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KOMPLIKACI U PACIENTA S DIABETEM
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Etiopatogeneza DM 2. typu:

inzulinova rezistence + porucha inzulinove sekrece
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90 % pacientu s DM2T ma nadvahu nebo obezitu
83 % pacientu s DM2T ma arteralni hypertenzi
78 % pacientu s DM2T ma dyslipidémii

Libby et al. Circulation 2002;106(22):2760—2763. Jacobs et al. Diabetes Res Clin Pract. 2005;70(3):263—269.



Neuspokojive kompenzovany DM vede k cévnim komplikacim

Makrovaskularni komplikace
Diabetici s mikrovaskuldrnimi komplikacemi maji vyrazné zvySené riziko komplikaci makrovaskularnich.?
Hyperglykemie pfimo zvySuje riziko kardiovaskularnich piihod.?

Chronicka hyperglykemie je asociovana Srdce
se subklinickym zanétem a akceleraci aterosklerdzy.’ 2/3

umrti diabetikl 2. typu
jsou zpUsobeny
kardiovaskularnimi
komplikacemi®

Mozek
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KV —kardiovaskularni; HbA, __glykovany hemoglobin

1. Brownrigg JR, et al. Lancet Diabetes Endocrinol 2016;4:588-597. 2. Ross S, et al. Eur Heart J 2015;36:1454-1462. 3. Mannucci E, et al. Diabetes Care 2013;36(Suppl 2):5259-5263. 4. Lischer TF, et al. Circulation
2003;108:1655-1661. 5. Chen Y, et al. PLoS One 2015;10:1-12. 6. Low Wang CC, et al. Circulation 2016;133:2459-2502. 7. Fihn SD, et al. ] Am Coll Cardiol 2012;60:e44—e164. 8. Nichols GA, et al. Diabetes Care

2004;27:1879-1884. 9. Diabetes UK website: https://www.diabetes.co.uk/diabetes-complications/peripheral-arterial-disease.html (accessed 26 September 2018).



Mikrovaskularni komplikace diabetu

DKD
~509%0

of people with T2D
also have
chronic kidney
disease?

1/3

of all patients
requiring renal-
replacement therapy
worldwide?

DM
retinop

~ atie

@

@ 173

of people with
diabetes

have diabetic
retinopathy?

28m

people have sight-
threatening
diabetic
retinopathy?

®i

DM
neuropat
ie
~50%0

of people with
diabetes
experience diabetic
polyneuropathy?

People with T2D are
up to

1 5X more |ik6h/type 2 diabetes

1. Yau JW et al. Diabetes Care 2012;35:556-564; 2. Thonias ..~ << ai. Nature Rev Nephrology
2016;12:73-81; 3. Juster-Switlyka K, Smith AG. F1000Res t@l6;5:F1000 Faculty Rev-738;

4. Callaghwét él' Félwéi)leﬁrﬁl.]ﬂlz;ll:521—534
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Phyvsical Activity and Risk of IVMIajor Madene mee=®? Alexander tehs?

FErisefda NFmo, Adexander Lang, =

Diabetes-Related Complications Edyta Seczerba, Tim Schiemann.
in Individuals With Diabetes: Wolfgang Geidl,” lanet: Barboresko,
A Systematic Review and Meta- NN Ih AN

Analysis of Observational Studies

Digbetes Care 202245 2101—3111 | htrtps»AAdoi.org 10.2323 7, dc22- 0886

« prospektivni studie zkoumajici souvislost mezi fyzickou aktivitou a vyskytem a
umrtnosti na komplikace souvisejici s diabetem:

— kardiovaskularni onemocneni

— Ischemickou chorobu srdecni

— zavazne kardiovaskularni prihody

— cévni mozkove prihody

— srdecni selhani

— mikrovaskularni komplikace (DM retinopatie a nefropatie)

