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adigperTes.

» Evaluate the impact of advanced dic
monitors [CGMs], insulin pumps, hybrid closed-loop sy
mortality risk.

» Discuss key clinical indicators that predict risk beyond Alc, including glycemic
variability and fime-in-range metrics.

» [dentity how technology adoption should modity underwriting approaches for
applicants with diabetes.

» Apply updated mortality risk stratifications to real-world case examples.



DIABETES TREATMENT IS EVOLVING

New meds
SGLT2 inhibitors, GLP agonists
New technologies

Pumps, sensors, closed loops

Effects on Mortalitye

"Diabetes Paradox": Improved treatments but uneven mortality benefits
across demographics



STATE OF DIABETES MORTALITY: 2025 UPDATE
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A Rising Crisis: Escalating Burden of Diabetes Mellitus and Hypertension-Related
Mortality Trends in the United States, 2000-2023

Sex Age

FEMALE Young adults
2000 AAMR: 1.23
® D 2023 AAMR: 3.61 .
> Middle-aged adults
2000 AAMR: 18.55
2023 AAMR: 37.66

Older adults
2000: 35.78 AAMR 2000: 31.78 AAMR 2000 AAMR: 136.52 /@\
2023: 82.75 AAMR 2023: 52.59 AAMR 2023 AAMR: 264.18 P

|
Race

NH Blacks/African NH American Hi ic/Lati
American Indian/Alaska Native fiome by

2000: 86.09 AAMR 2000: 39.81 AAMR 2000: 45.65 AAMR 2000: 27.43 AAMR
2023: 114.59 AAMR 2023:103.82 AAMR 2023: 73.58 AAMR 2023: 59.59 AAMR




DIABETES TECHNOLOGY

Conftinuous Glucose Monitors (CGMs):

Real-world benefits: Reductions in hypoglycemia, ER visits,
hospitalizations

Time-in-Range (TIR) as a new risk marker: Stronger predictor than
Alce

INnsulin Pumps:

Traditional vs. hybrid closed-loop (e.g., Tandem Control-IQ,
Medtronic 780G)

Impact on severe hypoglycemia, Alc, and time-in-range



CURRENTLY AVAILABLE GLUCOSE MONITORS

CGM system

Suitable ages

Fingerstick calibration

Warm-up time

Wear time

Alarms

Data display

On-body form and
transmitter design

AID integration

Dexcom G6

Not required

2 hours

Receiver, Android and
iPhone apps,
smartwatches

Eraser-sized sensor,
separate 3-month use
transmitter

Tandem t:slim X2,
Tandem Mobi, Insulet
Omnipod 5, Beta
Bionics iLet

Dexcom G7

Ages 2+ and in
pregnancy

Not required

30 minutes

Receiver, Android and
iPhone apps,
smartwatches

~3 stacked quarters, fully
disposable transmitter
integrated with sensor
patch

Tandem t:slim X2,
Tandem Mobi, Insulet
Omnipod 5, Beta
Bionics iLet

Stelo by Dexcom

Ages 18+ and not on
insulin

Not required

Unknown

Android and iPhone apps

~3 stacked quarters, fully
disposable transmitter
integrated with sensor
patch

None

Freestyle Libre 2+

Ages 4+ and in
pregnancy

Not required

Reader, Android and
iPhone apps

~2 stacked quarters; no
separate transmitter

Tandem t:slim X2,
Insulet Omnipod 5

Freestyle Libre 3+

Ages 4+ and in
pregnancy

Not required

Reader, Android, and
iPhone apps

Sensor is smaller than 2
stacked pennies; no
separate transmitter

Coming soon

Guardian 3

Ages 3+

2/day minimum

Guardian Connect Android
and iPhone apps,
compatible smartwatches

~2 stacked quarters
(clamshell), separate
rechargeable transmitter

MiniMed 630G, 770G

Guardian 4

Not required

Guardian Connect Android
and iPhone apps,
compatible smartwatches

~2 stacked quarters
(clamshell), separate
rechargeable transmitter

MiniMed 780G

Simplera

Not required

2 hours

Android and iPhone apps

Smallest Medtronic
sensor with flat, square
shape; sensor and
transmitter combined in 1
disposable device

