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Turkish nationwide survEy of glycemic and other L)
Metabolic parameters of patients with Diabetes =
mellitus (TEMD study)

Tilirkiye'de glisemik kontrol yetersizdir?

Devlet /iliniversite hastanelerinde (%90) veya o6zel
hastanelerde (%10) en az bir yil siire ile takip edilen

50 - 5211 diyabet hastasinin glisemik kontrol diizeyleri
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Sénmez A et al. Diabetes Res Clin Pract. 2018 Sep 20.doi: 10.1016/j.diabres.2018.09.010. [Epub ahead of print]



Glukoz Izlemi

Tarihsel Yontem 1956-1965
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British Journal of Biomedical Science 2012 69 (2)



Glukoz Izlemi

50 microliter kan gerekli

Metal ucu jilete benzer lanset ile
kan aliniyor.

Olciim siiresi cabuk ?? ( 5 dakika)
Strip'in yitkanmasi gerekiyor.
Fiyati 499 $

Dextrometer - 1969

Gliniimizde kan sekeri ol¢ciim cihazlar Blood Sample Comparison
kiclk,
kullanimi basit, * '
givenilir, 0.7 pL 5L 25 L
FLACTATE PLUS LactatePro AccuSport

daha ucuz, 0.6 L kan ile
kisa siirede 6lgiim yapabiliyorlar.
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GLUKOZ TAKIBINE NEDEN IHTIYAC DUYUYORUZ?

Dogrulanmis, guvenilir glisemik verileri edinmek
(semptomatik/asemptomatik hiperglisemi, hipoglisemi ve glisemik degiskenligi

gorebilmek)

Diyabet tedavisini baslatmak veya tedaviyi ayarlamak
Uygulanan diyabet tedavisinin klinik etkinligini anlamak

Tedavinin klinik sonuglarini degerlendirmek









HbAlc ve GUnlUk Kan Sekeri Izlem Sikliginin Iliskisi
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Miller KM, Beck RW, Bergenstal RM, et al. T1D Exchange Clinic Network. Evidence of a strong association between frequency of self-monitoring of blood glucose and

hemoglobin Alc levels in T1D exchange clinic registry participants. Diabetes Care. 2013; 36:2009-14.

Ziegler R, Heidtmann B, Hilgard D, Hofer S, Rosenbauer J, Holl R; DPV-Wiss-Initiative. Frequency of SMIBG correlates with HbAlc and acute complications in
children and adolescents with type 1 diabetes. Pediatr Diabetes. 2011 Feb;12(1):11-7.
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Diabetes Researchand clinical practice 137(2018) 37-46
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DAHA Y BIR DIYABET YONETIMINDE 3 ANAHTAR KRITER ?

* Diyabet yonetiminde hedef, kisa ve uzun donem ciddi komplikasyon
riskini azaltmak icin glukoz seviyelerini dustirmektir®

* Bu hedefe ulasmak icin hastalar ve hekimleri glukoz seviyelerini diizenli
olarak takip etmelidir.

* SMBG ve HbA1c hastalarin glukoz seviyelerindeki degisikliklerin eksiksiz
bir resmini saglamakta yetersiz kalabilir. Bunun sebebi glisemik
degiskenligin tamamini gosteremiyor olmalaridir®.

» Diyabet tedavisinde daha dogru, kisiye 6zel kararlar almaya yardimci
olacak, bir seker 6lciim yontemine ihtiyac vardir

*Mazze R, ve ark. Siirekli Glukoz Takibi ve Glukoz Degiskenligi Profiline Genel Bakis. Minn Med, 2011



RELIEF study (ADA 2020 Abstract 68-OR)

74,158 Diyabetli Birey SGI baslangicindan 12 ay énce kan seker dlcim cubugu
kullanimlari !

m >5strip/gin 4-5strip/gun 1-3 strip/glin 0 strip

m >5strip/gin 4-5strip/glin 1-3 strip/glin 0 strip

24.2
28.7

31

19 26.3 27.8

T1 DM N=33 165 T2 DM N=40 846



Stirekli Glukoz Izlem Cihazlari-1

e Cilt altina uzanan bir sensor, cilt
ustindeki elektrik kaynagi ve veri
depolamayi saglayan transmitter ile
verilerin gonderildigi bir okuyucu

(e

-
Glucose oxidase

Gluconic acid
fies
“ | Hzoz

Dokular arasi sivi g

88 Kilcaldamar ® @+t Glukoz

* Sensor, glukoz oksidaz enziminin
katalizledigi biyokimyasal bir tepkime
ve bunun elektrik sinyaline dontsmesi
araciligiyla doku sivisindaki glukoz
dizeyini surekli olarak 6lcmekte ve her
1-5 dakikada bir kaydetmektedir.

