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Detske lekarstvi - otazky

Dédi¢né poruchy metabolismu (DPM) aminokyselin
DPM lipid(i

DPM sacharidu

DPM s akutnimi, zivot ohrozujicimi projevy
Novorozenecky screening

Typy dédicnosti a genetické vySetrovaci metody
Kojeni (kontraindikace)

Ikterus dif. dg., ikterus u novorozence

Poruchy védomi dif. dg., krece dif. dg.

Nemoci jater, hepatopatie dif. dg.

Hypoglykémie, poruchy acidbaz rovnovahy, acidoza dif. dg.
PMR dif. dg. (heurometabolicka problematika)
Hepatosplenomegalie dif. dg., velké bricho dif. dg.
Myopatie, hypotonie, dif. dg., maly vzrust dif. dg.
Myokarditidy a kardiomyopatie

Hypovitamindzy v détském véku
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DMP-vyvoj diagnhostiky a lecby
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Deédicné metabolické poruchy

* Cca 1900 nosologickych jednotek
)  DMP=cca 1/4 vzacnych nemoci
(vyskyt <1:2000)  Souhrnny vyskyt nejméné 1:500

* Heterogenni klinické projevy-
DMP se vyskytuji ve vsech

Vzaché nemoci

Iy oborech mediciny
nemoci * V obvodu kazdého praktického
DMP lékare jsou nejméneé 1-2 pacienti
s DMP
Narodni strategie pro vzacna e Cca 20% nemoci ie |ééite|n§/Ch

onemocnéni na léta 2010-2020
(usneseni vlady CR €. 466 ze dne
14.6.2010)

(>100 nemoci dobre |écCitelnych)



Nove diagnostikovani pacienti s DPM na Klinice pediatrie a dédicnych poruch metabolismu
1. LF UK a VFN (n=720) v obdobi leden 2020—-zafi 2024.

Deficit biotinidazy, v¢. Poruchy purinta | | CDG; 15; 2% | | Ostatni; 21; 3%
parcidlniho deficitu; 35; pyrimiding; 3; 0%

5% Lysosomalni
onemocnéni; 195; 27%

Peroxisomalni
onemochéni: 19;: 3%

Poruchy B-oxidace
mastnych kyselin; 34; 5%

Aminoacidpatie; 57; 8%

Organické acidurie; 20;
3%

Mitochondrialni
onemochéni; 284; 39%
Poruchy cyklu mocoviny;

Glykogendzy; 25; 3% 12; 2%



Klinické priznaky: nespecifické >> specificke
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Patofyziologie metabolitu u DPM

intoxikacni onemocnéni hromadeni su bstrétﬁ stradavé onemocnéni
(organické acidurie,
poruchy cyklu mocoviny)

(lysosomalni poruchy)

prekursor




Patofyziologie metabolitu u DPM

signalizace a transport chybéni produktu energetické selhani buriky
(poruchy glykosylace) (mitochondrialni nemoci)

i




edichost DPM

fenylketonurie (PKU) %k 7 ’
glutarova acidurie typu | (GA) pseu doautosomalni
homocystinurie z poruchy cystathionin-B-syntazy (CBS)

neonatalni encefalokardiomyopatie s 3-methylglutakonovou acidurii a poruchou d é d i (\f n Ost
autosomalné recesivni proteinu TMEM70

deficit fosf tazy 2 (PMM2-CDG) .
Pormpao nemas(ghkogentea i) CE CAH SHOX - dyschondrosteosis
syndrom Hurleroveé (MPS typu [) ’

Zellwegertv syndrom

GLUT1 deficit (glukdzovy transportér 1)
atrofie optiku - OPA1

akutni intermitentni porfyrie

Kufsova nemoc (NCL)

AD deficit GTP cyklohydrolazy-1 AC H ) H e F H

CADASIL

autosomalné dominantni

porucha ornitintranskarbamylazy (OTC)
X-vézana adrenoleukodystrofie (X-ALD)
Leschiv-Nyhanlv syndrom