* (Celkove zahrnuto 31 prospektivnich studii — DM 2.1 1. typu

Marlene Rietz,Diabetes Care,
2022



Vliv fyzickeé aktivity na incidenci KV komplikaci, ICHS,

A

CMP, srdecniho selhani, MACE

No. of Y%
First Author Year PA type Cases Study SRR (95% CI) Weight
KV komplikaci
lijima 2012 Total PA 165 J-EDIT & 0.62 (0.40, 0.97) 3.83
Sone 2013 LTPA 203 JDCS >—1 0.68 (0.42, 1.11) 3.19
Tielemans 2013 Total PA 145 PCS 0 0.97 (0.69, 1.37) 6.40
Zethelius 2014 Total PA 760 NDR —_— 0.85 (0.74, 0.98) 36.35
Tikkanen-Dolenc 2017 LTPA 200 FinnDiane Study & : 0.74 (0.48, 1.12) 4.17
Liu 2018 MVPA 2,311 NHS & HPFS — 0.87 (0.76, 0.99) 43.04
Estlin 2021 MVPA 126 ADDITION-Cambridge &= 0.80 (0.49, 1.33) 3.02
Subgroup, DL (12 = 0.0%, p = 0.689) <> 0.84 (0.77, 0.92)100.00
ICHS a komplikaci
Li 2009 LTPA 377 WHI-OS — 0.70 (0.52, 0.93) 11.55
Sone 2013 LTPA 114 JDCS — 0.77 (0.43, 1.38) 2.87
Zethelius 2014 Total PA 537 NDR —— 0.84 (0.70, 1.00) 31.75
Liu 2018 MVPA 1,844 NHS & HPFS — ot 0.88 (0.76, 1.02) 45.09
Devaraj 2021 MVPA 177 EDC T 0.86 (0.61, 1.19) 8.74
Subgroup, DL (I2 = 0.0%, p = 0.736) <> 0.84 (0.76, 0.93)100.00
Cebrovask. pfihod s
ljima 2012 Total PA 54 J-EDIT ; 0.44 (0.20, 0.97) 2.49
Sone 2013 LTPA 89 JDCS 2 : 0.57 (0.26, 1.23) 2.57
Chen 2015 Total PA na HRS —p— 0.64 (0.45, 0.90) 11.10
Liu 2018 MVPA 498 NHS & HPFS ——- 0.86 (0.64, 1.17) 13.68
Kim 2020 Total PA 24,231 NHIS | * 0.79 (0.77, 0.81) 57.56
lwase 2021 Total PA 170 FDR o— 0.62 (0.45, 0.85) 12.60
Subgroup, DL (12 = 26.1%, p = 0.238) <> 0.74 (0.65, 0.84)100.00
Srdeéni selhani
Kenchaiah 2009 VPA 97 PHS : s 1.02 (0.63, 1.64) 9.95
Chen 2015 Total PA na HRS L g 0.78 (0.58, 1.06) 24.10
Florido 2020 MVPA na ARIC —_—— 0.72 (0.60, 0.87) 65.95
Subgroup, DL (I2 = 0.0%, p = 0.404) e 0.76 (0.65, 0.88)100.00
MACE
Blomster 2013 LTPA 1,147 ADVANCE —_— 0.81 (0.68, 0.97) 82.57
Devaraj 2021 MVPA 133 EDC —— 0.88 (0.60, 1.30) 17.43
Subgroup, DL (I2 = 0.0%, p = 0.703) S 0.82 (0.70, 0.97)100.00
Heterogeneity between groups: p = 0.419
I I I
0.1 0.5 440 1.5