Transmiter

Deri

Glukoz sensori

Doku sivisi




Stirekli Glukoz Izlem Cihazlari-2

* Bu elektriksel sinyaller ise bir algoritma
ile glukoz degerine donustlirmektedir

Glucose oxidase

!

|
\ Gluconic aci
It

| €=
| Hzoz

* Transmitterde depolanan veriler ise,
5-15 dakikada bir aliciya
gonderilmektedir. Doku sivisindaki
glukoz dizeyleri, kan glukozu stabil
oldugunda genel olarak kan glukoz
dizeylerine cok yakindir ve ortalama 4
dakika kadar bir gecikme zamani (Lag ,
time) bulunmaktadir. Bu fizyolojik P ——— o Dama
gecikme zamani kan sekerinin hizli |
degistigi durumlarda artmaktadir.

- Glukoz

Deri

Glukoz sensoru

Doku sivisi







CGM SISTEMi NEDIR?
24 SAAT ARALIKSIZ OLCUM
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24 SAAT ARALIKSIZ OLCUM
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® Glukoz
A Insulin

Glukoz + O, >

Glukuronik asit ve Elektrik Akimi : m
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Stirekli Glukoz Izlem Cihazlari-3

 GuUnumuzde Real Time (Gercek zamanl) CGM (Dexcom G6, Medtronic Guardian
“d ... Connect ) ve intermittan (Aralikh) CGM (Abbott FreeStyle Libre) olmak tizere
P baslica 3 sistem var.

Real Time sistemler, doku sivisindaki glukoz degerlerinin ortalamasini 5 dakikada
bir gostermekte, kan sekeri dustklugi ve yuksekligi alarmlari ile diyabetlileri
uyarmaktadir.

Abbott FreeStyle Libre ise doku sivisindaki glukoz dizeylerini stirekli 6lcerek
transmiterde depolamakta, ancak okuyucu (bir stiredir cep telefonlari ile de
okunmaktadir ve online olarak da paylasiilmaktadir) yaklastirildiginda glukoz
degerlerini gostermektedir. Bu sisteme yakin zamanda kan sekeri diisukligi ve
yuksekligi alarmlari (FreeStyle Libre 2) eklenmis ama hentz Glkemizde kullanima
girmemistir.

Transmiter
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Stirekli Glukoz Izlem Cihazlari-4

Genel olarak sensdrler 6-14 glin kullanim suresine sahiptir.

Dexcom G4 ve Medtronic Guardian Connect sensorleri
Asetominofen iceren ates dusuricu ve agri kesicilerden
etkilenmekte, bu tur ila¢c alimindan sonraki 4-8 saat sliresince
glukoz diizeyleri hatali olarak yiksek dlcilmektedir.

Surekli Glukoz Izlem cihazlarinin cihaza gore degisen “iIsinma”
sureleri vardir. Bu donemdeki dlcimlerin hatali olacagi dikkate
alinmahdir

U MAKE KNOWLEDGE

Transmiter

m Deri
- - 'ﬁv/
Glukoz sensori

Doku sivisi

Glucose oxidase

Hicre
Gluconic acid

e Glukoz
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KS degerleri cok hizli degistiginde Interstisyel sivinin sekeri, SG
degeri daha yavas degisir.Bu aradaki fark gecikme zamani (Lag
Time) olarak adlandirilir

* Ornegin yemek sonrasi glukoz
Olcimleri asagidaki gibi olabilir.

e Kapiller KS: 150
* Interstisyel Sivi (SG) Sekeri: 120

) \'\‘ .

() DIABETES TECHNOLOGY & THERAPEUTICS
Volume 11, Supplement 1, 2009
© Mary Ann Liebert, Inc.

A Tale of Two Compartments: DO 10,1089, cia2009.0002
Interstitial Versus Blood Glucose Monitoring

Eda Cengiz, M.D. and William V. Tamborlane, M.D.



KG = Kan Glukozu, Kan Sekeri
SG = Sensor Glukozu

Interstitisyel siviya gecmeden 6nce glukoz dnce kan dolasimina

%ICE% Kan Glukozunu takip eder

© 2017 Abbott ADC-04832 v1.0 05/17



© 2017 Abbott ADC-04832 v1.0 05/17



KG’u her zaman SG’unun
onundedir

140

© 2017 Abbott ADC-04832 v1.0 05/17



Glukoz seviyeleri stabil seyrettiginde KG ve SG
arasinda fark yoktur/cok azdir

Reference quote: Use of Subcutaneous Interstitial Fluid Glucose to Estimate Blood Glucose: Revisting
Delay and Sensor Offset, Kerstin Rebrin, M.D., 1 Norman F. Sheppard Jr., Ph.D., 1 and Garry M. Steil, Ph.D.2

© 2017 Abbott ADC-04832 v1.0 05/17



Glukoz seviyeleri hizli degistiginde KG ve SG

arasindaki fark artar
¢ KG I

© 2017 Abbott ADC-04832 v1.0 05/17



SGl ile tek odak o andaki Glukoz él¢iimui degil
ayni zamanda Glukozun nasil degistigidir.
(Glukoz Trendi)

