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CGM —coming up...

Eversense (Senseonics)

Freestyle libre (Abbott)
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Flash glucose monitoring

e prubéh glykemické krivky spolu s aktualni hodnotou a
trendovou Sipkou po nacteni pres NFC ctecku

* nekalibruje se
* vydrz 14 dni W
* neobsahuje alarmy




Eversense CGM Hommimi
09 =
* Implantabilni senzor méri koncentraci RO~ O

glukozy v intersticialni tekutiné v podkozi |
* Princip fluorescence |

3.3x15mm Yo T l )) 0
g i®

¥ \ Sensor Smart Transmitter Mobile App

) . e NFC

* 5-min intervaly, 90 dni
e prenos do mobilniho telefonu
e kalibrace z SMBG




Princip mereni

* Sensor: mikro-fluorometr zapouzdreny v kapsuli z biokompatibilniho materialu

* pHEMA (poly-2-hydroxyethylmethakrylat s kopolymerizovanym fluorescencnim
indikatorem

* Senzor je napajen transmitterem pres NFC pouze v okamzicich vyvolani excitace
fluorescencniho indikatoru (tj. kazdé 2 minuty) a ze ziskanych hodnot vypocita
koncentraci glukozy a trend

* Mezi mérenimi je napajeni senzoru preruseno

LED (UV) Anténa

Indicator
Matrix

Fotodioda Za pOUZd Feni http://www.sciencedirect.com/science/article/pii/S0956566314003558?via%3Dihub



Princip méereni

* glukdza se reverzibilné vaze na indikator skupiny kyseliny borové (receptor glukozy)

e Navazanim glukdzy dojde k naruseni foto-indukovaného prenosu elektront (PET),
ktery ma za nasledek zvyseni intenzity fluorescence

* Fluorescence se zvysuje s koncentraci glukozy az do okamziku vyplnéni vSech mist
pro jeji navazani -> signal dosahne tzv. faze plateau
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http://www.sciencedirect.com/science/article/pii/S0956566314003558?via%3Dihub



Aplikace senzoru

e Skrze tenky rez (5-8mm) do podkozi na horni ¢asti paze se
senzor zavede specialni zavadéci jehlou

* Misto zavedeni se uzavre sterilni naplasti
* Vykon je proveden ambulantné v lokalni anestézii




GlucoTrack

* neinvazivni méreni glykémie

* kombinace 3 technologii

 ultrazvukova (zmeéna akustické rychlosti
pfi zméneé koncentrace glukdzy)

» elektromagneticka (zména el. impedance)

* termalni (zména v charakteristice prenosu
tepla)

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2771521/

GlucoTrack® intended use: GlucoTrack® Model DF-F is a non-invasive intermittent glucose
monitoring device for home-use. GlucoTrack® model DF-F is intended for adults 18 years and older
with type 2 diabetes or pre-diabetes,

Medications intake and/or treatment decisions should not be based solely on GlucoTrack® model
DF-F measurements. GlucoTrack® Model DF-F is a glucose monitoring device and should not be used
for diagnosis purposes,

http://www.integrity-app.com/the-glucotrack/

MARD (Mean Absolute Relative
Difference)
Dexcom G4: 11.0% (2014)
Enlite: 13.5% (2014)
GlucoTrack: 22,2% (2011)

http://onlinelibrary.wiley.com/doi/10.1111/dom.12378/
full

https://professional.diabetes.org/abstract/validity-
glucotrackreg-non-invasive-glucose-monitor-variety-diabetics



GlucoTrack — neinvazivhi mereni glykemie




Glucowise

e stale ve fazi testovani

e prostup nizkoenergetickych
radiovych vin skrze
prokrvenou tkan meazi
palcem a ukazovackem

 analyza ziskaného signalu

@pglucowise




Dalsi doplhkové technologie




Monitorace fyzicke aktivity

Totals 2?,25? steps 6 floors 18.65 km 2,945 calories

148 bpm

Heart Rate 150

140

130

Average heart rate
147 bpm 120




Meéreni fyzickeé aktivity

* Naramky pro méreni fyzicke aktivity
« Vznikly diky:
— Prichodu ultra-nizkoprikonovych CPU

— Vyuziti MEMS akcelerometrt a gyroskopu
— Standardu Bluetooth 4 = BLE

e Meéreni TF

— Pletysmograficka metoda
— Pulsni rezimy
* Desitky vyrobcu
 Upload dat ,do cloudu® skrze mobilni app
« Mereni fyzické aktivity podporuje i vétsina
chytrych hodinek




Srovnani aktivity trekru

Fitbit Flex vs.
Garmin vivofit vs.

