Ujdonsdgok a diabetolégidban
és a diabeteses vesebetegseg

Wittmann Istvan
. sz. Belgyogyaszati Klinika és Nephrologiai Centrum
PTE AOK KK



Az orvosi ismeretek
elfogadottsaganak természetrajza

Novekvo érdeklodés, ,,mindent ez ] Hasznlhatat  Végsé
maavaraz” Ellentmondaso
4 > < K . -lan __szerep

Elfogadottsag




Az orvosi mitvészet

alapja
kontrollalt vizsgalatok



A 2-es tipusi diabetes incidenciaja (az OEP adatbazisban
1j betegként megjelend esetek szama) 2001-2014 kozott
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A 2-es tipusu diabetes prevalencia-adatai
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A 2-es tipusu diabetesben szenvedok teljes lakossag szamahoz
viszonyitott részaranya életkori dekadok szerint (2011. évi

adatok)
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T2DM, NAFLD, CVD, CKD, karcinogenesis

Tulzott energiabevitel
\
Dysbacteriosis

\

Abdominalis zsirsejtfenotipus-valtas (hormonok,
cytokinek)

"

Szisztémas szubklinikus gyulladas és oxidativ stressz

\!
T2DM, NAFLD, CVD, CKD, karcinogenezis



A prediabetes diagnozisa

Emelkedett éhomi vércukor (IFG)

Ehomi vércukor 6,1 — 6,9 mmol/l

2 h vércukor <7,8 mmol/l

Csokkent glukoéz tolerancia (IGT)

Ehomi vércukor <6,1 mmol/l

2 h vércukor 7,8-11,1 mmol/l

IFG + IGT

Ehomi vércukor 6,1-6,9 mmol/I
2 h vércukor 7,8-11,1 mmol/l




A diabetes diagnozisa

1. Tinetek + random plazma gluk6z>11.1 mM
2. Ehomi plazma glukéz 7.0 mM
3. OGTT: 2 6ras plazma gluk6z 211.1 mM

4. HbAlc 2 6,5%
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Chronic exposure to

Metabolic effects Inflammation Hormones Others
c T * Glucose!l * TNF-a®18 * Renin?23 Drugs:
B « FFAL2 . IL-618 * Angiotensin 1124 * Glucocorticoids®
? e AGE-s10 « CRP1819 » Aldosterone?® * Statins®?
2 * Amino acids'¥¢ * Resistin?021 * Endothelin-1® Miscellaneous:
{2 « Alcohol+fructose?® * Catecholamine?’:28 + Hypoxemia®
* lroni&1? * Insulin (high dose)?%20.31

* Glucocorticoids®

In the.

Chronic oxidative stress due to:
Activation of NAD(P)H oxidase
Mitochondrial electron leak
Non-enzymatic glycation

CYP450IIE]1 overexpression
eNOS uncoupling
Hypoxia/reperfusion
Activation of polyol pathway
Overproduction of hydroxyl free radical
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Biomedicines 2022, 10, 975. https:// doi.org/10.3390/ biomedicines10050975



Effects of a chronic treatment by antioxidant lipoic acid on the
metabolism, a metaanalysis (n=24 studies)

Fasting plasma glucose -0,54 0,003
HOMA; -0,76 <0,001
HbA, -1,22 0,002
Triglyceride -0,58 0,006

Metabolism Clinical and Experimental
2018; 87, 56-69
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Morbidity and mortality of patients with diabetic neuropathy treated with @ %&&

pathogenetically oriented alpha-lipoic acid versus symptomatic
pharmacotherapies — A nationwide database analysis from Hungary
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Effects of alpha-lipoic acid on the hard endpoints

Population (n) Events (n)
alpha-lipoic symptomatic  alpha-lipoic symptomatic

acid treatment acid treatment Hazard ratio 95%CI p value
AMI with PCI 23,843 v$ 23,843 219 v$§ 181 =4 0.73 ( 0.60 0.89 ) 0.0016
Stroke with CT 23,843 v$§ 23,843 414 Vs 379 -4 0.71 ( 0.62 0.82 ) <0.0001
HHF 23,843 Vs 23,843 1,296 Vs 1,168 - 0.72 ( 0.66 0.78 ) <0.0001
LLA 23,843 Vs 23,843 339 Vs 217 —— 1.05 ( 0.89 1.25 ) 0.5455
Cancer 23,843 Vs 23,843 957 Vs 777 - 0.83 ( 0.76 0.92 ) 0.0002
All-cause mortality 23,843 Vs 23,843 647 Vs 677 e 0.55 ( 049 0.61 ) <0.0001
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Favors alpha-lipoic acid cohort

