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Halalozas (%)

Az autonom neuropathia prognozisa
diabetes mellitusban
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Background. People with diabetic cardiovascular autonomic neuropathy (CAN) have increased cardiovascular mortality. However,
the association between distal symmetric polyneuropathy (DSPN) or CAN with all-cause mortality is much less investigated. Thus,
we set out to examine the effect of CAN and DSPN on all cause mortality in a well-phenotyped cohort. Methods. All diabetes cases
(n=1,347) from the catchment area of a secondary diabetes care centre who had medical examination including neuropathy

Vagi O et al. J Diabetes Res 2021, 2021, 6662159, doi:10.1155/2021/6662159.
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Ha egy betegben a tachycardia hatterében
anaemia
infekcio
hyperthyreosis
koroki szerepe kizarhato, a tachycardia nagy
valosziniiséggel autonéom neuropathia
kovetkezménye.

Nincs egyszeribb és olcsobb vizsgalati modszer,
mint megfogni a beteg pulzusat.
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Tunetmentes szivinfarktus

» Balkamra-elégtelenség, tiidooedema
+ Ketoacidozis
 Hanyas

* Collapsus

hatterében cukorbetegekben mindig gondolni kell
infarctus lehetoségére is.
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A diabeteszes lab etiologiaja

@ Ischaemia

Neuropathia

vagy
neuroischaemia

Boulton AJM. LLowering the risk of neuropathy, foot ulcers and amputation.
Diabetic Med 1998; 15 (Suppl4): 57-59.



Neuropathias talpi fekély prognozisa
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Armstrong DG et al. Int Wound J 2007; 4(4): 286-287.
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Neuropathiak etiologiaja

& Anyagcserezavarok  (pl.  diabetes, alkoholizmus, uraemia,
fruktdzintolerancia, hyper-, hypothyreosis...)

& Exogén intokacio (pl. mérgezések: olom, arzén, szénmonoxid...,
gyogyszerek: antibiotikumok —pl. gentamycin..., metronidazol,
colchicin...)

& Infekcidok (pl. toxikus eredet: typhus, diphteria, septikcaemidk..,
parainfekcids jelleggel: morbili, mumps..., infulenza, periférias
Ideg dierkt karositasaval: lues, tbc..., nem tisztazott modon: HIV,
Lyme kor...)

& Szisztémas betegségek (pl.  sarcoidosis, SLE, amyloidosis,
gyulladasos bélbetegségek...)

& Allergis reakcio talajan (pl. szerogenetikus: tetenus-, diphteria
antitoxin...)

& Genetikai  okbol  (pl.  Charcot-Marie-Tooth, leukodystrophia,
herediter hajlam...)
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Az idegbantalom paradoxona

Fajdalom és érzészavar

Fajdalomeérzet, ho- és
tapintasérzet csokkeneése, ill.

megszinése




Az idegbantalom paradoxona

Fajdalom és érzészavar

Fajdalomeérzet, ho- és
tapintasérzet csokkenése illetve

megszinése




Fajdalmas neuropathia
Legjellemzobb: ¢go fajdalom

Elofordulhat: szuro
nyilallo
hasogato
lancinalo
stb. fajdalom

“harisnya-kesztyu” mintazatu

elhelyzekedés

Tipusosan nyugalmi fajdalom,

mely ¢jjel fokozodik




Az érzoideg-karosodas negativ tiinetegyuttese

- csokken vagy megszunik a fajdalom-, a ho-, a tapintas-és
helyzetérzés

- a beteg nem érzékeli a labat éré Kkisebb-nagyobb
seruléseket (cipo, ko, szog)

- kezeletlen sériilések fekélyek kialakulasahoz,
fertozésekhez vezethetnek

egész labat veszélyeztethetik
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Putz Zs, Jermendy Gy. Ongyégyitas okozta siilyos égési labsériilés diabeteszes neuropathia talajan. Diabetologia Hungarica 15: 40-42, 2007.
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Putz Zs, Jermendy Gy. Ongyégyitas okozta siilyos égési labsériilés diabeteszes neuropathia talajan. Diabetologia Hungarica 15: 40-42, 2007.
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A szenzoros neuropathia diagnosztikaja

A lab megtekintése, neuropathia tiineteinek és jeleinek felismerése

® Rydel-Seiffer féle kalibralt hangvilla
A vibraciOérzésrél, azaz a vastag rostok
funkcigjarol nyujt felvilagositast.
6: sensoros neuropathia gyanujele
<5: distalis tipusu sensoros neuropathia jele

 Semmes-Weinstein monofilamentum
Protektiv érzés vizsgalatara alkalmas.
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A szenzoros neuropathia diagnosztikaja

Neurometer Kisfesziiltségii elektromos ingerlést alkalmazva —hiarom
kiillonb6zo6 frekvencian (2000 Hz, 250 Hz, 5 Hz)- az aramérzet
kiiszobértékek meghatarozasaval alkalmas a szenzoros funkcio atfogo,
non-invaziv értékelésére.