Xiaomi band

Fitbit Flex Garmin vivofit Xiaomi
Baterie min 5 dni 1 rok 60 dnU
Pamét 7 dni* meésic meésic
Synchronizace na pozadi ano ne ano
Displej ne ano Ne
monitoring spanku ano ano Ano
Frekvence zaznamu 1 minuta 15 minut 1min

* celkové denni udaje 30 dni




Monitorace vahy, tlaku,... =y T2D




DalsSi funkce pro pokrocilé pacienty/lékare
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Change in SG 6.0 mmol/I | SG 12mmol/|
Medtronic Abbott glucose expected SG | expected SG
Minimed 640G | Dexcom | Libre & | mmol/lin 15 range mmol/l | range mmol/|
& VEO G4 & G5 | Navigator minutes Real life speak | in 15 minutes | in 15 minutes
B - 0.0-0.8 Stable 5.2-6.8 11.2-12.8
v N N 0.8-1.7 | Falling slowly 4.3-5.2 10.3-11.2
‘L >1.7 Falling qucikly <4.3 <10.3
Minimed 640G G5 >2.5 Falling rapidly <3.5 <9.5
j‘i A | A~ | 08-17 Rising slowly 6.8-7.7 12.8-13.7
** * 1‘ >1.7 Rising quickly >7.7 >13.7
Minimed 640G G5 >2.5 Rising rapidly >8.5 >14.5

http://mm640g.blogspot.cz/2016/09/episode-3-battle-of-cgm-systems-g5-vs.html



Bolusovy kalkulator

* Pacienti vetSinou zadavaji nasledujici parametry v ramci nastaveni:
* Cilové rozmezi glykémie
* FIC —faktor inzulinové citlivosti
0 kolik mmol/I se sniZi glykémie po podani 11U
* v nékterych aplikacich Ize nastavit rlizné hodnoty pro rizné ¢asové obdobi
* |SP —inzulino-sacharidovy pomer
e pocet gramu sacharidii kompenzovanych 11U
v nékterych aplikacich lze nastavit rdzné hodnoty pro rtiizné ¢asové obdobi
e doba aktivniho inzulinu

* individualni, dle druhu inzulinu a rychlosti vstfebani
* cca 4h pro rapid-acting (Humalog, Novorapid, Apidra)



Bolusovy kalkulator

o kolik mmol mi snizi
vystupni glykemie glykémii pldnovana davka
(predikovana) inzulinu + aktivni inzulin

|
v
BGoy: = BGiy — BGiny+ BGgp[mmol/I] |

|

o kolik mmol mi zvysi glykémii
pldnovany pfijem sacharid(

vstupni glykémie



Accu-chek Aviva Expert meter

d Test Blood Sugar E Enter Carbs ﬂ Confirm Advice
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Bolusovy kalkulator

* mobilni aplikace — vhodné pro pacienty s MDI

eseee ATAT M-Cell ¥ B:50PM

<

SUMMARY

Eater Your blood glucose and carbs.
Thea press Hhe calcalate buton

4.0 Units

Food 4.0 + Corr. 0.0 D08 0.00




Propojeni pumpy a CGM

* SAT — sensor augumented therapy

e Aktualni trend — krok k uzavrené smycce

* Rizeni bazalni davky insulinu podle aktualni glykémie z CGM

* [dealni pro udrzeni stabilni glykémie béhem spanku — neni pohyb, neni
prijem sacharidu

» Kombinace vyrobcl pumpa x CGM dostupné v CR
e Accu-chek Insight: -
* Animas Vibe: Dexcom G4

e Dana Diabecare R: -
e Medtronic MiniMed 640G: senzor Enlite



Low Glucose Suspend

120

* Zasadni komplikace - zpozdéni
* Zpozdéni CGM
e Zpozdéni akce insulinu

80

lucose (mg/dL)

é_eo __________ w ______________________________
e Aktualné pouzivané rezimy: . —
* Pouze ochrana pred hypoglykémii o el Sam
* Insulin Ize pouze dodat nebo doddvku zastavit s, —

Glucose value without Glucose value with Insulin Delivery
..............

* Low Glucose Suspend

e Davkovani insulinu je zastaveno (suspend) az na 2h, pokud

aktualni glykémie klesne na predem nastaveny nizky prah
glykémie

* Po narustu glykémie zpét je dodavka insulinu obnovena

http://multimediacapsule.thomsonone.com/medtronic/medtronic-gains-approval-of-first-artificial-pancreas-device-system-with-threshold-suspend-automation-
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Predictive Low Glucose Management

* Snaha, aby hypoglykemického
prahu vibec nebylo dosazeno

* Dodavka inzulinu je zastavena
pokud je glykémie:

<3.9mmol/L nad limitem nizké
glykémie

e pokud je predikovano, ze dosahne
nizkého limitu do 30 minut

http://www.childrensdiabetescentre.org.au/our-research/technology-trials/

| Smartguard

30 minute window

Smartguard %
triggered

7.7 (3.9 above low limit)

4.9 (1.1 above low limit)

Low limit set at 3.8

www.everydayupsanddowns.co.uk




*Mote: More than 10 boluses occumed. The 10 largest boluses are shown.
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*Mote: More than 10 boluses occumed. The 10 largest boluses are shown.
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Hybrid closed-loop (HCL)

run-in phase: 2 tydny open-loop
study phase: 3 mésice hybrid closed-loop

Adolescents

The range of glucose values was
much narrower overall at all time
of day, particularly after breakfast.
Unlike the adults, the adolescents
saw a lower average glucose on
the 670G at many times of day.

