0 -B Placebo ——
704 o~
+ -
60 "
; ,,—/'/ Canagliflozin
:

Patients with an Event (%)
8

Months since Randomization

No. at Risk
Placebo 2199 2185 2160 2106 1818 1220 688 189
Canaglifiozin 2202 2187 2155 2120 1835 1263 687 212

F Death from Any Cause

Hazard ratio, 0.83 (5% C1, 0.68-102)
-
Placebo
P,

Ve

&
‘g 60 ) Canaglifiozin
-1 4
s SO
£ 4
40 °
- T T —
£ 30+ 0 6 12 13 24 30 36 42
-
e 10 L ——
T g T T T T )
0 6 12 18 24 30 % a2

Months since Randomization

No. at Risk
Placebo 2199 2185 2160 2106 1818 1220 638 139
Canaglifiozin 2202 2187 2155 2120 1835 1263 687 212



CREDENCE (Canagliflozin)

A Urinary Albumin-to-Creatinine Ratio Median Baseline
. . . Canagliflozin Placebo
Levels were lower in the canagliflozin group for - o135 9180

« SBP ~3.3 mm Hg 10004, Placebo
- DBP ~.8 mm Hg e DN e

601 »—3 3 3 5 —F—3
400! Canagliflozin

* Urinary albumin-to-creatinine ratio 200-
(UACR) was lower by 31% (95% CI, 26 B S A
to 35) on average during follow-up in the MGG R gelcagon

Geometric Mean

No. of Patients

canagliflozin group Conagiioin 14 070 015 1917 131 1245 70 an
¢ Change In the eStImated GFR Slope was B Change from Baseline in Estimated GFR Baseline (mlfmin/1.73 m?)
less in the canagliflozin group than in Sesicnn Pl
the placebo group (—3.19+0.15 vs. — I .
4.71+0.15 ml per minute per 1.73 m2 per UE e .
. g r"-' -8 :' —=____ Canaglifiozin
year), for a between-group difference of 24 o] . T
. S E -l24 —~3
1.52 ml per minute per 1.73 m?2 per year FT 4 -
* -16- acepo E
(95% CI, 1.11 to 1.93) t B
0 ; Elu 1I2 1I8 2I-‘6 ]IO 3|6 4|2
Months since Randomization
::;::opmems 2178 1985 1882 1720 1536 1006 583 210
Canagliflozin 2179 2005 1919 1782 1648 1116 652 241

Perkovic et al. N Engl J Med 2019;380:2295-
2306




DAPA-CKD (Dapagliflozin)

A Primary Composite Outcome

B Renal-Specific Composite Outcome

207 Hazard ratio, 0.56 (95% Cl, 0.45-0.68)
100 P<0.001
16
. 90 Placebo
R 804 12
§ 04 4
B 604
E 5o 4 Dapaglifiozin
-
'% 404 o T T T T 1
2 304 0 4 8 12 16 20 24 28 32
§ 204
10_ ’_f_/_/_—'
0 T Y T T T T T 1
4 8 12 16 20 24 28 32
hs since Randomi:
No. at Risk

Placebo 2152 1993 1936 1858 1791 le64 1232 774 270
Dapaglifiozin 2152 2001 1955 1898 1841 1701 1288 831 309

. . . . 247 Hazard ratio, 0.61 (95% CI, 0.51-0.72
Among patients with chronic kidney 107 2] Peooor o o O30T
disease, regardless of the presence or % = . b
absence of diabetes, the risk of a composite § o »
. . . . e o [ Dapagliflozin
of a sustained decline in the estimated GFR t ool e
of at least 50%, end-stage kidney disease, 2 ey
or death from renal or cardiovascular oy e
causes was significantly lower with Pty o monomoE
dapggliﬂozin than wit (plac bo . . No. at Risk
° mary compaosite outcome or a Sustained Placebo 2152 1993 1936 1858 1791 1664 1232 774 270
. . . Dapagliflozin 2152 2001 1955 1898 1841 1701 1288 831 309
decline in the estimated GFR of at least 50%,
end_stage k|dney disease’ or death from C Cofr:rp&seiat:‘o:amh from Cardiovascular Causes or Hospitalization
renal or cardiovascular causes occurred in 1o Hazard i, 071 (95%C1,0.55-092)
9.2% in the dapagliflozin group 14.5% in the - o -
placebo group (hazard ratio, 0.61; 95% % g4 6
confidence interval [CI], 0.51 to 0.72; 3 ;‘:j s il
P<OOO1) -% sod| 2 Dapagliflozin
+ The incidence of each secondary outcome I T TR
was lower in the dapagliflozin group than in 5 »
the placebo group 12-
o 4 & 12 16 20 2 28 0
::;:;:iSk 2152 2023 1989 1957 1927 1853 1451 976 360

Dapaglifiozin 2152 2035 2021 2003 1975 1895 1502 1003 384
Hiddo et. al. N Engl J Med 2020;383:1436-1446

D Death from Any Cause

129 Hazard ratio, 0.69 (95% Cl, 0.53-0.88)
1004 10 P=0.004

Placebo

Dapagliflozin

Cumulative Incidence (%)
w
o
I

Months since Randomization

No. at Risk
Placebo 2152 2035 2018 1993 1972 1902 1502 1009 379
Dapaglifiozin 2152 2039 2029 2017 1998 1925 1531 1028 398



DAPA-CKD (Dapagliflozin)

VE
_ ‘;_‘ Placebo
N -2
< i -4
] SE
5 £ -5 Dapagliflozin
c £ -6
8T
== o]
w o -8
gu g
RV
3o -10-
w e -
pOSE 4
8 £ -124
35 13-
~14
-15 I T I

0 2 4 8 12 16 20 24 28 32 36

Months since Randomization




EMPA KIDNEY

Among a wide range of patients with chronic kidney
disease who were at risk for disease progression,
empagliflozin therapy led to a lower risk of
progression of kidney disease or death from
cardiovascular causes than placebo

* Progression of kidney disease or death from
cardiovascular causes occurred in 13.1% in the
empagliflozin group and in 16.9% in the placebo group
(hazard ratio, 0.72; 95% confidence interval [Cl], 0.64 to
0.82; P<0.001)

« After we controlled the familywise error rate for the
three key secondary outcomes, the rate of first and
subsequent hospitalizations from any cause was lower
in the empagliflozin group than in the placebo group
(24.8 vs. 29.2 hospitalizations per 100 patient-years;
hazard ratio, 0.86; 95% ClI, 0.78 to 0.95; P=0.003)

EMPA-KIDNEY Collaborative Group N Engl J
Med 2023;388:117-127

30
Placebo
100+
- 20-
= 90
2
w30
£~ 70
= 10~
£ 60+
2
E 50
o
%S5 404 0
Q
o i
ki 30 0 0.5 1.0 1.5 2.0 2.5 Placebo
g 20-
¥] Hazard ratio, 0.72 (95% Cl, 0.64-0.82)
& 104 P<0.001 e
Empagliflozin
0 ) T T T T 1
0 0.5 1.0 1.5 2.0 25
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No. at Risk
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The Leader Trial

Findings: In the time-to-event analysis, the rate of
the first occurrence of death from cardiovascular
causes, nonfatal myocardial infarction, or nonfatal stroke
among patients with type 2 diabetes mellitus was
lower with liraglutide than with placebo

Major inclusion criteria:
v Age > 50 years with at least one cardiovascular coexisting
condition:
v Coronary heart disease
v Cerebrovascular disease
v Peripheral vascular disease
v Chronic kidney disease of stage 3 or greater, or
v Chronic heart failure of NY Heart Association class Il or Ill)
v Age > 60 years or more with at least one cardiovascular risk
factor:
v Microalbuminuria or proteinuria
v Hypertension and left ventricular hypertrophy
v Left ventricular systolic or diastolic dysfunction
v Ankle—brachial index < 0.9

Lir ide and Cardi lar Out: in Type 2 Di
Marso, et al. for the LEADER Steering Committee on behalf of the LEADER Trial Investigators
N Engl J Med 2016;375:311-322

Patients with an Event (%)

Hazard ratio, 0.87 (95% €1, 0.75-0.97)
P<0.001 for noninferiorty s
P=0.01 for superiority

liraglutide

T T 1
© 6 12 13 24 30 36 42 48 54

No. at Risk

¥ T T T T T T 1
6 12 18 21 30 36 a2 48 54
Months since Randomization

Liraglutide 4668 4591 4496 4400 4280 4172 4072 3982 1562 424
Placebo 4677 4588 4473 4352 4217 4123 4010 3914 1543 407

B Death from Cardiovascular Causes

Patients with an Event (%)
"
=]
T

207 Hazard ratio, 0.78 (95% C1, 0.66-0.93)

P=0.007
15

10
Placebo

Lraglutide

0.
0+

¥ T T T T T 1
0 6 12 18 24 30 36 42 48 5S¢

No. at Risk
Lirsgiutide 4668
Placebo 4672

pr— T T Y T )
] 12 18 24 30 36 42 45 5t
Months since Randomization

4641 4559 4558 4505 4445 4382 4322 1723 434
4648 4601 4546 2479 4407 4333 4267 1709 465

C Nonfatal Myocardial Infarction
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[

Patients with an Event (%)

0 Hazard ratio, 0.88 (95% C1, 0.75-1.03)
5 P=0.11

Placebo

Liraglutide

0.

T LR T T T 1
12 18 24 30 36 42 48 54

o
S

]

No. at Risk

- —T T T T 1
6 12 18 2¢ 30 36 42 48 54
Months since Randomization

Liraglutide 4668 4609 4531 4454 4359 4263 4131 4102 161G 240
Placebo 4672 4613 4513 4407 4301 4202 4103 4020 1594 424

D Nonfatal Stroke
100+
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0

Patients with an Event (%)

207 Hazard ratio, 0.89 (95% C1, 0.72-1.11)
5| p-030

5 Placebo
Liraglutide
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0

No. at Risk

T - = — T 1
6 12 18 24 30 36 42 48 54
Months since Randomization

liragutide 4668 4624 4564 4504 242G 435) 4269 2194 1662 265
Placebo 4672 4622 4558 4454 4405 4314 4228 4141 1648 445

E Death from Any Cause

100+

Patients with an Event (%)
8
A

20-

Hagzard ratio, 0.85 (95% Cl, 0.74-0.97)
P-0.02
Placebo
10
5 Liraghutide
0 T
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¢ 6 12 18 24 30 36 42 48 54

No. at Risk

T T T T T T T 1
6 12 18 24 30 36 42 48 54
Months since Randomization

Liraglutide 4668 2641 4599 4553 4505 4445 4332 4322 1723 484
Placeba 4672 4643 4601 4546 4479 4407 4338 4268 1709 465

F Hospitalization for Heart Failure
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Patients with an Event (36)

207 Hazard ratio, 0.87 (35% C1, 0.73-1.05)

P=0,14

Placebe

Lraglutide

T T T T T T T 1
(] € 12 18 24 30 36 42 483 54

0

No. at Risk

6 12 13 24 30 3 42 48 5
Months since Randomization

Liragutide 4665 4612 4550 4483 2414 4337 4258 4185 1662 267
Placebo 4672 4612 4540 4464 4372 4283 4187 4107 1647 442



Sustain 6 Trial

Findings: In patients with type 2 diabetes
with high cardiovascular risk, the rate of
cardiovascular death, nonfatal myocardial
infarction, or nonfatal stroke was significantly
lower among patients receiving semaglutide
than among those receiving placebo, an outcome
that confirmed the noninferiority of semaglutide

Key inclusion criteria:
v Age > 50 years with established cardiovascular disease:
v Previous cardiovascular, cerebrovascular, or peripheral
vascular disease
v Chronic heart failure (NY Heart Association class Il or Ill)
v Chronic kidney disease of stage 3 or higher
v Age > 60 years with at least one cardiovascular risk factor

Semaglutide and Cardiovascular Outcomes in Patients with Type 2 Diabetes
Steven P. Marso, M.D., et.. al. for the SUSTAIN-6 Investigators
N Engl J Med 2016;375:1834-1844

A Primary Outcome
100
101 Hazard ratio, 0.74 (95% CI, 0.58-0.95)
P<0.001 for noninferiority Placebo
P=0.02 for superiority

Semaglutide

Patients with Event (%)
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B Nonfatal Myocardial Infarction

%0 57 Hazard ratio, 0.74 (95% CI, 0.51-1.08)

Patients with Event (%)
8

=T T v
0 8 16 24 32 40 43 56 64 72 B0 B 96 104109

- U N R N T T R
0 8 16 24 32 40 48 56 64 72 B0 88 96 104109

Weeks since Randomization Weeks since Randomization
No. at Risk No. at Risk
Placebo 1649 1616 1586 1567 1534 1508 1479 Placebo 1649 1624 1598 1587 1562 1542 1516
Semaglutide 1648 1619 1601 1584 1568 1543 1524 Semaglutide 1648 1623 1609 1595 1582 1560 1543
€ Nonfatal Stroke D Death from Cardiovascular Causes
100- 100-
5 Hazard ratie, 0.61 (95% CI, 0.38-0.99) 5 Hazard ratio, 0.98 (95% CI, 0.65-1.48)
% P=0.04 % P=0,92
g 0 4 £ 30 4
£ 70 3 Placebo B 70 3
,§ 50 J__/_f——-/ 2 60
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0 8 16 24 2 40 48 56 6 7 80 88 9% 104109
Weeks since Randomization

No. at Risk

Placebo 1649 1629 1611 1597 1571 1548 1528

Semaglutide 1643 1630 1619 1606 1593 1572 1558

A Glycated Hemoglobin

Mean Glycated Hemoglobin (%)

A T A
0 8 16 24 32 40 4 6 64 72 80 8 9% 104109
Weeks since Randomization
No. at Risk

Placebo 1649 1637 1623 1617 1600 1584 1566
Semaglutide 1648 1634 1627 1617 1607 1589 1579