Favors symptomatic treatment cohort




Muniyappa R
etal.
Endocrinol
Metab Clin
North Am.
2008
September ;
37(3): 685—x.

doi:10.1016/j.

ecl.2008.06.0
01.
NI

Insulin @

Downstream Effectors

NO/

Growth/Mitogenesis I

Vasoconstriction I

Vasodilation

Endothelium

N
1
|
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
|
)

GLUT4 Translocation

Glucose Uptake

Skeletal Muscle



http://www.ncbi.nlm.nih.gov/core/lw/2.0/html/tileshop_pmc/tileshop_pmc_inline.html?title=An%20external%20file%20that%20holds%20a%20picture,%20illustration,%20etc.Object%20name%20is%20nihms71138f1.jpg%20%5bObject%20name%20is%20nihms71138f1.jpg%5d&p=PMC3&id=2613319_nihms71138f1.jpg

Mas hormonok jelatvitele
es a multi-hormonalis
rezisztencia



A GLP-1 rezisztencia




Insulin (pmol/L)

Bizonyitéek human vizsgalatbol a GLP-1-
rezisztenciara

Physiological levels of GLP-11
(15 mM hyperglycaemic clamp)

GLP-1 infusion period
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A GLP-1- ¢s a GIP-rezisztencia
attorése




Vercukorprofil 4 hetes inzulinkezelés elott
(iires kor) és utan (fekete kor)
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Diabetologia 2009,52,199-207



A plazmainzulin GLP-1 hatasara a 4-hetes euglikémia el6tt
(Ures), utan (tele négyzet), GIP hatasara (Ures és tele kor) és
fizsd hatasara (Ures és tele haromszog) T2DM-ben
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Néehany hormon kozos
jelatvitele

Insulin  Trijodtironin  Leptin  Acetilkolin Eritropoetin

\l/ WV \l/ VvV \l/
NE J JAK2 JAK2 JAK?2
NE NE NE J NE

IRS IRS IRS IRS

Antioxidants 2023, 12, 75. https://doi.org/10.3390/ antiox12010075



Oxidativ stress okozta kronikus,
multihormonalis rezisztencia

Insulin  Trijodtironin  Leptin  Acetilkolin Eritropoetin




Az idiilt multihormonalis rezisztencia kialakulasa

Diabetes mellitus, dyslipidaemia and Chronic and end-stage kidney disease, dialysis
inflammation therapy

J N2

Intracellular oxidative stress Reduced kidney function and oxidative stress

J J

Overproduction of hydroxyl free radical Overproduction of hydroxyl radical and reduced
J elimination of abnormal ortho- and meta-tyrosine

J
Accumulation of abnormal ortho- and meta-
tyrosine

Accumulation of abnormal ortho- and meta-
tyrosine

Incorporation of ortho- and meta-tyrosine in the signalling
proteins

2

Resistance to insulin, triiodothyronine, leptin, acetylcholine,
erythropoietin, GLP-1

Antioxidants 2023, 12, 75. https://doi.org/10.3390/ antiox12010075



Az inzulinszekrécio karosodasa



Plazma IRI (pU/ml)

2-es tipusu diabetesben a korai
inzulinvalasz elvesz
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Az inzulin szekréciojanak valtozasa
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USE OF GLUCOSE-LOWERING MEDICATIONS IN THE MANAGEMENT OF TYPE 2 DIABETES