Menkesova nemoc HemOfiIie; DMD/BMD

vazana na chromosom X Danonova nemoc

HunterGv syndrom (MPS typu I1) XLH (PH EX)
porucha PDH Ela

deficit kreatinového transportéru

Rettiv syndrom

NARP syndrom

MELAS syndrom

MERRF syndrom

LHON syndrom

maternalné dédi¢né poruchy sluchu

maternalné dédiény diabetes a porucha sluchu (MIDD)

sporadicky vjskyt Kearnstv-Sayrelv syndrom
Pearsonuv syndrom

CADASIL = cerebraini autosomainé dominantni arteriopatie se subkortikéinimi infarkty a leukoencefalopatii; GTP = guanosintrifosfat; LHON =

maternalni dédiénost

Leberova hereditarni neuropatie optiku; MELAS = mitochondrialni myopatie, encefalopatie, lakiatova acidoza a iktu podobné prihody: MERRF = Honzik T a Zeman J. (202 1)
myoklonicka epilepsie s RRF (ragged-red fibers); MPS = mukopolysacharidoza; NARP = neuragenni svalova slabost, ataxie a retinitis pigmen- Détskd Neurologie Galen
tosa; NCL = neuronalini ceroidlipofuscindza; OPAl=opticka atrofie 1; PDH Ela = pyruvatdehydrogenaza, podjednotka Ele; TMEM70 = transmem- ’

bramovy protein 70



Mitochondrialni sit

Mitotracker — konfokalni mikroskopie, Mgr. Danhelovska, KPDMP

odpovida

Carl Bedna 1898
mitos — vlakno
chondros - granule




Systém oxidativni fosforylace

Hock et al. (2020) Biochem J

Komplex |

Komplex Il

Sukcinat

Fumarat

NADH NAD*
Number of| Number of
Mass different mtDNA
Enzyme Prosthetics groups
(kDa) types encoded
subunits subunits
NADH dehydrogenase FMN,
Complex I ~ 1000 |44 7
EC1.653 8 [Fe-S] clusters
Succinate dehydrogenase FAD, 3 [Fe-S]
Complex IT ~ 140 4 0
EC 1351 clusters, heme b
Cytochrome ¢ oxidoreductase heme b and cl,
Complex ITT ~ 240 11 1
EC1.10.2.2 2 [Fe-S]
Cytochrome c oxidase heme a and a3,
Complex IV ~ 200 14 3
EC193.1 Cud, CuB
ATP synthase
Complex V ~ 650 18 2 -
EC7.122

Komplex llI Komplex IV Komplex V

Vercellino and Sazanov (2022) Nature



Mitochondrialni DNA

Kontrolni oblast

Tézky (H-) ¢ 16,5 kbp

fetézec

12s rRNA

165 rRNA * 37 genu::

* 13x podjednotky
\,\\ND5 komplexdé OXPHOS
|| e 22x mitochondrialni

J tRNAs

e 2x mitochondrialni rRNA

Lidska mtDNA
16 569 bp

Lehky (L-)

fetézec \ ’/ ND4
0, * odlisnosti v genetickém kddu
* nejsou klasické introny,

castecny prekryv genu

* replikace neni
synchronizovana s bunécnym
cyklem

SN | [ A= 4
A/ N N

Komplex

(upraveno podle Penman SL et al.
Biochem Soc Trans. 2020)



Rozdilna dedichost mtDNA

e Maternalni dedicnost

*1 000 - 10 000 kopii v bunce - replikacni
segregace

* Homoplazmie a heteroplazmie

* Geneticky bottleneck



Mitochondrialni dedicnost

Rodokmen rodiny se
syndromem MELAS
na podkladé
m.3243A>G v MTTL1

—

Stupné Sedi — tize onemocnéni
% heteroplazmie v krvi
% heteroplazmie ve svalu - ¢ervené

minimalni mnozstvi mtDNA
*selektivni destrukce paternalnich
spermii pomoci endonukleazy G