A mérések a mutatéoujjon (n. medianus) és a halluxon (n. peroneus)
torténtek. A magas frekvencian mért CPT értékek a vastag szenzoros

rostok, mig az alacsony frekvencian mért értékek a vékony szenzoros
rostok miikodését jellemzik.

Medoc késziilék élettani ingereket alkalmazva a TSA Il rendszer a hé- és fajdalomérzet,
mig a VSA Il rendszer a vibraciéérzet vizsgalatara alkalmas.

NTSS-6 (Neuropathy Total Symptom Score)
Kérddiv, amely hat Kiilonbozo tipusu fajdalomérzet meglétére kérdez ra (sajgo-, égé- ill.
égeto fajdalom, bizsergé érzés, zsibbadtsag, fajdalomérzés nem fajdalmas inger esetén)
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A diabeteszes 1ab klinikai stadiumai
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Hamsérilés Feliiletes Meély Abscessus,  Gangraena Gangraena
nem lathato fekély fekély  osteomyelitis alab eliilso a lab hatso
részén részén

Meggitt BF. Diabetes. In: Helal B et al. (eds). The Foot. 1988. pp. 710-738.



e Pedobarograf

A talpi nyomasértékek meghatarozasa -a talpi nyomas
emelkedésével jaré neuropathia Kkimutatasat teszi
lehetové-  segitséget nyujthat a talpt fekélyek
kialakulasanak az elorejelzésében és megelozésében.
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?

o
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Talpi fekeélyek

= Eves incidencia 2 — 6%
= Prevalencia 3—-8%
= Otéven beliili recidiva-arany 50 — 70%

= Atlagos gyogyulasi id6 11 — 14 hét
= Egyéves amputacios arany 15%

Boulton AJM, Vileikyte L, Ragnarson-Tennwall G, Apelqvist J. The global burden of diabetic foot disease. Lancet 2005; 366: 1719-1724.
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Neuropathia diabetica patogenetikal alapon nyugvé oki kezelése

* Aldoéz-reduktaz gatlok
 Benfotiamin

* Alpha-liponsav
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Table 1—Prevalence of DPN and CAN outcomes at DCCT baseline, DCCT closeout,
and EDIC year 13/14 (16)

DCCT DCCT
Outcome measure Group baseline closeout EDIC year 13/14
Clinically evident DPN INT 57 (10) 88 (15)* 204 (34)*
CON 48 (8) 128 (22) 240 (41)
Abnormal nerve conduction studies  INT 185 (31) 164 (28)* 326 (54)*
CON 196 (34) 288 (50) 401 (69)
Confirmed DPN INT 39 (7) 52 (9)* 152 (25)*
CON 31(5) 97 (17) 204 (35)
R-R variation <15 INT 20 (3) 39 (7) 147 (24)t
CON 25 (4) 53 (10) 178 (30)
CAN composite INT 24 (4) 43 (7) 179 (29)t
CON 31(5) 57 (10) 208 (35)
Adjusted R-R variation§ INT 49 + 21 42 + 19+t 30 £ 17%
CON 47 + 21 39 + 19 26 = 17

Data are presented as n (%) or mean = SD. Clinically evident DPN is defined by signs and
symptoms consistent with DPN. Abnormal nerve conduction studies are defined as
abnormalities in at least two anatomically distinct nerves. Confirmed DPN required the presence
of clinically evident neuropathy and abnormal nerve conduction studies. CAN composite is
defined by any of the following conditions: R-R variation <15, R-R variation <20 in combination
with Valsalva ratio =1.5 or postural hypotension. *P << 0.001, TP << 0.05, ¥P < 0.01 for
treatment group differences by the Wilcoxon rank sum test or }(_2 test comparing INT and CON
groups. §Means adjusted for DCCT baseline age, sex, cohort assignment, and duration in the
DCCT study.