Plscebo, 1.0 mg

0 8 16 30 4

Placebo, 1.0mg
Placebo, 0.5 mg
Semagiutide, 0.5 mg

Semaglutide, 10 mg

8 16 30

a4 56 68 80 %2 104

Weeks since Randomization



SELECT Trial

Findings: In patients with preexisting cardiovascular
disease and overweight or obesity but without diabetes,
weekly subcutaneous semaglutide at a dose of 2.4 mg was
superior to placebo in reducing the incidence of death from
cardiovascular causes, nonfatal myocardial infarction, or
nonfatal stroke at a mean follow-up of 39.8 months

Key inclusion criteria:

v Age > 45 years

v BMI > 27

v Established cardiovascular disease

Cardiovascular disease = previous myocardial infarction, previous stroke or
symptomatic peripheral arterial disease

Semaglutide and Cardiovascular Outcomes in Obesity without Diabetes
Lincoff, M.D. et. al. for the SELECT Trial Investigators
N Engl J Med 2023;389:2221-2232

Death from Cardiovascular Causes, Nonfatal MI, or Nonfatal Stroke

00 8.0

10 {701 patients)
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5 (N=8801) 6.5
[ ’ 1CEO \
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1B 24 L 1€ &
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The FLOW Trial

Findings: Semaglutide reduced the risk of
clinically important kidney outcomes and death
from cardiovascular causes in patients with
type 2 diabetes and chronic kidney disease

Key inclusion criteria:
v Adults with type 2 diabetes (glycated hemoglobin level, £10%)
with:

v High-risk chronic kidney disease and receiving a stable
maximal labeled dose (or the maximal dose without
unacceptable side effects) of RAS inhibitors (angiotensin-
converting—enzyme inhibitor or angiotensin-receptor blocker)

Kidney disease = eGFR of 25 to 75 ml per minute with a urinary
albumin-to-creatinine ratio > 300 and < 5000 if the eGFR was > 50 ml
per minute or a urinary albumin-to-creatinine ratio > 100 and < 5000 if
the eGFR was 25 to < 50 ml per minute

Effects of Semaglutide on Chronic Kidney Disease in Patients with Type 2 Diabetes
Perkovic et. al. for the FLOW Trial Committees and Investigators
N Engl J Med 2024;391:109-121

A First Major Kidney Disease Event
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CKD Management

Medication management

* Preserve eGFR

* Reduce or stabilize albuminuria
* Improve CVD risk

YOchsnerHealth




From Upstream Manifestations to Downstream Outcomes

CKD manifestations

« Prevention and treatment of clinical
symptoms and signs (including blood pressure)

+ Maximize health-related quality of life, physical function,
capacity to work, and ability to socialize

« Appropriate monitoring and treatment of laboratory
abnormalities of CKD associated with implications for
health (e.g., anemia, CKD-MBD, potassium disorders, acidosis)

Impact on CKD pathophysiology

Modification of the natural course
of CKD and its symptoms

CKD outcomes

« Minimize risk of progression to kidney failure

« Manage risk and appropriate treatment of
complications, including cardiovascular diseases,
haospitalization, gout, infections, etc.



Screening Algorithm for CKD

Identify adults at risk for CKD

Test for GFR* and ACR + other markers of kidney damage'

v

GFR <60 ml/min per 1.73 m* or ACR 230 mg/g [3 mg/mmol]
and/or other markers of kidney damage present

4

Test for GFR or ACR if not performed and exclude AKVAKD

v v v

GFR <60 ml/min per 1.73 m and/or AKIVAKD present: GFR 260 ml/min per 1.73 m* and
ACR 230 mg/g [3 mg/mmol] after 3 months follow AKI/AKD guidance ACR <30 mg/g [3 mg/mmol]
or earlier if evidence of chronicity and no other markers of
| kidney damage present
!
Measure eGFRcr-cys if not
performed and available
: CKD not present
Timing of retesting based on
v individual characteristics such
Stage according to GFR and ACR as risk of progression

Establish underlying cause

Estimate risk of progression
Initiate treatment




KDIGO Heat Map

Use this heat map to help
monitor progression versus
improvement in kidney
function objectively via
improvements in albuminuria
and/or eGFR to assess
performance of digital CKM
solution

4+

|:| Low risk (if no other markers

:I Moderately increased risk

4+

of kidney disease, no CKD)

Albuminuria categories
Description and range
A1 A2 A3

CKD is classified based on:

Caus; (©)* . Normal to mildly Moderately Severely

GFR (G)! increased increased increased

i +
Albuminuria (A) <30 mg/g 30-299 mg/g >300 mg/g
<3 mg/mmol 3-29 mg/mmol | =30 mg/mmol
g G1 Normal or high >90 Scr1een Tr¢1aat Treat agd refer
(3]
N
- . Screen Treat Treat and refer
5 Q G2 Mildly decreased 60-89 1 1 3
o c
£ Mildly to Treat Treat
ie) =

g = e moderately decreased et 1 2
ES
~.= Moderately to Treat
3 g G3b severely decreased L 2
o w
o) O
..g 0| G4 Severely decreased | 15-29 Uil irld Lo
o
2
<u5 G5 Kidney failure <15 Treat and refer ~ Treat and refer  Treat and refer

4+

[ ] High risk
- Very high risk



Slowing CKD Progression

Avg v in eGFR (mL/min/year) History of Successful Intervention to Slow GFR Decline
+ No specific Tx =10

« ACE inhibitor = ~7

- ARB=~5

+ SGLT2 inhibitor=~2to 3
- NS-MRA=~1to 2

Lower number is better!

b - irbesartan, 2001 T
L Losartan, 2001* I
- —
Caplopril 1992« g
E Enatapril, 19947 g -
— [ Lisinopril and NDCCBs, 1996 "
= Verapamil, 1997 s
-] 3 -
8 /’/-’
/"//
ACE = angiotensin converting enzyme g
105~
ARB = angiotensin receptor blocker _
SGLT2 = sodium-glucose Cotransporter 2 12 ~—Average decline in kidney function (mU/min/year)

NS-MRA = nonsteroidal mineralocorticoid
receptor antagonist
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All-cause mortality: 82 cohorts Myocardial infarction: 64 cohorts
26444 384 participants; 2 604 028 events 22838 356 participants; 451 063 events
] I T ,

Importance of UACR

Progressive risk of multiple adverse
outcomes with declining eGFR and
rising UACR

Depicts the rising risk of given

outcome with progression down and
to the right of the KDIGO heat map




Pharmacotherapeutic

Nephroprotection
SGLT2i +/- GLP1RA

+

BP control
SBP <120

.

Lipids
ASCVD Risk Reduction

Statin therapy
2° Prevention

Lifestyle

First-line
drug therapy for
most patients

%o

Healthy diet

SGLT2i
continue until dialysis
of transplant

BY @

Manage hyperglycemia
as per the KDIGO
Diahates Cadriod

b r—I
for complications

Including use of
GLP-1 RA where indicated

} o

Holistic Approach to CKD Treatment

Physical activity tobacco products Weight management

Aim for SBP <120 mm Hg

BP

Use ns-MRA in Dihydropyridine CCB
people with diabetes and/or diuretic if
and an indi ded to achieve
for use Iindividualized
BP target

B

Steroidal MRA if needed

for resistant hypertension
if eGFR 245

@l&‘,

. Regular
gt risk factor
reassessment
(every 3-6
months)
Statin-based therapy
moderate- or
high-intensity statin
ASCVD risk, lipids
Antiplatelet Manage anemia,
agent for CKD-MBD, acidosis,
clinical ASCVD and potassium
abnormalities,
a where indicated

|

Ezetimibe, PCSK91
Iindicated based on
ASCVD risk and lipids

o

l

Use the same principles
to diagnose and manage
ASCVD and atrial fibrillation
as in people without CKD

B



Monitoring K and eGFR after starting RAAS blockers

Initiate ACEi or ARB

" Monitor serum creatinine and potassium R
{within 2-4 weeks after starting or changing dose)

4 v
Normokalemia Hyperkalemia 230% decrease




Nonsteroidal MRA - Finerenone

A nonsteroidal MRA may be added to a RASi and an SGLT2i for treatment of T2D and CKD in
adults

To mitigate risk of hyperkalemia, select people with consistently normal serum potassium
concentration and monitor serum potassium regularly after initiation of a nonsteroidal MRA

K* <4.8 mmol/l K* 4.9-5.5 mmol/l K* >5.5 mmol/l
« Initiate finerenone « Continue finerenone 10 mg or 20 mg « Hold finerenone
- 10 mg daily if eGFR 25-59 ml/min/1.73 m¢ «» Monitor K- every 4 months « Consider adjustments to diet or concomitant
- 20 mg daily if eGFR 260 ml/min/1.73 m* medications to mitigate hyperkalemia
= Monitor K* at 1 month after initiation and then every 4 « Recheck K*
months « Consider reinitiation if/when K* 5.0 mmol/l

« Increase dose to 20 mg daily, if on 10 mg daily
= Restart 10 mg daily if previously held for hyperkalemia and
K" now 5.0 mmol/l




Anemia of CKD Workflow
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Anemia of CKD

Check these labs at intervals indicated per KDIGO heat map
CBC
Iron & TIBC (Tsat = Transferrin Saturation = Iron/TIBC)
Ferritin

If Hgb < 10, but Tsat and ferritin are normal, and no other obvious cause of anemia is found, then
check erythropoietin level




Mild

Anemia

Hgb > 10

Moderate to Severe
Anemia

(but <12 in women or < 14 in men)

Tsat > 30% or Tsat < 30% or
ferritin > 500 ferritin < 500

If oral iron fails to achieve Tsat < 30% or

If target
achieved

SUJUOW €~ Ul }o8ydsay

target, then IV iron ferritin < 500

Target
Tsat > 30%

or
Ferritin > 500

1V iron will often be needed
~ every 6 months

_}Choose when serum P is elevated
] (these agents act as P binders)

SyjuowW ¢~ Ul 3o8yoey

Refer to Nephrology for
possible Erythropoietin




CKD-MBD Workflow

VYOchsnerHealth




CKD-MBD

Check these labs at intervals indicated per KDIGO heat map
Phosphorus
Calcium
25-OH Vitamin D
PTH

In cases where there is difficulty discriminating between primary hyperparathyroidism and
secondary hyperparathyroidism, then consider checking calcitriol and FGF-23

Calcitriol — high in primary, low in secondary
FGF-23 — normal or slightly elevated in primary, high in secondary




Lab monitoring & management in CKD-MBD

If >4.5

P restriction
Dietary referral

If >5.5
& Ca<8.5

Oral phosphate
binder

Ca carbonate 650 mg

Ca acetate 667 mg
Both 3x daily with meals

If calcium < 8.5 or if payer
declines reimbursement for
noncalcium binders

If >8.5

Sevelamer 800-3200 mg

Lanthanum carbonate 500-
1000 mg
Both 3x daily before meals

Evidence of mortality

benefit with
noncalcium binders
presumably due to
reduced vascular
calcification

Vitamin D

If >20 «—

OTC Vitamin D3
1000-2000 daily

If <20

Ergocalciferol
50,000 units weekly
X 12 weeks then
monthly

i

Recheck 25-OH
Vitamin D in 3
months

If Vit D > 20
& PTH < 100
& Ca/P are normal

Monitor at intervals
according to KDIGO
heat map

If PTH > 100-300
and Vit D, Ca/P
have been
optimized

Consider checking

calcitriol level

l If PTH > 300

Consider calcitriol
0.25 mcg every
other day (as long
as Ca <10)

High in secondary
hyperparathyroidism
Normal to slightly
elevated in primary
hyperparathyroidism



Depiction of Smart Phrase in Epic

Anemia Lab Results
Component Value Date
Assessment & Plan: WBC 6.08 08/06/2024
HGB 14.7 08/06/2024
UACR [Microalb/Creat Ratio HCT 449 08/06/2024
Date Value Ref Range Status MCV 88 08/06/2024
09/06/2024 127.4 (H) 0.0-30.0 Final PLT 180 08/06/2024
.................................................................... ughmg
Acid-base CcOo2
Date Value Ref Range Status
08/06/2024 26 23 -29 mmol/L Final (L:ah Results i D
. e omponent alue ate
Blood Pressure (Goal < 130/80) gzo%?;:fmgs ::%rf%_ast 3 Encounters: IRON 55 08/25/2023
TRANSFERRIN 252 08/25/2023
03/15/24 118/76
10/20/23  102/67 FESATURATED ?ES(L) 081222033
Renal Function Panel BMP
Lab Results Lab Results
Component Value Date Component Value Date
5 l 411 gg;gggg%: _FERRITIN 67 08/25/2023
- DM Lab Results
CL 107 08/06/2024 Component Value Date
€02 26 08/06/2024 HGBA1C 6.0 (H) 09/06/2024
BUN 20 08/06/2024 Lipid Management Lab Results
CREATININE 13 08/06/2024 Component Value Date
CALCIUM 10.6 (H) 08/06/2024 LDLCALC 55.8 (L) 03/07/2024
ANIONGAP 8 08/06/2024 KFRE2 & KFRE5 KFRE 2-Year: 0.2% at 9/6/2024 926 AM
EGFRNORACEVR ~ >600  08/06/2024 Calculated from:
Mineral Bone Disorder Lab Results Serum Creatinine: 1.3 mg/dL at 8/6/2024 1:57 PM
Component Value Date Urine Albumin Creatinine Ratio: 127 4 ug/mg at 9/6/2024 9:26 AM
PTH 79.7 (H) 09/06/2024 Age: 66 years
CALCIUM 10.6 (H) 08/06/2024 Sex: Male at 9/6/2024 9:26 AM
PHOS 36 02/29/2024 Has CKD-3 to CKD-5: Yes
) o ) ) ) KFRE 5-Year: 0.6% at 9/6/2024 9:26 AM
66-year-old man with DM, HTN, Hyperlipidemia, ASCVD, Obesity, Primary Calculated from:

idi Serum Creatinine: 1.3 mg/dL at 8/6/2024 1:57 PM
Hyperparathyrqldlsm, and CKD. . s . Urine Albumin Creatinine Ratio: 127.4 ug/mg at 9/6/2024 9:26 AM
Meds: Semaglutide 1 mg, Empaglifiozin 10 mg, Zetia/Simvastatin 10/40 mg, Age: 66 years
Amlodipine/Valsartan 10/320 mg Sex: Male at 9/6/2024 9:26 AM