© 2017 Abbott ADC-04832 v1.0 05/17
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JAMA | Original Investigation
Continuous Glucose Monitoring vs Conventional Therapy
for Glycemic Control in Adults With Type 1 Diabetes
Treated With Multiple Daily Insulin Injections

The GOLD Randomized Clinical Trial

Marcus Lind, MD, PhD; William Polonsky, PhD; Irl B. Hirsch, MD; Tim Heise, MD; Jan Bolinder, MD, PhD;
Sofia Dahlqvist; Erik Schwarz, MD, PhD; Arndis Finna Olafsdéttir, RN; Anders Frid, MD, PhD; Hans Wedel, PhD;
Elsa Ahlén, MD; Thomas Nystrém, MD, PhD; Jarl Hellman, MD

Run-in Washout period
period I Period 1 J and crossover Period 2

L CGM first

9 Conventional therapy first
—@)— Receiving CGM

I T I T | I | T T I ] ] I T I T T 1
i Month

The GOLD Randomized Clinical Trial. JAMA. 2017 Jan 24,317(4):379-387.



DIABETES TECHNOLOGY & THERAPEUTICS
Volume 20, Number 9, 2018

© Mary Ann Liebert, Inc.

DOI: 10.1089/dia.2018.0177

META-ANALYSIS

The Effectiveness of Continuous Glucose
Monitoring in Patients with Type 2 Diabetes:
A Svstematic Review of Literature and Meta-analvsis

Study Total Study Mean
(publication sample  duration age (SD)
year) size (weeks) (years)

Country Device

Gender,

Inclusion
criteria

Exclusion
criteria

Change in
HbAlc from
baseline
(SD) (%)

Other outcomes

Details

Randomized controlled trials

Beck etal' 158 24 United States, Dexcom™ G4 CGM 60
(2017) Canada Platinum (11);
control
60 (9)
Cosson 25 24 France GlucoDay " CGM 57.2
etal” (4.4);
(2009) control
57.3(59)
Ehrhardt 100 12 United States Dexcom'™ CGM 60
et al.”! SEVEN" (11.9%;
(2011) control
55.5(9.6)
Sato et al.>’ 34 32 Japan iPro™2 CGM 59.9
(2016) (9): control
63.1 (8.5)
Yoo et al.'® 57 12 South Korea Guardian™ RT CGM 54.6
(2008) (6.8):
control
5759

Age 225 years; type 2
diabetes treated with
multiple daily injec-
tions of insulin for 21
year: HbAlc levels

1o 10%:

betes med
tion regimen =3
months

Age 40-70 years: type 2
diabetes treated with
oral antidiabetic
agents with or with-
out insulin at stable
dosage =3 months;
HbAc levels of 8%—
10.5%: SMBG =24
times a week: no
previous experience
with CGM; routine
follow-up at the
study center for =1
year

Age 218 ye ype 2
diabetes for =3
months: HbAlc lev-
els of 7% to 12%:
willing to perform
SMBG 4 times daily

Age 220 years; type 2
diabetes on insulin;
HbAlc levels of
6.9% to 11% and
fluctuations within
+5% prior 3 months;
regular visit to clinic

Age 20-80 years: type 2
diabetes treated with
insulin or oral hypo-
gly ic agents for
=1 year; HbAlc lev-
els of 8% to 10%:
stable diabetes medi-
cation regimen 22
months

Use of RT-CGM past
<3 months: plan to
use CGM during
study: pregnancy: re-
nal disease

Pregnancy: acute dis-
case with subsequent
poor glycemic con-
trol; proliferative ret-
inopathy: and renal
failure

Use of prandial insulin;
pregnant, lactating,
or attempting preg-

use of gluco-

s. amphet-

. anabolic or

e retinopa-
thy: serious liver dis-
case; serious Kidney
i icute heart
active mali

disease;
pregnancy

CGM 8.5 (0.6) to 7.7
(0.7): control 8.5
(0.7) 1o 8 (0.9); ad-
justed difference
0.3 (95% C1 -0.5%
0 0%): p=0.022

CGM 9.22 (0.99) to
8.59 (1.04), adjusted
difference —0.63
(0.34), p=0.05: con-
trol 9.07 (0.6) to 8.76
(1.43), adjusted dif-
ference ~0.31 (0.29),
p=0.18

CGM 84 (1.3)to 74
(1): control 8.2 (1.1)
to 7.7 (1.2): adjusted
difference —0.6;
p=0.002

CGM 8.2 (1.2) to 8.2
(1.3). p=0.05; con-
trol 8.2 (0.9) to 7.9
(0.8), p=0.05

No meaningful differ-
ences in severe hy-
poglycemia, diabetic
ketoacido:
quality-of-life out-
comes

