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20_ let diagnostiky maligni hypertermie v Cveské republice
aneb

Od MH Labor Basel k Akademickému centru maligni hypertermie v Brnée

MUDr. Ivana Schroderovad,
MUDr. Martina Klincovd, MUDr. Dagmar Stépdnkovd, Ph.D., Mgr. Jana Zidkovd, Ph.D.



Proc?

Jedna z nejobavaneéjsich anesteziologickych
komplikaci s vysokou mortalitou

* Incidence 1 : 100-200 tis. podanych CA
U geneticky disponovaného jedince ve spojeni

s vyvolavajicim faktorem farmako/oglckym
nefarmakologickym ;

* Diagnostika v CR nedostupnd

XXVIII. kongres CSARIM 15. - 17. 9. 2022, Brno



1999/2000 MH Labor Basel
Projekt zavedeni presymptomatickeé diagnostiky MH
do CR

Prof. Dr. Med. Karel Skarvan
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e 2002 FN u sv. Anny v Brne, dotace MZ — vznik laboratore pro
IVKT, zkusebni provoz
e 2003 zahajena diagnostika MH pacienti prostrednictvim IVKT
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IVKT

senzitivita: 99%, specifita 93,6%

standardni postup - testovdni svalovych prepardti v termoregulovanych Idaznich
vitalita svalu ovérovana elektrickou stimulaci

hodnoti se kontraktury vyvolané stoupajicimi koncentracemi testovacich substanci
halotan 0,11; 0,22; 0,44; 0,66 mmol/|

kofein 0,5; 1,0; 1,5; 2,0; 3,0; 4,0; 32 mmol/|

mezinarodni protokol EMHG

Diagnozy MHS, MHEh, MHEc, MHN
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Centrum pro diagnostiku MH
fea N | [ e

Klinicka data
Konziliarni cinnost

Geneticka diagnostika

h ‘ | | |

y 5 : =
T == | | ==

i ) w i

Centrum molekuldrni biologie a genetiky



es CSARIM 15. - 1

l H




Rozvoj a lepsi dostupnost genetickych
metod

* RYR1- sekvenace vybranych exonu, cilena
detekce diagnostickych mutaci (EMHG)

* NGS — sekvenovani kodujicich oblasti celého
RYR1 genu (tzv. sekvenovdni nové generace)

* RYR1, CACNA1S, STAC3 — dle ACMG kritérii
interpretace sekvencnich variant trideni do
peti kategorii (diagnostickeé varianty uznane
EMHG, potencidlne patogenni+klinika) =
diagnoza MHS)
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Diagnosticky algoritmus
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I Klinické podezireni na MH I

Geneticka diagnostika
Screening DNA

Svalova biopsie

‘ IVKT
Nalezena qiagnostické 1. Nenalezena zadna varianta MHS MHN
varianta 2. Varianta nejasného MHEh MHEc
vyznamu
Diagnéza MHS | Diagnoza MHS | | Diagnoza MHN |