Marlene Rietz,Diabetes Care,

oONNHN



Vliv fyzickeé aktivity na incidenci kardiovaskularni

mortality a mortality na koronarni prihody
B

No. of %
First Author Year PAtype Cases Study SRR (95% Cl)  Weight
KV mortalita
Gregg 2003 Walk 316 NHIS — 0.66 (0.45, 0.96) 9.40
Hu 2004 LTPA 903 na 6~ 0.67 (0.49, 0.93) 13.14
Smith 2007 Walk na RBS — 0.74 (0.37, 1.48)  2.81
Vepsaldinen 2010 Total PA 217 na —— 0.63 (0.45, 0.88) 11.99
Lin 2012 Exercise 83  Taichung Diabetes ———t- 0.68 (0.43, 1.06) 6.74
Sluik 2012 Total PA 212 EPIC -o- 0.62 (0.38, 1.01) 5.65
Zethelius 2014 Total PA 128 NDR - &~ 0.65 (0.45,0.93) 10.13
Sadarangani 2014 LTPA 270 HSfE & SHeS —— 0.60 (0.44,0.82) 13.92
Williams 2014 Walk/Run 125 NW&R _— - 0.43 (0.28,0.66) 7.14
Liu 2018 MVPA 858 NHS & HPFS — 0.62 (0.47,0.82) 17.42
Yerramalla 2020 MVPA 28 Whitehall Il * - 0.40 (0.16, 0.96) 1.68
Subgroup, DL (12 = 0.0%, p = 0.920) <> 0.62 (0.55, 0.69) 100.00
Mortalita na koronarni prihody
Ford 1991 LTPA na NHANES | - 4— 1.69 (0.61,4.76) 19.17
Smith 2007 Walk na RBS : Ho 1.05 (0.48, 2.31) 27.84
Vepsaldinen 2010 Total PA 149 na ———— 0.66 (0.44, 0.97) 52.99
Subgroup, DL (12 = 41.5%, p = 0.181) T 0.90 (0.54, 1.51) 100.00
Heterogeneity between groups: p = 0.166

[ [ [

0.1 0.5 1.0 15

- Marlene Rietz,Diabetes Care,
2022



Vliv fyzickeé aktivity na incidenci DM retinopatie a
diabetického onemocnéni ledvin

No. of %
First Author Year PAtype  Cases Study SRR (95% CI) Weight
DM Retinopatie
Kuwata 2017 LTPA 184 DDCRT S 0.63 (0.42, 0.94) 9.23
Cruickshanks 1995 Total PA 125 WESDR o 0.68 (0.27,1.73) 1.74
Chen 2015 Total PA na HRS .’ 0.78 (0.39, 1.56) 3.12
Tikkanen-Dolenc 2020 LTPA 261 FinnDiane Study - 0.76 (0.53, 1.08) 11.72
Yan 2021 LTPA 364 45 and Up —_— 0.61 (0.36, 0.84) 8.34
Subgroup, DL (2 = 0.0%, p = 0.925) > 0.68 (0.55, 0.84) 34.15
|
Diabeticke onemocneéni ledvin :
Wadén 2015 LI EA 143 FinnDiane Study : ¢ 1.54 (0.76, 3.13) 3.01
Chen 2015 Total PA na HRS — 0.71 (0.52, 0.96) 15.37
Subgroup, DL (12 = 74.5%, p = 0.048) —_— — 0.97 (0.46, 2.07) 18.39
|
Mikrovaskularni komplikace e :
Blomster 2013 LTPA 1136 ADVANCE —— 0.81 (0.68, 0.97) 47.46
Subgroup, DL (2 = 0.0%, p = .) < 0.81 (0.68, 0.97) 47.46
|
Heterogeneity between groups: p = 0.377 :
Overall, DL (12 = 0.0%, p = 0.485) <> 0.76 (0.67, 0.86) 100.00
I I I

0:1 0.5 1.0 25 Marlene Rietz,Diabetes Care,

oONNHN



Vztah mezi mnozstvim fyzicke aktivity a snizenim rizika:

SRR
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Marlene Rietz,Diabetes Care,
2022
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Vztah mezi mnozstvim fyzickeé aktivity a snizenim rizika:
mikrovaskularni komplikace
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Marlene Rietz,Diabetes Care,
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Studie Look AHEAD

Randomizovana studie, 5145 pacientu as T2DM a nadvahou nebo obezitou — intenzivni intervence zivotniho
stylu (zvyseni fyzicke aktivity a dieta) vs. standardni péCe. UkonCena po medianu sledovani 9,6 riku pro futilitu)
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The Look AHEAD Research Group, NEJM, 2013



Sekundarni analyza studie Look AHEAD

Table 2. Risk of Primary and Secondary Outcomes Stratified by Weight Loss and PA Trajectories

Group Participants, No. (%)  Model 1, HR (95% CI)? P value Model 2, HR (95% CI)° Pvalue Pfor interaction
Primary outcome: CV death, nonfatal MI or stroke, or hospitalization for angina

