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MAME TECHNOLOGIE, KTERE PRODUKUJI MNOHO DAT
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1. Prosta vizualizace mérenych parametru
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2) Statistické vyhodnoceni daného parametru
(simple/advanced)
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3) Sdileni dat
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4) Automaticke vypocty potrebnych
parametru
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5) Pokrocila analyza dat/data mining

* hledani souvislosti v datech, repetitivnich opakovani,...
* modelovani

* vyvoj prediktivnich algoritmu
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hledani souvislosti v datech, repetitivnich opakovani
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Correction Bolus

V 4 v 4
modelovani  (j, ceain=m ) g
dl(r) = : dV(r)
7 = f(X(1).G(r).I(r).1) >
t=2 60 mins

Duration: 0:23:58:53.4 30 Min/1 Sec

Summary for the last 24 hours

Meal Supervision

0.46,,,
2wi(r)
= f(X(0.Gn.I(r).1)
K
w(r)>0

t2 120 mins

v

4

¥

Braking

»

(1) = ——lt
l+kR(1+7)

~

R(t+60)=k (k.(n(Gr+60))" =k,)°.

dl'(n
dr

= ((X(N.G).1().1)

S

G(r+60)2120mg / d]

7

I'=tX(.Gn Iy 1in=1,.

wif) =} 253 i:

G(r+60)< 20mg /dl

zname souvislosti
mezi jednotlivymi
parametry

BG avg:7.28 mmol/L BG highs: 1 BG lows: 1 dr( _ f(X(0.GO.T1.0
Insulin:23.51U | Carbo:236.0g | C:Ratio:10.0g/IU Initial location —"\_d! ,
+ Insulin \ + Carbo f{ ¢ Activity % Basal Infusion
Time: 02:12:40.0 Time: 00:00:00.0 Time: 00:00:00.0
Action-10.12014 Action 0.0000 Action0.0000 01 04
All Action-10.43768 = All Action0.0000 | All Action 0.0000 2
%W:103 %E:36 #:2 = %W:0.000 #0 | %E:0.000 #:0 S
Units: 13.5 U Units:0.0g B
@ 0.05 —10.2
GSens:4.55g/(mmol/L) I1Sens:1.11 | 0.69 (mmol/L)/IU =
b=
¢ Blood Glucose: 5.03666 mmol/L 2
| | | | 0
- ¢ 200 400 600 800 1000 1200 1600 1800 2000
Time [min]
™ 120 I T I T T I
‘I 8 100 |- —
- Q
S 6 -
2 L 80 .
£ 4 s
2 o 60 _
| 9
ol £ 40 _
=
: t Z 20+ =
15:00 18:00 21:00 00:00 03:00 06:00 09:00 12:00 15:00 l I ] | ’
Time: 14:05 o | | M1 | i | l |
200 400 600 800 1000 1200 1400 1600 1800 2000

Stop Pause

Time [min]

[6] uonoy sqied



Vystupy

* ,Decision-making support systems” (systemy pro podporu
rozhodovacich procesu)

* Alarmy

* Notifikace

* Upominky

* Edukacni prostredky



Webové aplikace



Dexcom Studio/Clarity
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~ Dexcom Studio™ had —
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Ambulatory Glucose Profile

e standardizované zobrazeni dat z CGM
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Carelink Pro



1 Medtronic
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. Sensor & Meter Overview (3ol 3}  Drake, Ethan
1, Medtronic
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Basal Rate Increase

Consider assessing your patient's basal rate
settings, including temporary basal rates.

Defined as a basal rate increase of 25%
or more from the previous rate.

Reported when it correlates with
hypoglycemic episodes that start within
3 hours following the rate change.

Bolus with Falling Sensor Rate
of Change

Consider counseling your patient to modify
bolus amounts when sensor glucose values
are falling (downward arrow is present).

Defined as a bolus that was delivered
while sensor glucose was falling (at
some point falling more than 1.5 mg/dL
per minute/0.083 mmol/L per minute).

