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DM HIGHTLIGHT

Clinical use continuous
glucose monitoring in type 2
diabetes

mi@LLaQLi‘Jume'm%ﬁmﬁ 2 Py
WUUIUNSEIE beta cell failure fo dudou
lsaansondndugduinmuausgdutaald
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thamaluwdeniigeidosining dolilsiaa
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Tnensnsaasysuthmaludendonues (self
monitoring of blood glucose, SMBG) Jusans
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continuous glucose monitoring (CGM) 1Ju
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continuous glucose monitoring (CGM) 3%
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5UN 1dudsznauredaiensiainseauiiniaegwaliied ¥3e continuous glucose monitoring'

(PatUasan Cengiz E, 2009)

¥lavas CGM TRautInuauaulsauInL
WheENIFaLU3NT (American Diabetes
Association ; ADA Tud w.q. 2564) d11199
wisl@lu 3 vlia? fe

1. Intermittently scanned continuous
glucose monitors (isCGM) Ju caGM ¥fin
fidumesaznainsziuiinaludensds
sioillos n 15 uidl waztuiinanlifiedesds
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2.Professional continuous glucose

monitors U1 CGM Nl inseiuihananusees

@

nafirvun Imarﬁﬂw%mmmaLﬁamaﬂiwam
A UM INASUNATITTIUALE) LazEeq
GLE%GU”agaazﬁuﬁflmaﬁmzmﬂUﬁ'}&Jﬁ’siwdwﬁ
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3.Real-time continuous glucose
monitor (rtCGM) 1T CGM Tilviteyamnszsiu
thanavne 5-10 w7t Inedeyavessedunivmaas
LLamuum’%aﬁumaamL’;aﬂusumzﬁﬁﬂwﬁlém%ﬂ
CGM uazazdpaiinsanzsesuihaarivaisin
(self-monitoring of blood glucose, SMBG) 9814
Yovfuay 2 ad: nasnnisldwrdas CGM wiiail
Wiouns calibrate Woasuszoznaildweses
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caM widoyasziuthmanamnaynanlUgs
\nSesfuiiloTonunaliithensounnddgua
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1. Lﬂ%ﬂdﬁigfpﬂm (transmitter) Li‘]u@ﬂmtﬁ
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2. sensor Al ldRvTadio Tamseey
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3. gunsaldmsuil sensor Wiolsk sensor i
aglagunsalils

4. wownandunazaun vl Wausunans
NaWaTs AU

5. gUnsaldwmiunen transmitter G4
dmsunen transmitter 89AAA sensor N
fidnuasaaysaiud

U 2 gunsalvaunATes CGM
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1. AU time in range lnaunfuailu
flhefifisedu HbALC vhfuiiuoraasd time
in range TuANANSA 1A309 CGM @NaNSOLART
wa’[ﬁmmﬁqszﬁuﬁnmamaqgﬂfgaﬁgjw’i’wLLmﬂm'N
Auluudazadals waganunsaulanaanun
TusuuuUYes time in range (Fauandlusui 3)
% range ﬁtwu'lzau%ag"lmm 70-180 mg/dL
Asaziiminans 70% FulU finnazihanaly
\Bangs lsiifiu 25% uaz aMazthaaludens
laiifiu 4% Fsazdunadnsiavasnisarugusy
suthaaludon® FaasnaurumULseLEm
(American Diabetes Association) lausuanin an
time in range AuuiuNIzUIMSNYaUTIRR
nasaldaauasragvuIaLan (microvascular

)8 iU lwNNUTUeN 1salaann

complications

Glucose
Average Glucose Time in Range Sensor Usage
T 1% Very High Days with CGM data
138.. . 100.
85% In Range 30/30
1% Low
BN 0% Very Low
Standard Deviation GMI ;:.}.,::u mL Avg_ calibrations per day
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Tulden (glycemic variability ; GV) Fauneds
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e %CV (coefficient of variation) Tin1s@nwn’
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mg/dL
350
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Aanifagrereiiloanienisdndugduuuy
multiple daily insulin kan 19338 LaRglALAY
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720210531 . 20210613 14days

