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Table I. Common Sequence of Steps in Digital Transformation.

Common sequence of steps in
digital transformation

Insulin pump example

I. Simplify and automate a
complex manual operation

2. Capture and store data

3. Provide simple statistics
Develop advanced statistics
Network data sources

together
Apply machine learning

Bolus calculator
function

Time log data of
insulin delivery

Insulin pump data
summary

Personalized
recommendations

Connected pump and
CGM

Automated insulin
delivery

Abbreviation: CGM, continuous glucose menitoring.

X3 AR R TEEIC

B3 DX EIEDTN ©

ZD—F . BERFREF DT RTOBEIC. AVR) RV TEEN BB D01 TG ERE LA

—_——

TI7V/—

DR URTEIEADY

EVWVST R R IEBREN A VR VEEDEAOBEGEREIC

Bo 40

=

ERIFTEN



Mo THY. DX ERADEMENRESN SR ERHL THEBELH D,

2-1CGM 7
CGM (. oY —HEOMLE. FIEHLFEVNOTEOMLELGEIZELY ., CORFERTRREICHRLIZA.
2B TOCGM DT—EADFERILRLTEWVEIFE R, HoAle [EFERBRBEICHITARAMERRFS ﬁHILE(D
RIEDEELGT—H—THY. Z<D CGM study DEBEIUFRAVMELTHERASNTLSA  BEMBELT TS
— VR TV RESIEFEIT AR NECHRNIZRET ST ILI—RRNAVDRESOHEEDIEIZFELT
WA LI TEGL, Tz, 13k, B, BRZIELEEDLLKOMDERA., HbATc BIEDFiHZEFISHILTLY
HELHMoNTEY ., CGM FERAD R EMEITTF->TLVD,
COLSICMBEDRBLEEECERNEBEE=2) T T5H5Y—ILELTHEEL CGM [2TDUVT, 2017 &, F
R ¥EFRRBET Y /O —% 4 Advanced Technologies & Treatments for Diabetes (ATTD) &i%(&£. CGM DT —4
BRRMOBERILTEHEL-ERANGERZIRHIHMBEEDRERELELLT Time In Range (TIR) 12 EL 1=,

AEEDEE ) EBFRETILI—XBERAAD 1 BHEYDKRM (TIR), BFEJIILI—R&EBREAZTHDS

(<70mg/dL) B5f (TBR: Time Below Range), 8 KU HEY JLO—X &% L [EA(>180me/dL)EFE (TAR: Time
Above Range)&UVo7T= 3 F8EEM) Metric Z LN TIMEE BAITOENTES, ”

Table 3—Guidance on targets for assessment of glycemic control for adults with type 1 or type 2 diabetes and older/high-risk

individuals
TIR TBR TAR
% of readings; % of readings; % of readings;
Diabetes group time per day Target range time per day Below target level time per day Above target level
Type 1*/type 2 >70%; 70-180 mg/dL <4%; <70 mg/dL <25%; >180 mg/dL
>16 h, 48 min  (3.9-10.0mmol/L) <1h (<3.9 mmol/L) <6 h (>10.0 mmol/L)
<1%; <54 mg/dL <5%; >250 mg/dL
<15 min (<3.0 mmol/L) <1 h, 12 min (>13.9 mmol/L)
Older/high-risk# >50%; 70-180 mg/dL <1%; <70 mg/dL <10%; >250 mg/dL
type 1/type 2 >12 h (3.9-10 mmol/L) <15 min (<3.9 mmol/L) <2 h, 24 min (>13.9 mmol/L)

Each incremental 5% increase in TIR is associated with clinically significant benefits for individuals with type 1 or type 2 diabetes (26,27). *For age <25
years, if the A1C goal is 7.5%, set TIR target to approximately 60%. See the section CLINICAL APPLICATION OF TIME IN RANGES for additional information
regarding target goal setting in pediatric management. #See the section oLDER AND/OR HIGH-RISK INDIVIDUALS WiTH DIABETES for additional information
regarding target goal setting.
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Older/High-Risk: Pregnancy: Pregnancy:

Wpenfa“sghwpez Type 18 Type 2 Type 1 Gestational & Type 2
* Diabetes Diabetest Diabetes$
Target arget
>250 mg/dL :';: >250 mg/dL o >140 mg/dL
(13.9 mmol) (13.9 mmollL) <10% (7.8 mmolt)
>180 mgldL " >140 mg/dL <25%
(100 mmoll) <25% — (7.8 mmolL)
(10.0 mmolL) <50%*
Target Range:
63-140 mg/dL
Target Range: Target Range: (3.5-7.8 mmollL)
70-180 mg/dL >70% 63-140 mg/dL |>70%
(3.9-10.0 mmol/L) Target Range: {3.5-7.8 mmolll)
70-180 mg/dL
(3.9-10.0 mmoliL) >50%

<70 mgidL (3.9 mmolL) Y <4%™ <63 mg/dL (3.5 mmolL) <4%™  <63mg/dL (35 mmoll)
<54 mgdL (3.0 mmollL) <1%  <TOmg/dl BImmoll) EESN=% <54 myrdL (3.0 mmoll) BT <stmgil (30 nmoi) M

= For age <25 yr., if the A1C goal is 7.5%, then set TIR target to 60%. (See Clinical.
Time in Ranges section in the text for additional information regarding target goal setting in pediatric manawnem.)
1 Percentages of time in ranges are based on limited evidence. More research is needed.