Sensor Glucose mgidL (Median, IOR)

I I I ! I 1 1 I I 1
0 o1 02 03 04 05 06 O7 08 0 10 1 12 13 14 15 16 7 18 19 20 2 2 25 00
Hourofthe Day  JBEIRuN.N CJsTuoy
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i study phase Adults
- Adults saw a slightly
i higher average glucose
3 on the 670G during the
é day, but a narrower range

overall.
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https://diatribe.org/medtronic-minimed-670g-trial-results-44-reduction-hypoglycemia-05-alc-improvement

Automaticka zména bazalniho inzulinu
na zakladé hodnot z CGM

PID-IFB algorithm (IFB = Insulin
Feedback)

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3085208/



Hybrid closed-loop (HCL)

e defaultné nastavena cilova glykémie
na 120 mg/dL (6,7 mmol/L)

* cilové rozmezi glykémie 70 — 180
mg/dL (3.9 — 10 mmol/L)

Test-Driving the Medronic 670G, 'Future of

Everything about Medtronic's new Minimed 670G
hybrid closed loop insulin pump is so different that
it requires a substantial shift in mindset. Like one o

B e T e T I T L I B I R L e T I T

LIn my first week using the automatic delivery functions of the pump, | had
fewer and shorter excursions than | typically saw using MDI—which was
great—but the pump only succeeded in consistently keeping me at the top
end of the range—which wasn't great. After downloading my data to
Medtronic's CareLink software, | could see my blood sugar average for the
first week+ was 170 mg/dl, which would equate to an A1C of 7.6—not
exactly horrible, but hardly stellar.”

,once | was able to accept that | was no longer in charge, and just let the
pump do its thing, | found that much of the time it actually does as well as,
or better, than | do on my own —and with a lot less effort on my part.”

https://www.healthline.com/diabetesmine/first-impressions-medtronic-670G-hybrid-closed-
loop#1

na displeji zobrazeni
pouze hodnoty s i
trendovou Sipkou (chyBiF™
graf s vyvojem
glykémie)



http://www.diabetes.co.uk/insulin/multiple-dose-insulin-injection-therapy.html
https://www.medtronicdiabetes.com/products/carelink-personal-diabetes-software
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| _ p O rt ( M e d t ron | C ) Get to know i-port Advance’| | Where to apply

®Sterile Paper
Center of Inserter
¢ pOf't pr'O MDI rei|m Round Indentations
v .. , Lined Ridges .
* redukce poctu injekci introducer
—LNeedle
* obdoba kanyly pro pumpy ‘% Injection Port
* doba noseni az 3 dny Needle Guard

- Plastic Lid T
@ Application Sites Use with synnge or

| pen needle

BS  needie never
u..g touches your skin

_E &
T

S—

Deliverad medication Soft cannuia

No needle remains under the skin

https://hcp.medtronic-diabetes.com.au/i-port-advance



Software pro stahovani/sdileni dat




Data-management software

N CareLinkeo
® Stahovar" dat Z CG M’ pump’ THERAPY MANAGEMENT SOFTWARE FOR DIABETES
glukometru
]
* vizualizace formou graf(, tabulek ' DexXcom
8 THE GLUCOSE SENSOR COMPANY

e statisticka analyza

 identifikace glykemickych vykyvu
Sl ERYYEY glooko - diasend

(extrému)



Carelink

Carelink Professional — pro Iékare

Carelink Personal — pro pacienty




GUARDIAN™ CONNECT
APP

It displays sensor glucose data,
glucose trends and alerts directly on
your patient’s mobile phone.

ENLITE"GLUCOSE
SENSOR

It continuously measures glucose
levels in the interstitial fluid and is
connected to the transmitter.

CARELINK™ PERSONAL
DATA INSIGHTS
REPORTS

A set of easy reports is available for
your patient on Carelink Personal,
enabling you to understand patterns
and discuss therapy changes.

GC

GUARDIAN™ CONNECT
TRANSMITTER

It connects to the glucose sensor
and sends glucose readings
approximately every 5 minutes to the
phone app via Bluetooth.
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Dexcom Studio

. DEXCOM T ’}*I"la.‘ﬂ “\‘.2_’\;‘.« |. ‘ [llllll KRRV ®_ v L] = 8

Home Patterns Hourly Stats Daily Trends Distribution ~ Glucose Trend Daily Stats Success Report  AlcRecords | Patients | Options

* pripojeni k PC pres microUSB kabel
e automatické rozpoznani prijimace a stazeni dat k danému pacientovi
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We found no patterns during this date range.
The best day was October 24, 2017.
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