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Diabetes mellitus (DM) definicioja

* A diabetes mellitus (cukorbetegség, cukorbaj) olyan anyagcsere-betegség, amelynek
kbzpontjaban a szénhidrat-anyagcsere zavara all, de a korfolyamat kovetkezményesen érinti a
zsir- és a fehérje-anyagcserét is. A cukorbetegség alapvetd oka az inzulin viszonylagos vagy
teljes hidnya, ill. az inzulinhatas elmaradasa'

e 2014-ben a cukorbetegek prevalenciaja Magyarorszagon a 20—79 év kdzotti populacidban

7,51% volt?
Fasting plasma glucose =7.0 mmol/l  6.1-6.9 mmol/I
=126 mg/dl  110-125 mg/dI
2 h plasma glucose =11.1 mmol/l 7.8-11.0 mmol/I
after OGTT =200 mg/dl  140-199 mg/d|
Random plasma glucose  =11.1 mmol/I
=200 mg/dl

Glycosylated haemoglobin =6.5%

*Adapted from World Health Organization and International Diabetes
Federation.6 12020. EUK. 12. szdm EMMI iranyelv

DM = diabetes mellitus; OGTT = oral glucose tolerance test. ’IDF Atlas 6 ed. 2014.
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DM szévodmenyei

Diabetic Peripheral
kidney disease Retinopathy neuropathy
|

Traditional

complications

]
! ! !

Coronary heart Stroke Peripheral
disease and vascular
heart failure disease
Nagyér atherosclerosis Kisérbetegség (lacunaris stroke) Tomic D, et al. Nat Rev

Endocrinol, 2022.
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Nagyér atherosclerosis Kisérbetegség

Uthman, E. Atherosclerotic plaque from carotid endarterectomy Weerakkody, Y., Gaillard, F. Cerebral small vessel disease
(gross pathology). Case study, Radiopaedia.org. Reference article, Radiopaedia.org. (accessed on 05 Sep 2022)

(accessed on 05 Sep 2022)
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Stroke eés DM ill. hyperglycaemia kapcsolata

Heterogeneity between groups: P = 0017 i
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Figure 1 | Meta-analysis of the prevalence of diabetes in studies of ischemic and/or hemorrhagic stroke patients.

Lau LH et al., J Diabetes Investig, 2019.
* Diabetes mellitus kovetkezménye akut stroke-ban:

* Rosszabb funkcionalis kimenetel

e Hosszabb kérhazi tartézkodas

* Nagyobb esély ismételt stroke-ra

* Magasabb mortalitas?

* Malnutritio és sarcopenia esélyét noveli?3

* Akut stroke-ban a hyperglycaemia fliggetlen prediktora: lLau LH, et al. J Diabetes Investig, 2019

* Nagyobb kiterjedés infarktus 2Chen N, et al. Clinical Nutrition, 2019.

* Rosszabb funkcionalis kimenetel 3Qiao YS, et al. Front Neurol, 2022.
« Magasabb mortalitas? “Pirionen K, et al. Stroke, 2012.

Albert Szent-Gyorgyi Health Centre

Department of Neurology



Stroke s DM ill. hyperglycaemia kapcsolata

Article

The Impact of Diabetes Mellitus and Admission Hyperglycemia
on Clinical Outcomes after Recanalization Therapies for Acute
Ischemic Stroke: STAY ALIVE National Prospective Registry

Peter Janos Kalmar ', Gabor Tarkanyi, Zsofia Nozomi Karadi, Laszlo Szapary * and Edit Bosnyak

Table 2. Association of diabetes mellitus and admission hyperglycemia with clinical outcomes in the

overall population.
Diabetes Mellitus Admission Hyperglycemia
Non-Adjusted Adjusted * Non-Adjusted Adjusted *
orR@s%cn PV oreswen PV oreswen PV oreswen PYVAMUe

90-day favorable L :

outcome (mRS 0-2) 0.48 (0.34-0.68) <001 0.50 (0.32-0.76) 0.001 0.43 (0.30-0.60) =<(.001 0.48 (0.32-0.72) <IN
90-day poor

outcome (MRS > 2) 210(148-297) <0001 202(131-311)  0.001 235(1.67-331) <0001  2.09(1.39-3.14)  <0.001

90-day mortality 215 ({1.37-3.36) 0.001 245 (1.354.47) 0.003 263 (1.68-4.14) <001 242 (1.374.28) 0.002

sICH 3.80 (1.69—8.52)

0.019 4.32 (1.54-12.09) 0.005 4.50 (1.88-10.80) 0.001 4.61 (1.58-13.39) 0.005

Abbreviations: OR, odds ratio; CI, confidence interval; mRS, modified Rankin scale; sICH, symptomatic intracra-
nial hemorrhage. * Adjusted: age, gender, NIHS55 on admission, coronary artery disease, C-reactive protein,
intravenous thrombolysis, stroke onset-to-door time.