Goal: Cardiorenal Risk Reduction in High-Risk Patients with Type 2 Diabetes (In addition to comprehensive CV risk management)” Goal: Achievement and Maintenance of Glycaemic and Weight Management Goals
+ASCVD! +Indicators of high risk +HF +CKD Glycaemic Management: Cheose Achievement and Maintenance of
Defined differently acrass While definitions vary, most Current or priar €GFR < 60 mU/min per 1.73 m* OR approaches that provide the Weight Management Goals:
CVOTs but all included comprise 2 55 years of age symptoms albuminuria (ACR = 3.0 mg/mmol efficacy to achieve goals: Sot Individualised wolghl management peols ]
individuals with established with two or more additional of HF with (30mg/g)). These measurements Metfarmin OR Agent(s) including
CVD (e.g. MI, stroke, any risk factors (including obesity, documented may vary over time; thus, a repeat COMBINATION therapy that provide
revascularisation procedure). hypertension, smoking HFrEF or HFpEF measure is required to document CKD. adequate EFFICACY to achieve General lifestyle advice: Intensive evidence-
Variably included: conditions tyslipidaemia or albuminuria) and maintain treatment goals mﬁ:d'mirilinn hﬁﬁd structured
such as fransient ischaemic o . therapyleating patterns/ | | weight management
attack, unstable angina, ” "y Cur:sld_er_a\rmda_nce of hy_pul_;lycaemla a physical activity programme
amputation, symplomatic +CKD (on m:fm:;:.;:;merate ose priority in high-risk individuals
: i
ﬂl'asw:llltﬂﬂ:ﬁll Ly 1 Consider medication Consider metabolic
artery disease. J— PREFERABLY In general, higher efficacy approaches for weight loss SUNgery
i ! SELT2i with pri . ¢ have greater likelihood of achieving
":I'? b'::::t“ redu\::g E;f?:wma::::? u glycaemic goals When choosing glucose-lowering therapies:
+ASCVD/Indicators of High Risk in this e SELTZ i seane with an eGFR » 20l Efficacy for glucose lowering Consider regimen with high-to-very-high dual
in peaple with an eGFR = 20 m " i
population min per 1.73 m'; once initiated should b Vory High: glucase and weight efficacy
6LP-1 RAY with proven SGLT2it with proven tinued unlil dialysis or lransplantation Dulaglutide (high dose), -
CVD benefit CWObenefit 8 | ------ BR====== Semaglutide, Tirzepatide
GLP-1 RA with proven CVD benefit if Insulin Efficacy for weight loss
S6LT2i not tolerated or contraindicated Comhbination Oral, Combination Very High:
Injectable (GLP-1 RA/Insulin) Semaglutide, Tirzepatide
. High: High:
IFHBA, above target, for patients GLP-1 RA (not listed above), Metformin, Dulaglutide, Liraglutide
on SGLT2i, consider incorporating a SGLT2i, Sulfonylurea, TZD I diate:
« For patients on a GLP-1 RA consider adding SGLTZi with GLP-1RA or vice versa Intermediate: BLP-TRA (not listed above), SELT2i
proven CYD benefit or vice versa OPP-Gi ’ Neutral:
* T DPP-4i, Metformin
4 l 4
| If additional cardiorenal risk reduction or glycaemic lowering neoded | If HbA, abave target

¥

* In people with HF, CKD, established CVD or multiple risk factors: for CVID, the decision to use 3 GLP-1 RA or S6LTH with proven benefit should be independent of background use of metformin;t A strong

recommendzton is warranted for people with CVD and a weaker recammendatian for those with indicatars of high CV risk. Moreover, a higher absolute risk reduction and thus lower numbers needed to treat lda:.::um:;;:; ':;:ls:l 1 i self-efficacy in achi Lof apals
are seen at higher levels of baseline risk and sheuld be Factored into the shared decision-making process. See fext for details: * Lyw-dose TZD may be better talerated and similarly effective; § For SELTZ, Cyf | Consider ol 10 SHppport sel-eilicacy W1 actugvementot gaals
renal outcomes trials demonsirate their efficacy in reducing the risk of composite MAZE, CV death, all-cause martality, M1, HHF and renal outcomes in individuals with T20 with establishedhigh risk of LV = Consider technology le.. diagnestic CGM) to identify therapeutic gaps and tailor therapy

f For GLP-1 RA, CVOTs demanstrate iheir efficacy in reducing composite MACE, CV deaih, all-cause mortality, M1, stroke and renal endgoints in individuals with T20 with established/high risk of CYD, * Identify and address SD0H that impact on achievement of goals




Goal: Cardiorenal Risk Reduction in High-Risk Patients with Type 2 Diabetes (In addition to comprehensive CV risk management)*