Has CKD-3 to CKD-5: Yes

CKD stage G2/A2 eGFR >60 mL/min
KDIGO Heat Map Color yellow
Lab monitoring Interval Frequency once annually




Depiction of Smart Phrase in Epic

UACR Microalb/Creat Ratio
Date Value Ref Range Status
04/25/2024 262.1 (H) 0.0-30.0 Final
ug/mg
Acid-base C02
Date Value Ref Range Status

07/16/2024 20 (L)

23 -29 mmol/L _Final

Blood Pressure (Goal < 130/80) |BP Readings from Last 3 Encounters:
08/09/24 128/76
05/03/24 136/84
03122124 138/86

Renal Function Panel BMP
Lab Results
Component Value Date
NA 138 07/16/2024
K 43 07/16/2024
CL 109 07/16/2024
CO2 20 (L) 07/16/2024
BUN 21 07/16/2024
CREATININE 14 07/16/2024
CALCIUM 103 07/16/2024
ANIONGAP 9 07/16/2024
EGFRNORACEVR 42.8 (A) 07/16/2024
Mineral Bone Disorder Lab Results
Component Value Date
PTH 170.4 (H) 04/25/2024
CALCIUM 10.3 07/16/2024
CAION 1.36 01/26/2011
PHOS 3.0 04/25/2024

61-year-old woman with DM, HTN, Hyperlipidemia, Primary hyperparathyroidism,
CKD

Meds: Metformin ER 2000 mg, Empagliflozin 25 mg, Semaglutide 1 mg, Tresiba 26 units,
Amlodipine/Valsartan 10/320 mg, Spironolactone 50 mg, Atorvastatin 40 mg

and

Anemia Lab Results
Component Value Date
WBC 6.42 03/21/2024
HGB 124 03/21/2024
HCT 401 03/21/2024
MCV 71 (L) 03/21/2024
PLT 159 03/21/2024
Lab Results
Component Value Date
IRON 84 03/21/2024
TRANSFERRIN 260 03/21/2024
TIBC 385 03/21/2024
FESATURATED 22 03/21/2024
Lab Results
Component Value Date
FERRITIN 60 03/21/2024
DM Lab Results IO
Component Value Date
HGBA1C 7.3 (H) 052212024
Lipid Management Lab Results
Component Value Date
LDLCALC 732 07/16/2024

KFREZ & KFRES

KFRE 2-Year: 1.5% at 7/16/2024 7:25 AM

Calculated from:

Serum Creatinine: 1.4 mg/dL at 7/16/2024 7:25 AM

Urine Albumin Creatinine Ratio: 262.1 ug/mg at 4/25/2024 7:20 AM
lAge: 61 years

Sex: Female at 7/16/2024 7:25 AM

Has CKD-3 to CKD-5: Yes

KFRE 5-Year: 4.7% at 7/16/2024 7:25 AM

Calculated from:

Serum Creatinine: 1.4 mg/dL at 7/16/2024 7:25 AM

Urine Albumin Creatinine Ratio: 262.1 ug/mg at 4/25/2024 7:20 AM
\Age: 61 years

Sex: Female at 7/16/2024 7:25 AM

Has CKD-3 to CKD-5: Yes

CKD stage G3b/A2 eGFR 43 mL/min

KDIGO Heat Map Color red

Lab monitoring Interval Frequency 3x annually
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Life’s Essential Eight Data

Profile and Health Behavors

Profile

e Gender
o Age

e  # of servings of vegetables per week

e  # of servings of red meat, hamburger, bacon, sausage, per week

e # of servings of butter or cream per week

e # of servings of whole grains per week

e # of times per week fast food consumed Needs to be inputted with the
*  #ofservings of fruit per week assistance of health coach or
o #of serv!ngs of fish or shellfish/seafood per week a dietitian

e  #of servings of beans per week

e # of commercial sweets, candy bars, pastries, cookies, or cakes per week

e  # of servings of sugar sweetened beverages per week

Physical Activity

e # of minutes of moderate intensity activity per week




Life’s Essential Eight Data

Health Behaviors (continued) and Health Factors

Nicotine exposure

e Smoking status

Sleep duration

e # of hours of sleep per 24-hour period
Health Factors

Blood pressure

Blood sugar (FBG or Alc)

Cholesterol (Total and HDL)

Body composition (height and weight) -- BMI



Life’s Essential Eight Data

Social Context

e Steady employment

e Highest level of education completed

e Access to medical care

e Opportunities in neighborhood to be physically active

e Friend or family member who patient can talk with about their health

e In past 12 months, food bought not lasting long enough without money to buy more
e Health insurance coverage

e Have a PCP

e Access to neighborhood grocery store with fresh produce easily available

e History of experiencing discrimination or bullying based on race/ethnicity



Life’ Essential Eight Data

Well-being
Physical & Mental Health (1t three questions of PROMIS-10)

e Patient reported general health
e Patient reported physical health
e Patient reported mental health

Collection of the entire set of data enables the calculation of Life’s Essential Eight Heart Health Score

« Importance is that it empowers people to have agency and control over these variables through changes in
their own behavior

» Behavioral modification can be enabled by embedded mental health resource support, nutritional support
counseling, and health coaching to help patients overcome struggles that impede their progress toward
health-related goal attainment

» Barriers, obstacles, and challenges to behavioral change need to be identified and include impaired self
efficacy, low health literacy/numeracy, low tech literacy, maladaptive coping mechanisms, mental health
disturbances, impaired social determinants, and history of adverse childhood experiences

My Life Check® | Welcome (heart.orq)




Hypertension Algorithm

4 First and Second Agents h
Calcium channel blocker JEElilellelgl Angiotensin receptor blocker
Primary -- Amlodipine 2.5 mg or 5 mg once daily Primary — Olmesartan 10 mg or 40 mg; Valsartan 80 mg or 160 mg
Secondary -- Diltiazem extended release 180 mg or 240 mg once daily; Candesartan 8 to 32 mg; Telmisartan 40 to 80 mg
in patients with tachyarrhythmia or for antiproteinuric effect Monitor BMP (K and creatinine) 2 to 4 weeks after starting drug and
after dosage adjustments )

Third Agent

4 h

Thiazide and/or Loop
Diuretic

Primary — Chlorthalidone 12.5 mg or 25 mg once daily or If volume overloaded/expanded (such as in CKD4)
Indapamide 1.25 mg or 2.5 mg or 5 mg daily Primary — Torsemide 10 mg or 20 mg once daily
Monitor BMP frequently (Na, K, creatinine) 2 to 4 weeks after and/or Monitor BMP frequently (Na, K, creatinine) 2 to 4 weeks after starting
starting drug and after dosage adjustments drug and after dosage adjustments
Secondary — HCTZ 12.5 mg or 25 mg once daily Shorter acting agents (like bumetanide and furosemide) are not as
(HCTZ 12.5 mg in frail, elderly, or vulnerability to gout attacks) effective for BP control because of increased BP lability but need

Thiazides remain effective even at eGFR < 30 mL/min, but to be dosed twice daily if used for BP control (dosed early AM and
Qeed higher dosages 6 to 8 hours later) /




Hypertension Algorithm

Fourth Agent

Mineralocorticoid Antagonist

Primary — Spironolactone 12.5 mg or 25 mg once daily

In cases of resistant HTN not due to primary aldosteronism,

Monitor BMP frequently (Na, K, creatinine) 2 to 4 weeks after consider defect of the ENaC channel

starting drug and after dosage adjustments

Primary — Amiloride 2.5 mg x first few days then titrate up to

J

Secondary — Eplerenone 25 mg once daily up to 50 mg bid or 5 mg twice daily over 2 to 3 weeks
(if intolerance to spironolactone or if gynecomastia develops) Monitor BMP frequently (Na, K, creatinine) 2 to 4 weeks after
starting drug and after dosage adjustments
Fifth Agent

Beta-blocker or alpha-beta blocker
(Only if history of MI or HF or tachyarrhythmia)

Guanfacine
Transdermal Clonidine

Carvedilol 6.25 mg or 12.5 mg or 25 mg twice daily
Or Metoprolol succinate 25 to 100 mg (aim for HR 55-60)

(In patients with atrial fibrillation or other tachyarrhythmias, heart failure,

history of MI, CAD/stable angina, ascending aortic aneurysm)
Guanfacine 1 mg to 2 mg daily (especially with ADHD)
Catapres patch TTS 1 to 3 weekly

Try to avoid hydralazine and minoxidil
whenever possible

Avoid alpha-blockers (except in BPH)
Avoid short acting oral clonidine

Short acting alpha blockers like oral clonidine
or the —zosins cause too much BP lability)
However, can consider them in patients with
BPH and prazosin has some effectiveness in

patients suffering from PTSD

/




Hyperaldosteronism

» ~1 out of every 12 persons with HTN
* 20% of all cases of resistant HTN

Primary Aldosteronism

Untreated hypertension with sustained BP >150/100 mm Hg on three separate occasions

Resistant hypertension (>140/90 mm Hg) on three-drug therapy including a diuretic

Controlled blood pressure on four or more antihypertensives including a diuretic

Hypertension associated with spontaneous or diuretic-induced hypokalemia

Hypertension and an incidentally discovered adrenal mass

Hypertension and sleep apnea

Hypertension with a family history of either early-onset hypertension or cerebrovascular accident before age 40 years

Hypertension in the setting of a first-degree relative with PA




Hypertension Algorithm — 1st 3 agents

Primarily target RAAS Driven Mechanism

Avoid 10 mg, whenever *
possible, because of Ol mesa rtan Use | .
dema unless in Amlodipine” + Telmi se long acting,
edema unl mlodipine o elmisartan ARB
combination with ARB or If BP > 130/80 but < 150/90 then start with single agent more potent
thiazide in which case (prioritizing ARB if DM present or UACR elevated) Valsa r'tan
edema may not be as bad If BP > 150/90 then initiate both drugs at same time
‘Preferred
Check BMP before
If 3 agent necessar i ) initiation, 2 to 4
g v Chlorthalidone |  weoks afier

initiation and with
dosage changes

Indapamide

BMP within 2 to 4 weeks

if volume overloaded or
If BP uncontrolled after addition of HCTZ 25 mg, HCTZ if part of triple sometimes in CKD4

consider changing to chlorthalidone 25 mg fixed dose therapy with
(more potent than HCTZ) amlodipine + ARB

Torsemide

Use 25 mg unless frail,

elderly, or predisposed
to gout BMP within 2 to 4 weeks

If K < 3.3, check renin

I BP remains uncontrolled despite 3 drugs where regimen I
includes a diuretic = resistant hypertension I



Hypertension Algorithm — Resistant Hypertension

I BP remains uncontrolled despite 3 drugs where regimen I
includes a diuretic = resistant hypertension I

________________ P

For all patients

Quantify alcohol intake (> 2 drinks in men, or > 1 drink in women or age > 65)
Consider STOP BANG to assess risk for OSA or adherence to CPAP if already on it
Check plasma renin activity and plasma aldosterone concentration

/For select patients \

If moon facies, supraclavicular fat pads, buffalo hump, or abdominal striae - consider

evaluation for Cushing’s Disease (24-hour urinary free cortisol and/or 1-mg

dexamethasone suppression test

If hyperadrenergic “spells” such as flushing, palpitations, headaches, diaphoresis >

consider pheochromocytoma (plasma free metanephrines)

If abdominal bruit or > 30% increase in serum creatinine following addition of ACE or
QRB, then consider renovascular hypertension /




Hypertension algorithm — 4t" choice agent

If eGFR < 45 mL/min then watch K even Spironolactone
more closely 2 recheck in 1 week (if eGFR > 45 mL/min)
Keep titrating dose upward until
renin no longer suppressed
BMP within 2 to 4 weeks regardless of BP control to block
If L t d l the pro-fibrotic and inflammatory
> renin IS not suppresseaq, effects of aldosterone which can
. - . : foster end organ damage even
then MRA is still 4th agent If renin suppressed, then keep doubling .
. 9 dose of spironolactone and rechecking when BP is controlled
of choice renin every 4 to 6 weeks until renin rises
e |freninis su ppressed, Once renin no longer suppressed, then
aldosterone is adequately blocked at
then need to check that dose of MRA / \
aldosterone if not already 1 When renin is suppressed but
checked e e aldosterone is not increased, then
* Ifaldosterone > 15 and ggl/evelops el consider acquired defect of ENaC
PAC:PRA ratio > 20 then iont_then ch channel which can be effectively
ds furth - patient, then change to s
evaluation includin . . i i i
G testing . consider starting sometlme§ correcting resistant
Y 9 with Eplerenone in khypertensmn -

Khyperaldosteronlsm / e




Consider testing for primary aldosteronism
in patients with any of the following:
= HTN and hypokalemia
= Resistant HTN (three drugs and
poor BP control)
— = Adrenal incidentaloma and HTN
= Onset of HTN at a young age (eg, <30 years)
= Severe HTN (=150 mmHg systolic BP or
2100 mmHg diastolic BP)
= Whenever considering secondary HTN

v
Case-detection testing:
Morning blood sample in seated patient”
= PAC
= PRA or PRCY

PAC 210 ng/dL (2277 pmol/L) PAC <10 ngldLI (<277 pmoliL)

and or

4 PRA (<1.0 ng/mL/hour) or | PRC PRA >1 ng/mL/hour

(less than the lower limit of normal)
If PA confirmed, then order CT of adrenals looking for adrenal mass and + l
refer to Endocrine (if adrenal mass is present then next step is adrenal | Doespatienttiave sponianeous | Surgically curable primary
venous sampling to evaluate for possible aldosterone producing hypokalemia and PAC 220 ng/dL aldosteronism is unlikely
adenoma) (555 pmol/L?