MH potvrzena
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Nucleotide

Aminoacid

p.35Cys>Arg

p163Arg>Cys

p.163Arg>Leu

p.248Gly>Arg
p.248Gly>Arg
p-341Gly>Arg

p.401Arg=Cys
p-403lle>Met

p.522Tyr>Ser
p.530Arg>His
p.552Arg>Trp

p.614Arg>Cys

p.614Arg>Leu
p.2163Arg>Cys

1 2 c.103T>C

2 6 c.487C>T

3 6 c.488G>T

4 9 c742G=>A

5 9 c.742G>C

6 N c.1021G>A

7 12 c1201C>T

8 12 c.1209C>G

S 14 c.I565A>C

10 15 c.1589G>A

115 c.1654C>T

12 17 c.1840C>T

13 17 c.1841G=>T

14 39 c.6487C>T
I s = c.6488G>A

16 39 c.6502G>A

17 40 c.6617C>G

p.2163Arg>His
p.2168Val>Met
p.2206Thr>Arg

4 rodiny
30 osob

6 rodin
19 osob

5 rodin
30 osob

4 rodiny
11 osob

https://www.emhg.org/diagnostic-mutations/

agnosticke varia

40 c.6617C>T p.2206Thr>Met
43 c.7007G=A p.2336Arg>His
a4 ~ 70472 GAG>del n 234RGIN>dal
44 c.7048G>A p.2350Ala>Thr
44 c.7063C>T p.2355Arg>Trp
44 c.7124G>C p.2375Gly>Ala
45 c.7282G>A p.2428Ala>Thr
45 c.7300G>A p.2434Gly=Arg
45 C.7304G>A p.2435Arg>His
46 c.7354C>T p.2452Arg>Trp
46 c.7360C>T p.2454Arg>Cys
46 C.7361G=A p.2454Arg>His
AL ~ 72T T n JARQArA>ue |
46 c.7373G>A p.2458Arg=>His
47 c.7522C>T p.2508Arg>Cys
47 c.7523G>A p.2508Arg>His
63 c.9310G>A p.3104Glu>Lys
87 cN969G>T p.3990Gly>Val
100 c.14387A>G p.4796Tyr>Cys
37 100 c.14477C>T p.4826Thr>lle
38 100 c.14497C>T p.4833His>Tyr
39 101 c.14512C>G p.4838Leu>Val
40 101 c.14545G>A p.4849Valzlle
41 101 c.14582G=A p.4861Arg=His
42 102 c.14693T=C p.4898lle>Thr




Co dale a jak?

* Potreba prohloubeni a zjednoduseni
spoluprace mezi jednotlivymi pracovisti COMH
situovanymi ve dvou FN

e Potreba jednotné databaze MH probandu a
MH rodin, elektronické propojeni jednotlivych
pracovist pro zachovani kontinuity prijmu a
zpracovani dat pacientu se zachovanim
ochrany jejich osobnich udaju

e Zkvalitneni diagnostickeho procesu
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Prelomovy rok 2021

* CDMH nahrazuje Akademicke centrum maligni

hypertermie pod hlavickou zastresujici LF MU
Podekovani Prof. MUDr. P. Stouracovi, Ph.D., MBA, FESAIC

ACM Akademické centrum
maligni hypertermie

* Grant (AZV NU21-06-00363, Doc. RNDr. L.Fajkusovd, CSc.)
Prohloubeni znalosti o etiopatogenezi maligni
hypertermie (MH) a zefektivnéni diagnostickeho
algoritmu pro ceskou populaci

» Akreditacni proces IVCT laboratore
prostrednictvim QA EMHG, podzim 2022
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Referrals (n=267) 4
CR 286

Excluded (n=59)
* Not MH related, MH diagnostics not recommended (n=35)

"+ Declined to undergo MH diagnostic process (n=2)
* Incomplete information (n=22)

Follow-up MH diagnostic process initiated (n=208)

Excluded (n=62)
+ Myopathy, non-MH diagnostic variant, IVCT not
recommended (n=11)

* MH diagnosis not clear yet (n=51)
- Watting for genetic results (n=1)
- Non-MH diagnostic variant, no IVCT result yet (n=50)
- Waiting for IVCT (n=19)
- No [VCT result yet due to non-compliance (n=31)

4

MH diagnostic process completed (n=146)

-

Excluded - MHN (n=75)

Y

Without diagnostic variant (n=40)

With diagnostic variant (n=31)
* Genetics only (n=10)
+ VT + genetics (n=21)

Referals (1=19)

SR

Excluded (1<)

u|| ot MH related; MH diagnostics not recommended (n=1)

+ Incomplts information (n=2)

( Follow-up )

MH diagnostic process nfiated (1=16)

-

Excluded 1=0)

MH diagnostic process completed (n=16)

-

Excluded - MHN (n=§)

Without diagnostic variant 1=4)

With dagnostic variant (1=4)
+ Genetics only (1=
+ VT + qenatics (n=d)