§ Percentages of time in ranges have not been included because there is very limited evidence in this area. More
research is needed. Please see Pragnancy section in text for more considerations on targets for these groups.

* Includes percentage of values >250 mg/dL (13.9 mmollL).
**Includes percentage of values <54 mg/dL (3.0 mmollL).
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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 Al1C, % 95% Cl for predicted TIR 70-180 mg/dL AlC, %
(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)
60% 7.4 (57) (6.1, 8.8) 60% 7.5 (59)
70% 7.0 (53) (5.6, 8.3) 70% 6.7 (50)
80% 6.5 (48) (5.2, 7.8) 80% 5.9 (42)
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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2-2 Smart Insulin Pens and Caps
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TABLE 1. Overyigy of InPen ESYSTA, Pendiq, and YpsoMate SmartPilot Smart Insulin Pens TABLE 2. Overview of NovoPen 5 Plus, NovoPen Echo, Vigipen, and KiCoPen Smart Insulin Pens
InPen ESYSTA Pendiq YpsoMate SmartPilot NovoPen 5 Plus NovoPen Echo Vigipen KiCoPen
mpany panion Medical Emperra P YpsoMed Company Novo Nordisk Novo Nordisk Diabnext Cambridge Consultants
Country of origin Jnited Stat Germany >ermany land Country of origin United States United States United States United Kin:
FDA approval 2016 No No Ne FDA approval No Yes No No
US. availability Yes N No i USS. availability No Yes No No
$193 €169 Cost $68 (~£52)" ~$54-867 with discount _ Unable to verify Unable to verify
Insulin comy ibilities ISP r mi
paticy Provaspact 3-mi frownitin Fapart Sl Aepart 2k Unable o verily Dnable 1o verily
= compatibilities cartridges cartridges
A o Unable to verif
. ! Aop service No No Apple Unable to verify
Blu H Yes Ye: Ye Ye
Bluetooth No No Yes Unable to verify
uUse No N Yes N
§ UsB No No No Unable to verify
Features
Features e Recordstime  ® Designed for children ¢ Automatically o Records time and
since and dose records the time amount injected
* Records time since
oflastinjaction 5 of injection as well
and dose of last
) as the amount of
* Displays battery injection
oyt insulin injected
leandmemory o Displaysbatterylife | oo o o
status ek ransfers the data
® Rechargeable via Bluetooth to
battery ® Half-unit dosing app
*Currency conver n 29 January 2019, *Currency conversions conducted on 29 January 2019.
TABLE 3. Overview of Smart Caps TABLE 4. Overview of Insulin Pen Attachments
GoCap Timesulin Duka: InsulClock Clipsulin Easylog InsulCheck
Company Common Sensing Bigfoot Biomedical Dukada Company InsulCloud Diabnext BioCorp Innovation Zed, Ltd
Country of origin United States United Kingdom Denmark Country of origin Spain United States France Ireland
Year created 2013 2010 2012 FDA approval No No No No
FDA approval No No No U.S. availability No No No No
Cos $285 (€249)* $40 <$50 $32
U.S. availability Yes No No ost
Insulin KwikPen, FlexTouch, SoloStar pens Unable to verify FlexPen, KwikPen, SoloStar

$25/month $15.72 (-£12)* $46 (- €40)* ClikSTAR, KwikPen,

Luxura, FlexPen,
FlexTouch

pens, NovoPen 3/4/5/Echo,
Luxura HD, Savvio, ClikSTAR

Cost compatibilities SoloStar pens

KwikPen, FlexPen, FlexTouch,
SoloStar pens

SoloStar pens, FlexPen, and FlexPen, SoloStar pens

KwikPen (2019) pens

Insulin compatibilities

App service Apple, Android Apple, Android Unable to verify No
App service Apple, Android No No

Bluetooth Yes Yes Yes No
luetooth Yes Yes No
Bluetooth e NG N’ o s

Ye: ) ] - c

use ad Ne Ne Features o Shows the type, ® Shows the type. « Detects time, o Records elapsed time
Features * Displays remaining insulin ® Tracks the time since last * Flexible grip allows for time, and quan time, and quantity of date, amount of between injections

tity of insulin insulin administered

administered

insulin injected ® Green light flashes when

dose injected

injection more stability

 App displays type/time of

o Alerts patients
insulin administration £

about missed,
extra, and next

* Battery life of 1 year * Has a light above nee-

le for better visibili
o App allows for blood glucose dle for better visibility dose reminders,

monitoring and meal entry * Shows time elapsed
since last injection

*A\Pp provides * Temperature sensor

Memory

, N  Replaceable battery
injections

* Lasts 1 year fluctuatios

*Currency conversions conducted on 29 January 2019. *Currency conversions conducted on 29 January 2019.
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Legacy Tracking Smart
Insulin Delivery Insulin Pen (TIP) Insulin Pen (SIP)

[ 1

STAGE STAGE STAGE STAGE
Vial / Syringe Tracking Real-Time Integrated Smart Smart
Insulin Pen Tracking Tracking Insulin Pen, Insulin Pen,
Traditional Insulin Pen Insulin Pen with Dose with Advanced

Insulin Pen Bhrospective Calculator Decision Support
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