) . . Yes No
Caution: Even if testing does not i ‘ _
confirm PA, patient may still suffer from Primary Confirmation testing: For suspected
aldosteronism primary aldosteronism®
aldosterone excess (termed apparent « 24-hour urine aldosterone, sodium,
. . . high-sodium d
mineralocorticoid excess), which should SIRSCIRIE JHI A PR SO S %
still be managed medically with an MRA » Fludrocortisone suppression testing
. . or

(i.e., Spironolactone or Eplerenone) « Saline suppression testing




Hypertension agent — 5" choice agent choices

Beta-blockers are relatively poor
anti-hypertensive agents and there Carvedilol Primarily if tachyarrhythmia such as AF or SVT,
is some evidence of increased but also including >10% PVCs on 24 hour-
mortality of using beta-blockers for Holter, history of Ml or known CAD with angina,

Bisoprolol

treatment of hypertension without Metoprolol succinate ascending aortic aneurysm, or HFrEF
definitive indication

or
Try to avoid minoxidil and —>  Especially if ADD
short acting agents such as
hydralazine, oral clonidine, or
or other alpha-blockers,
when possible, but in some Transdermal Especially if need to wean off beta-blocker in a
cases can be utilized as 6" clonidine patient without definitive therapeutic indication

line agents




Sympathetic Driven Mechanism of Hypertension

Consider anxiety

/ \ and/or caffeine
. . * Patients may be exposing themselves to a :
* Some providers use beta-blockers as contributors larger dose of caffeine than they were 10 or !

in these cases (but there is some
evidence of increased mortality
when beta-blockers are used in
the absence of a more compelling

20 years ago

* Example: A Starbucks “venti” coffee has 400
mg of caffeine, and that’s not counting extra
shots

* When asking a patient how much coffee they

Ask about caffeine
intake & quantify

1
1
1
1
1
1
I
I
I
I
I
1
I

indication) . ) . drink a day, three cups could mean
+ Some providers use “as needed three large drinks from Starbucks

clonidine to be taken for specified which could be contributing to
high readings (should be done . __hypertension especially in
very cautiously in select patients Check GAD7: If > 5 then ~ sympathetic drivendisease """
only)

* ldeally, we should strive for longer
acting agents that achieve
sustained control without In patients with GAD7 score > 5

predisposition to BP lability consider anxiety for which we
have data to show that the
addition of citalopram can help

control hypertension

agents, such as hydralazine or totaling over a gram of caffeine,

may benefit from SSRI like
Citalopram




Hypertension Algorithm

Valsartan 80 mg to 320 mg

Amlodipine 2.5 to 5 mg Olmesartan 10 mg to 40 mg

Chlorthalidone 12.5 mg to 25 mg
_______________________________________ Indapamide 1.25 to 5 mg
'« Quantify alcohol intake HCTZ 12.5 to 25 mg
i« Aldosterone excess states are !
i very common (8% of all HTN)
i« Screen for OSA or assess

If BP still elevated | Consider secondary causes and assess alcohol intake

CPAP adequacy if already | Hyperaldosteronism
diagnosed OSA

Looks for signs & symptoms of .,

Cushing’s or i CUShmg S

pheochromocytoma and | Pheochromocytoma

evaluate if high index of | Renovascular hypertension
suspicion :

* Consider RAS, especially if >
! 30% bump in creatinine in
response to ACE or ARB

Check plasma aldosterone concentration &
plasma renin activity (PAC:PRA ratio)

Spironolactone 12.5 mg to 25 mg

If BP > 20/10 mm Hg above
normal, then start therapy with a
combination regimen

Need confirmatory
testing for primary
aldosteronism

Ratio >20 with
PAC >15 or
suppressed renin

Eplerenone 25 mg to 50 mg bid




CKD

Chronic kidney disease (CKD) is defined as abnormal kidney structure or function present for >3 months
CKD is stratified into stages 1 to 5 based on the level of estimated glomerular filtration rate (eGFR)

Stage G1 does not have a reduction in eGFR and therefore is defined by the presence of anatomical defects or
markers of kidney damage such as albuminuria, hematuria, or electrolyte abnormalities

Stage G2 is characterized by eGFR 60-89 in the presence of albuminuria, hematuria, or electrolyte abnormalities

Because albuminuria is associated with increased renal and cardiovascular morbidity and mortality, the Kidney
Disease: Improving Global Outcomes (KDIGO) group further subdivides the eGFR-based kidney stages by degree of
albuminuria




CKD and Hypertension

KDIGO suggests a target blood pressure of <120 mm Hg, if tolerated in patients with hypertension and CKD, whereas
the 2017 American College of Cardiology (ACC)/American Heart Association (AHA) blood pressure guideline
recommends a target blood pressure of <130/80 mm Hg

KDIGO recommends starting an ACE inhibitor or angiotensin receptor blocker (ARB) for patients with hypertension,
CKD, and increased albuminuria

ARBs have fewer side effects than ACE inhibitors and are increasingly preferred as first line choices of therapy

Newer ARBs such as Olmesartan or Telmisartan are more potent than older ARBs such as Losartan, and also have
longer half-lives enabling effective once daily dosing

Chlorthalidone is more effective than HCTZ for managing HTN

When eGFR falls < 30 mL/min, thiazides can still be used
May require increased dose of thiazide
Or change to long-acting loop diuretic such as Torsemide




Laboratory monitoring in CKD 3

First visit or time of diagnosis - try to identify the cause

U/A — looking for structural damage such as proteinuria, pyuria (especially with negative culture and absence
of UTI symptoms), or hematuria (if RBCs present, dysmorphic - glomerulonephritis; no dysmorphia - think
lower urinary tract)

Urine for protein-to-creatinine ratio (UPCR) — (looking not just for albuminuria but also for other proteins
[globulins, Bence Jones for Myeloma, Amyloid, etc.])

Blood pressure - impact on protecting kidneys is mild to moderate, but impact on preventing heart attacks,
heart failure, and strokes is super impressive!

Renal Ultrasound - looking for evidence of obstructive uropathy, unilateral atrophy indicative of renal artery
atherosclerosis, or tumors

Look for potential nephrotoxins
BMP ~ one to four times per year (see chart on CKD stages)

Annually (if normal - more frequently if abnormal)
Urine for albumin-to-creatinine ratio (UACR)
CBC and PTH

Anemia is mostly iron deficiency rather than erythropoietin deficiency - elevated hepcidin levels block Gl iron
absorption and mobilization of iron stores (may need IV iron)

Make sure bone marrow can respond to erythropoietin - check TSH, B,,, ferritin, iron, and TIBC




When to Refer to Nephrology

eGFR <30 mL/min = CKD 4

WBC casts or pyuria without evidence of infection (worrisome for interstitial nephritis)

Significant proteinuria
UPCR > 1g warrants further evaluation and possible biopsy; consider
Don’t miss myeloma (possible oncology referral)
Nephrotic syndromes (Minimal change, Membranous, Membranoproliferative, FSGS, Diabetic, HIV, Amyloidosis)
UPCR > 2g warrants a biopsy unless they are a diabetic with steady progression of proteinuria over time

Glomerular hematuria or RBC casts

Nephritic syndromes
ANCA-associated vasculitides (Crescentic, GPA, MPA, eGPA)
Anti-GBM disease
Immune complex (Post-infectious or infectious, SLE, IgA, Cryoglobulinemic, MPGN)

Uncontrolled BP/refractory hypertension




Preparations of IV Iron

Iron sucrose (Venofer) 200 mg weekly x 5 weeks to complete 1000 mg total
Ferric gluconate (Ferrelcit) 125 mg weekly x 8 weeks to complete 1000 mg total
Ferric carboxymaltose (Injectafer)
If > 50 kg then 750 mg x 2 at least 7 days apart (max dose 1500 mg per treatment course)
Alternative: 15 mg/kg x one dose with a max dose of 1000 mg
If <50 kg then 15 mg/kg x one dose with a second dose at least 7 days later
Fermoxytol (Feraheme) 510 mg x 2 doses, 3 to 8 days apart or 1020 mg as a single
dose (60-minute monitoring period recommended)
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I Objectives

1. Review the contribution of systemic racism and bias to health
inequities in marginalized communities.

2. Review the MN & HealthPartners example of health care
disparities in diabetes

3. Understand the principles of culturally responsive care and its
role in promoting health equity.

4. Share an example of how to incorporate culturally responsive
diabetes care in diverse communities.



ADA calls for health equity with Bill of Rights

* “The ADA Health Equity Bill of Rights envisions a future
without unjust health disparities.”
-ADA

© HealthPartners Partner for good”



HISTORICAL DISCRIMINATION AND RACISM
DURING SLAVERY AND POST-CIVIL WAR

Medical and Scientific Contributors

* tuql:rm_., Th" izfining cerlain races and
¥ Iy inferior
Eh:rsurn of m training black
ph s5in 18105
=  Expenmeniation on vulnerable groups withoul
their conseni

Healthcare provider

Social Conditions and Policies

F-w.r:tllanl".-q and ::n:datn_.r', I+_.r||:||"-;| I|_.3|:I|n|:,| io racial

Dizscimination in access to high guality jobs
adequate health insurance

Structural and institutional ra

Physical Contoxi

| Stress, Blood Pressure, Obesity, Cholesterol,
Blood Glucose

DISPARATE HEALTH OUTCOMES
Diabetes, Obesity, Heart Disease, Hypertension

Figure 1. Medical, scientific, and social policy contributors to health and health care disparities in African Americans in the United States.

waﬂealthPartnerS° Golden, J Clinical Endocrinology & Metabolism 2021
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I Prevalence

As the US sees arise in its diabetes rate, Black and
Hispanic populations have highest prevalence

Black
Hispanic

/\.’~ Asian

"~ US average
White

12% of group's
population

Source: CDC
© HealthPartners



Indigenous and Black Americans Have Highest Diabetes
J Death Rates

50 deaths
per T00K

25

U.S. American Black Hispanic White Asian or
Average Indianor Pacific
Alaska Islander

Native

_ Data source: Kaiser Family Foundation analysis of CDC data from 2020

© HealthPartners 78




Factors contributing to health care disparities?

2003-10M report on widespread racial/ethnic health care disparities highlighting role of
system level determinants (access and utilization) and micro-level interactions. What is
micro-level interactions?

e Research evaluating micro-level interactions between patients and physicians continue
to point to physician bias as the driving force behind treatment disparities.

Racially/ethnically Cholesterol lowering intervention study 2020

discordant health care

id Interventions NH White NH Black Hispanic

provider

NH White 23% Lifestyle Modification 1X 2X 2X
779 Recommendations

NH Black ° Lipid Lowering Rx - 43% lower 43% lower

Hispanic 79% odds odds

© HealthPartners Bacon, Ethn|C|ty & Heath, 2020 79



I Physicians’ perceptions of patients are influenced by patients’ race & SES

e SES has fairly linear relationship with physician’s rating of patient’s:
Intelligence

Desire for physical activities If black and poor, worse

Active lifestyle perceived by physicians and can
lead to less exchange of
information between patient &
Cardiac rehab participation physician, prescription for
aggressive treatments.

Medication adherence

Career demands, and

NN X X X X X

Need to care for family members.

e SES tracks well with personal attributes such as likeability and likely for
patients being someone physicians might be friends with.

Van Ryn & Burke, Social Science & Medicine 2000

© HealthPartners
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Glycemic Control & Patient-Clinician Language Concordance

* Among LEP patients, Latinos with DM, those who switched from
a non-language concordant to a language concordant patient-
clinician dyad (i.e., Spanish-speaking) had significant
improvement in glycemic control

* Language concordant care is a critical element of delivering
equitable care

o Can be facilitated by providing certified interpretation services in the
preferred language of care

Parker, JAMA Intern. Med. 2017

© HealthPartners



Do we need all diverse patients to be cared for by diverse
clinicians?

NO
*Not enough diverse clinicians around
*TRUST building is KEY to equitable and great outcomes
o BP control study comparing concordance W/W, AA/AA vs W/AA
dyads
o Little difference in medication adherence

*Increasing TRUST was associated with significantly better
adherence

(No White pts and AA clinician dyad in study)
Schoenthaler, Ethn Health October 2014

eeeeeeeeeeeeeee



MN & HealthPartners data .

We are making progress but still have disparity gaps I
| N
€%) HealthPartners Clinic




MN Community Measure results by race/ethnicity 2023

RACE ETHNICITY

STATEWIDE

Multi Nativ
RATE Asian Black Indigenous , ' e |"e White
Racial Hawaiian

MEASURE

Optimal Diabetes Care 44.6% 48.1% A 347% ¥V 255% ¥ 36.1% V 40.2% V 46.4% A 37.7% ¥V 45.2% A

Child and ) Park Pediatric &
~ - o Entira : Health Y ;
CentraCare Central Teen Essentia Mankato Nicollet Young

QUALITEEASHME Health  Pediatrics = Medical

Family Partners  _..

e ’ Health =i Clinic, Ltd.  Health Adult
- Clinics Clinics e R
Center Services Medicine

Follow-up PHQ-9/9M at 12

| Months

"' Adolescent Depression:

/| Remission at 12 Months

T Adolescent Mental Health

| _and/or Depression Screening
Adult Depression:
Follow-up PHQ-9/9M at 12 (o] < o L e & <

Included if eligible for at least 5 measures e

| Adult Depression:

’ Adolescent Depression:

TOP PERFORMERS

57

| _Remission at 12 Months
| Colorectal Cancer Screening
Optimal Asthma Control -

Above average | e
O  Below average or average .

| Optimal Diabetes Care L . . ® ° " . -

|
< Notreportable B .ot Vascula: care

© HealthPartners Partner for good” 84



2022 measurement year

Race

Ethnicity

Asian
N = 14,899

Black
N = 26,420

Indigenous,/ Native
N =4,663

Multi Racial
N=1822

Native Hawaiian/Pacific Islander
N=612

White
N = 258,007

Hispanic/ Latinx
N=14,179

Not Hispanic/Latinx
N = 296,169

Statewide Average = 44.6%

® 48.1%

34.7% ®

25.5% @

36.1% @

40.2% @

46.4% @

37.7% @

45.2% ®

OPTIMAL DIABETES CARE

Country of Origin Summary

MNCM 2023 report
reflecting 2022 data

0% 10% 20%

Represents 95% canfidence interval

2022 measurement year
Statewide Average = 44.6%

India ® 48.6%
N=1,929
Laos 39.1% @
N=2567
Mexico 36.5% @
N=5746
Somalia 38.0%@
N=3960
United States 44.7% 0
N=267,336

30% 40%  50%
Rate

60%

70%

80%

90% 100%

85



HP Optimal Diabetes Care YTD 9.24 Goal 53.4%

Optimal Diabetes Care by Care Group
Care Group

54.0%
- S26% 526%

53.0% 52.2% s 53% All patients

52.0%

3%

51.0% 50.0%

S05% 496% 297% 495% 494% increase!