Albert Szent-Gyorgyi Health Centre

Department of Neurology




Hyperglycaemia kezelése akut ischaemias stroke-ban

JAMA | Original Investigation

Intensive vs Standard Treatment of Hyperglycemia
and Functional Outcome in Patients With Acute Ischemic Stroke
The SHINE Randomized Clinical Trial

* Intenziven kezelt csoport: folyamatos iv. inzulin, célérték: 4.4-7.2

mmol/I

 Standard csoport: sc. ,sliding scale” inzulin, célérték: 4.4-9.9 mmol/I
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Hyperglycaemia kezelése akut ischaemias stroke-ban

Figure 2. Blood Glucose Concentrations in 3-Hour Intervals During the Treatment Period by Treatment Group
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Hyperglycaemia kezelése akut ischaemias stroke-ban

Table 2. Primary Outcome, Secondary Outcomes, and Adverse Events

Treatment of Hyperglycemia

Relative Risk (95% C1)

Unadjusted Risk
Intensive (n = 581) Standard (n = 570) Difference (95% CI), % Unadjusted Adjusted® P Value

Primary QOutcome
Favorable 90-d modified Rankin Scale score, No. (%)* 119 (20.5) 123(21.6) -0.83(-5.72 to 4.06) 0.96 (0.77 to 1.20) 0.97 (0.87 to 1.08) 55°
secondary Outcomes®
Favorable 90-d NIHS5 score, No./total No. (%)° 152/348 (43.7) 166/371 (44.7) -1.07 (-8.33t06.20) 0.98 (0.83to 1.15) 1.00(0.93 to 1.08) an
Favorable 90-d Barthel Index score, No./total No. (%)? 271/491 (55.2) 261/477 (54.7) 0.48 (-5.79t0 6.75) 1.01(0.90to 1.13) 1.00(0.95 to 1.05) agf
90-d Stroke Specific Quality of Life score®

No. of patients 442 432

Median (IQR) 3.75(2.98 to 4.40) 3.60 (3.02 to 4.46) 0.06(-0.13t0 0.25) g4
Adverse Events
Severe hypoglycemia (glucose level <40 mag/dL), No. (%) 15(2.6) 0 2.58(1.29t0 3.87) <001
Death, No. (%) 54 (9.3) 65 (11.4) 2.11(-5.63t01.41) 0.82 (0.58t0 1.15) 24

Johnson KC, et al.
JAMA, 2019.
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Hyperglycaemia kezelese akut stroke-ban

Guidelines

European Stroke Organisation (ESO)
guidelines on glycaemia management in
acute stroke

Blanca Fuentes', George Ntaios?, Jukka Putaala®,
Brenda Thomas®, Guillaume Turc® and Exuperio Diez-Tejedor';
for the European Stroke Organisation

EUROPEAN
STRUKE JOURNAL

European Stroke Journal

2018, Vol. 3(1) 5-21

(€) European Stroke Organisation
2017

Reprints and permissions:
sagepub.co.uk/journalsPermissions. nav
DOl 10,1 1777239698731 7742065
journals sagepub com/home/eso

®SAGE

Recommendation

e In patients with acute IS, we suggest against the
routine use of IV insulin to achieve a tight gly-
caemic control as a means to improve functional
outcome, survival or infarct growth.

Quality of evidence: Low
Strength of recommendation: Weak

* Expert-based recommendations suggest as the preferable approach
for hyperglycaemia management in critically ill patients like
acute stroke the use of IV insulin therapy titrated to achieve a target
glucose level between 7.8 and 10.0 mmol/L.
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Hyperglycaemia kezelese akut stroke-ban

Intravénas (perfuzoron adott) inzulin adagolas protokollja a SZTE
Neurolodgiai Klinikan:

* 50 NE Humulin R 50 ml-re higitva (1 NE/1 ml)
* Vércukormerés legalabb 2 6ranként

e 8-10 mmol/I D-cont esetén 1 ml/h

e 10-11 mmol/I D-cont esetén 2 ml/h

e 12-13 mmol/l D-cont esetén 3 ml/h

* 14 mmol/l felett orvost értesiteni.
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Stroke és malnutritio kapcsolata
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Stroke, DM és malnutritio kapcsolata

Malnourished  Well-nourished Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H., Fixed, 95% CI
Chai2008 1 5 20 56 3.8% 0.45[0.05, 4.31] .
Davalos1996 3 24 10 67 6.7% 0.81[0.20, 3.25] o
Davis2004 6 30 26 155 9.9% 1.24 [0.46, 3.33] .
Deng Xiaoqing2013 10 30 18 61 11.6% 1.191[0.47, 3.05] -
Liu Guidong2009 5 18 10 {4 4.0% 2.58 [0.76, 8.79] "
Wang Huiqin2014 35 41 30 65 5.0% 6.81[2.52, 18.39] =
Wang Xiangsen2015 6 19 11 79 4.3% 2.85[0.90, 9.09] '
Yu Ling2009 10 56 44 230 20.7% 0.92[0.43, 1.96] O
Zhao Gaofeng2015 64 93 169 328 34.0% 2.08 [1.27, 3.39] —E
Total (95% CI) 316 1118 100.0% 1.79 [1.35, 2.38] ‘
Total events 140 338 . . . .