5.8% CGM group re-
ported uncomplicated
implantation site skin
reactions; no signifi-
cant differences in
hypoglycemia

No differences in net
change in number or
dosage of hypogly-
cemic agents; no im-
provements in blood
pressure and weight

No significant differ-
ence in patient satis-
faction (DTSQ score)
between groups

Severe diabetic compli- CGM 9.1 (1) to 8 (1.2): Significant increase in

cations; corticoste-
roid use past <3
months; liver disease;
renal insufficiency

control 8.7 (0.7) to
8.3 (1.1); p=0.004

total ¢ se time
per week in CGM
group compared with
control group: no
significant differ-
ences in dropout
rates, reports of skin
reactions, or hypo-
cevents

aist circumference,
FBG. PBG, lipid
profiles, and total
calorie intake

CGM used daily: con-
trol group asked to
monitor BG at least 4
times a day: therapy
managed by the usual
providers

CGM implanted and
removed after 48 h
for both groups
(repeated after 3
months): only inter-
vention group had
CGM results dis-
closed; therapy man-
aged by their usual
providers

Four 2-week cycles
(2 weeks on/1 week
off) of RT-CGM for
a total of 12 weeks:
therapy managed by
their usual providers

2 Visits with 4- to 5-day
continuous recording
of retrospective
CGM per visit for
both groups: only in-
tervention group had
CGM results dis-
closed: guidance and
treatment recommen-
dations provided by
study team

3-Day RT-CGM once a
month for 3 months,
control group in-
structed to check
SMBG at least
4 times a week



Study Total
(publication sample
year) size

Study
duration

(weeks)

Country Device

Mean
age (SD) males
(vears) (%)

Gender,

Insulin
use

Inclusion
criteria

Exclusion
criteria

Change in
HbAlc from
baseline
(SD) (%)

Other outcomes

Details

Allen et al.” 52

(2008)

Haak et al.'”” 224

(2017)

Observational studies

Kesavadev 592

et al."
(2017)

Kim et al." 366

(2014)

Anjana
.
et al.?

(2017)

4678

8

United States Medtronic™

MiniMed
France, FreeStyle
Germany, Libre™
United
Kingdom
India iPro2,
Medtronic™
South Korea Medtronic
MiniMed
India FreeStyle
Libre

CGM 57 48

(14.56);
control 57
(12.47)

CGM 59.0 67

(9.9); con-
trol 59.5
(1)

CGM 54 73

(13): con-
trol 54.47
(11.66)

CGM 59 71

(10); con-
trol 59.1
(1)

CGM 57.3 61.1

(12.1);
control
57.1 (12.2)

0

224

545

98

3164

Age =18 years; type 2

diabetes not receiv-
ing insulin; HbAlc
levels >7.5%: not
engaged in physical
activity more than
2 days/week

Age =18 years: type 2

diabetes treated with
insulin for >6
months: HbAl¢
levels of 7.5% to
12%;, current diabetes
medication regimen
>3 months; SMBG
>10 per week for 22
months

Age 221 years; type 2

diabetes treated with
insulin or oral agents:
had baseline P-CGM
for 6-7 days and 6-
month follow-up
evaluation at com-
prehensive diabetes
clinic from June 2010
to August 2014

Type 2 diabetes; CGM

use between Decem-
ber 2008 and No-
vember 2009 for
CGM group; clinic
visit over 3 months
starting December
2008 for insulin-
treated control group
or over 2 weeks for
noninsulin-treated
control group

Type 1 or 2 diabetes;

FGM-based ambula-
tory glucose profiling
use between March
2015 and October
2016

Inability to walk 0.25

miles in 10 min; tak-

ing glucocorticoids;
uncontrolled BP;
neuropathy

A total daily insulin
dose of =21.75 units/
kg: severe hypogly-
cemia, diabetic
ketoacidosis or
hyperosmolar-
hyperglycemic state
past <6 months; use
of CGM past <4
months; pregnant or
planning pregnancy:
receiving steroid
therapy

History of bleeding

disorder or on warfa-

rin/heparin; recent
history of steroid or
alcohol abuse: preg-
nant or lactating;
noncompliant with
instructions from
diabetes care team

Lack of HbAlc mea-
surements before
CGM and at 3
months post-CGM
use; cancer or
severe illness; renal
insufficiency;

Lack of HbAlc mea-
surements; HbA lc
<7%

CGM-adjusted differ-
ence —1.16 (1.04),

p<0.05; control- ad-

justed difference

—-0.32 (1.02), p<0.05

CGM 8.65 (1.01) to
8.37 (0.83); control
8.75 (0.98) to 8.34
(1.14); 0=0.82

CGM 7.5 (14)t0 7
(0.9), p<0.0001;
control 7.7 (1.1) to
74 (1.1), p=0.0663

CGM 7.9 (1.5) to 7.3
(1.1); control 7.9
(1.6) to 7.7 (1.6);
p=0.010

Significant increase in

physical activity and
significant decrease
in BMI and systolic
BP in CGM group
compared with con-
trol

hypoglycemia in
CGM group; no dif-
ference in hypergly-
cemia, insulin dose,
and weight; signifi-
cant increase in
patient satisfaction
(DTSQ and DQOL);
no serious adverse
events related to
CGM: 4% CGM
group reported skin
reactions