Diagnostika MH v CR + SR

286 - hlaseni klinického podezreni na MH

224 zahajena diagnostika, 124 — vylouceno

162 diagnosticky proces uzavren

83 (51%) negativnich 79 (49%) pozitivnich (71+8)

225 IVCT: 121 MHN
104 (57MHS, 37 MHEh, 10 MHEc)

Geneticka diagnostika: Patogenni varianta : 35 rodin (31+4)
= 140 osob

15 diagnostickych variant RYR1 z celkem 48 uznanych EMHG
10 MHS diagnoz pouze genetickou cestou
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graficka charakter

Pohlavi 33Z2/38M 1Z/7M
Vek v dobé diadndzy 28(1-68) let 23,5 (12 — 43) let
Déti < 18let 32 3
Primér poctu v rodiné 3(1-61) (1-7)

Rodinnd anamnéza 12

Osobni anamnéza 11
Komplikace CA 48
Intolerance kofeinu

CCD, jind myopatie vdazana s MH
Rhabdomyolyza
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Patogenni varianty u ceskych a slovenskych
probandu

Nejcastejsi ,,slovanské” patogenni varianty RYR1 genu,
nalezenée u vice nez tri nepribuznych MHS rodin:

p.(Arg614cCys) (6 rodin, 17%)
p.(Thr2206Met) (6 rodin, 17%)
p.(Val2168Met) (4 rodiny, 11%)
p.(Arg2458His) (4 rodiny, 11%)

Nepatogennni varianty byly nalezeny v genech CACNA1S
nebo STACS.
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Miller DM, Daly C, Aboelsaod EM, et al. Gene

hyperthermia in the UK. Br J Anaesth 2018; 121: 944-5
2.
malignant hyperthermia pathogenic ryanodine receptor type 1 se

Gonzalez A, Girard T, Dell-Kuster S, Urwyler A, Bandsc

Switzerland: A retrospective cohort analysis. Eur J Anaesthesiol 20

Nucleotide | Amino acid Prevalence of No.of CZ-SK | No. of UK! MHS No. of Swiss
changein | changein RYRI | pathogenic variantin | MHS families with |  families with MHS families
RYRI gnomAD (European pathogenic pathogenic with pathogenic
non-Finnish variant (n=35)/ | variant (n=358)/ | variant (n=42)/
population) frequency frequency frequency
cA87C>T | pfArgl63Cys) not found n=1/3% n=21/5.9% n=1/2%
c488G>T | p.lArgl63Leu) not found n=1/3% n=2/0.6% not found
c.1589G>A | p(Arg530His) 0.00005274 n=2/6% n=1/0.3% n=1/2%
¢.1598G>A | p.(Arg533His 0.0001239 n=2/ 6% n=2/0.6% not found

c.TSZSG}A

E(ArgZSGSHm)

not found n=1/3% n=4/1.1%

not fcrund




AgNOSTIK)
na kongresu EMHG Harc

Y.\ descriptionf the largest
Slavonic group of patients
investigated for risk of malignant
hyperthermia. A retrospective
observational national cohort study

Martina Klincova, Dagmar Stépankova. Ivana Schroderova,
Lenka Fajkusova, Petr Stourag, Study Group
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AcMH== ACMH - kontakty

Telefon: Hot line +420 605 234 561, 543 182 553
+420 545 122 404

ARK FN u svaté Anny v Brne, Pekarska 53, 65691 Brno

MUDr. Ivana Schroderova

wwwmbhinfo.cz, schroederova@fnusa.cz

KDAR FN Brno, Détskd nemocnice, Cernopolni 9, Brno

Telefon: https://www.fnbrno.cz/detska-nemocnice/klinika-
detske-anesteziologie-a-resuscitace/centrum-maligni-
hypertermie/t4031

MUDr. Dagmar Stepankova,Ph.D.,
Stepankova.Dagmar@jfnbrno.cz

MUDr. Martina Klincova, Klincova.Martina@fnbrno.cz

Centrum molekularni biologie a genetiky, IHOK FNB
Magr. Jana Zidkova, Ph.D, zidkova.jana@fnbrno.cz, 532234624
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