Heterogeneity: Chi? = 15.14, df = 8 (P = 0.06); I = 47% '

0.01 0.1 1 10 100
Test for overall effect: Z = 4.01 (P < 0.0001) Favours [experimental] Favours [control]

Diabetes Mellitus

Chen N, et al. Clinical Nutrition, 2019.

Albert Szent-Gyorgyi Health Centre

Department of Neurology



DM és sarcopenia kapcsolata

Sarcopenia: progressziv és generalizalt izomtomeg veszteség ill. izomgyengeség
(Cruz-Jentoft AJ, et al., Age and Ageing, 2019)

A

Study %

1D OR (95% CI) Weight
* Noveli az elesések és torések rizikdjat ,
* Osszefliggés neurokognitiv zavarral e - e e o
* KeVéSbé Onellétéak Kim (2014) —-—+— 2.63(1.18,588) 1269

7 . s 1 Kim (2014) - - 1.11(0.27.458) 6.86

* Alacsonyabb eletmlnoseg Mori (2019) —-—-o—— 3.11(1.63,593) 14.81
¢ I\/Iagasabb riziko hOSpitaIiZéCiéra Souza (2019) -—+— 321(1.78,577) 1563
o HOsszabb hOSpltaIIZéCIé Wang (2016) —+— 1.37 (0.97, 1.93) 18.91

Lim (2018) —.— 0.81(0.52,1.27) 17.52

Overall (I-squared = 69.3%, p = 0.002) <> 1.95(1.24, 3.06) 100.00

T
051 1 -

Qiao YS, et al. Front Endocrinol, 2022.
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Sarcopeniat befolyasolo allapotok

Agmg + Age-associated muscle loss . B
Primer stroke prevencio

 Inflammatory conditions (e.g., organ failure,

. malignancy)
Disease » Osteocarthritis

« Neurological disorders
= Sedentary behavior (e.g., limited mobility Szekunder stroke prevencio

Inactivity or bedres) T
« Physical inactivity Fizioterapia
« Under-nutrition or malabsorption
Malnutrition = Medication-related anorexia
» Ower-nutritionfobesity

Akut rekanalizacio

A

Megfelel6 taplalas

A 4

Cruz-Jentoft AJ, et al., Age and Ageing, 2019
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alasterapia akut stroke-ban

Tap

 Taplaltsagi allapot szlirése (pl.: MUST score)

* Dysphagia szlrése (legalabb viznyelés teszt, GUSS preferalando, sz.sz.
muszeres vizsgalatok)

* Hajlamosito tényezbk: sulyos stroke, tudatzavar, dysarthria, aphasia, facialis
paresis

» Taplalasterapia megkezdése 24-48 6ran belll
* Enteralis taplalas javasolt

* Megfelel6 protein bevitel (kritikus allapotu betegeknél a legfontosabb
tapanyag): 1.2-2 g/ttkg/nap
* Megfelel6 kaldra bevitel: 25-30 kcal/ttkg/nap

Kovacs A, et al., Orv Hetilap, 2021.
McClave SA, et al., JPEN, 2016.
Dziewas R, et al., Eur Stroke J, 2021.
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Taplalasterapia akut stroke-ban
* Dysphagia esetén:
* Enyhe/mérsékelt foku: ételek texturajanak modositasa, folyadékok sritése,
magas energia és tapanyag tartalmu specialis élelmiszer (ivotapszer)
* Sulyos foku: NG szonda - agy vége 30-45°-ban megemelve
* Napi 2x klorhexidines szajfertétlenités

* Obez betegeknek magas protein, de alacsonyabb kaldriatartalmu
taplalas javasolt
* BMI: 30-50 — 11-14 kcal/ttkg/nap, fehérje: 2-2.5 g/ttkg/nap

Kovacs A, et al., Orv Hetilap, 2021.
McClave SA, et al., JPEN, 2016.
Dziewas R, et al., Eur Stroke J, 2021.
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Taplalasterapia akut stroke-ban

e Diabetes mellitus esetén a vércukorérték céltartomanya: 7.8-10
mmol/I

* Sulyos dysphagia és DM esetén:
» Szondataplalas megfelel6 szénhidrat profilu tapszer (szachardz nélkili, lassan
felszivodo szénhidratokat tartalmaz)
» Szikség szerint folyamatos iv. inzulin adagolas pumpan keresztul

» Kés6bb a pumpa frakcionalt inzulin kezelésre valthatd (diabetologiai konzilium
utan)

A taplalasterapia elrendelésében a dietetikusok szerepe elengedhetetlen!

Kovacs A, et al., Orv Hetilap, 2021.
McClave SA, et al., JPEN, 2016.
Dziewas R, et al., Eur Stroke J, 2021.
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