Significant increase in

frequency of per-
forming SMBG from
the baseline in CGM

group compared with

control

Significantly more

changes in the treat-
ment modality of
CGM group com-
pared with control
group

CGM 9.2-8.3; control  30.4% patients had no

9.2-8.5; p<0.001

insulin dose adjust-

ment following AGP,

while 33.2% patients
had insulin dose in-
crease

CGM used for 3 days:

therapy managed by
their usual providers

Significant reduction of FGM used daily: con-

trol group managed
by SMBG

7-Day P-CGM data

collected from pa-
tient charts; therapy
managed by diabetes
care team

3-Day retrospective

CGM data collected
from patient charts;
therapy managed by
study team; propen-
sity score matched

14-Day FGM data col-

lected from patient
charts; therapy man-
aged by their usual
providers




CGM Usual care Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean  SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
1.1.2 RT-CGM and P-CGM
Allen 2008 -1.16  1.04 21 -0.32 1.02 25 35% -0.80 [-1.41,-0.20]
Yoo 2008 11 1.56 29 -04 13 28 46% -0.48 [-1.01, 0.05]
Ehrhardt 2011 -1 1.64 50 -05 1.63 50 8.2% -0.30 [-0.70, 0.09]
Beck 2017 -0.8 092 77 -05 114 75 124% -0.29 [-0.61, 0.03] —
Cosson 2009 -0.63 1.44 11 -0.31 1.55 14 20% -0.21 [-1.00, 0.59]
Kim 2014 -06 1.86 65 -0.2 226 301 176% -0.18 [-0.45, 0.09] —
Kesavadev 2017 -05 166 296 -03 156 296 48.9% -0.12[-0.29, 0.04] -
Sato 2016 0 177 17 =3 12 17 2.8% 0.19[-0.48, 0.87]
Subtotal (95% Cl) 566 806 100.0% -0.20 [-0.31, -0.09] E 3
Heterogeneity. Chi*=7.63,df=7 (P=0.37); F=8%
Test for overall effect. Z= 3.51 (P = 0.0004)
1.1.3 FGM
Anjana 2017 -09 1117 2339 -0.7 869 2339 95.9% -0.02 [-0.08, 0.04] -
Haak 2017 -0.28 1.3 149 -041 15 75 41% 0.09 [-0.18, 0.37] —_—
Subtotal (95% Cl) 2488 2414 100.0% -0.02 [-0.07, 0.04] 4
Heterogeneity. Chi*= 0.63,df=1 (P=0.43); F=0%
Test for overall effect. Z= 0.53 (P = 0.59)

4 05 0 05 1

Test for subqgroup differences: Chi*=8.44, df=1 (P=0.004), F=88.1%

Favours CGM Favours usual care
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* Isvec — 39554 Tip 1 ve Tip 2 DM

e Libre 9-15 ay arasi kullanan grupta T1 DM’da Alc degerlerinde % 0.44,
T2 DM’da % 0.66 azalma




FreeStyle Libre® System Use Is Associated with
Reduction in Inpatient and Outpatient Emergency

Acute Diabetes Events and All-Cause
Hospitalizations in Patients with Type 2 Diabetes

Richard M. Bergenstal', MD; Matthew S. D. Kerr?, PhD; Gregory J. Roberts?, BS; Diana
Souto?, BS; Yelena Nabutovsky4, MS; Irl B. Hirsch5, MD

1. International Diabetes Center, Park Nicollet and HealthPartners, Minneapolis, MN, USA
2. Abbott, Sylmar, CA, USA

3. Abbott Diabete Alameda, CA, USA

4

5.

Results:

Abbott, Sant: a, USA

University of Washington, Seattle, WA, USA
Note: Data presented have been updated fo reflect most recent analyses available since

Acute Diabetes Events

0.08+
€
@
= 0.064 Before
Q
g
o 0.044 "
c 2 O
g -
0.024
> -’
S o
0- HR: 0.40 [0.31 0.51] P: <0.001
L) L] | L) L)
Days from index
Before 0 -45 -90 -135 -180
After 0 45 90 135 180
Methods: Data Source Patients at risk
IBM Watson Health MarketScan® Before 2,463 2,463 2,463 2,463 2,463
After 2,463 2,421 2,370 2,276 2,186

+ Commercial and Medicare Supplemental insurance
claims for 30+ million individuals in the US