Glucose

Y w.e1. 2555 Fuandliidiuin n1sth rtCGM unld
Tugfthervmusiied 2 a1snsaanszsu HbALC
Ignnnnnsinsnsaaseiuthmanuy SMBG
WULAYINU

standard deviation:37.657 Estimated Alc: 6.4% IFCC-HbA1c (mmolimol): 46.3

AVERAGE GLUCOSE 137 mgraL

Average Ghscose

b eange Target Range:70-180 mg/dL 350
mg/dL
>180 122%

70-180 B86.9% 200

min value O ave value -0~ max value -O-

%670 J 0% = w

<56 |0.1%

ey "M\r’ 'm ‘____F\ M

o 20% 0% 60% 80% 100% (a ) 50 (b)
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LOW-GLUCOSE EVENTS 141 /4 minutesftimes — below55.8 mg/dL

start time end time duration ave value - -
2021.06.02 042912 2021.06-02 05:08:12 38 59 o ' '
2021.06.02 120512 2021.06.02 12:3212 2 e 6
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y =

© | (d)
1

000 300
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DM UPDATE

Cardio-renal-metabolic care model

AWAUWUSVouAoUsuUNsIVaulsaln  eftaeuildls wu eawdinunfivesiilefifinasie

na:Isprole hemodynamic ilviinaseidenluiasslala
Cardiorenal syndrome’*’ yasilpthiimuamhuagindeus 0199z dma

JuanufinUniniunasernlasagladlessnn  devilalauiu & Cardiorenal syndrome
a a 1Y) P | oA 1 [ a (Y] =
ANuRnUNRvetefelsnilionavdmanadn  wuteanlu 5 UssamlnefinalnAswandluguin 1

Usenuas Cardiorenal syndrome’”

Uszian AMURAUNRA nalnuasdnwasiiny
Type 1 Acute Acute heart failure (AHF) induces  Low cardiac output, Venous congestion”
cardio-renal acute kidney injury (AK) 80% AKI siniinuas AHF nelu 48 4l
= 13 Y v Y a [
syndrome: wazdlaulululadestin AKI was

AHF wun 7

Type 3 Acute Acute kidney injury (AK) ¥il¥iAn  nisdeesthuazinde vl pre-load
reno-cardiac acute heart failure (AHF wazlimANuALlave
syndrome:

Type 5 Secondary \Hunnizfillnuinunfvessis 2 feeis Wi SLE, DM?, Hypertension,
cardio-renal 9zaNlsATIL amyloidosis, Wawsepsis LUusu

U 24 aduil 1 unsew - m

syndrome:

g



nalnwensassinen’’

Nava9I s e Navadlnsanila

Hemodynamic: éf cardiac output, 8 renal ~ Water and sodium retention
perfusion, i3l venous pressure
Renal edema i CVD risk 1wy Audulaings Tafinang
hyperphosphatemia, uremia, proteinuria
Neurohormonal activation ki angiotensin 2,

aldosterone, AVP, sympathetic activity

Systemic/renal inflammation: cytokine

Role of cardiorenal interconnection

Chronic
CHF

Mechanism
1. Fluid and E'lyte
-Fluid and Na retention
2. CVDrisk
-Hypertension
-Anemia

Secondary cardiorenal

Mechanism
1. Hemodynamic
- g cardiac output
-& renal perfusion
& venous pressure
Renal edema
2. Hormonal

-Ca/ PO4
-Uremia Acute KI -angiotensin 2

-#raldosterone
-®avp
-Rsympathetic activity
3. Inflammation

CKD -ECytokine

Modified from: Janani Rangaswami Circulation. Cardiorenal Sy ndrome: Classification, Pathophy siology, Diagnosis, and Treatment Strategies: A Scientific 8tafi From the
American Heart Association, Volume: 139, Issue: 16, Pages: e84€678, DOI: (10.1161/CIR.0000000000000664)

JUN 1 anudumiusveslsaiilanaslsnle

Jodai13uun19Iuniuoan o AMEWTWNIANANNTIE insulin resistance

anngdrfyvinlviiavidsailanay » Endothelium dysfunction
LsalafinanlsaluIuLazAURULAANg T « Proteinuria lagANYNYY proteinuria

DulsaFess Tneiitadeidesdun s (auans  luaumlunuuszanal 150 Ausdeduau wilu
Tuzui 2) L thelsArumunuisIudu 500 Ausioa LAY
Y

yududuamnveanmsasladimuiiniian
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. Anemia @eiinasanisitoandiauluds
\oldosinge
wonani Yagtulainisnanafienisiin

Myocardial infarction type 2 %39 MI type 2

FansiinlsanauilldlfiAnanuasadonuds
LALAAIINAITUARIVDINADALADA N1ITTA
ladulndsmzuaznizausuladinia
Auld

Conditions of the CRM systems share many of the same risk factors and
pathological pathways

Conditions of the CRM systems exist throughout the cardiovascular and renal disease continuum, resulting in
progression of interconnected diseases such as T2D, atherosclerotic CV disease, heart failure, and kidney disease