- I

7, . Ao
- -




Homoplazmie a heteroplazmie

* Homoplazmie: vsechny molekuly
mtDNA jsou stejné (tzn. vSechny ,
mutované nebo vSechny nemutované)

* Heteroplazmie: smes mutovanych a
zdravych mitochondrii

* Prah pro manifestaci onemocnéni, tzv.
trigger point, je asi 60 —70%
mutovanych molekul.

* ALE!

* Ménliva heteroplazmie v prabéhu
Z |V0ta Posgibde cellular

deaisinn s

. rl\nlgrewrgsgz\;ﬁitfli(%hﬂadenm s LHON je @

s 7 . . 7 . v Severity
* Neuplna penetrance (i v jedné rodiné)

www.pinterest.com
Sciencescienceeverwhere.wordpress.ocm



Prahova hypotéza — m.8993T>C

0% 60 % 75 % 90 % 100 %

NARP

norma
syndrom

retinitis Leightv
pigmentosa syndrom

(upraveno podle Bakare et al. 2021)




CASOVA OSA PRUBEHU ONEMOCNENI

svalova slabost,
Unavnost,
nechutenstvi

dg. MELAS

1. stroke
distalni polyneuropatie

progrese hypertroficke
kardiomyopatie {(HCM)

CPEQ,
ptoza,
depresivni
syndrom

neurodegenerace,
tézky regres, progrese
HCM se srdecnim
selhavanim

veék (roky)

oplosténi rastove kiivky

|cefalea, epilepsie]

|hypacusis|

3. stroke

interventrikularniho septa

hypertrofie

‘ 5. stroke
prakticka slepota

4. stroke
1. ataka rhabdomyolyzy

Casovd osa znazorfujici postupny vyskyt jednotlivych symptom@ typickych pro
mutaci m.3243A>G s hladinou
heteroplazmie 78 % ve svalu, 57 % v krvi a 70 % ve vlasovych folikulech.

syndrom MELAS u chlapce

S

prevalentni

21



Pokles hladiny m.3243A>G v krvi

Hladina heteroplazmie v krvi (%)

60
—e— Snizeni
s —— Zvy$eni / beze zmény

g ML g Pozorovani < 4 roky

\'\
404 T \\\\\\\\\
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N e
O -
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Veék

(upraveno podle Grady et al. 2018)



Mitochondrialni bottleneck

Number of mitochondria per cell

@,f Fertilized 100,000
oocyte
progenitory organu

EMBRYO

OOCYT vysoka
heteroplasmie
vazné poskozeni O — -
stredni
heteroplasmie
mirngjsi fenotyp 50 3% Primordal | j—.
“o o ‘,J Q germ cells
nizka _
heteroplasmie 20000 008 , A
mitochondrie P o QO": Oogonia
@® WT mtDNA asymptomaticky
@ mut mtDNA
(upraveno podle McCormick EM et al. Curr Genet Med Rep. 2018) 400 @ P&rr;;ne/ pO00

400 : \ Mature
' : oocyte 100,000

Shoubridge and Wai (2007) Curr Top Dev Biol



Poruchy metabolismu

aminokyselin

>135 lidskych genetickych nemoci,
na KPDPM dg. >1500 pacient




Ktera onemocneni?

v Fenylketonurie, hyperfenylalaninémie
v Tyrosinémie typ 1
v' Homocystinurie

def. B12, folatu, klasicka homocystinurie

v Poruchy cyklu mocoviny



Fenvlketonurie (PKU

1934 NS - 1963, 1975 CR

http://pkuworld.:g/home/docs/history/guthrieZOO.jpg

e Suché krevni kapky

* Beta-2-thienylalanin v mediu-
inhibitor rustu B. subtillis

e ZvySeny Phe umoznuje rust
bakterii

Prof. Robert Guthrie 1916-1995
Lofenalac Pediatrics 1963

Imbecilitas
fenylpyruvica




PKU - klinické projevy |

» progresivni a irreverzibilni neurologickeé

poskozeni s rozvojem v casném detstvi
» stfedni porucha vyvoje intelektu (1Q 35-49)