+ Inpatient, outpatient, and prescription-drug
information

* Person-level enrollment indicator allows for
longitudinal analysis

*  Widely published in peer-reviewed journals '*

1. Diekman SV, Polomsly WHL Type 2
2. Fitch K, Pywnscn BS, Duaaki K.
dishetes. J Manag Care Pharm 2003 39(8) 609 30

World: The Eusive Contrad. Disbetes Care. 201740(11) 1425343
impact of foc Medcare

Reduction in Acute Diabetes Events

Number of Events

Number of
Patients Affected

| Event Rate

(per patient-year)

Methods: Analysis and Outcomes

First flash CGM usage detected +6 months

l Before flash CGM After flash CGM ‘

\ J
T

Compare Outcomes

-6 months

+ All hazard ratios computed using Cox regression
with Andersen-Gill extension
* Nelson-Aalen estimator used for visualizations

* Primary: Acute Diabetes Events—combination
of inpatient and emergency outpatient events,
including
+ Hyperglycemia, Hypoglycemia, Ketoacidosis,
Hypoglycemic coma, Hyperosmolarity
dary: All inpatient hospitalization|

6-months
Pre-Purchase

221

181

0.180

6-months
Post-Purchase

84

73

0.072

Methods: Study Cohort

ﬁnclusinn criteria \
* Purchase of FreeStyle Libre CGM (Nov 2017-Sep 2018) — identified via pharmacy NDC codes
* Type 2 diabetes — identified via ICD-9/-10 diagnosis codes
* Age18+
+ Treated with short- or rapid-acting insulin therapy - identified via pharmacy NDC codes
{ At least 6 months of pre-purchase database enrollment

/l{.\vlusinn criteria N
+ History of any CGM purchase - identified via pharmacy NDC codes or HCPCS codes

*+ Gestational diabetes — identified via ICD-9/-10 diagnosis codes
\- Both Type 1 and Type 2 code on latest encounter




Change in A1c With and Without Participant Characteristics
Intermittent Use of CGM in Adults With

Type 2 D_iabetes_ Participat.in_g in the Cy— Overs 1|} oM N0 oo
Onduo Virtual Diabetes Clinic Age, yr 535:87 | 53281 | 53790

Female, n (%) 374 (61.1) 134 (62.9) 240 (60.2)

BMI, kg/m? 355+7.9 351472 35.7 = 8.3
Baseline HbA1c, % 7.7+1.7 78+-19 1.7+1.7

Ronald F. Dixon, MD

Medication use, n (%)
Sulfonylurea 144 (23.5) 56 (26.3) 88 (22.1)
Insulin 202 (33.0) 70 (32.9) 132 (33.1) ‘

Rural geography, n (%) 161 (26.4) 51(24.2) 110 (27.7)

Onduo Virtual Diabetes Clinic (VDC) Greater Improvement in HbA1c with tCGM

- Health coach
Mobile app 0.5%
- Connected BGM s

¢ - 4 A1lc home test kit ).0%
care for people with diabetes . S ‘ r
’ kS N = 0.5% 0.4% *
Live video consultations with | AR 0.6%
-1.3%

Technology- and relationship-driven

Expert Care

\
endocrinologists for medication ‘ / CDCES

' fCGM 1.5% = iICGM

' ° '\./’ '
Ability to remotely prescribe o '

medication and tCGM devices, and ' / 3.0%
to ship tCGM devices in 50 states 2 S Sk -

- Endocrinologists
~ Medication Optimization
- tCGM prescription

management -
<2.0% _l = No CGM

2.5%

Change in HbA1c (%)

8.0 10 9.0% 7.0t0 <8.0%
Initial HbA1c category

Mean follow-up: 6.1 £ 0.9 months




HbA1c
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Type 1% & Type 2
Diabetes

>250 mg/oL. s o
(13.9 mmollL) S

>180 mg/dL
(10.0 mmollL)

<6 saat

Target Range:
70-180 mg/dL
(3.9-10.0 mmollL)

>70%

Clinical Targets for Continuous
Glucose Monitoring Data
Interpretation: Recommendations
From the International Consensus
on Time in Range

Diabetes Care 2019;42:1593-1603 | https://doi.org/10.2337/dci19-0028

Older/High-Risk:
Type 1 & Type 2
Diabetes

Target
>250 mg/dL
(13.9 mmollL) -<1°°/°

>180 mg/dL

(10.0 mmollL) <50%"

Target Range:
70-180 mg/dL SEQY
(3.9-10.0 mmollL) S0%
+ <1 saat
<70 mg/dL (3.9 mmollL) <4% <70 ma/dL. (3.9 mmolL .
<54 mg/dL (3.0 mmollL) <1% mg/dL (3.9 mmollL) <1%
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Type 1 Gestational & Type 2
DiabetesT Diabetes$
Target >140 mgldL
(7.8 mmol/L)
>140 mg/dL <259
(7.8 mmol/L) %