Martin CL et al. Neuropathy and related findings in the diabetes control and complications trial/epidemiology of diabetes interventions and complications study. Diabetes Care. 2014;37(1):31-8.
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A Glycemic trial: effect of intensive vs. standard glycemic control on CAN

Subgroup OR 95%Cl P value P value for interaction
Total |- 084 (0.75 0.84) 0.003

Previous cardiovascular event 0.001
No —e— 0.73 (063, 0.85) 0.00003

Yes —e— 11 (0981,1234) 033

Sex 0.73
Male —— 082 (072,095 0.01

Female —e— 086 (070,107) 017

Age at baseline (years) 0.09
<65 —— 078 (068 0%0) 0001

265 —— 098 (080 1.21) 0488

HbA1c at bassaline 0.19
<8.0% - 089 (075, 108) 020

>8.0% - 0.79 (067,083) 0.004

Race 0.28
Noawhite —e— 0.75 (061,091) 0.004

Whita 7 by 0.89 (0.77,1.03) 0.11

T T T T 0
040 060 080 10 1214

Tang Y et al. Intensive Risk Factor Management and Cardiovascular Autonomic Neuropathy in Type 2 Diabetes: The ACCORD Trial. Diabetes Care. 2021;44(1):164-173.
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Candidate gene association studies for polymorphisms of genes of thiamine transporters 2 (SLC19A3), transketolase (TKT), and glyoxalase 1 (GLO1), and their potential biological effect and
association with diabetic complications: gene explored with study reference, variant, country of population study, study design, cases and controls, biological effect of the gene variant, and main
study results.

Gene J .
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er Bonferroni
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(Peculis 2013) oxalase 1
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Article
Genetic Factors Associated with the Development of Neuropathy
in Type 2 Diabetes
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& Centre for Bivinformatics, University of Veterinary Medicine, 1078 Budapest, Hungary;
pappmarci®S@pmail com

v Correspondence: tordai dora@med semmelweis-unisho; Tel: +36-300164298

Abstract: Neuropathy is a serious and frequent complication of type 2 diabetes (T2ZDM). This
study was carried out to search for genetic factors associated with the development of diabetic

check for neuropathy by whole exome sequencing. For this study, 24 patients with long-term type 2 diabetes
updates with neuropathy and 24 without underwent detailed neurological assessment and whole exome
Citation: Tordai, D7 Hajda, M. sequencing. Cardiovascular autonomic function was evaluated by cardiovascular reflex tests. Heart

Tordai et al. Int J Mol Sci. 2024.
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Table 2. The results of the whole exome sequencing.

Minor Allele — pginor Allele

Minor Allele Frequen -
Frequen _— Logistic P Value
Fraguend (MAF) o Logistic . .
Variant ID M.‘q‘”ﬁj*. Position Gene {MAF) o Diabetic ‘B!-"f]r” Eeg:sels.smn E“‘f'“:““" OR 'Eﬁi “i‘"““' - Nﬁl:h
inorMajor European Patients with - fabe IE‘II-. Estimate () E-I:: :.jm:dEE-lﬁ} =l ;_umpn v,
Popaulation * Mo [; iEnmks 1-:-[: nda rror curdpathy
Neuropathy eurapathy
ra2033930 T/G '}E%%Hﬁ'ﬁ? RMI2 0142 0021 0250 3101 0864 222 0003
ra2032951 C/T '}E%H%ﬁﬁf RMIz 0.141 0,021 0,250 310 0,864 222 L0003
604349 ASG CRchamedy ~ MYBPHL 0.095 0.000 0146 1885 1142 186 00007
1777 ASG '}E"E&ﬂﬁﬁf MVB12B 0.20% 0313 0104 —2.418 0.767 .07 0.0004
2234753 G/A “&ﬂﬁﬂﬂf RXRA 0.246 0.292 0.167 2500 0.770 0.08 0.0012

The table shows the location and position of the given genetic vafant on the chromasomes and minor allele frequencies, as well as the chance of developing neuropathy which s
determined by the OR. *: European population allele frequencies based on the ALFA Allele Frequency Aggregator project [10].

Tordai et al. Int J Mol Sci. 2024.
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A kezelés altalanos szempontjai

Neuropathias karosodas (érzés-
és/vagy reflexkiesés,
vibracioérzet csokkenése),
tiimetek nincsenek

Pathogenetikai alapon nyugvo
oki kezelés

Fajdalmas neuropathia, (Oki) és tiineti kezeles

neuropathias karosodas a
hagyomanyos modszerekkel
nem igazolhato*

Neuropathias karosodas és OKi és tiineti kezelés
fajdalmas neuropathia egyideju
fennallasa

Kempler P, Jermendy Gy. Az alfa-liponsav helye a neuropathia diabetica kezelésében. Diabetologia Hungarica 2009; 17: 15-27.
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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

Gyorgy Jermendy *, Gyorgy Rokszin®, Ibolya Fabian®, Péter Kempler ¢, Istvan Wittmann ¢

* Bajesy-Zsilinszky Hospital, kS Department of Medicine, Maglodt tit 89-91, 1106 Budapest, Hungary

® RxTarger Led., Bacsé Nandor tir 10, 5000 Szolnok, Hungary

© Semmelweis University, Faculty of Medicine, Department of Medicine and Oncology, Koranyi Sandor it 2, 1083 Budapest, Hungary
4 University of Pécs, Medical School, 2™ Department of Medicine, Nephrology-Diabetes Center, Pacsirra it 1, 7624 Pécs, Hungary

ARTICLEINFO ABSTRACT

Keywords: Aims: Diabetic neuropathy is associated with increased risk of morbidity and all-cause mortality. It is unclear
Diabetic neuropathy whether these outcomes differ in patients with diabetic neuropathy treated with pathogenetically oriented vs
Mortality

symptomatic pharmacotherapies.