Reported when it correlates with
hypoglycemic episodes that start within
3 hours following the bolus.

Bolus Wizard Food Bolus

Consider assessing the Bolus Wizard
settings, counseling your patient on accurate
carbohydrate counting, and/or the timing of
insulin delivery with respect to carbohydrate
intake.

Defined as a Bolus Wizard event where
carbohydrates were entered, resulting in
an insulin recommendation where a
portion is due to food.

Reported when it correlates with
hypoglycemic episodes that start within
3 hours following the bolus.

Bolus Wizard Override (+)

Consider counseling your patient to use the
Bolus Wizard recommendations.

Defined as a Bolus Wizard bolus where
the user delivered more than the
recommended amount of insulin.

Reported when it correlates with
hypoglycemic episodes that start within
3 hours following the bolus.

Carbohydrate Entry (> 80 g)/
Carbohydrate Entry (> 5.3 ex)

Consider counseling your patient on the
effect of high carbohydrate intake.

Defined as a carbohydrate entry greater
than B0 grams/5.3 exchanges (a Bolus
Wizard entry or event meal marker).

Reported when it correlates with
hypoglycemic episodes that start within
3 hours following the carbohydrate entry.

Corr. Bolus with Falling Sensor
Rate of Change

Consider counseling your patient to modify
correction bolus amounts when sensor
glucose values are falling (downward arrow i5
present).

Defined as a correction bolus that was
deliverad while sensor glucose was
falling (at some point falling more than
1.5 mg/dL per minute/0.083 mmoliL per
minute).

Reported when it correlates with
hypoglycemic episodes that start within
3 hours following the bolus.

are falling (downward arrow is present).

Consider assessing your patient's basal rate Defir
Basal Rate Increase settings, including temporary basal rates. or mi
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of Change bolus amounts when sensor glucose values some
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Elektronicka verze

INZULIN

pro tisk

. moc o GLYKEMIE
27.1. [ rychly [ depotni cukry ketony I nizka [ Tvvéena Bl vysoka
Datum snidané ohéd vefer rano znidané | svafina obéd svatina | 1. vefefe | 2. vefefe v noci
pondéli 45 0 4 0,5 10,5 2
utery 45 0 3,5 15 11 2
stieda 45 0 3,5 1 11 2
trvrtek 45 1] 3 2 11 2
patek 4 0 25 2 11 2
sobota 4 0 25 2.5 10,5 1
nedele 3.5 0 3 3 10,5 1
oo CELKEM POZMAMKY
wymenne jednotky JEDNOTEK
csnidané | svatina oché gvatina | 1. vefefe | 2. vefefe | inzulin jidlo Mapf. hypoglykémie