Target Range:
63-140 mg/dL
Target Range: (3.5-7.8 mmollL)
63-140 mg/dL >70%
(3.5-7.8 mmollL)
<63 mg/dL (3.5 mmoliL) <4%"™ <63 mg/dL (3.5 mmollL)
<54 mg/dL (3.0 mmol/L) <1% <54 mg/dL (3.0 mmollL)
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Kog Universitesi Hastanesi Diyabet Teknolojileri Egitim Merkezi o KOC {INIVERSITESI

Siirekli Glukoz Izlemi icin Klinik Rehber HASTANESI

Ayaktan (Ambulatuvar) Glukoz Profili (AGP) Yorumlamak icin 9 Adim

Siirekli glukoz izlemi (CGM)'nin hem hiperglisemi hem de hipoglisemi riskini azaltarak diyabet yonetimini iyilestirdigi gosterilmistir. Asagidaki 6rnekteki

gorildigi gibi, CGM verileri gorsel olarak Ambulatuvar (Ayaktan) Glukoz Profili'nde (AGP) gésterilir. CGM'i en iyi sekilde kullanmak, verileri etkili bir
sekilde yorumlamak ve diyabetlilerin karar verme siireclerine dahil olmasi icin 9 adimdan olusan bu rehberi kullanabilirsiniz.

1. Adim: Karar vermek icin yeterli veri oldugundan emin olun. Asagidaki 6rnek AGP, 13 gtinliik veriyi géstermektedir. En az 10 giin, ideal olarak 14 giinliik
veri olmalidir.

2. Adim: Miimkiinse, AGP'nin ¢iktisini alarak iizerine asagidaki konularda notlar alin:
a. Diyabetin tipi ve siiresi, yas, agirlik (kg) ve insiilin kullaniyorsa giinliik doz (iinite/kg).
b. Rutin uyanma zamani (UZ), kahvalti (K), 6gle yemegi (O), aksam yemegi (A) ve yatma zamani (YZ).
c. ilag/insiilin zamanlari, dozu ve diizenli alindigi zamanlarda egrinin altinda gegen zamana etkisi (Bu, bolus insiilinin yemeklerden énce alinmasinin ne

kadar dnemli oldugunu vurgulamak icin ¢ok iyi bir firsattir)
d. Rutin clarak yapﬂan bir egzers.iz veya ara aéﬁnfatlgtlrmahkzamam var ise not edin.

3. Adim: Rapora notlarinizi "isaretledikten” sonra diyabetli ve/veya ailesine kisaca ne gérdiigiinii sorun ve bunlarin nedenleri konusunda aciklama isteyin.
Genel olarak HbA1C degerinin %7'den az, glukozun %70 veya daha fazla oranda hedef aralikta olmasi gerektigini agiklayin. Hipoglisemide (70 mg/dL altinda)
gecirilen zamanin % 5’in altinda olmasi hedeflenmelidir. Genellikle diyabetliler glukoz seyirleri konusunda diiriist ve yardimai bilgiler saglarlar.

4. Adim: Diisiik glukoz seyirlerine bakin.
a. % 5 alt cizgisi gliniin belirli bir doneminde 70 mg / dL hedef cizgisine degiyorsa, o dénemde tiim glukoz dederlerinin % S'inin <70 mg / dL
oldugunu diisiiniin ve tedavide degisiklik yapmay: planlayin. Eger %25 cizgisi 70 mg/dL hedef cizgisine dediyor veya altinda kaliyorsa veya %5 c¢izgisi
54 mg/dLl'ye ulasiyorsa hemen harekete gecilmelidir.
b. Disiik glukoz olaylarini bir kez daha kontrol etmek igin giinlik gd&riinimlere de bakin ve hafta sonlarn veya &zel etkinlik ginlerinde
kiimelenme olup olmadigina dikkat edin.



5. Adim: Yiiksek glukoz seyirlerine bakin.

a. instilinin/ilacin haftada kag kez atlanmis olabilecedini veya insiilinin gergekten yemeklerden &nce alinip alinmadigini sormayi unutmayin.

b. Rutin yemek zamanlarina bakin ve kan glukozundaki yiiksekliklerin yemek &ncesinde mi sonrasinda mi oldugunu tartigin.

c. Hafta ici ve hafta sonu uyanma zamani, yemek zamanlari ve yatma zamanlar arasindaki farkhliklar sorun.

d. Yiksek glukoz olaylarini bir kez daha kontrol etmek ve hafta sonlan veya 6zel etkinlik giinlerinde kiimelenip kimelenmediklerini gérmek icin ayrica
gtinlik gériinimlerin ¢iktilarina bakin.

6. Adim: Koyu mavi (degerlerin %50'si) veya agik mavi (degerlerin %901) alanlarin ¢ok genis oldugu yerleri (glukoz degiskenligi fazla olan yerleri)

tartisin.

a. Diyabetli glisemik degiskenligi azaltmak icin; yiyeceklerin miktarini veya zamanini ayarlamak, karbonhidrat sayimim dogru bir sekilde
yapmak, insiilin zamanlamasini ayarlamak, egzersiz yapmak ve/veya stresi azaltmak gibi degisiklikler yapabilir mi?

b. Diyabetli yiyecek ve egzersiz giinliiglini ya da varsa elektronik verilerini AGP ile eslestirin.