None yet, though it
integrates InPen Smart
Multiple Daily
Injections System

Eversense 365

2/day minimum for first
13 days, then 1/week

24 hours

365 days

Android and iPhone apps

Sensor inserted by a
healthcare professional,
separate rechargeable,
watchface-sized
transmitter



https://doi.org/10.1210/clinem/dgaf034
https://doi.org/10.1210/clinem/dgaf034

CURRENTLY AVAILABLE GLUCOSE MONITORS
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Abbott

Dexcom G7 FreeStyle Libre 3 Medtronic Guardian 4

Disposable, small, fast-acting 90-day wear, Lifecycle of 7 days
factory-calibrated

Senseonics Eversense Guardian Connect
3-month implant Compatible with iOS and Android




Tandem Control-1Q+ Insulet Omnipod 5

Predictive algorithm, Tubeless patch pump Medtronic MiniMed 780G

YT cinses loap Smartphone-controlled Auto-correction boluses
Dexcom G/ integration

Works with Guardian 4 sensor

Beta Bionics "
iLet Bionic Pancreas Sequel twiist AID System

Fully automated insulin dosing Modular and smaller footprint
Minimal user input



Sensors

DeXCom
G6/G7

a Abbott
FreeStyle Libre 2/3

%@ Medtronic

Guardian Sensor 3

Other

Pumps

TANDEM
Control-1Q+

Insulet
Omnipod 5

& Medtronic
MiniMed 780G

< BETA BIONICS
ILet Bionic Pancreas




IMPACT ON PATIENT OUTCOMES

Improved Glycemic Control
Reduced Hypoglycemia
Reduced Hospitalizations
Better Pregnancy Outcomes
Enhanced Quality of Life

MORTALITY ¢e2?



IMPACT ON MORTALITY- CGMS

For Type 1 diabetes: CGM users had a 57% lower risk of all-cause mortality
compared to non-users.

For Type 2 diabetes: CGM users had a 14% lower risk of all-cause mortality
compared to non-users.

Independent predictor of mortality: Some CGM metrics, such as fime in range, were
found to be more closely linked to mortality risk than HobAlc values.

Peter D. Reaven, Michelle Newell, Salvador Rivas, Xinkai Zhou, Gregory J. Norman, Jin J. Zhou; Initiation of Continuous Glucose Monitoring Is Linked to Improved Glycemic

Control and Fewer Clinical Events in Type 1 and Type 2 Diabetes in the Veterans Health Administration. Diabetes Care 1 April 2023; 46 (4): 854—863. https://doi.org/10.2337/dc22-2189



IMPACT ON MORTALITY- INSULIN PUMPS

Improved cardiovascular outcomes: A 2015 study based on the
Swedish National Diabetes Register found that pump users had a
42% lower risk of tatal cardiovascular disease and a 27% lower risk
of all-cause mortality than those on MDI.

2025-



PUMPS, MORTALITY IN TYPE 1 DIABETES
Il B ey S

Mortality 191116763  355/16,763 —— ; 0.538 (0.452, 0.641, p <0.001)

Diabelic Ketoacidosis 906/16,763 1.107116,763 ) 0.818 (0.752, 0.891, p <0.001)

Diabetic Retinopathy 1,526M16,763  1,098M16,763 ' ' 1.390 (1.290, 1.487, p <0.001)

Diabetic Foot Ulcer 111/15,439 109/15,515 1.023 (0.786, 1.332, p = 0.864)

lschaemic Heart Disease 1,.233M16,763  1,158M6,763 1.065 (0.986, 1.150, p = 0.111)

- B o RS EE

Acute Myocardial Infarction 214/16,763 228/16,763 0.939 (0.780, 1.130, p = 0.503)

Cerabral infarction and

Transient Ischaemic Attack | >°/16.763  384/16,763

0.911 (0.790, 1.052, p = 0.204)