Coronary artery disease

-

Ml and stroke

LV remodellingventricular
and vascular stiffening

-

Chronic kidney disease (CKD and albuminuria)

Atherosclerosis

Structural kidney damage

-

[

&

Heart failure

CVD death

Progressive CKD

Endothelial dysfunction

End-stage kidney disease

Risk factors: DM, HT, Dyslipidemia, Obesity, Smoking, Altered nutrition

1. Sarafidis PA,etal.] Cardiometab Syndr. 2006 Winter;1{1):58-65. 2. Ronco C. Cardiorenal syndromes: definition and classification. Contrib Nephrol. 2010;164:33-38. 3. Banerjee S, Panas R.J
Cardiol. 2017 Sep-Oct;58(5):342-347. 4. Leon BM, et al. World J Diabetes. 2015 Oct 10;6(13):1246-58. 5. Dzau VJ, et al. Circulation. 2006 Dec 19;114(25):285670. 6. Whaley-Connell A, et al ] Am Soc
Hypertens. 2014;8(8):604606. doi:10.1016/j,jash.2014.07.003. 7 Buglioni A, Clin Chim Acta. 2015 Mar 30;443:3-8. Hunt SA,. Circulation. 2001 Dec 11;104(24):29963007.

JUN 2 Yadeideeiuvedsailanazlsale

N1sSnulnuld Cardio-renal-metabolic
care model®

{9991nAuRUN AN LRI UD AN 1Y
sy 1sale waglsaiala dnadiulse
Tundon fu S Mapuasnuiihedoaded
sruunsguasnwtunsous fiu Send Cardio-
renal-metabolic care model (ﬁﬂLLaﬂﬂugﬂﬁ 3)
e?iqmiﬁwmixwms@LLa%’ﬂwUszﬂauﬁaa

1. Interdisciplinary education

sl suAumSlumiesineg fifedes
WU wnndlsaseulivie wnndlsarila wndlsala
98sunnd wazunmgussantiu Wudu

2. Harmonized practice guideline

MsUZURAMLALEEILIN YU URYDS
usiazngulsn lawd wwamansufinlsaunmu
anudulaiings lsala uazlsamle

3. Self-management program

nseusIiielfzouinisguanuiedly
AaNALNIELSA WY diabetes-self management
education and support, N33R CKD clinic kag
heart failure clinic 1y

4. Multidisciplinary care model

N1sTINANLTUNTYUaShYI AL NNanaIT
TN WU UNAINUABINIT WIS bNFUNT
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Cholesterol

5. Risk mitigation strategies = Drug: ACEI, ARB, aldosterone

nsaunuiladeidssdelsnilonas antagonist, ARNI, SGLT2 inh, GLP1 RA
vaonden Wilasudwanglunien o du laun E = Eating, exercise, education

A = Alc S = Stop smoking, alcohol drinking

B = Blood pressure (BP)

Cardio-Renal-Metabolic Care Models
Toward Achieving Effective Interdisciplinary Care

Facilitate educational / & Thai guideline
opportunities for ‘ Interdisciplinary . Harmonized practice |

: International guideline
education \ guidelines &

cardiology, nephrology, and ‘ > DM, CHF, CKD
endocrinology trainees \ * /

internal medicine residents

and subspecialty fellows.

Family medicine

A=Alc (Glycemic control)

DSMES
CKD clinic

B=BP control Heart failure clin
C=Chol control, correct anemia = Improved DKD

D= Drugs: ACEI, ARB, Risk mitigation Self management
Aldosterone blockage, SGLT2 strategies programs

inh,

GLP-1 RA)

E= eating, exercise, education Patient and family
S=stop smoking, alcohol Multidisciplinary Health care volunteer

Care models Nurse
Pharmacist

Doctor

Modified fromRangustvam, et al. https://doi.org/10.1161/CIRCOUTCOMES.120.007264Circulation: Cardiovascular Quality and Outcomes.
2020;13:e007264

g‘d‘ﬁ 3 Cardio-renal metabolic care model
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Uaeneanulsaluniinu (Diabetes-specific risk factors)
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autonomic neuropathy) ANMEUNINGDUINNLUINITUNAN (diabetic

retinopathy) AMZUNINTOUIINUILTILS (diabetic nephropathy)

HbAlc: slycated hemosglobin Alc, SGLT2: sodium-glucose cotransporter 2, TZD: thiazolidinediones,
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SGLT2 inhibitors (canagliflozin)
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DPP4: dipeptidyl peptidase 4, GLP: glucagon-like peptide, SGLT2: sodium/glucose cotransporter 2
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