7. Adim: Diyabetli mevcut AGP ve CGM verilerini bir 6nceki verileri ile karsilastirin ve gelismeleri tartisin. Yolunda giden ve iyilesen glukoz dederlerine
dikkat edin. Her olumlu gelismeyi pekistirin. “Bu olumlu dedgisiklikleri saglayabilmek icin neleri yapmak yardimci oldu? Daha fazla iyilesme icin neler
yapabiliriz konusunda fikirleriniz var mi?” diye sorun.

8. Adim: Diyabetli ile birlikte bir veya iki spesifik neriden olusan bir eylem plani olusturun.

a. Her zaman &nce hipoglisemiyi tedavi edin.

b. Bir hiperglisemi paternini tedavi ederken, tedavi etmeyi planladiginiz hipergliseminin en az 12-18 saat sonrasini géz éniine alin. Koyu mavi (degerlerin
%25'1) veya gri (dederlerin %5'i) egrileri 70 mg / dL ¢izgisine veya daha diisiik bir degere iniyorsa ¢ok dikkatli olun veya hipoglisemi diizelene kadar
hiperglisemiyi dizeltmeyi erteleyin.

9.Adim: Diyabetli veya ailesine ilizerinde notlarinizin dayazih oldugu AGP verilerinin bir ciktisini verin. Kayit altina almak icin AGP verilerini taratin ve

elektronik saglik kaydina ekleyin. Hastanizin bir sonraki randevuyu ne zaman planlayacagini ve herhangi bir siiphe halinde diyabet ekibini ne zaman
arayacagini anladigina emin olun.

Bu rehber n!uﬁlduki kn',rnnﬁn dﬂ"'ﬂl‘llllrlk hulrlnnml;hr.

Kaynak
Johnzon ML, Martens TW, Criego AB, Carlzon AL, Simonson GO, Bergenstal RM. Utilizing the Ambulatory Glucose Profile to Standardize and Implement Continuous Glucose Monitaring in Clinical Practice.
Diabetes Technol Ther. 2019 Jun; 21(52):5217-5225.



AGP Report

GLUCOSE STATISTICS AND TARGETS

26 Feb 2019-10 Mar 2019 13 days
% Time CGM is Active 99.9%

Glucose Ranges

Target Range 70-180 mg/dL .
Below 70 mg/dL.
Below 54 mg/dL.
Above 180 mg/dL .
Above 250 mg/dL ..

Each 5% increase in time in range (70-180 mg/dL) is clinically beneficial.

Targets [% of Readings (Time/Day)]
..Greater than 70% (16h 48min)
Less than 4% (58min)

..Less than 1% (14min)
Less than 25% (6h)
..Less than 5% (1h 12min)

Average Glucose 173 mg/dL
Glucose Management Indicator (GMI)  7.6%
Glucose Variability 49.5%

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

Name
MRN
~—— Very High250mgrdl)................... 20% (4h 48min)

250
High (181-250 mg/dL)......................... 23% (5h 31min)

180

........ 47% (11h 17min)

Target Range (70-180 mg/dL)

..4% (58min)
6% (1h 26min)

70
54 Emmm— | OW (54-69 mg/dL)...
Very Low (<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 occurring in a single day.
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Each daily profile represents a midnight-to-midnight period.



Table 5—Estimate of A1C for a given TIR level based on type 1 diabetes and type 2 diabetes studies
Vigersky and McMahon (27) (n = 1,137

Beck et al. (26) (n = 545 participants with type 1 diabetes) participants with type 1 or type 2 diabetes)
TIR 70-180 mg/dL AlC, % 95% ClI for predicted TIR 70-180 mg/dL Al1C, %
(3.9-10.0 mmol/L) (mmol/mol) A1C values, % (3.9-10.0 mmol/L) (mmol/mol)
20% 9.4 (79) (8.0, 10.7) 20% 10.6 (92)
30% 8.9 (74) (7.6, 10.2) 30% 9.8 (84)
40% 8.4 (68) (7.1, 9.7) 40% 9.0 (75)
50% 7.9 (63) (6.6, 9.2) 50% 8.3 (67)

90% 6.0 (42) (4.7, 7.3) 90% 5.1 (32)

Every 10% increase in TIR = ~0.5% (5.5 mmol/mol) A1C reduction Every 10% increase in TIR = ~0.8%
(8.7 mmol/mol) A1C reduction

The difference between findings from the two studies likely stems from differences in number of studies analyzed and subjects included (RCTs
with subjects with type 1 diabetes vs. RCTs with subjects with type 1 or type 2 diabetes with CGM and SMBG).
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