}:+

0.5 1.5
Favours pump Favours MDI

Cutcome Pump Relative Risk
n/N N 95% Cl, p-value
Mortality 485/17,067 877/17.067 5 0.716 (0.639, 0.803, p <0.001)

Relative Risk

Diabetic Ketoacidosis 1,140/17 067 134517 067 | 5 0.848 (0.786, 0.815, p <0.001)
Diabetic Retinopathy 1,812/17,067 1,437/17,067 1,331 (1.247, 1.420, p <0.001)
Diabetic Foot Ulcer 196/15,606 245/15,620 * § 0.801 (0.664, 0.965, p = 0.019)
Ischaemic Heart Disease 1,575/17,067 1,413/17,067 1.115 (1,041, 1.184, p = 0.002)

Acute Myocardial Infarction 354/17 06T 414/17 067 s 0.855 (0.743, 0,984, p = 0.029)

Cerebral Infarction and Transient 516/17 06T 47317 06T S

Ischaesmic Altack T S - R L e—
- 1.5

1.091 (0.8965, 1.234, p = 0.165)

Favours pump Favours MDI



Observational studies







Remote Monitoring




KEY CLINICAL INDICATORS THAT PREDICT RISK BEYOND A1C

Glycemic Variabllity (GV):

High GV can be an independent risk factor for diabetes
complications, even with a well-controlled A1C.

Metrics like standard deviation (SD) and coefficient of variation
(CV) (SD divided by mean glucose) are used to quantity GV.

A higher CV (e.qg., >36%) indicates increased glycemic variability,
potentially increasing the risk of hypoglycemia.
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KEY CLINICAL INDICATORS THAT PREDICT RISK BEYOND A1C
Time-in-Range (TIR): 70-180

Time below range (TBR): and time above range (TAR) are also important TIR
components.

Increasing TIR and reducing TBR and TAR are primary goals of diabetes management.

General TIR Goals for Adults
At least 70% of the time in range

Less than 4% of the time below
Less than 25% of the time above



TIME IN RANGE

HbA1c of 53mmol/mol

(and an average blood glucose of 8.6 mmol/L)




KEY CLINICAL INDICATORS THAT PREDICT RISK BEYOND A1C

Why are TIR and GV important beyond A1C=¢
TIR and GV provide more actionable information.

TIR is linked to complications:

Studies show that higher TIR and lower GV are associated with reduced risk of diabetes
complications according to the National Institutes of Health (NIH).

CGM provides more detailed data.
CGM-derived metrics are used Iin clinical practice.

In essence, while A1C remains a valuable tool, incorporating TIR and GV metrics from
CGM provides a more complete picture of glycemic conftrol, enabling more effective
and personalized diabetes management strategies.



TIR AND

After adjus
cause mor:

MORTALITY

fing for age and mortality, higher time in range lowered the risk for all-
ality (HR = 0.83; 256% Cl, 0.72-0.92), while higher estimated blood

glucose (H

R = 1.18; 95% ClI, 1.06-1.32), higher time above range (HR =1.2; 95% Cl,

1.07-1.34), higher glycemia risk index (HR = 1.23; 95% ClI, 1.1-1.38) and higher

coefficient

of variation (HR = 1.18; 95% ClI, 1.05-1.33) were tfied to increased

mortality risk.

Peter D. Reaven, Michelle Newell, Salvador Rivas, Xinkai Zhou, Gregory J. Norman, Jin J. Zhou; Initiation of Continuous Glucose Monitoring Is Linked to Improved

Glycemic Control and Fewer Clinical Events in Type 1 and Type 2 Diabetes in the Veterans Health Administration. Diabetes Care 1 April 2023; 46 (4): 854—863.
https://doi.org/10.2337/dc22-2189



TIR AND MORTALITY

A

Cumulative survival (%)

| All-cause mortality
mo—I — TIR > 85%
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TIR 51-70%
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TIR- EXAMPLE
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AGP Report: Continuous Glucose Monitoring

Time in Ranges Goals for Type 1 and Type 2 Diabetes Test Patient DOB: Jan 1, 1970