+ASCVD? +Indicators of high risk +HF +CKD
Defined differently across While definitions vary, most Current or prior eGFR < 60 mU/min per 1.73 m’ OR
CVOTs but all included comprise = 55 years of age symptoms albuminuria (ACR = 3.0 mg/mmol
individuals with established with two or more additional of HF with (30mg/g)). These measurements
CVD {e.g. M, stroke, any risk factors (including obesity, documented may vary over time; thus, a repeat
revascularisation procedure). hypertension, smoking HFrEF or HFpEF measure is required to document CKD.
Variably included: conditions dyslipidaemia or albuminuria)
such as fransient ischaemic
;;t;:;;;:t :::;l:::::t +CKD (on maxima!lr tolerated dose
or asymptomatic coronary of ACEI/ARB)
artery disease.
SELTZi PREFERABLY
with proven SGLT2i# with primary evidence of
+ASCVD/Indicators of High Risk HF“:’ :;::f't mm;:_'mg CKD progression
in peaple with an eGFR = 20 mU/
. population min per 1.73 m*; once initiated should be
GLP-1 RA* with proven (iibliad SGLT2i' with proven continued until dialysis or transplantation
CVD benefit = CVD benefit
GLP-1 RA with proven CVD benefit if
SGLT2i not tolerated or contraindicated
It HbA, above target, for patients
on S6LT2i, consider incorporating a
« Faor patients on a GLP-1 RA consider adding SGLTZi with GLP-1 RA or vice versa

proven CYD benefit or vice versa
= TI0*

If additional cardiorenal risk reduction or glycaemic lowering needed
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2. abra. Szakmailag megalapozott terapias lépések az djonnan felismert 2-es tipusu diabetes mellitus
(2TDM) kezelésekor

A 2TDM diagndézisakor

v

Eletmod-terdpia

+ 1 i t

HbA, 7,0-8,0% HbA, = 8,0-9,0% HbA, > 9,0% HbA, =9,0%
tlnetek nalkdl tinetekkel
¢ * * ok * + o

Monoterapia
(elsd szer)

MET Kettds S e L Inzulin-
MET-intolerancia / kombinacid v terapia
-kontraindikacia: 3 hénap MET / elsé szer Harmas < + MET
DPP-4-G —_— + kombinacio
SGLT-2-G “-— - - Meérlegelesi MET / elsé szar
kérdlmeanysakt -
: 2 2 héna .
_ szambavétele utan wenap Kettds kombinacid
seLT-2-G sEv e
sU - -- =
_ Merlegelési
kéariilmenyekt
DPP-1-G szambaveétele utan -
+
sSuU Kettﬁ; k_szirlér:ic'l 3 hanap Inzulinterapia
masik tagja megkezdése /
—
BAZIS INZ intenzifikdlasa
VAGY
MET £ 5U £ 5GLT-2-
G+ BAZIS INZ =
GLP-1-RA
+
GLP-1-RA + BAZIS
INZ fix kombinacid
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Hazai adatok az
atherosclerosisrol 2-es tipusu
diabetesben



Kiss et al. Cardiovase Diabetol (2018) 17:107 . B
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Dissimilar impact of type 2 diabetes L
on cardiovascular outcomes according to age
categories: a nationwide population study

from Hungary

Zoltan Kiss', Gydrgy Rokszin®, Zsolt Abonyi-Tath*”, Gyérgy Jermendy”, Péter Kempler”, Daniel Aradi®
and Istvan Wittmann'




Kiss et al. Cardiovase Diabetol (2018) 17:107 Page 6 of &

r t
T20M vs Control Number of population Mumber of events Hazard ratio (95% CI) p value
Mortality T20M Control  T2DM Control
71 and over 0082 v 60 164 6753 vs. 9875 = 1.29(1.24-1.34) p<0.0001
61-70 42243 v 84 486 3571 vs. 5716 - 1.20(1.14-1.26) p<0.0001
51-60 46659 v 91318 2379 Vi, 31699 - 1.22(1.14-1.20) p<0.0001
41-50 21827 s 43 654 621 vs. 783 - 1.48(1.30-1.69) p<0.0001
31-40 BE21  ws 17 242 85 vs. 70 —.-— 1.98(1.34.2.92) p=0,0002
19-30 2852 ws 5 704 6 vs. 0 —— 1.20{0.44-3.30) p=0.725
Total 152678  ws. 305 356 13417 WS, 20154 = 1.26(1.22-1.29) 00001
Interaction p=0.01
Myocardial Infarction  T2DM Control  T2DM Control ;