49.0%
a9.0% 49.0% 49.2% 49.3% 49.5%

48.0%

40.0%
47.0% 46.2% 16.5% 47% Patights of Color]

46.0%

4529 464%

46 0% 15.4%

44 6% 44 5% 24.3% 45.9%

45.0% Ow 43 9% 43.9%
44.0%

43.0% 438% 43 6% 43.7%
42 0%

45.9%
2543 454% 455% 57

12

41.0% 40.4% ol

39 6% 41% MedlCaid

40.0%
40.2% 40.2%

39.0% 39.9% 39.8%

39.3% 393% 39.3% 9%
38.0%

37.0% 37.6% : 37.8%
37.2%
x| 1 1 1 1 1 1 1 1 4 11 1s 26 3 9 16 25 30 & 13 20 25 1 8 15
Sep  Oct  Nov Dec Jan  Feb Mar Apr  May Jun Jul Aug Sep
2023 2024

All Patients 62,967 | Patients of Color 18,625 | Payor (Medicaid) 8188

© HealthPartners 86



Diabetes Components

Care Group

1000%  993% 993% 99.3% 992% 992% 092% 99.2% 992% 992% 992% 992% 992% 992% G002% 002% 002% 092% 992% 992% 992% 092% 99.2%  992%

° o &/ Aspirin
98.0% 99.2% 99.2%
96.0%
94.0%
92.0%
90.0%  BIO% 890% B9.0% 8go% 88.9% 89.0% 88.9% 89.2% 89.0% 89.2% 69.2% 69.1% _

o O 87-9% 86.0% 8815 — 88196 BI 1% — 68156 — BB 1% — 8813 ————— 881 %— 8. 0%——— 831K — BB 1% —sR.0%—sE0%—ss0% A Statin
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82.0% ——— epgy B27% S30%
g18% B19% : '
a1oy B1S%

80.0% 80.9%

795%
78.0%

M~ HbA1c

76.0%
74.0%
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Hypertension Care Group Improvement!

CHRONIC DISEASE - HY PERTENSION

81.0%

80.0%

79.0% Increase: 6,011 patients at goallll

Aug 2023 - Aug 2024

78.0%

77.0%
760196 b e e - - - - 2 - s Goal 76%
75.0% ;
74.0%
73.0%

72.0%

increase!

71.0%

70.0% Aug 2023-
§3.0% Aug 2024
68.0%

67.0%

Aug Sep Oct Nov Dec lan Feb Mar Apr May Jun Jul Aug
2023 2024
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Hypertension

Goal 76%

Blood Pressure Control Measure by Care Group
Care Group

77.0%

76.0%

75.0%

74.0%

73.0%

T20%

71.0%

70.0%
69.3%

65.9%
69.0%

65.6%
68.0%

67.0%

66.0%

Qct
2023

Feb

Sep Jul

2024

71% Patients ofjColor
e

3.3%
increase!

T14%

9%
69% Medicai

Aug

All Patients 160,376 | Patients of Color 27,950 | Payor (Medicaid) 11,976

© HealthPartners
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Track My Health BP Outreach 2024

Automated, quarterly MyChart outreach to collect patient reported blood pressure readings.

s IMH BP Messages
Patient Population:

» Total Sent: 22,071 « Ages 18-85 AND
 Reminders sent: 16,646 - Diagnosis of diabetes, vascular,

* Questionnaires submitted: 3624 and/or hypertension AND
* No blood pressure in the last 12

months or most recent BP is 140/90
== BP Submissions 3273 and greater AND |
* No upcoming qualifying appt in the

next 60 days
- [76% Normal/Eow: BP <140/90 (2484)

* 20% Moderate: BP 140/90-159/99 (651)

- 8% Moderately High: 160/100 - 179-109 (110)
- INEEREERENEN: >-130/110 (28)

Data from 9/17/24
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2025 Planning and Priorities — Expert Panel

Discussion and Recommendations:

Work in Progress

New Requests —
Hot Topics

Parking Lot —
Not started

‘@ HealthPartners:

e Mobile Check in BPs automatic file into Epic -

* BP Follow Up Guidelines updates (BP Check only and Pt Reported BP)
Track my Health BP outreach 2024 - increase outreach (quarterly 2025)

e E-visits

» Referral back to Primary Care from Specialty - elevated BP (HTN FU REF 768)
e BP Decision Support Tool - SmartSet

e PREVENT Risk equation - Priority Wizard

e Updates to Epic Chronic Condition RWB for Care Teams

* MOC - Diabetes (24 clinicians) Hypertension (52 clinicians)

e CGM downloading & Epic documentation — Tom and Erin

e Patient Education — Tracy

 Data/reporting transition to Power Bl - 2025
e Reminder to bill CGM interpretation

e Checking accuracy of patient's home BP monitors

e Documenting home BP monitor use in Epic

e Capturing individual BP goals in Epic

e Diabetes HMA — ability to remove if error in dx

e Hgb Alc HMA - automate based on last Hgb Alc result




Key QI drivers of improvement




What does this tell us?

* Quality improvement is not enough!
v Incorporate Health Equity Lens in quality improvement efforts
o Incorporate the National Standards for CLAS in Health and Health Care.
v" Multidimensional approach
v’ Bias training-Focus on patient-clinician TRUST building and communication
v Culturally responsive/informed care

o Human-Centered design principles

v" Health literacy

v' Care must be expanded beyond the walls of clinics and hospitals

Golden, J. Clinical Endocrinology & Metabolism 2021

© HealthPartners
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Hypertension MOC-CME:
Reducing Health Disparities &

Improving Hypertension Management .

Brookdale, Brooklyn Center, Woodbury part of the AMGA
Health Equity QuiC efforts in 2023-2024.

®
A

€ HealthPartners Clinic




Organizational Approach to Hypertension Management Focus on

Disparity

Hypertension MOC-CME:
Reducing Health Disparities &

Improving Hypertension
Management

Clinician role and use of
organizational tools to support
improving hypertension
management and health
outcomes based on payor and
race populations that can be
applied broadly to all patient
populations.

© HealthPartners
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Clinic Emphasis on Patients with Hypertension:

Focus on how clinics engage with their hypertensive patients and
support patient education.

Utilize all available resources, especially within the clinic itself, to
achieve local, organizational, and state goals related to hypertension
management.

Compensation for clinicians tied to meeting specific care goals at the
clinic level, not through individual patient panels.

Importance of Patient/Clinic Interactions and SDOH:

Understand social drivers of health (SDOH) to enhance shared
decision making for primary care teams in improving hypertension
control.

SDOH-related interventions include:

Addressing transportation issues by incorporating more phone/video
visits. 95



Template for incorporating culturally .
responsive care to improve diabetes

Somali Study Case I

€ HealthPartners Clinic




Why does culturally responsive care matter?

Health disparity exist in most metrics ( DM/VASC/HTN)

Traditionally marginalized communities have low trust in health care
system

Patients fear that they will need to give up their cultural staple foods (Rice)

Previous poor experiences with DM/nutrition education themselves or
through friends and families (word of mouth)

Hear from patients that previous practice in DM education and nutrition
education do not always translate to their eating cultures

Not all clinicians feel comfortable enough to advise patients on their
cultural foods.

© HealthPartners 97




What is culturally informed/responsive care?

Culturally appropriate/informed care is care that is
sensitive to people’s cultural identity or heritage.

Being alert and responsive to beliefs or
conventions that might be determined by
cultural heritage (based on ethnicity, nationality,
religion, sexuality or gender identity).

What is culturally
informed/responsive care?

eeeeeeeeeeeeee



I Approach to Culturally responsive care

Engage & co-desigh with communities
* Emphasize collaboration and partnership

 Avoid placing greater value on the opinions/voice/expertise of the
medical providers:

o Regard community knowledge and ability of community
members/patients

o Share authority, listen and be flexible and understanding of diverse
traditions, religions, beliefs, ideas and expertise.

* Share educational communication in relevant languages and beyond
written text (e.g., verbal presentations/recordings & infographics)



Approach to culturally informed care: when working cross-
culturally, mistakes will happen, so...

17

g . 2N t . .
Inderstandings lsyslrtngriﬁ:we 59|f ;\:; _,/ Belng erXIbIe

allg - = =
el Do ' empaneic e SRS
en avar®  acknowledging Y )

WS packground

ligious  starinn humility ming

influenced personal

won CURUIES w0 i TARE Take responsibility for
tience 1Pl al bellefconstai?di expres SPONSIB"JY

each others CUItUIa ~ . .
" Be open to learning/adapting
accepting think VIEW able ~ one

Jrldei's‘[‘an N( mistakes
tmicesot;?;pogsssstantiy reflecting mfc;rg;ggr Cont ;'(;;f‘ L*

mpa s w4 as culture & languages evolve
wareness idenm:tlazpac places Other's -

atly POINT $731N"  experience | TONS |‘-t
Merely peard 18 less ™ amplify moves (CHA
compared racial  experiences

© HealthPartners 100



Our Approach To Creating Culturally Responsive Care

01

Literature search for

guidance — how to
create culturally
informed patient
education, in concert
with health literacy.

© HealthPartners

)

Human-Centered
Design Principles; Co-
design with
Community— Engaged
with the local Somali,
Hmong, and Ethiopian
communities (focus
groups & ongoing
consultation

03

Surveyed primary care
clinicians on their
perspectives of clinical
challenges working
with diverse
populations and
connecting them with
diabetes/nutrition
education

101



I Principles for Designing Patient Education

P.E.A.R.L

P = Plain language & understandability
E = Explicit data, statistics & graph

A = Affirmative framing

R = Representative content

L = Local Connection

Haynes, et al, 2022, Oct



Human-Centered Design Basics

Guiding

Principles

Empathy

Creativity

Iteration

collaboration .

© HealthPartners

User

Involvement

Kitch, Bryan May 2023

Benefits of the human-
centered design approach

Improved user satisfaction
Increased adoption rates
Reduced development costs
Improved innovation

103



IHI Equity Learning Lab Project (‘23): Preventative & Chronic
Disease Management

© HealthPartners

i “Open Faces: Moving Forward Together” IHI
project with the Somali community

Lessons:

* Open to working
together to build
trust with open
hearts.

* Trusted messengers

to endorse
information

* Prefer patient

education in
recorded and video
formats

104



Patient Education-Community focused groups

2-2 Hour focus groups Focused on
1. Hmong 1. What the understanding of
2. Somali diabetes is within each
3. Ethiopian community

2. What they are looking for in
education about diabetes

3. How they would like to receive

*Note: Community members were provided ) ] ..
patient education (modalities)

with a meal and nominal gift cards provided
by a grant

© HealthPartners
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Focus Groups: Ethiopian (Amharic), Hmong, Somali

. ~ Il hi i

2

&) HealthPartners Clinic



Focus Groups: Ethiopian (Amharic), Hmong, Somali

€%» HealthPartners Clinic



Lessons from patient focus groups

Lack of Trust without the
endorsement of trusted
messengers

Health literacy is variable among
different populations:

v" More pictorial representation and

less written words

v Verbal (recorded)

instructions/education

Language access is needed for
some

© HealthPartners

Understanding diabetes is difficult

Patients have difficulty adapting
western-based diet to other food
cultures; education material need to
reflect various food cultures.

Label reading on food packages is
difficult

Carbohydrate-based education does
not translate well.

Communities fear that clinicians &
DM educators will force medications
first

108



Primary Care Clinician Survey .

Thank you to primary care clinicians primary care service
line across our enterprise who took this survey to give us

feedback

€ HealthPartners Clinic



2. What are common obstacles/barriers that prevent you from referring your patients of color to diabetes and
nutrition education now?

More Detsils

60
. _anguage barriers 24
50
@ =eatth literacy of the patient/fa.. 28
_ ) - [—
@ Patient lacks transportation 23 -
@ You assume patient won't go 7 30
@ You're not familiar with what thi.. 10 -
. Patient refuses/declines referral . 44
10
e m B
0

NS B e

Language barriers

Health literacy of the patient/family

Patient lacks transportation

You assume patient won't go

You're not familiar with what this service offers

Patient refuses/declines referral - if you chose this please check the "Other" option below and type in reasons the patients decline.
Other

110



3. What would you like to learn about diabetes and nutrition education and working with diabetes and
nutrition educators?

More Details

70
. How disticians and educators ca... 49 60 .
e How dieticians and educators pr._. 50 50
. How patients can receive diabet.. 62 40
. How diabetes educators can tea... 38 30
. How diabetes educators can hel.. 33 20
Cther 11
. ) -
0

s e

How dieticians and educators can co-manage patients with clinicians, including follow-up visits until goals are met
How dieticians and educators practice cultural curiosity in helping patients create a healthy eating plan

How patients can receive diabetes and nutrition education tailored to their food culture

How diabetes educators can teach patients how to use continuous glucose monitoring to better manage their diabetes
How diabetes educators can help patients understand their treatment options

111



Phase I: 4 Projects for Somali patients; 1 for clinicians

Lkl
Ll
Video of what .
Recorded Video of .
Handout education on for managing .
diabetes SEIE: diabetes Tip Sheet

session
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Current nutrition educat

Eating For Better Health

Eating for better health is choosing to take care of
yourself

Eating for better health can help you:

« Feel better and have more energy.

- Reach or maintain a healthy weight

» Improve glucose (sugar) levels

« Reduce your risk for heart disease.