Low PA and no weight loss 105 (15.8) 1 [Reference] NA 1 [Reference] NA

Only high PA 39(16.7) 0.87(0.59-1.26) 45 1.04(0.70-1.53) 86

Only weight loss 46(20.2) 1.29(0.91-1.83) 15 1.13(0.78-1.62) 52 o

High PA and weight loss 8(7.6) 0.36(0.17-0.74) .005 0.39(0.19-0.81) 01

Secondary outcome 1: CV death, nonfatal Ml or stroke

Low PA and no weight loss 63 (10.3) 1 [Reference] NA 1 [Reference] NA

Only high PA 22(9.4) 0.76 (0.47-1.25) 28 0.96 (0.57-1.59) 86

Only weight loss 34(14.9) 1.46 (0.96-2.21) .07 1.40(0.91-2.15) 13 9

High PA and weight loss 6(5.7) 0.45(0.19-1.04) 06 0.57(0.24-1.36) 21

Secondary outcome 2: all-cause death, nonfatal Ml or stroke, or hospitalization for angina

Low PA and no weight loss 121(18.3) 1 [Reference] NA 1 [Reference] NA

Only high PA 43(18.5) 0.83(0.59-1.19) 32 0.98 (0.68-1.42) 9

Only weight loss 61(26.6) 1.48(1.09-2.02) 01 1.33(0.96-1.84) 08 2

High PA and weight loss 9(8.6) 0.35(0.18-0.69) 002 0.38(0.19-0.75) 006

(Sio_econdary outcome 3: all-cause death, nonfatal Ml or stroke, hospitalization for angina, CABG, PCI, hospitalization for heart failure, carotid endarterectomy, or peripheral vascular

isease

Low PA and no weight loss 154(23.2) 1 [Reference] NA 1 [Reference] NA

Only high PA 52(22.3) 0.79(0.57-1.09) 15 0.88(0.63-1.22) A4

Only weight loss 68 (29.8) 1.27(0.95-1.70) 10 1.14(0.84-1.53) 40 A2

High PA and weight loss 10(9.5) 0.29 (0.15-0.56) <001 0.31(0.16-0.60) <.001
Abbreviations: CABG, coronary artery bypass grafting; CV, cardiovascular; MI, myocardial  ® Model 2 was adjusted for age, race and ethnicity, sex, history of cardiovascular disease,
infarction; NA, not applicable; PA, physical activity; PCl, percutaneous coronary fasting plasma glucose level, history of hypertension, insulin use, aspirin use, sedentary
intervention. time, drinking status, smoking status, triglyceride level, and treatment group.

? Model 1 was adjusted for age, race and ethnicity, and sex.

@ Weight loss <7% Weight loss 27%
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Zaver: ke snizeni KV komplikaci byla nutna kombinace zvyseni fyzické aktivity i poklesu hmotnosti

alespono 7 %

Zihao Huang, JAMA Network Open, 2024



SITTING/BREAKING UP PROLONGED SITTING

Importance of 24-hour physical behaviors for type 2 diabetes

SWEATING (MODERATE-TO-VIGOROUS ACTIVITY)

Limit sitting. Breaking up prolonged sitting (at least every 30 min)
with short regular bouts of slow walking or simple resistance
exercises can improve glucose meaetabolism.

STEPPING

o
e ]

An incroase of only
500 steps/day is
associated with
2-9% decreased risk
of cardiovascular
morbidity and all-
Cause mortality.