C:I.rdi;vnscula.r morbidicy Methods: We performed a retrospective (2009-2019) database analysis of patients treated with pathogenetically
Database analysis oriented alpha-lipoic acid (ALA) or symptomatic pharmacotherapies for diabetic neuropathy. We investigated
Alpha-lipoic acid clinical outcomes in propensity score matched patients in Hungary. Changes in hazard ratios and annualized

event rates were assessed and sensitivity analyses performed.

Results: Hazard ratios favored treatment with ALA vs symptomatic pharmacotherapies regarding acute
myocardial infarction (HR 0.73, 95% CI: 0.60-0.89, p = 0.0016), stroke (HR 0.71, 95% CI: 0.62-0.82, p <
0.0001), hospitalization for heart failure (HR 0.72, 95% CI: 0.66-0.78, p < 0.0001), cancer events (HR 0.83, 95%
CL: 0.76-0.92, p = 0.0002) and all-cause mortality (HR 0.55, 95% CI: 0.49-0.61, p < 0.0001), but not for lower
limb amputation (HR 1.05, 95% CL: 0.89-1.25, p = 0.5455). This association was supported by results of
evaluating annual event rates and sensitivity analyses.

Conclusions: This retrospective database analysiz revealed a lower occurrence of cardio- and cerebrovascular
morbidity, cancer events and all-cause mortality in patients with diabetic neuropathy treated with pathoge-
netically oriented ALA vs symptomatic pharmacotherapies. This hypothesis-generating result requires further
investigations.

Jermendy Gy et al. Diabetes Res Clin Pract. 2023.
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Fig. 1. Cumulative survival by neuropathic treatment with alpha-lipoic acid (ALA) vs symptomatic pharmacotherapies in patients with diabetic neuropathy —

cardiovascular events.
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Fig. 2. Cumulative survival by neuropathic treatment with alpha-lipoic acid (ALA) vs symptomatic pharmacotherapies in patients with diabetic neuropathy — cancer
events and all-cause mortality.

Jermendy Gy et al. Diabetes Res Clin Pract. 2023.
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Rizikofaktorok befolyasolasa

Table 4. Odds Ratios for Associations between Key Risk Factors
and the Incidence of Diabetic Meuropathy with the Use of Two Logistic-

Regression Models.*
Odds Ratio
Variable (95% CI) P Value
Model 1§
Duration of diabetes (yr) 1.40 (1.21-1.63) <0.001
Glycosylated hemoglobin (% of hemoglobin) 1.48 (1.23-1.79) =0.001
Change in glycosylated hemoglobin 1.36 {1.14-1.62) 0.001
(%6 of hemoglobin)
Trighycerides (mmol/liter) 1.21 (1.02-1.44)  0.03
Total cholesterol (mmelfliter) 1.15 (0.98-1.35)  0.08%
Body-mass index 1.27 (1.03-1.47) =0.001
History of smoking 1.38 (1.03-1.85)  0.03
Hypertension 1.57 (1.03-2.39) 0.03
Albumin excretion rate (pg/min) 1.01 (0.88-1.14) 0.93
Model 23
Duration of diabetes (yr) 1.25 {1.03-1.51) 0.02
Glycosylated hemoglobin (%6 of hemoglobin) 1.64 (1.33-2.03) =0.001
Change in glycosylated hemoglobin 1.44 (1.17-1.77) 0001
(36 of hemoglobin)
Triglycerides {mmol/liter) 1.17 [0.97-1.41) 0.10
Total cholesterol (mmel/liter) 1.11 (0.93-1.34) 0.25
Body-mass index 1.20 (1.01-1.43)  0.04
History of smoking 1.68 (1.20-2.36) 0.003
Hypertension 1.54 (0.96-2.47) 0.07
Cardiovascular disease 2.12 (1.16-3.86) 0.01
Any retinopathy 1.45 (0.98-2.13) 0.06
Albumin excretion rate (ug/min) 1.02 (0.83-1.18) 0.76

Tesfaye S et al. Vascular risk factors and diabetic neuropathy N. Engl J Med. 2005;352:341-50.
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