— SZTﬁ?iﬂéh 20% 14 Days: August 8-August 21, 2021

Time CGM Active: 100%
44% coal: <25%

Glucose Metrics

Average Glucose
Goal: <154 mg/dL

46% coal: >70%

Glucose Management Indicator (GMI)
Each 5% increase is clinically beneficial

Goal: <7%

70 Low
> m— 10% coal <4% Glucose Variability

L Defined as percent coefficient of variation
Very Low

: <369
Goal: <1% Each 1% time in range = ~15 minutes Goal: <36%

Ambulatory Glucose Profile (AGP)

AGP is a summary of glucose values from the report period, with median (50%) and other percentiles shown as if they occurred in a single day.

350
mg/dL

Daily Glucose Profiles
Each daily profile represents a midnight-to-midnight period.

Sunday Monday Tuesday Wednesday Thursday Friday Saturday
8 9 10 11 12 13 14

S NV A VA NS . N S NSNS At WYV AVA\
15 16 17 18 19 20 21

el — N JN NNV T



https://doi.org/10.2337/dc23-S006
https://doi.org/10.2337/dc23-S006
https://doi.org/10.2337/dc23-S006

e e R~ A LoalsTor lype | and lype 2 Diabetes

Glucose Metrics

Each 5:’° if_lcrejase in the Target Range is clinically beneficial.
Each 1% time in range = about 15 minutes per day Average Glucose 184 /L
e Goal: <154 mg/dL g
= 6% Very High
Goal: <5% 48%
42% Hiagh Goal: <25% GMI 0,
g Goal: <7% 7'7 /(’
+)
92% In Range
Goal: >70%
Coefficient of Variation 0,
0% Low 09 Goal: <36% 21.3%
7
0% Very Low codlean
Goal: <1% ‘
3 4 o,
Farget Riutbe: 70.180 mo/dL Time CGM Active 05.2%
Very High: Above 250 mg/dL
Very Low: Below 54 mg/dL
Ambulatory Glucose Profile (AGP)
AGP.is a summary of glucose values from the report period, with median (50%) and other percentiles shown as if they occurred in a single day.
350
mg/dL
— 95%
75%

50%
25%

5%

54
1 1 1 1 1 1 1 | 1 1 | L 1 1 1 1 1 L L 1
12am 3am 6am 9am 12pm 3pm 6pm 9pm 12am
Daily Glucose Profile
Each daily profile represents a midnight-to-midnight period.
Tuesday Wednesday Thursday Friday Saturday Sunday Monday A
26 J 27 JV\N/M 28 ‘ ,

3 Al AL ) ) \4 fi

T 180 2 19 .V‘/'WJ B P .é‘qu-.} o :Ma\_ﬂ\ﬁ/-\f\/'\l

2 Yo N v

2 | | |
12pm 12pm 12pm

mg/dL
®
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—
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--------------------
-------------
-----------------------------------------------------------------

Time in Ranges Glucose Statistics
VeryWigh >250mg/dl 9%
| 50% Average Glucose
o 41 A Goal: <25%
High 181-250 AR ] 185 mg/dL Goal: <154 mg/dL
Targel 70980 L e - 50% Glucose Management Indicator (GMI)
= >70% Approximate A1C level based on average CGM glucose level.
Low SA-8b-. = U%y 04 3 :
— Very Low <54 0% ’ A% o [ % Goal: <7.0%
Considerations for the Clinician’
Most Important Pattern: & Overnight, All Day
& Medication @ Lifestyle
» For T1 patients, consider adjusting insulin » Meals or snacks often high in carbohydrates?

» For T2 patients currently taking insulin or
sulfonylurea, consider adjusting medication

» Forother T2 patients, consider starting a : ,
Occasional hypoglycemia occurrences below 54 mg/dL. See Weekly

new medication such as insulin Summary report.
Glucose Patterns (28 Days) S S ﬁ

5
g
§

+

¢

.ngs

AT e v

Wb

BRSO e i e L

3 6 9 12PM 3 6 9 12AM .



Each 5% increase in the Target Range is clinically beneficial.