A S~ 1o 6-min
brisk-intensity
walk per day
equates to ~4
years' greater life
expectancy.,

-

SLEEP

Aim for consistent,

uninterrupted sleep,
even on weekends,

(=6 h) sleep

impact A1C,

Quantity -~ Long
(>8 h) and shon

durations negatively

Quality - Irregular sleep
results in poorer glycemic
levels, likely influenced by the

incCreased prevalence of insomnia,
obstructive sleep apnea, and restiess
leg syndrome in people with type 2 diabetes,

Chronotype -~ Evening chronotypes (L.e,., night owl: go to bed
late and get up late) may be more susceptible 1o inactivity
and poorer glycemic levels than morning chronotypes (i.e.,
carly bird: go to bed early and get up early).

e Encourage 2150 min/week of moderate-intensity physical
activity (Le., uses large muscle groups, rhythmic in
nature) OR 275 min/week vigorous-intensity activity
spread over =3 days/week, withh no more than 2
consecutive days of inactivity. Supplemaeaent
with two 10 three resistance, flexibility,
and/or balance sessions.

e Ags little as 30 minJweek of
moderate-intensity physical activity
improves metabolic profiles.

SITTING

Physical function/
frailty/sarcopenia

e« The frailty
phenotype in type 2
diabetes is unique,
often eNncompassing

obesity alongside
physical frailty, at
an earler age. The

. ability of people with

' type 2 diabetes to

undertake simple
functional exercises
iNn middle-age is
similar 1o that in those
over a decade older,

STEPPING

24 HOURS

CHRONOTYPE SLEEP QUALITY
STRENGTHENING

Resistance exercise (i.e., any
activity that uses the person's
own Hody weight or works against
o resistance) also improves insulin
sensitivity and glucose levels; activities
ke tai chi and yoga also encompass
elements of flexibility and balance.

SLEEP QUANTITY

Doporuceni ADA, 2026



Jaky efekt mUzZeme od ruznych rezimovych intervenci

oCekavat?
Gosin | prossure | M| Ubks | (R | Dopression | TR
'SITTING/BREAKING UP PROLONGEC ® | o | @ | ®@ | ®@ | ®
stePPING ® | | | O ® | ® | ®
© SWEATING (MODERATE-TO-VIGOROUSACTIVITY) (&) (& ® | ® | ® | © ®
® ® ® ®
ADEQUATE SLEEP DURATION (¥) | ¥) | ) | ) | (7 |
GOOD SLEEP QUALITY O, O, ) | ®) ) *)
CHRONOTYPE/CONSISTENT TIMING | 0, | | (7 | ), | | (D

IMPACT OF PHYSICAL BEHAVIORS ON CARDIOMETABOLIC HEALTH IN PEOPLE WITH TYPE 2 DIABETES

@ Higher levels of improvement (physical function, quality of life) @ Lower levels of improvement (glucose/insulin, blood pressure, AIC, liplds, depression)
(7) No data available
(1) Green arrows = strong evidence » medium-strength evidence (1) Rod arrows = limited evidence

Doporuceni ADA, 2026



Demograficky profil osob s diabetes mellitus

Pohlavi a vékova struktura osob, u kterych byl v roce 2021 zaznamenan diabetes mellitus:

Podll diabati( daného vaku

0.49819
1092

0.50180

8908

= Muzi

Zeny

. Primér .
Vek N (D) Median (IQR)
Muzi 534431 65,2(13,2) 67 (58;74)
530578 67,8 (15,0) 71 (61;78)

Celkem CR 1065012 66,5 (14,2) 69 (59; 76)

65-69 |

70-74

- -
5-79

g0-84

85-89

o052
5+

Pomér pohlavi u diabetiku

je vyrovnany — 50 % diabetikU tvofi
muZi a 50 % Zeny. Prumérny vék
muZU je o 2,6 roku niZSi nez
prumeérny vék Zen (65,2 roku vs. 67,8
roku).
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Zaver
Fyzicka aktivita dle vétSiny meta-analyz sniZuje u diabetikU
riziko makro- i mikrovaskularnich komplikaci
Dlouhodoba randomizovana studie Look AHEAD vSak tento
efekt nepotvrdila
Uprava Zivotniho stylu je souCasti vSech doporuCeni pro

|éCbu diabetu

V ovlivnéni Zivotniho stylu pacientU jsme navic dlouhodobé
nedspesni

S ohledem na dostupnost UCinnych antiobezitik zalozenych
na GLP-1 pusobeni nutnd i zmeén typu fyzické aktivity a diety




Dekuji za pozornost

halm@ikem.cz

.. To je nova odtucnovaci tabletka. Ta se nepolyka, s tou se béha."