71 and over 0082 v 60 164 1041 vs. 872 - 1.78(1.59-2.00) p<0.0001
61-70 42243 ws. B4 486 548 vs. 763 - 1.57(1.39-1.79) p<0.0001
51-60 46659  vs. 93 318 922 vs. 628 i 1.85(1.62-2.11) p<0.0001
41-50 21827 s 43 654 360 vi. 162 [ 2.76(2.16-3.52) P<0.0001
31-40 B621  ws 17 242 55 vs. 16 [ . ‘ 3.501.70-7.23) p=0.0002
19-30 2852 v 5 704 4 v, 1 . a—2.02(0.90-71.71) p=0.0627
Total 152678 wa. 305 356 3330 Vs, 2447 = 1.81(1.69-1.94) p<0.0001
Interaction p=0.003
Stroke T20M Control  T2DM Control ]
71 and over 0082 ws. 60 164 3326 vs. 4220 - 1.31(1.24-1.39) p<0.0001
51-70 42243 s 84 486 2 707 ¥s. 3114 . 1.30{1.21-1.39) p<0.0001
5160 46659 s, 93318 1958w 1799 | 0m 1.62(1.49-1.76) p<0.0001
4150 11827 s 43 654 440 vs. 319 I 2.12(1.77-2.55) p<0.0001
31-40 BE21  ws 17 242 68 Vs, 2 I . » 4 4.64(2.55-8.45) p<0.0001
19-30 2852 ws 5 704 3 vs. 2 - - 3.00{0.50-7.96) p=0.229
Total 152678 wvs. 305356 8502 vs. 9475 = 1.40{1.35-1.46) p<0.0001
Interaction p<0.0001
0 1 2 3 4 5 6 7 B 9
4 L »
Event less likely  Event more likely in T20M
Fig.2 Adjusted hazard ratios for all-cause mortality, myocardial infarction and stroke according age cohorts comparing T2DM with matched
contral. Age-dependent interactions: mertality: piremomen = 001, myocardial infarction: pesenan =0003 and stroke: pememes < 010001

L




Young-onset T2DM



Diabetes & Metabolism 48 (2022) 101389
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Original article

Prevalence and risk of diabetic complications in young-onset versus late- |
onset type 2 diabetes mellitus Check o

Yongin Cho®!, Hye-Sun Park™', Byung Wook Huh¢, Seong Ha Seo?, Da Hea Seo?,
Seong Hee Ahn?, Seongbin Hong”, Young Ju Suh®, So Hun Kim™*




Y. Cho, H.-S. Park, B.W. Huh et al. Diabetes & Metabolism 48 (2022) 101389

YOUNG-ONSET T2DM LATE-ONSET T2DM

Fig. 2. Distribution of people with YOD and LOD according to the cluster classification.
YOD, young-onset type 2 diabetes mellitus; LOD, late-onset type 2 diabetes mellitus; SIDD, severe insulin-deficient diabetes; SIRD, severe insulin-resistant diabetes; MOD, mild
obesity-related diabetes; MARD, mild age-related diabetes.
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Age at diagnosis, glycemic trajectories, and
responses to oral glucose-lowering drugs in
type 2 diabetes in Hong Kong: A population-
based observational study

Calvin Ke»"2, Thérése A. Stukel»**, Baiju R. Shah»>%*#®, Eric Lau'®, Ronald C. Ma®'”7,
Wing-Yee So', Alice P. Kong' 7, Elaine Chow", Juliana C. N. Chan %7,
Andrea Luk &7



Age at diagnosis and glycemic trajectories in type 2 diabetes

Age at Diagnosis (years)
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Years After Diabetes Diagnosis

Fig 2. Glycemic deterioration during the first decade after type 2 diabetes diagnosis. Results are stratified by age at




Articles I

Life expectancy associated with different ages at diagnosis *®
of type 2 diabetes in high-income countries: 23 million
person-years of observation

Emerging Risk Factors Collaboration* m

Summary

Background The prevalence of type 2 diabetes is increasing rapidly, particularly among younger age groups. Estimates Lancet Diabetes Endocrinol
suggest that people with diabetes die, on average, 6 years earlier than people without diabetes. We aimed to provide 2023;11:731-42
reliable estimates of the associations between age at diagnosis of diabetes and all-cause mortality, cause-specific Published Online

mortality, and reductions in life expectancy. E‘:fte;:eru’ 121[;)2501 9
Ds: 01.0rq, ..