This booklet will help you plan your meals using a
S-inch plate to glide your food portions and choices

How to fill your plate for most meals

1 serving
of dairy

1 serving
of fruit

Fill ¥4 of your
plate with whole
grains and starchy
Fill V2 of your vegetables
9-inch plate
with colorful

vegetables Fill ¥ of your

plate with
protein (lean ol
plant-based)

ion

Whole grains and

lor

swith
ercent

place

rving is
=d fruit,

dried

Vegetables
- Eatawide variety of colorful
vegetables

« Choose fresh or frozen. If
choosing canned vegetables
drain and rinse.

- Add extra vegetables to soups, stews and

sandwiches.

Eat 3 or more servings a day. A serving is

1cup raw or ¥z cup cooked vegetables or

Y2 cup vegetable juice.

i cup

bread,
tortillas,
r whole-grain

es. such as

, corn or peas

A serving is s cup
ad, 1 pita or rofi
© or ¥z cup corn

6-inch
tortilla

¥z cup

Protein
(lean or plant-based)
Choose fish and poultry

{without skin) most often,

Eal fish and shelllish al leasl 2 limes a week.
Eal red meal no more than 1 ko 2 limes &
week

Enjoy plant-based proteins, stich as tofu,
edamarme, beans and lentils. You also can
use beans and lentlls as a starchy vegetable
+ Having up to 7 whole eqgs a week—or
4if you have heart disease or diabetes—
is an option (no limit on egg whites). Talk to
your registered dietitian nutritionist about
what's right for you
Aim for 5 to 6 ounces a day. A serving of lean
protein is 3 ounces coaked. about the size of
your palm or Vs of your plate.

3 ounces =

se dairy

ed soy,

@ sure they
in D by

Bel.

btein and

nd yogurt for

ng is 1 cup
up 4to
ce) cheese.

/2 cup

© HealthPartners

Fats and oils
Use unsaturated oils, such as oliva oil or
canola oil

Choose tub margarine made with
unsaturated liquid oil and no trans fat.

Pick oil-based salad dressings over creamy
ones,

Include plant-based fat options, such
as unsalted nuts, nut butters, seeds and
avocados in place of animal fats.

Use up to 6 servings a day. A ssrving is

1 tablespoon salad dressing, L teaspaon oil or
2 tablespoons nuts.

o oo

1 teaspoon 2 tablespoons

113



Project #1: MyPlate -> MyMeal

Miraha Fruits e .,,eg?-‘f"mes Grains an, d s Waxyaabha caanaha laga sameeyay Dairy .
. . - Z . @ . O
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Yegurt Busttenmih Redtocad bt
| ) milk
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Beer Liin macaan
Frar Orange
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Cinnaman Cumin
Canbs Lilm dharman Casrots " e - Hilibs riyaad,
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Manga Lamea lime il idood hilibs geel
i | . Nawanj divuu-dhuub Toon
Baruurta iyo saliidaha Fats and oits i .f_‘ s Corange: Gartic
" Halisun
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¥ (@) Rt
-
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Qerfe
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Red onion
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e Bk oo
Ha
Fe
Booratiin maen [ 7N
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“’ Clinician Resource

Tips for referring your patients to a diabetes educator or nutritionist

Diabetes and Nutrition Education for Femoletan eSS | terttrom i Hehg commuitiore Rospatit oo f $1Ese Vit
Patients from leferent Food Cu ltu res because they think we'll tell them they can't have rice, which is a staple

food in their culture.”
November 2024

How can you help patients from different food How can | encourage my patients Reassure them Tell them that the education is tailored to their culture. They'll still be
cultures better understand and manage their to go to an education visit? able to eat rice, injera or other cultural foods important to them.
diabetes? Refer them to a diabetes educator or

a di_etitiarfw! Follow the tips below to set up your Ktiaw yaur patientsihistory. Ask (_p_ractice cultural Try: "Whgt concerns do you have about going_ to this al_ppointment?" )
patients for success. humility) Help patients feel more in control of these visits and give an opportunity
Wh f " disb Many patients from different food cultures for patients and their family to speak openly.
y reter Pat'en_ts t_)o iabetes or (or their families and friends) are discouraged
nutrition education? after receiving advice based on a Western Share information Resources for your patients are available on myPartner. See below.
diet or having other negative health care
Af = 5 . experiences. < : 3 .
ter 2 visits, patients: Follow up After the visit, ask about their experience and listen for any concerns or
questions. Read the educator’s or dietitian’s notes so you know what
+ Have an average A1C reduction of 1.6%. was discussed.

A 4 Acknowledging these experiences allows
for a better understanding between you and
your patients.

These visits also provide:

B . Share culturally informed resources. Resources fOl’ your patie_nts ’ s
* Better patient access. Find the latest patient resources, including videos, Sidit aan u Cunilahaa Cunto Caafimaadkayga
. . . . 1 Wanaagsan sesn cains i vy e

* More time to educate patients in a longer visit. Culturally specific education resources are patient education handouts and more on myPartner.

] ] ] Z‘Zi:%tii"re;az‘)?d fegyeullandyatiypatients Go to Departments > Clinician & Patient Education
Which patients can benefit from ) Services > Clinical guidance > Diabetes, vascular and

Explain how th: it will make a diff A
All patients can benefit from education visits, AP AN oW e Misib W maxe aciiierence hypertension care.

including patients with limited English proficiency. Use these talking points when referring your
Interpreters are available for visits, both in-person patients (adapt to your speaking style):
and virtual. See box below for referral codes.

o
o iyo Dariis xay,
oY Gasy,

« To a diabetes educator: “/ would like you to
visit with a diabetes educator. The educator
can help you learn how to manage your

How to refer your patients diabetes, including how to monitor your

blood sugar, solve problems and create an = .°'
eating plan that includes food from your

[Somali/Hmong/etc.] culture.”

¢ Diabetes educators focus on general
diabetes management, including
healthy coping and eating, starting and

adjusting diabetes medication, diabetes « To adietitian: "Many of my patients from
tech support and problem solving. the [Somali/Hmong/etc.] community enjoy
Use REF583 for referrals to a diabetes their visits with the dietitian because they
educator. have more time to explain and teach you

« Dietitians focus on nutrition and food about healthy eating and diabetes. They'll
choices to manage diabetes. Use respect your food culture and you can
REF024 for referrals to a dietitian. Refer discuss what works well for your family.”

patients with prediabetes to a dietitian
(not to a diabetes educator).

continued



What's new in DM/nutrition education that is culturally
informed? (video=7:05 min)

——

4 ]
Y : ‘. r ¥, 3 L P
> o8 /i e
- L . U8 A = R
%- 1 § 3 2 ..'f A
p L 5
g ” &

Waxa laga filayo ballanta barashada Sonkorowga
What to Expect at a Diabetes Education Visit

https://youtu.be/EmY0Om2KWO0a4

© HealthPartners
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Next Steps

1.Collect data

Launch Iterate template

1.Clinician ; .
cf cla Somali & on the impact: for other food Phase 3-
education Spanish * # of completed cultures-Human- A ELETToR
sessions . visits from Centered Design
and tip patient LEP/BIPOC pts with community other food
Sheet Educatlon ° 0pt|ma| Diabetes members and CUItu res
resources Care outcomes patients

© HealthPartners
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Key take aways

We do a great job over all in quality improvement

e Health care disparity/inequity persists

We need to meet patients and communities where they are at

Using human-centered design principles, co-designing with our patients and
communities and iterate over time improves adherence

e Practice culturally responsive care

Build trust wherever and whenever you can because it pays dividends

© HealthPartners Partner for good” 118



Appendix .

Examples of health disparity in endocrinology

References .
| N
€ HealthPartners Clinic




What about endocrinology specific case examples of health
care disparity?

2.26% disparity in Adjusted Mean A1C in Black v. White Young Adults-SDOH
composed the largest component of glycemic disparity in DM |

* |dentifiable disparities include technology use, diabetes stress, self-management

* Implicit bias in prescribing technology for Black vs Hispanic vs White patients must be
considered

* Studies in statin, psychotropic meds, opioids for pain control suggest that prescribing practices create
racial ethnic disparities.
* Black YA has societal/cultural legacy of mistrust of healthcare system, systemic racism
leading to diabetes tress and lower self management due to lower social & disease
related support in low SES communities

Agarwal JCEM, Aug 2020

© HealthPartners 120
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FIRST-LINE Therapy is Metformin and Comprehensive Lifestyle (including weight management and physical activity)

h
INDICATORS OF HIGH-RISK OR ESTABLISHED ASCVD, CKD, OR HFt

+

'CONSIDER INDEPENDENTLY OF BASELINE
A1C OR INDIVIDUALIZED A1C TARGET

v
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Prevalence and Co-Prevalence of Comorbidities
in T2DM (Q-EMR)

N=1.39 million

CVvD
Total CKD: 24.1% No CKD

Total CVD: 21.6%

CKD
No CVD

Patients with CVD represent only 21.6% of all patients with DM

CKD was defined based on the presence of an ICD-9-CM diagnosis code or, if a code was not present, an estimated glomerular filtration rate
(eGFR) <60mL/min/1.73m? using the most recent measurement prior to the index date. If not already estimated in the database, eGFR was
calculated using the Modification of Diet in Renal Disease (MDRD) study equation.

Iglay K, et al. Curr Med Res Opin 2016;32:1243-52.




Diabetes: Not Always a
CVD risk Equivalent

- 810
years’
cduraticn

Diagnosis = -—

Sattar N; Diabetologia 2013




Can We Be More Accurate in Individual Risk Prediction?

Can This lead to Better Individualization of Goals?

Would Better Targeting of Goals lead to better Outcomes?




Characteristics of DM Subtypes

Type 1 diabetes
/ LADA

Type 2 Diabetes

WEl SAID = Severe Autoimmune Diabetes

&

]

GAD antibodies, low insulin secretion, poor melabolic control

SIDD = Severe Insulin Deficient Diabetes
Low insulin secretion, poor metabolic control, increased risk of retinopathy

SIRD = Severe Insulin Resistant Diabetes
Insulin resistance, obesity, late onset, marked increased risk of nephropathy

MOD = Moderate Obesity-Related Diabetes
Obesity, early onset, good metabolic control

MARD = Moderate Age-Related Diabetes
Late onset, good metabolic control, low risk of complications



 WHATIS A RISK ENGINE?

Population Data Risk Engine

= To simulate the progression of diabetes, an algorithm with a set

calculation equations, derived from a large trial population (e.g.,
UKPDS).

= It evolves by new knowledge and new data cohorts (e.g.,
ACCORD/BRAVO)

= |t improves by analytics tools (e.g., machine learning)

GHMP, Tulane University



FRAMINGHAM RISK SCORE

The components of the score are:

 Age

+ Gender

* Total cholesterol in mmol/L

+ Cigarette smoking

* High density lipoprotein (HDL) cholesterol in mmol/L
» Systolic blood pressure in mmHg

* Maedication for hypertension.

CHD risk at 10 years calculated but “risk” is arbitrary

Framingham risk equations are unable to provide:

1. Accurate estimations of absolute risk in individuals from
different populations.

2. Risk estimates do not have the flexibility to incorporate regional,
socioeconomic, and temporal differences in disease rates.

3. Unable to predict outcomes in patients with diabetes — it
overestimated the risks in the EPIC-Norfolk study,.

GHMP, Tulane University



UKPDS oUTCOMES MODEL 2 ,
o

* Model equations were based on a median 17.6 years of follow-up and up
to 89,760 patient-years of data- double the number of events

» Greater precision and a larger number of significant covariates.
* Internally valid over 25 years

* Predicts event rates for complications, which are lower than those from
the existing model.

+ Based on a small English Population with recent onset Diabetes

» Is it applicable to a US based multi- ethnic population?

GHMP, Tulane University



UKPDS RiIsk ENGINE IS OUTDATED

GHMP, Tulane University




The Building, Relating,
Assessing, Validating Outcomes
(BRAVO) of Diabetes Model

— Hur Sha

BT




OUTLINE FOR BRAVO MODEL

[ Overview
(] Based on ACCORD trial.
(1 Patient-Level Microsimulation Model.
U Features
U Predict both primary and secondary CVD events.
(] Microvascular Events
U Key biomarkers (e.g., HbAl¢, LDL-c) progress over time.
(] QALY function decrements associated with complications.
U Globalization module: predict patients from other regions.

U1 Potential applications

BRAVO1Health Group



WHAT IS THE BRAVO DIABETES MODEL?

Time counter t=t+1

W Person-level, real-time, microsimulation model.

[ Patient’s Characteristics l

| >

Set baseline demographics, risk factors, and treatment for the patient

J

v

Using risk equation engine to update all the related events and mortality

Macrovascular Microvasuclar Adverse Events Mortality
* Hypoglycemia: « All-cause

- M * Nephropathy Systematic or Mortality I
* CHF « Neuropathy Severe « CVDDeath
* Stroke * Blindness * Other therapy
+ Angina related events
* Revascula

rization

Check if

Dead?
No

Ly

Updating Comorbidities, Risk factors, Treatment, Cost and Utilities

F—

Time

horizon

?

Yes

Yes

v

[ Summarize life-time statistics: Cost, QALY, life expectancy, events risks. ]

O Simulate risk for diabetes complications and mortality for patients with diabetes.

O Life expectancy, risks of different events, life-time costs and cumulative QALY can
be predicted to assist decision making.