Each 1% time in range = about 15 minutes per day é::hr:gsi n‘fy&ose " 1 77 mg/dl'
17% Very High
; : Goal: <5% 39%
22% High e o Sﬂ' o 7.5%
99% In Range
il Coefficient of Variati %
oefricient of Variation
2% Low Goal: <36% 48.3 ¥
2%
;1":’ \::ry Low Goal: <4%
[— oal: <
— Time CGM Active 97.9%
Target Range: 70-180 ma/dL .

Very High: Above 250 mg/dL
Very Low: Below 54 mg/dL

Ambulatory Glucose Profile (AGP)

AGP is a summary of glucose values from the report period, with median (50%) and other percentiles shown as if they occurred in a single day.

350 —— 95%
mg/dL 3
250 o PR TR ’ ‘L;m.' ) -
| 75%
) 4
Target ' ¥ e Ch o
Range SRR S -
' . 13 \\‘-‘E‘, ‘_.y g S G ....:‘- 5%
54 T 1
1 1 | | | | 1 1 1 | 1 | | 1 1 1 L 1 1 L L L
12am 3am 6am 9am 12pm 3pm 6pm 9pm 12am
Daily Glucose Profile
Each daily profile represents a midnight-to-midnight period. :
Thursday Friday Saturday Sunday Monday Tuesday Wednesday

mg/dL

o,

12pm

180 | |
\
70

mg/dL




R
August 21, 2025 - September 17, 2025 28 Days
Time CGM Active: 95% — Very High >250 mg/dL 18% (ah 19min)
Ranges And Targets For Type 1 or Type 2 Diabetes 1 o
250
Glucose Ranges Targets % of Readings (Time/Day)
Target Range 70-180 mg/dL Greater than 70% (16h 48min)
High 181- 35% (8h 24min
Below 70 mg/dL Lessthan4% (58min) = = * ESEEEEES g ...... 1 81250mg/dL .......................................... ( ............. )
Below 54 mg/dL Less than 1% (14min) 180
Above 180 mg/dL Less than 25% (6h)
Above 250 mg/dL Less than 5% (1h 12min)
Target Ra . % (11h 17mi
Each 5% increase in time in range (70-180 mg/dL)is clinically beneficial. | T g eRnge70180mg/dL47/0( ---------- m m)
Average Glucose 194 mg/aL 70 Low 54-69 mg/dL 0% (omin)
g 54 IR AN I R 2 e R L A e S e e T L
Glucose Management Indicator (GMI) 8.0% _: Very Low <54 mg/dL 0% (omin)
Glucose Variability 33.85% o wea o il i e

Defined as percent coefficient of variation (%CV); target $36%

AMBULATORY GLUCOSE PROFILE (AGP)

AGP is a summary of glucose values from the report period, with median (50%) and other percentiles shown as if occurring in a single day.

350mg/dL — : 959

ST

75%
50%
25%
L
Target - +5%
Ioee- 78 f % s | | | ;
e ? f 2 s :
4 ‘ : , . J | 12
12am 3am 6am 9am 12pm 3pm Bpm 9pm am

DAILY GLUCOSE PROFILES

Each daily profile represents a midnight to midnight period with the date displayed in the upper left corner.
Sunday Monday Tuesday Wednesday

Thursday Friday Saturday

Nﬁ

180 j&
70 |

12am  12pm 12am 12pm 12am 12pm 12am 12pm 12am 12§)m 1%am 12:pm

11 ) Py . | | 16

180 —W\,. WV

79 ? J




Selected Vatles. AUg £4, £VULO - 0€P 1/, 2VULO |48

Days) T|me CGM Active: 88
Time in Ranges Glucose Statistics
Very High >250 mg/dL Qo
384
g S Average Glucose
High 181 -250 347, | Goal: <25%
168 mg/dL Goal: <154 mg/dL
Target 70 - 180 » ‘ 62% Glucose Management Indicator (GMI)
: >70% Approximate A1C level based on average CGM glucose level.
Low 54 -69 0% | 0
o o by s e - 7.4 yg
Very Low <54 0% | <4% od% Goal: =7.0%
Considerations for the Clinician’
Most Important Pattern: | 71 AllDay
& Medication & Lifestyle
» |f starting or adjusting medication to address » Meals or snacks often high in carbohydrates?