4 3 B 3 & 3 13,5 25 2. vetere + 0.5 Ac

4 3 7] 3 & 3 205 25 2. vefefe +0,5 Ac

4 3 ] 3 & 3 20 25

4 3 7 3 & 3 205 26 HP (14:00) - 150 ml Kofoly

4 3 ] 3 & 3 195 25

4 35 & 3 5 3 19,5 25,5

4 3 ] 3 & 3 20 25




Show day part report by | 7 days gpanod

Desktopove aplikace

@ Previous Period 09/18/2012 — 09/24/2012 Next Period

Show tracker entries notes (]
Entries of Trackers

) All trackers

™ Blood Glucose

() Comments

) Vitamins plus Aspirin

# LANTUS

™ HydroChloroThiazide

) Zetia

] Atenolol

) PRAVASTATIN

# NOVOLOG

(] LOSARTAN

) Resting Heart Rate (Pulse
() Blood pressure systolic/di
O Weight

g Exercises

™ Food

Entries with Labels

™ All labels

() After dinner

(] Before lunch

[ After lunch

() Before breakfast
) Before bed

[ After snack

9 am - 12 noon -12noon—3pm|apm-8pm|6mn-9pm|

Denie dichelka

Days/Parts 00:01 am — 6 am 6am-9am
) 2:00AM Snack
Gerix: 200 9:53AM
& T7:49AM | HydroChloroThiazide:
Blood -1Tab 24mg .
. i & 230
Glucose: O 10:30AM
Mon 09/24/2012 129mg/dL Broakfast Carbs: 249 Lunch €
& 255AM Before £ 1041AM
NOVOLOG: 5UNITS . ' .
) breakfast shopped: 15 min
After dinner ATkcal
{ 3:00AM LANTUS:
BUNITS Before bed
O 125
NOVOL(
S5UNITS
dinner, A
Sun 09/23/2012 | 1:00AM snack
HydroChloroThiazide:
-1Tab 24mg
0 2:57TAM LANTUS:
BUNITS Before bed
o 100
Sat 09/22/2012 Lunch C

33g

guescaCuUNUNRBNRI R

DENIK DIABETIKA

=

Chcete si snadno a piehledné vést diabeticky

ZIVOT S DIABETEM

,.nlll

......

denik? Prihlaste se nebo se registruijte.

09.11.2016

09.11.2016

1307

13:07

NOVINKY

[-R-X-)

PORADNA LEKARE

ODBER ZPRAVODA

Registrovat | Prihlasit se @

........... VUuuuuruueuYYYY

SOUTEZ

NEJCTENE)SI

MAM DIABETES. TAKZE
CO MI VLASTNE JE?

DESET NEJCASTEJSICH
MYTU O CUKROVCE

CTYRI TIPY, JAK
ZABRANIT ROZVO)I
CUKROVKY 2....

KDYZ TELO PRACI S
INZULINEM NEZVLADA,
MA CLOVEK...

MATE CUKROVKU?
NEPODCENUJTE SVO)I
VAHU!



Mobilni aplikace



Jazyk: Cestina -

Active Insulin

Diabetes:M

/ Y \:\
( \ { .
\_mg/dL_/ A )

N

-~ |/ o~ ' = Y
(107 )
. L— p—
—FA N

( 38u )( 127 )

// %,
, (100 qms>

 glykémie, jidlo (sacharidy, kalorie),
medikace (bolus i bazal, typ), pohyb,
HbA1lc, vaha

bolusovy kalkulator
databaze potravin

e zobrazeni aktivniho inzulinu
e oznaceni mist vpichu

e podrobné statistiky

* export/import dat (csv, xlIs) z externich
zdroju (carelink, dexcom, Libre, OneDrop,
Accuchek,...)

e propojeni s Google Fit, Fitbit, Nightscout
e propojeni s hodinkami Android Wear




Jazyk: Cestina

Contour Diabetes

* pouziti POUZE v kombinaci s
glukometrem Contour Plus One —
synchronizace dat

 glykémie, jidlo, medikace, pohyb
* Android/iOS




 al #(8a%] 10:19

Jazyk: Cestina

oy, Diabetes Diary
. 12,0 1,5
Diabetesdagboka b N
: 48 45
ﬁuhodiny lr 2 hodiny
* glykémie, sacharidy, kalorie, pramér: 7,6
inzulin, ordlni léky, vdha 05 Lokl
d SynCh roniza Ce dat Z gIUkomEtru L Hladina glukézy, poslednich 24 hodin
FORA Diamond Mini % >

12:00 15:00 18:00 21:00 00:00 03:00 06:00 09:00

* databaze potravin

e propojeni s aplikaci Runkeeper
e propojeni s Pebble hodinkami
 zakladni statistiky z glykémie

e export dat (csv)

Momday 31.03.