BRAVO1Health Group
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PREDICTION MODELS COMPARISON

Differences between BRAVO model, Framingham equation and ASCVD equation

| Framingham ASCVD  BRAVO
Infer clinical decision (e.g. risk stratification, and patient heterogeneity)
o predict risk of general cardiovascular event as one outcome Yes Yes Yes
o predict risks of different cardiovascular event types (i.e., Ml, CHF) Yes
o predict risks of microvascular complications (i.e., ESRD, Blindness) Yes
o Short-term outcomes prediction (<=10 years) Yes Yes Yes
e Long-termorlifetime outcomes prediction Yes Yes
o Cost estimation over a specified time period Yes
e QALY estimation over a specified time period Yes
¢ Take into account impact of treatment Yes
Support discrete-time event simulation and cost-effectiveness analysis
e Person-level microsimulation Yes
o Allow 1st (stochastic) order uncertainty Yes
e Allow 2nd order uncertainty Yes
o Allow time-varying risk factors Yes
o Allow inter-related diabetes complications Yes
Global Calibration Module, allow cross-country prediction Yes

GHMP, Tulane University




ALL CAUSE MORTALITY

Prediction equation for All-cause Mortality

Variables Coefficient S.E. HR .n..,n?S% d ——
Lowe pper
HbAlc -0.674 0.516 0.510 0.185 1.401
HbAlcA2 0.047 0.033 1.048 0.982 1.118
30%~-
BMI 0.018 0.009 1.018 1.000 1.036 =
Smoking 0.688 0.154 1.990 1.471 2.691 §
Female -0.551 0.116 0.576 0.459 0.724 =
Education -0.317 0.126 0.728 0.569 0.932 2
M1 History 0.196 0.118 1.217 0.965 1.533 §
Stroke History 0.324 0.165 1.383 1.001 1.911 i' 20%-
CHF History 0.777 0.139 2.175 1.656 2.856 -
Angina History 0.417 0.128 1.517 1.181 1.950 o
Stroke_Event 1.229 0.369 3.418 1.658 7.044 T
CHF Event 1.745 0.185 5.726 3.984 8.228 fa_’
Log(Scale) 2.444 0.099 =
£ 10%-
Log(Shape) -6.391 2.113 3

Functional Form: Gompertz

*  Previous study found U shape between HbA1c and mortality

7.17% is the optimal point for HbA1c (U shape) 50 60 - E70 80

BRAVO1Health Group




COMPARISON OF ACCURACY OF RISK ENGINES

C-Statistics

BRAVO UKPDS?! RECODe? ASCVD3 QRISK4
All-Cause Death (0.707',7(?.81) 0.72 (0.6%,7372)
CVD Death (0.7?3'.8(()).83) 070 (0.7(;.,73-77)
Nonfatal Ml (0.7(;"73_80) 0.58 (0.63"63‘ 70) 1o.yoe.-=16r5 OV | 10 ear VD
Nonfatal CHF (0.7%"88 ) 0.71 (0.7‘;-’7377) (0.60, 0.69) 078
Nonfatal Stroke (0.7%,7(?.82) 0.66 (0.6%,7(?. 74)

1. Keng MJ, Leal J, Mafham M, et al. Performance of the UK Prospective Diabetes Study Outcomes Model 2 in a Contemporary UK Type 2 Diabetes Trial Cohort.

Value Health. 2022 Mar;25(3):435-442. doi: 10.1016/j.jval.2021.09.005.

2. BasusS, Sussman JB, Berkowitz SA, et al. Development and validation of Risk Equations for Complications Of type 2 Diabetes (RECODe) using individual participant
data from randomised trials. Lancet Diabetes Endocrinol. 2017 Oct;5(10):788-798. doi: 10.1016/52213-8587(17)30221-8.

3. Kuragaichi T, Kataoka Y, Miyakoshi C, et al. External validation of pooled cohort equations using systolic blood pressure intervention trial data. BMC Res Notes.
2019 May 14;12(1):271. doi: 10.1186/s13104-019-4293-1.

4. Collins GS, Altman DG. An independent external validation and evaluation of QRISK cardiovascular risk prediction: a prospective open cohort study. BMJ. 2009 Jul
7,339:b2584. doi: 10.1136/bmj.b2584.

GHMP, Tulane University



THE BRAVO MODEL HAS SO MUCH MORE

i

COMPARED TO OTHER MODELS, THE BRAVO MODEL
INCLUDES FOUR KEY ASPECTS:

BW and BMI " Globalization Utility and QALY

S

i o
\ i
bt g ; (;
LN
[ % :)(\

15‘

= Better capturing impact of body weight on cardiovascular risks, cost and QALY.

= Better capturing impact of hypoglycemia.

= Has a globalization module to calibrate regional variation of cardiovascular risks.
= Has both utility and QALY equations developed from the same study cohort. .

GHMP, Tulane University




THE BRAVO DIABETES MODEL HAS HIGH PREDICTION ACCURACY

35
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°® o Slope 1.002
R2 0.91
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® M| e Stroke © CHF @ Angina e Revascularization e Mortality

U The Globalized BRAVO Model has been externally validated using 18 large clinical trials.
O Results show high prediction accuracy (R2=0.91).

BRAVO1Health Group




REGIONAL VARIATION

ESTIMATED PREVALENCE OF DIABETES IN 2007

AT i‘\
"-‘:':'.‘;‘

Diabetes in ¢f

population %
B 14-20%
W 10-14%
We-10%
B 6-8%
Ba-6%
Less than 4%

* The BRAVO model has been calibrated against 18 multinational large RCT studies conducted
after 2000.

* Regional variation in CVD outcomes were included as an important risk factor in the
simulation.

GHMP, Tulane University




BETTER PREDICTION ACCURACY FOR NEWER AGENTS

= The International Diabetes Simulation Model Bi-annually Competition: The
Mount Hood Challenge

70% 160%

60% 57.50% 140% 134%
- 123%
& =
a3 £ 120%
S 50% 48.10% g
= g
o 5 100%
B 0% )
T T
g 3 so%
L =
& 30% &
g o 60%
2 5
5 20% 16.50% F -
c 12% <
© =4
2 é 20%

BA0% 4.80%
0% 0% 1 —
EMPA PBO EMPA PBO
Canagliflozin i
EMPA-REG Trial glitloz, CANVAS Trial
u Al Model  BBRAVO mAll Model ®BRAVO

* In EMPA-REG trial, the average prediction errors across 12 models were 57.50% (Treatment) and 48.1% (Placebo), while
the prediction error of BRAVO model was 12.0% and 16.5%, respectively.

* In CANVAS trial, the average prediction errors across 12 models were 123% (Treatment) and 134% (Placebo), while the
prediction error of BRAVO model was 8.1% and 4.8%, respectively. e e ey W

b

ELSEVIER

Evaluating the Ability of Economic Models of
Diabetes to Simulate New Cardiovascular
Outcomes Trials: A Report on the Ninth Mount
Hood Diabetes Challenge

GHMP, Tulane University




WHAT DOES BRAVO DIABETES MODEL DO?

RISK STRATIFICATION

~FOR HEALTHCARE SYSTEM

High Risk Medium Risk

it

¢

COST-EFFECTIVENESS ANALYSIS

Incremental cost

90K

~FOR PHARMACOECONOMICS & POLICY MAKING

70K 1
50K
30K 4
10K 1
-10K 1

&

=}

=
L

50K 1"

~70K 1

T T T I T T T T
-080 -060 -040 -020 000 020 040 060 080

Incremental effectiveness

DIABETES MANAGEMENT

~FOR CLINICAL PRACTICE

Treatment P
Alternatives:
No.1®

No.2®

No.3©

PROGRAM EVALUATION

i
CUBDOIMBT sasens

~HEALTH CARE PROVIDERS

BRAVO4Health Group
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From: Potential Gains in Life Expectancy Associated With Achieving Treatment Goals in US Adults With Type 2
Diabetes

JAMA Netw Open. 2022;5(4):€227705. doi:10.1001/jamanetworkopen.2022.7705
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Figure Legend:
Cumulative Mortality Over 30 Years in Individuals With Type 2 Diabetes at Age 51 to 55 Years

Date of download: 4/27/2022



STUDY NoO.1 LIFE EXPECTANCY ASSOCIATED WITH BIOMARKER CONTROL

eFigure 3 Life-Expectancies Associated With Different Levels of BMI, Alc, SBP, and LDL.
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* JAMA Network Open 2022

BRAVO1Health Group




@ JAMA Network-

From: Potential Gains in Life Expectancy Associated With Achieving Treatment Goals in US Adults With Type 2
Diabetes

JAMA Netw Open. 2022;5(4):€227705. doi:10.1001/jamanetworkopen.2022.7705

Bl 4th quartile to 1st quartile [ 4th quartile to 2nd quartile [ ] 4th quartile to 3rd quartile

4.0+

3.5

3.0+

2.5

2.0+

1.5+

Additional life-years

1.0+

0.5

0_
HbA; BMI SBP LDL-C

Biomarker
Figure Legend:
Gains in Life-Years Associated With Different Levels of Biomarkers in Individuals With Type 2 DiabetesThe mean values of

biomarkers for the first, second, third, and fourth quartile were as follows: glycated hemoglobin (HbA,.), 5.9%, 6.8%, and 7.7% vs
9.9% (to convert to proportion of total hemoglobin, multiply by 0.01); systolic blood pressure (SBP), 114.1 mm Hg, 128.1 mm Hag,

mg/dL (to convert to mmol/L, multiply by 0.0259), and body mass index (BMI, calculated as weight in kilograms divided by height in
hetefs squaredy 24/3728%. and 33.0 vs 41.4.



@ JAMA Network-

From: Potential Gains in Life Expectancy Associated With Achieving Treatment Goals in US Adults With Type 2

Diabetes

JAMA Netw Open. 2022;5(4):€227705. doi:10.1001/jamanetworkopen.2022.7705
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STUDY NoO.1 LIFE EXPECTANCY ASSOCIATED WITH BIOMARKER CONTROL
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BRAVO: PREDICTION OF RESULTS OF SGLT21 CVOTs

Predicted incidence (per 1000 person-yr)
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STUDY No.4 PoLicYy EVALUATION OF THE MEDICARE SENIOR SAVING MODEL

i ]

Table 3 Population-level health and economic outcomes associated with the Medicare Senior Savings Model (SSM)

Time Horizon -> 5-years 20-years
) - Relative Risk Relative Risk
Diabetes-related Complications No $SM SSM Cases Averted 1| NoSsMm SSM Cases Averted .
Reduction Reduction
Stroke 69,397 67,383 2,014 -2.9% 184,152 180,539 3,513 -1.9%
Myocardial Infarction 72,532 71,597 935 -1.3% 199,297 196,759 2,538 -1.3%
Congetive Heart Failure 58,259 57,944 315 -0.5% 186,211 185,032 1,179 -0.6%
End-stage Renal Disease 49,921 49,577 344 -0.7% 148,339 146,738 1,601 -1.1%
Blind 158,128 156,011 2,117 -1.3% 407,151 403,734 3,417 -0.8%
ngrall Severe Pressure Sensation Loss 286,583 282,166 4417 -1.5% 667,586 657,790 9,796 -1.5%
P°p”:t'°" under | ) Cause Mortality 39529 348397 1132 -03% | 1249083 1247754 1329 0.1%
(szr::: ;:,’\:lﬂ, Health Outcomes (population-level) Increment2(95% CI)3 % change’1 Increment’ (95% CI)3 % change’1
and #3) Life years (millions) 7.01 7.01 3,220 (1,226, 5,215) +0.04% 18.14 1817 32,204(32,046,32,361)  +0.17%
Quality-adjusted life years gained (millions) 412 412 3,381(2,004, 4,758) +0.08% 8.58 8.60 20,932(20,869,20,995)  +0.25%
Economic Outcomes (population-level)
00P payment on Insulin (Billions) 5.82 2.26 -3.56(-3.70,-3.42) -61.1% 15.06 5.79 -9.27(-9.69,-8.85) -61.6%
Total Insulin Cost (Billions) 38.95 42.40 3.45(3.23,3.67) +8.9% 99.65 108.87 9.22(7.58,10.85) +9.3%
Total Medical Cost (Billions) 155.38 158.22 2.84(1.94,3.75) +1.8% 422.20 427.76 5.56 (4.86,6.25) +1.3%
Total Insulin Cost (Billions, 70% Rebate for Insulin) 11.69 12.72 1.04(0.97,1.10) +8.9% 29.90 32.66 2.77(2.28,3.26) +9.3%
Total Medical Cost (Billions, 70% Rebate for Insulin) 128.12 128.54 0.42(-0.35,1.19) +0.3% 352.45 351.55 -0.9(-1.57,-0.24) -0.3%

All costs were standardized in 2018 USD

"Relative Risk Reduction:(1- incidence (with SSM))/Incidence (without SSM)
2 Increment;: outcome (with SSM) - outcome (without SSM).

% 95% simulation confidence interval (Cl)

* Change: Increment /outcome (without SSM)

* We used the BRAVO model to evaluate the long-term economic and health impact of
the $35 monthly insulin copayment cap policy.
= Diabetes Care

GHMP, Tulane University




STUDY No.4 PoLicYy EVALUATION OF THE MEDICARE SENIOR SAVING MODEL

e | CER (20-year)

800,000 === == e |CER (5-year)

ICER (S/QALY)

Cost-saving
(5-year)

\
-100,00(%.000 8,000 \ 7,000 6,000 gOOO 4,000 3,000 \

-200,000 Insulin cost Cost-effective Cost-saving Cost-effective
(2021) (20-year) (20-year) (5-year)

Insulin Cost foran Annual Supply (S)

Figure 1. The incremental cost-effectiveness ratios of the S35 insulin copay cap policy

Notes: ICER: incremental cost-effectiveness ratio. A policy with an ICER under $100,000/QALY is considered cost-effective.

»  We used the BRAVO model to evaluate the long-term economic and health impact of the $35
monthly insulin copayment cap policy.
= Diabetes Care

MP, Tulane University




= SGLT2 inhibitors for heart failure prevention
= A risk reduction of 40%.

1% risk for Heart
failure without SGLT2i

50% risk for Heart
failure without SGLT2i

0% risk for Heart
failure with SGLT2i

30% risk for Heart
failure with SGLT2i

20% risk reduction= 4
additional years to live
= 2.5 QALY.

GHMP, Tulane University




STUDY NO.5 INDIVIDUALIZED COST-EFFECTIVENESS ASSESSMENT OF SGLTZ2I

Baseline CVD Risk & Lifetime Cost-effectiveness of SGLT2 vs. SU

5000 7% X
« o E
& 4000 g
Q
= 5%
3 3
- 3000 - $
8 =1
g 2000 %
b= 2% E‘
£ 1000 b]
= 4 1% =
il i 1 g
0 - I I I l I . l l l | W | o% E
10% 20% 30% 40%
-1000
-2000

mm Dis tribution of Baseline 10-year CVD Risk

2000 —e— Net Monetary Benefit (WTP: $100,000)
-4000
o— Baseline 10-year CVD Risk

The association between baseline cardiovascular disease risk and the cost-
effectiveness of SGLT2 vs. SU among individuals with diabetes with the HbAlc higher
than 7%.