highs, consider how the medication could
induce lows

Glucose Patterns (28 Days)
- W
350 e R
e 3

mg/dL 4 2 -*:'o' é

- z:

s -95%

250 R Sopn,

. . &

s ol ~ %

- :;éf:{m.h R, -' p & tk"a ;

> Wi, o IS g s .-_\‘ }.a 8, S

s

S R R SRR R
G R T AR

180 S
"}‘:.“*".‘!.‘-‘:‘- e
Target Range ~*q..' ‘»5& —— “,3,,_,
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CGM Data by Dexcom

CGM summary

—_— R Time in range comparison Control-IQ summary

Average reading 128 it Current 2 weeks Previous 2 weeks Time active 02 12d6hr
Time in range 08 > 250 Control-IQ off 0% 0hrOmin
B — - 181 - 250 Mk d TS R e e

: 7% 22 i
Time CGM in use 100% CGMmaCt.Ne ............................. h_r41m|{1
I = = - - — Pump inactive 1% 2 hr 50 min
Standard deviation 24 ma/dL Th o S B PR S e T

= 13 . Range ‘@ b4

Coefficient of variation 194 70 - 180 Average sleep Average exercise
GMI 6.4 DUraon, o <y Durato £ O
3 54.- 69 Weekly,s - fmes & Vieghly & O

<54
Glucose trends == 50% Median 25/75% - 10/90%
400
300

12 AM 2 4 6 AM 8 10 12 PM 2 B 6 PM 8 10 11:59

e e s e e e et S S e S e T e B S Ry ‘.—

Insulin summary Bolus review (daily average) | Load activity
Average daily dose 31 3 37 units Type Cartridge change every 2.7d
Pasal i T % sa 1004l Fong, e el SR 2N | every 2.7d
Bolus 53% 16.73 units Correction 0% 0.00 units
----------------------------------------------------------------------------------- TRt P S e Cannula fill every  0.30d
: Override 65 % 10.85 units |
Average daily boluses 7 boluses - 1. = 1% il an e i i TR RE et Sl e |
Control-1Q 3% 0.42 units ?
Manual 92 % Oboluses | = i et ot T c Rt b S e e L R R N |
Control-1Q 89% 1 boluses Delivery Method ;
---------------------------------------------------------- Standard 97 % 16.31 units
Average daily carbs 384 e
o o Extended 0% 0.00 units
chk ------ 0% 0.00 units
ControhIQ 399 -+ D.42unita ;




APPLY TO UNDERWRITING

Personalized Risk Assessment:
ldentitying High-Risk Individuails:

Improved Efficiency:

Digital Divide:

Training and Education:



IMPLICATIONS FOR MORTALITY RISK AND UNDERWRITING

Going beyond Alc, Which applicants are "lower-risk diabeftics” todaye

Use of Closed Loop Systems (80%)
Time-in-Range (70-180 mg/dL) >70%
Glycemic variability (%CV) <36%
Absence of hypoglycemia unawareness

No microvascular/macrovascular complications

Low Alc can be misleading!



DIABETES TECHNOLOGY CHEAT SHEET

Time <70 mg/dL >10% or frequent <54 mg/dL ?
7
Gov (gycomicvariabilty) st 36 i
/

Pump/AID Closed-Loop Usage High % closed-loop Frequent manual overrides, off >20%

Severe Hypo/DKA in past year Any events in last 12 mo




QUICK CHECKLIST

COM TIR >70%? S
Tme <70 <4t B

e wear > 0%’ B

No severe hypo / DKA last 12 mo?







CONCLUSION

INnfegrating technology into underwriting approaches for diabetes offers the
potential to create a more personalized, efficient, and accurate assessment of
risk, ultimately leading to better outcomes for both individuals with diabetes and

the insurance industry.
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