All-cause mortality Cardiovascular disease mortality Cancer mortality Other causes mortality
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Figure 1: Sex-specific HRs for all-cause and cause-specific mortality according to age at diagnosis of type 2 diabetes

The mean age at diagnosis for the categories 30 to <40 years, 40 to <50 years, 50 to <60 years, 60 to <70 years and =70 years is plotted on the x axis. HRs are adjusted
for age, and the reference (1-0) is people without diabetes. Studies with fewer than ten events of any outcome were excluded from the analysis of that outcome.

The sizes of the boxes are proportional to the inverse of the variance of the log-transformed HRs. Vertical lines represent 95% Cls. HR=hazard ratio.




Diabetes és tumor
Hazai uj eredmeényeink
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Incidens T2DM-esek incidens tumora
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Incidens T2DM-esek incidens tumora
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Diabeteszes vesebetegség
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A laboratoriumi értékekkel igazolt CKD esetek
BNO kodolasi aranya az orvosi dokumentacioban

Csak 28,6% a felismert CKD-s

N18, N19+ N18, N19- Total
CKD confirmed by laboratory test+ 9,703
CKD not confirmed by laboratory test— 2,374 81,316 83,690
Total 6,267 91,019 97,286

Amennyiben a CKD-nak lejelentett, de laborral nem CKD-sokat is
beleszamoljuk a CKD-s populacioba, akkor 16,4% a CKD
el6fordulasa
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A 2-es tipusu cukorbetegek korében lejelentett CKD-sok
aranya hazankban

Rate of CKD in DM (%)
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Szérumkreatinin és becsiilt GFR (Cockroft-Gault, MDRD, CKD-EPI )
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A : Szérumkreatinin=121 pmol/l, GFR=76 ml/min;
m: Szérumkreatinin=123 pmol/l, GFR=56 ml/min;
®: Szérumkreatinin=132 umol/l, GFR=39 ml/min.
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A CKD diagnozisa, stadium-
megallapitasa, aktivitasa és prognozisa

Hosszabban mlnt 3 honapja fennallo

zeletuledék, vagy kor Ovettan, vagy eltér e képalkotdvizsgélataban, vagy ionzavar, vagy vese-
t rrrrr plantécié az anamnézisben

\:
Ha a bGFR nem all rendelkezésre, ennek meghatarozasa
\2
CKD stadiumanak megallapitasa

\

CKD aktivitasi jelként az albuminuria, vizeletlledék
vizsgalata

\

A prognozishoz a vese ultrahangos vizsgalata




Az SGLT-2-G és a GLP-1-RA-k alkalmazasa CKD-ban
szenvedo cukorbetegekben

CKD* kezelese RAAS-gatloval
l
A HbA, -0l fuggetleniil SGLT-2-G** elkezdése
bGFR>25 ml/perc/1,73m’? esetén***

|
A bGFR ¢s a HbA,, ellendrzése

l

Kontraindikacio és bGFR < 25ml/perc/1,73m? esetén SGLT-2-G elhagyasa,
elegtelen HbA, -valasz esetén GLP-1-RA-val tortend kiegeszitése




Szlirés
diagnozis
stadium

Kezelés

Orvos

CKD-sz(irés!
CKD-diagnozis?

Nefroldgus,
nem nefrolégus, nem haziorvos szakorvos,
haziorvos

.pe ; Nefrolégus,
CKD2* UL ORI nem nefrolégus, nem haziorvos szakorvos
Nem specifikus kezelés: RAAS-gatlas, SGLT-2-gatlas*, antihipertenzivum, statin e - ’
haziorvos
CKD3> Specifikus kezelés nem nefrol6 usNr?:err‘:lkl,\g:;’)rvos szakorvos
Nem specifikus kezelés: RAAS-gatlas, SGLT-2-gatlas*, antihipertenzivum, statin & ’héziorvos !