Jazyk: Anglictina °

One Drop °e°

©
fitbit

 glykémie, jidlo (+fotka, barcode),
medikace (bolus i bazal), pohyb

* Android/iOS

* propojeni s:
e glukometr One Drop
* Fitbit
e Google Fit, Health Kit (Apple)

zajimavost: placend verze EXPERT — edukacni program od CDE (US)



Jazyk: Anglictina

MySugr

* v CR neni dostupna
* verze Basic/Pro (placend)

* synchronizace s glukometrem Accu-chek
Guide (Bluetooth)

* synchronizace dat s Apple Health, Google Fit
* glykémie, jidlo, inzulin, fyzicka aktivita
* bolusovy kalkulator

e generovani reportu
 coaching (CDE)

o] -] -

d .~ Today <




Jazyk: Anglictina

Carbs&Cals

- databaze potravin
- obrazky s rUznymi
velikostmi porci
- nutricni hodnoty

placena
(120CZK)

Portion

°
o om—

T y )

| ” e ‘

| . \
! |

0 e=—
| < CONFIRM PORTION
Pasta Twists
S Strawberries
| | 3 ]

@,

| ‘ >
;/f

J

Weight 140g

Servings 1

9g 42 ig 1g Sg

Carbs Cals Protein Fat Fibre

Add 1o Dashboard

/'\



Bolusovy kalkulator

L ]
0 s < Bolus Insulin Advisor :

o mObiInll aplikace - VhOdné Recommendation 3 minutes left
. li
pro pacienty s MDI St el s e i
Thea press Hhe calalabe buton

/ Current blood
glucose —

118 mg/dL
Lunch—

Includes 0.0 U for active insulin

How much bolus
I8 insulin will you 9 U
actually inject?

Acch-chek connect




Serious Games & Diabetes Apps

.y Diabetesdagboka

=
' Duration: 0:23:58:53.4 30 Min/1Sec
‘ 1 2,6 \ 1 ,5 e A Summary for the last 24 hours
25 min 105 min £l ) ) Lol BG avg:7.28 mmol/L BG highs: 1 BG lows: 1
B . | Jeg fikk ny score i e ' e ———

20 45 L’J Diabetesdagboka: 15950! lnsuﬁlm.235|L{ | Carbo.236.0g” | ?.I Ratio: 10.0g/IU
”’ — 1‘ ‘ Diabetesdagboka \&) 5 = B LI ¥
5 hodin 117 min Time:02:12:40.0 Time: 00:00:00.0 Time: 00:00:00.0

Igr 14:26 Action-10.12014 Action 0.0000 Action 0.0000
Gutt (24) Tromso All Action-10.43768 Al Action0.0000 | All Action 0.0000
Prameér: 8,7 * &7 Jeg spilte NST Diabetes Quiz og %W:103 %E:36 #2 = %W:0000 #0 | %E:0000 #0

Poslednich 24 hodin » fikk score: -100 Units:13.51U Qnits:0.0 g

A :4. | 1 ;i I/L)/1U
ox ‘ | 5 " ‘ I 2X \ ‘ NST Diabetes Quiz(® GSens:4.55g/(mmol/L) | ISens:1.11 | 0.69 (mmol/ )/7

v 4 Blood Glucose: 5.03666 mmol/L
. Hladina glukdzy, poslednich 24 hodin Igr 00:16 | 100%!
; ' 5 Y Gutt (24) Tromse =
= —_— i > .~ Jeg spilte NST Diabetes Quiz og 70
" - fikk score: 200 :g;:

18:00 00:00 06:00 12:00 ‘ NST Diabetes Quiz(©) - o

17. February 2016 B
0%}

16. February 2016

15:00 18:00 21:00 00:00 03:00 06:00 09:00 12:00 15:00
iH 7) fataatero) Q. Time: 14:05

@ = —

* Mobilni aplikace — edukacni hry, diabetické deniky,...