» mikrocefalie

www.dshs.state.tx.us

» spasticita, hypertonie hyperreflexie
» extrapyramidové priznaky

» poruchy chuze

www.phedup.co.uk



PKU - klinicke projevy Ii

» zatuchly zapach moci

» ekzém

» ridke, svétlé vlasy

» { pigmentace duhovky

» nizky vzrust

www.slideshare.net
www.faculty.ksu.edu.sa,
www.pkuacademy.org



DOPAMINERGNI
NEURONY

TRYPTOFAN;

TYROSIN w TRYPTOFAN
HYDROXYLAZA HYDROXYLAZA

(BH.)

Bﬁ

BH:
LEVODOPA 5-HYDROXYTROPTOFAN

SYNTEZA TETRAHYDROBIOPTERINU

KATECHOLAMINY |
VIELANIN <«—— DOPAMIN | L seroTonin
PORUCHA METABOLISMU BHa PATOFYZIOLOGIE
(MALIGNI PKU) slzTYROSIN PKU |
J Tyrosin PATOFYZIOLOGIE - Porucha kognice
BH. deficit - Parkinsonismus
T Fenylalanin - Porucha zrakové kontrastni citlivosti
J dopamin - Svétlé vlasy, svétla klze
J, serotonin,
J katacholaminy, > ¥ porucha

J melanin B ey

JATRA
FENYLALANIN (Phe)T

v
TYROSIN |,
X
T FENYLALANIN PATOFYZIOLOGIE
- Pfima neuronalni cytotoxicita PKU

- J,Transport tyrosinu, tryptofanu a methionin pres HEB
- \L3-OH-3-MetylglutaryI CoA reduktazy v oligodetrocytech —p
J,Cholesterol —» leukoencefalopatie

T Fenylpyrohroznova kyselina a fenyloctova a fenylmlécna —p
Ekzém, zapach po mysing, fotosensitivita
- TROS, porucha kalciové homeostazy




PKU - lecba

Tolerance fenylalaninu za den 10-20mg/kg/den
strop v dospélém véku 600-900mg/den

Materské mléko fenylalanin 40-47mg/100ml;
100mg fenylalaninu je v cca 2,5¢g bilkovin

vek doporucena hladina Phe frekvence
(roky) (umol/T) monitorovani
hladin
0-1 100-240 1x tydné
1-3 100-240 2X mésicné
4-6 100-360 1x mésicné
7-10 100480 4x rocné
11-18 100-600 4-6x rocné
muzi 100-700 2x rocné
zeny pred 100-600 4x rodné
graviditou
gravidita 100-240 1x tydné
ey PO 100-700 3X rotng
gravidité




PKU - lecba

Potravina B T C Energie Fenylalanin Methionin
100 g g g g kcal mg mg
syr Eidam (45 % tuku) 26 26 1,0 343 1370 614
¢ocka 24,3 1,2 60,3 319 1261 187
hovézi maso 22,3 1,3 - 101 912 613
kute 20,5 6 - 136 852 573
vepfové maso 22,8 3,8 - 125 819 587
vejce 12,5 11 0,9 151 728 403
rohlik 11,4 1,4 73,1 351 518 163
ryze 6,9 0,7 79,5 349 350 137
oplatky Kolonada 54 15,0 75,5 449 220 40
mléko kravské (plnotucné) 3,3 3,5 4,8 63 145 73
brambory 2,8 0,2 20 98 86 25
mléko zenské 1,2 3,1 7 67 47 22
grapefruit 0,6 0,2 10 40 16