GHMP, Tulane University



Cost-effectiveness of GLP-1RA vs SU

026 5% 10% 5% 20%

Incremental Net Benefit ($)
o
o
3

-10000 -
10-year CVD risks

= National Health and Nutrition Examination Survey (NHANES)
= Model: the BRAVO diabetes microsimulation model
= |ncremental Net Benefit > SO = GLP-1RA is cost-effective

https://tools.acc.org/ascvd-risk-estimator-plus/#!/calculate/estimate/

GHMP, Tulane University




INDIVIDUALIZED TREATMENT

Simulation

Therapeutic Strategy No.1 —'—

Therapeutic Strategy No.2 —:—

Therapeutic Strategy No.3 —@

= A patient walks into a clinic.
= Physician consider alternative treatment plans.
= Based on individual’s characteristics, the BRAVO model potenitally simulates
future outcomes
= complications, mortality, risk of hypoglycemia, etc.
= A transparent platform for shared decision making.

GHMP, Tulane University




POINT OF CARE TOOL

113

§ Back Medical History

Duration of Diabetes
5
[smoke within 1 Year? Yes No
[Further education after High ¢ ==
J{ | Yes L )
ver had a stroke? Yes Mo
[Ever had a heart attack? LY Mo

Cves N |

Results

Incidence/Events (%)

Heart Failure
513

BVS

3083

Neuropathy
9.00

18.02

I: Myocardial Infarction

BYS: Blood Vessel Surgery

SRD: End-Stage Renal Disease

ACM: Ali-casue Mortality

AAC: Major Adverse Cardiovascular Events

Age
50

Present the future risk of
complications based on patient’s
health status at the point of care

Show the benefit patients could
obtain by reducing biomarkers to the

recommended level.

http://www.bravo4health.com/

BRAVO4Health Group




INCIDENT HF RISK PREDICTION AND RISK SCORE

Variable Hazard (95% Cl)

HbA1c 1.072 (0.953-1.205) An integer-based scoring algorithm (0~100) for the risk of 5-year
SBP . .

<BP<120 HF incidence.

SBP: 120-140 1.139(0.823-1.577) _ _ . _

SBP: >140 1.751 (1.233-2.486) * 9,649 diabetes patients without HF history were used for model
BMI 1.045 (1.025-1.066) development, with a median follow-up of 5 years and 299 CHF
HDL 0.978 (0.967-0.990)

Age at T2DM diagnosed events .

18-45

45-65 2026 (1.460-2.810) » The CHF risk model included college education, age at T2DM
>65 4.940(2.926-8.334) _ _ _
college education 0.520 (0.379-0.714) diagnosed, HbAIc, systolic blood pressure, BMI, HDL, urine
MI_history 1.677(1.287-2.185) albumin-to-creatinine ratio, hypertension duration, myocardial
Revasc_history 1.915 (1.482-2.476) ] . . . . ] . X .
albuminuria history 1.635 (1.290-2.073) infarction history, albuminuria history, revascularization history,
hypertension duration 1.012 (1.002-1.022) . . .

log{uacr) 1232 (1.155-1.315) neuropathy history, end-stage renal disease, cardiovascular
Cardiovascular medications 1.758 (1.305-2.368) medication, hospitalization, and ER visit as predictors.
hospitalization this year 1.953 (1.304-2.923)

ER room visit * The model demonstrated good discrimination (C-index 0.838

1 1.122 (0.720-1.747) [95% CI 0.821-0.855]) and calibration (Brier Score 0.0064 [95%

2 or more 2.234 (1.246-4.007) . .

nerve problems history 1452 (1.123-1.877) CI 0.006-0.007]) performance in the internal ACCORD data.
ESRD 1.934 (1.118-3.349)

log(scale) 631 * The 5-year HF incidence of in a graded fashion from 1% risk in
log(shape) 0.567 s . 0/ : sk .

Brior score 0006400832 quintile 1 (risk score < 28) to 20% in quintile 5 (risk score >54).
C-statistics 0.838(0.821-0.855)

EVENT 299

BRAVO4Health Group



Predicting incident heart failure among patients with type 2
diabetes mellitus: The DM-CURE risk score

TABLE 3 Risk groups by quintiles

Estimate of risk Point Risk category

<1% Low

<5%

5%-10%

10%-20% Intermediate
>20% High

Lin'Y et al Diabetes, Obesity and Metabolism; 2022; 24: 2203-2211




Prognostic Risk Score for Chronic Kidney Disease and
Progression in Type 2 Diabetes Population Using
ACCORD and ACCORDION Trial

Yilu Lin
Department of Health Policy and Management
School of Public Health and Tropical Medicine
Tulane University

Tulane
UmverSIty a global commitment to public health

School of Public Health
and Tropical Medicine




CKD progression

Variables Coeffcient 95% CI  HazardRatio  95% CI

CKD progression

50% decline, or 25 mL/min/1.73
m? decline in eGFR from
baseline, or onset of ESKD
N=6,982

Event=3,346

median follow-up: 4 years

Female sex

Age at diabetes diagnosis (yrs)

Current smoker
SBP (mmHg)

SBP<120
120<SBP<140
SBP>140

DBP<80
80<DBP<90
DBP>90

Every 10-unit higher in heart rate (bpm)

HbAlc (%)

Every 10-unit higher in ALT (mg/dL)

Every 10-unit higher in eGFR (mlfmin/1.73 m?)

Every 100-unit higher in UACR (mg/g)
Retinopathy event in previous year
Hospitalization in previous year

Interaction: SBP*Smoke

Interaction: SBP*ALT

0

0.181 (-0.267--0.095)
0.004 (-0.002-0.010)
0.505 (0.189-0.821)

0
0.318 (0.165-0.471)
0.682 (0.457-0.907)

0
0.153 (0.024-0.282)
0.215 (-0.001-0.431)
0.02 (-0.017-0.057)
0.102 (0.069-0.135)
0.076 (0.027-0.125)
0.329 (-0.345--0.313)
0.008 (0.002-0.014)
0.124 (0.018-0.230)
0.297 (0.168-0.426)

0
-0.341 (-0.719-0.037)
-0.424 (-0.802--0.046)
-0.037 (-0.072--0.002)

a global commitment to public health

0.835 (0.765-0.910)
1,004 (0.998-1.010)
1657 (1.209-2.272)

1
1.374 (1.180-1.601)
1.977 (1.579-2.478)

1
1166 (1.024-1326)
1.24 (0.999-1.538)
1,021 (0.983-1.059)
1.107 (1.071-1.145)
1.079 (1.027-1.133)
0.72 (0.708-0.731)
1.008 (1.002-1.014)
1132 (1.018-1.258)
1346 (1.183-1.532)

1

0711 (0.487-1.038)
0,635 (0.448-0.955)
0964 (0.930-0.998)




Pharmacotherapy Decision Support

No medication Mono therapy Dual therapy

Small / low Number of drugs ~ Seventy of patient

Tarumi S et al Methods Inf Med. 2021 Jun;60(S 01):e32-e43. doi: 10.1055/s-0041-1728757




Pharmacotherapy Decision Support

. Pharmacotherapy Decision Support System
-User Dashboard CDS OpenCDS

Ml Knowledge modules |

TR} DS Client DN _Knowledge modules
N FHIR Prediction adapter

e Haligle Prediction Predicti
SChvEL l T rediction

S HAPI-FHIR il Fesut
Patient Prediction module
__records _ Ratpack Prediction models

Training data Model deployment

e ECtract
' Therapy outcome prediction model
m Transform, Load Py e pre e

Tarumi S et al Methods Inf Med. 2021 Jun;60(S 01):e32-e43. doi: 10.1055/s-0041-1728757




Pharmacotherapy Decision Support

AlcOverview = 7~ - Treatment Options Option Comparison Summary

« Benefits

Tarumi S et al Methods Inf Med. 2021 Jun;60(S 01):e32-e43. doi: 10.1055/s-0041-1728757




A POC SMART-on-FHIR Application to Support

Patient-Specific Diabetes Control Goals

Tulane (Lizheng Shi/Vivian Fonseca) Contact: [shil@tulane.edu; www.bravo4health.com

Problem Description Proposed Approach

= Research problem being addressed: Recent
research, including extensive Tulane work, has
demonstrated that optimal diabetes control goals

Figure 2-1: Components of the Optimal Diabetes Goals Application Implementation

. .. . SMART on | Clinicianacing App to display Embedded visuals in Clinic Encounter
vary by individual patient (age, race, and T vt |2 | et conol s 5| podetanteiin
S in soates il so0s phejis
comorbidities). ' i
= State goal of the research: Implement a clinician S |y {:" g ime o o s
decision support application to establish patient- dabetes ol sl Cosls L et v bomarersiewed
arer e

specific goals (e.g., HbAlc, blood pressure, lipids)
for better diabetes management.

Relevance to Health Outcomes Preliminary Research & Needs
= Relevance: Patients who meet all three goals (HbAlc, BP, and LDL- = Expertise: Health system, informatics, clinical sciences
C) have better outcomes than those who meet only one or two.
Using an ML approach, we then worked to determine optimal = Relevant prior work (or data) The proposed intervention

goals for the best outcomes and now are applying Al algorithms to

individualize goals using a POC SMART-on-FHIR application. will build on our experience with the ADA's Diabetes

INSIDE program. Using data from the EHR, we informed

= Significance: To strengthen EHR-related research infrastructure clinicians via dashboards about their patients who were
and explore waYs of using the FHIR standard to capture, integrate, not meeting goals, and we provided patient-centered
and exchange clinical data for research, to facilitate future clinical

tutorials to physicians to help meet goals. The intervention
resulted in significant improvements in goal achievement,
= Target Industry: Health systems, telehealth providers; health plans particularly for those most in need

trials and observational studies

= Needs (i.e., collaboration, data, infrastructure):
—\VL Commercialization

SMART: Substitutable Medical Applications and Reusabl

Technologies 5 M /\ RT“"“

FHIR: Fast Healthcare Interoperability Resources.




EHR 1ntegration

* Fast Health Interoperability Resources (FHIR)

*“is a standard describing data formats and
elements and an application programming
interface (API) for exchanging electronic health
records”

* Substitutable Medical Applications and Reusable
Technologies (SMART on FHIR)

* "a standard framework that allows the
development of ‘interchangeable healthcare
applications’ regardless of EHR”.

* Challenges:

-Very few EHRs are capable of handling SMART on FHIR
(Epic, Cerner, AllScripts, some others)

—-The ones that can, have limited FHIR data domains
availlable

-In some situations, you can have a SMART on FHIR
app that is using some data from the EHR, but
complementary data coming from another source



Risk Prediction for a low- risk patient

(X X ] ¥ Goal Optimization App - Pow X -

c 23 apps.powerapps.com/play/e/b9175119-168e-ea68-8ad0-3d62edf1002/a/cfObdf0c-1055-4d6a-al4e-49615cb091817tenantid=9de98183-25d9-4b13-.. c Relaunch to update :

i1 Power Apps | Goal Optimization App @ H L @& ° (\’c ;}

@ ﬁh Goal Optimization Application Welcome, Chance O

MRN: | 23775 |  Patient name: [ TEST ZZTEST 1 Gender: | Male | 05-02-1967

Predicted 10 Year Risk Life Expectancy

Stroke: 1.4% ‘ 33

Congestive Heart Failure: 07%

Myocardial Infarction: 46% Optimal Gaals

Revascularization:

Dialysis: . ~ BP Systolic (mmHg): 109.00

Severe Retinopathy: : HbA1c (%): 7.2%

Severe Neuropathy: LDL (mg/dl):

Death: : BMI:




Risk Prediction for a high-risk Patient

» Goal Optimization App - Pow X +

(o] 25 apps.powerapps.com/play/e/b9175119-168e-ea68-8ad0-3d62edi{1002/a/ciObdfOc-1055-4d6a-afde-49615cb091817tenantid=9de98183-25d9-4b13-... %% c Relaunch to update :

=\
©

Power Apps | Goal Optimization App @ ?

7 Goal Optimization Application Welcome, Chance O

MRN: | 16898 Patient name: | TEST ZzECWTEST Gender: | Female DOB: | 05-22-1960

Predicted 10 Year Risk Life Expectancy

Stroke: 231% =

Congestive Heart Failure: 15.2 %

Myocardial Infarction: 18.7 % Optimal Goals

Revascularization: 20.6 %

Dialysis: 47 % BP Systolic (mmHg): | 120.00

Severe Retinopathy: 164 % HbA1c (%):

Severe Neuropathy: L) LDL (mg/dl):

Death: 60.2 % BMI:




GenAI to Guide Disease Management

* Based on your current health status, the predicted 10-year risk for
various complications is as follows: Stroke (13.7%), Congestive Heart
Failure (3.2%), Myocardial Infarction (5.0%), Revascularization (20.4%),
Dialysis (3.2%), Serious Severe Retinopathy (9.2%), Severe Neuropathy
(25.3%), and Death (33.6%). Your life expectancy is estimated to be 13.538
years.

* To improve your health outcomes, it is recommended to strive for optimal
goals in the following parameters: BP Systolic (120.0), HbAlc (7.0), LDL
(90.0), and BMI (25.0). Meeting these goals could potentially increase
your life expectancy by 1.247 years.

* By focusing on achieving these optimal goals, you can reduce your risk for
complications and improve your overall health and longevity. It is
important to work closely with your healthcare team to develop a
personalized plan to reach these goals and enhance your quality of life.



CONCLUSION

= The BRAVO diabetes model for the US diabetes cohort
has a good internal/external validity.

= And it is also capable of accurately predict diabetes
comorbidities in other US and non-US based population.

= The model can be extrapolated over lifetime and
provide long-term outcomes.

= Several currently active studies

GHMP, Tulane University



Building, Relating, Acting,
Validating Outcomes (BRAVO) of
Diabetes Model

www.BRA V4H calth.com
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