* Slouzi k:
* Edukaci pacientl (u serious games zjm. pro détské pacienty)
* Motivaci dodrZovat spravny |é¢ebny rezim




1. prakticka uloha

Vedeni diabetického deniku Diabetesdagboka



Diabetesdagboka pgpsiore_ - Google lay

Stahnéte a nainstalujte si aplikaci diabetického deniku
Diabetesdagboka

* Pro splnéni prvniho ukolu (role pacienta) je pozadovano zaznamenavat si do
deniku veskeré udaje, které se bézné po pacientovi zadaji, tzn. glykémie zmeérené
glukometrem, davkovani inzulinu, mnozstvi snézenych sacharidu, pohybovou

aktivitu. S—
* Pozadavky na rozsah: b 128 g2
* alespon 3 dny s evidencemi zdznamu - 2 e b
* kazdy ze 3 dnli bude obsahovat nejméné: prime: 8,7
* 4 zaznamy glykémie oxb| 5xb| 2xil
* 3 zaznamy jidel s rozepsanou kalkulaci po¢tu sacharid(i v poznamce e

e zaznam inzulinu adekvatni vici evidenci sacharid(i a glykémii
* 1 poznamku o fyzické aktivité (sport, chlze, prace na zahradé,....)



icon for particular

/ registration
\ go to the list of

registrations

\ go to the glood glucose
2 / graph

v,y Diabetes Diary
/| 12.0 15
last registration 30 min 27 min >
$°_ 48 T 45
13 hours 104 min
- Avg: 7.6
statistics for {ast 94 hais
_ast 24 hours ’
the last 24 hours 0xé | 10x4 | 2 x
o Blood glucose, last 24 hours
Iy ,
blood glucose values for é Y . »
the last 24 hours 12:00 18:00 00:00 06:00

average daily blood
glucose for the last
2 weeks

Average daily blood glucose, last 14 days




< .4 m09:28

A Q
e cancle the

write a blood . .

4-6*}* ||mmoI/L| 11Jun | 09:28 ’ X /reglstratnon
glucose value
tvpe a note (Tap here to enter not€s
L/, pe a note l S

s

accept the

set a time registration
S—
N 5L 08:59
é 12.0 mmol/L 08:56
N\ 60U 07:42
ﬂ 45 gr bradskiver x 3 07:42
é 48mmol/L 07:19
é 8.9mmol/L 00:30

add a new registration




search in the food

< .4 = 09:29

Q) Q

| e

ar ‘ 11 Jun | 09:28 | X

Tap here to enter notes l

guick way to move to

+ |
—¥earch in the food c:om/)os/t/o}‘ \ <<-I——~ql—,

an insulin registration

composition

N\ 151U 08:59
é 12.0 mmol/L 08:56
. 60U 07:42
fi 450 brodskiver x 3 07:42
é 48 mmol/L 07:19
é 8.9mmol/L 00:30
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Diabetes Diary

v
13.3
‘ 2 hours \ <1 min

o T i

S- 41 min

Avg: 9.9

Last 24 hours

Oxé| 5xé| 2x

2 hours

Average daily blood glucose, last 14 days

14

12

WEEKLY PERIOD

B

Monday TuesdayVednesds, ursday Friday Saturda, Sunday

click to see

a weekly period

click to see

a dialy period



L4 3 4 17:26

£ s , ¢ j, Similar situations
* Funkce hledani podobnych &/ sorted by relevance
Situacl'—pomoc pi‘i davkovani ‘ 1 3.0IU 1727 —» 42mmol/L 18:42 ’
|nZUI|,nu 2 30U 1607 — 5.8 mmol/L 18:24

3 151U 1721 = 9.0 mmol/L 19:30

* Vyhleda 20 nejpodobnéjsich 4 301U 1851 — 10.1 mmol/L 20:03
situaci té, ve které se pacient 5 551U 1717 > 58mmol/L 1824
aktualné nachazi (na zakladé 6 2.0IU 1705 —» 10.0 mmol/L 18:19
éasu, déka SaCharidloJ, glykémle Situation nr 1: Fri Nov 07. 2014.