Specifikus kezelés
Nem specifikus kezelés: RAAS-gatlds, SGLT-2-gatlas*, antihipertenzivum, statin, kacs-
diuretikum, ESA, MBD, alkalizalas
Specifikus kezelés

Nem specifikus kezelés: RAAS-gatlds, antihipertenzivum, statin, kacs-diuretikum, ESA,
MBD, alkalizalas

Specifikus kezelés
Nem specifikus kezelés: RAAS-gatlds, antihipertenzivum, statin, kacs-diuretikum, ESA,
MBD, alkalizalas
Vesepotlo-kezelés

Nefrolégus

Nefrologus

Nefrolégus



T2DM - dializis



T2DM-ben nagyobb a dializis kockazata, mint a nem
cukorbetegek korében

100.0

99.5 —
=X
©
=
E 99.0
2
v —-—T2DM
- —Control
C
=
E 98.5
=)
O HR(95% Cl), 2.06(1.87-2.28), p<0.0001
98.0 v 7 7 w 7 T ? - 7

0 6 12 18 24 30 36 42 48 54
, Time (months)
imber at risk

T2DM 152,678 149,373 144,807 128,960 110,777 94,566 75,163 57,213 35,861 18,338
Control 305,356 301,972 293,841 262,166 225,536 192,708 153,401 116,740 73,318 37,517




A renin-angiotensin-aldosteron-rendszer gatloi

1 angiotenzinogén
el |
angiotenzin |
p\ ‘ > < kimaz
7 N\
- : :
anglotenzin Il
1, Renin-inhib. l
2, ACEI angiotenzin Il — anwreceptor- interakcio 3
3, ARB
4, Ald-inhib. l

Ald ron /1




Endocrine (2024) 83:285-301
https://doi.org/10.1007/512020-023-03566-6

MINI REVIEW

Extra-adrenal aldosterone: a mini review focusing on the physiology
and pathophysiology of intrarenal aldosterone

Chuanming Xu®'




Renal CYP11B2

|

Intrarenal aldosterone
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- Ma* reabsorption CsA- Diabetic Salt-related
K* excretion kidney injury nephropathy hypertension '

Fig. 3 Regulators (A) and physio-pathological effects (B) of intrarenal
aldosterone. Swudies have demonstrated the sumulation of intrarenal
CYP11B2/aldosterone by (projrenin  receptor (PRE)/projrenin,
angiotensin Il (AngllyVAngiotensin I tvpe 1 receptor (AT|R), wnt/
p-catenin, and cyclooxygenase-2 (COX-2)/prostaglandin E, (PGE,)VE-
prostanoid subtype 1 (EP)) signaling. Klotho may indirectly inhibit
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Biological effects
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Fig. 2 An overview of the distribution and biological effects of extra-adrenal aldosterone. VSMC vascular smooth muscle cell




Highlights

e Local aldosterone synthesis may present in extra-adrenal tissues like the kidneys and play significant physiological and
pathophysiological significance.

o  Wnt/p-catenin pathway interacts with PRR/sPRR contributing to intrarenal aldosterone synthesis by activating intrarenal
RAS.

* COX-2/PGE,/EP, pathway stimulates intrarenal aldosterone production by activating sPRR/p-catenin signaling.

e Intrarenal aldosterone may contribute to Na™/K™ homeostasis, kidney injury, and salt-related hypertension.




Review > Am J Physiol Renal Physiol. 2024 Sep 1;327(3):F519-F531.
doi: 10.1152/ajprenal.00135.2024. Epub 2024 Jul 18.

The mineralocorticoid receptor in diabetic kidney
disease

Guanghong Jia ' 2, Guido Lastra ' 2, Brian P Bostick 2, Nihay LahamKaram 4,
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Enhanced MR signaling promotes DKD
GFR uACR (mgl/g)

(mL/min/1.73m?) A1 i<30‘ A2 (30-300) A3 |>300i

Stages of CKD

Activated MRs

olor represents the risk for progression, morbidity and mortality
M Low I Moderate M High mm Very high mm Highest

Molecular mechanisms in DKD
Activated MRs ;
Conclusion

Renal insulin resistance, microcirculatory . s

dysfunction, mitochondria dysfunction, oxidative Enl;:::guh:l;s&g?::ng
stress, inflammation, dyslipidemia, abnormal development of DKD
release of extracellular vesicles, and gut and targeting the MR is
dysbiosis an effective preventive
and therapeutic
Epithelial-mesenchymal transition and kidney strategies in DKD.
fibrosis
DKD
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