\4 o/ .
pred Jldlem) 'ﬂ 20 gr Blabaervaniljesau  19:11
. ; . . I é 4.2mmol/L 18:42
e Kliknutim na danou situaci se
. v . . (\ 3.0 1IU 17:27
pacient prenese do historie
’ o 'ﬂ 30 gr Fisk,potet,grgnn.. 17.27
Zaznamu
I é 5.4 mmol/L 17:22
1 200 sjokolade 16:28



Navody

* Facebook: Diabetesdagboka Czech, sekce ,,Poznamky“

Mobilni aplikace Diabetesdagboka

</

Diabetesdagboka je skvély pomocnik ve formé aplikace pro chytré mobilni telefony, uréeny
pro snadnéjsi sebekontrolu diabetiki. Aplikace byla vyvinuta Norskym centrem pro
integrovanou pééi a telemedicinu (NST) a o jeji dalsi vyvoj, véetné verze v éestiné, se stara

spolu s norskym tymem i v§zkumné centrum Albertov.



Diabetesdagboka

* sacharidy, pohyb — skute¢né hodnoty
* inzulin, glykémie — fiktivni (odhadnuté) hodnoty

* 1vyménna jednotka (v.j.) = 10g sacharidt
» 10g sacharidli pokryje 1 inzulinova jednotka (IU)

* uzaznamuU konzumace sacharidu si do pozndmky piste skladbu jidla

* uzaznamu fyzicke aktivity si muZete psat do poznamky druh aktivity a pripadné i reakci na lécbu, napriklad,
ze byste si snizili nebo zvysili bazalni davku inzulinu, nebo se najedli pred/po sportu atp.

* glykémie si zaznamendvejte minimalné 3x denné (pred hlavnimi jidly) a pred spanim, navic mUzete i cca 2h
po jidle
* hodnoty glykémii si uréete na zakladé vlastniho uvazeni, mlzZete se drzet napriklad doporuceni:
* la¢na glykémie 4-7mmol/I
* postprandidlni glykémie (1-2h po jidle) by méla byt v rozmezi 5-9 mmol/I
* glykémie pred jidly a v ostatni dobu 4-7mmol/I



Diabetesdagboka

* Pro pomoc s pocitanim sacharidd a informaci o 1é¢bé a cilovych rozmezi Ize navstivit naptiklad stranky:

e http://www.diacentrum.cz/index.php?option=com content&task=view&id=59&Itemid=71 (po pravé strané
v menu se proklikate k pozadovanym sekcim)

* http://www.lecbacukrovky.cz/vymenne-jednotky (zde zjm. odkazy na vyménné jednotky, odhad jidla dle
velikosti porce apod.)

. htt%:'/l/\)NWW.kaloricketabulky.cz/ (pro zjisténi nutricniho sloZeni potravin, mlzete si stahnout i aplikaci do
mobilu

* Po dokonceni vaseho sbéru dat zaslete vasi databazi emailem na adresu holubann@gmail.com nejpozdéji
do 19. 12. 2017, a to nasledujicim zpusobem:

* v aplikaci Diabetesdagboka v menu -> ndst(o{e zvolte "Odeslat databazi" - pak Ize z nabidky soubor bud’
ulozit do pozadované slozky v telefonu a nasledné pfilozit do zpravy, nebo rovnou zaslat emailem.

* Predmét zpravy formou ADIATECH: Jméno Prijmeni (tedy napfiklad ADIATECH: Anna Holubova)


http://www.diacentrum.cz/index.php?option=com_content&task=view&id=59&Itemid=71
http://www.lecbacukrovky.cz/vymenne-jednotky
http://www.kaloricketabulky.cz/
mailto:holubann@gmail.com

Dékujeme za pozornost!

Jan Muzik
[an.muzik@Ifl.cuni.cz

Anna Holubova
holubann@agmail.com

Centrum podpory aplikaénich vystupt a spin-off firem 1. LF UK

Moderni technologie v diabetologii
Zimni semestr 2017/18
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