jablko 0,3 0,4 15 57 15

pomerané 0,7 0,2 20 84 12




PKU — prognoza

Spatna adherence k lécbé

Yba/ia

Tremor, zivé reflexy

Hyperaktivita, temper tantrums, T anxieta
Priznaky deprese, nizké sebevédomi

Y v
White matter abnormalities

Villasana et al., 1989

Our case



Tyrosinemie 1. typu

* od 3M véku
e vzedmuté brisko

* hepatomegalie

* ascites

* rachiticky rGzenec
* krivice na Rtg

Norma

Vysetieni Hodnota

ALT (ukat/I) 1,39 <06

AST (ukat/I) 4,63 =06

ALP (ukat/1) 22,07 <6,2

INR 36 0,812

APTT (s) 784 <40 6M chlapec pfri
Antitrombin IIl (%) 40 90-130 % , ne ,
Protein C (%) <10 70-125% stanoveni d 1agnozy
o,-fetoprotein (ug/l) 150 000 <81

Vapnik v séru (mmol/1) 1,88 2,0-2,75

Fosfor v séru (mmol/I) 0,42 116-19

Tyrosin (umol/1) 488 30-180

Sukcinylaceton v mo¢i (1umol/l) 614 <2

Kyselina 5-aminolevulova v mo&i (mmol/mol kreatininu) 103 nedetekovano




Tyrosinemie 1. typu

T TYROSIN (Tyr)

CYTOPLAZMA
4-Hydroxyfenylpyruvat x porucha
¢ I enzym

Homogentisova kyselina

v

T Maleylacetooctova kyselina (MAA) —  Sukcinylacetooctova kyselina (SAA) T

/ l |—>C02
Sukcinylaceton (SA) T

T Fumarylacetooctova kyselina (FAA)

/\ ; |
FUMARY! ACETOACETAT I

PATOFYZIOLOGIE |
o

'HYORULLAZA T

iTS—AminoIevqunové . PorfobilinogenJ, |
| kyselina

Fumarat Acetoacetat

TeaA, MAA —» |, Glutationin —# TROS ‘
Poskozeni DNA

_____________________________________________________________________

X TYROSINEMIE TYP 1



Tyrosinemie typ 1

Dlouhodoba prognodza —
VYSOKE RIZIKO
HCC

AFP (ugll)

1000 1

100 A

10 1

10 15 20

vék v letech

25




Metabolismus sirnych sloucenin v prirode

: 1] ﬂﬂ;[;-ﬁ Ca— T
M Met Essential amino acid H i\“e'i

1] \
[ 1]
— Hcy . - Hcey
l Methylated
product I

O ] u
Methyl group — Cys < . Cys
(+ folates + l Semiessential amino acid
vitamin B,,)

Inorganic sulfur\ / Inorganic sulfur

Environment

ANIMALS PLANTS/MICROBES



Patofyziologie poruch sirnych amk

Vit (Cbl)
OPAT
~
~_ &
~a
&~
< 1 ™~ \METHYLSKUPINV
'S
P - — T L]

METHIONINSYNTAZA

REMETYLACNI FORMY
HOMOCYSTINURIE
Deficit

Vit. B12 (Cbl) a FOLATU

X
X

PATOFYZIOLOGIE
J METHIONIN
J, SAMTSAH ———— porucha metylacnich reakci
" HOMOCYSTEIN

porucha myelinizace

porucha neurotransmiterd
Tros
J’kreatin

>100 pmol/I TEN
J CsF-folat (remetylagni formy)

Methylfolatova past —p  J.syntéza DNA

X porucha
B enzym

GLUTATHIONIN (GSH)

————% METHIONIN

i

METHYL SKUPINA

v
S-ADENOSYLMETIONIN
(SAM)

|

S-ADENOSYLHOMOCYSTEIN
(SAH)

—»  DIMETHYLGLYCIN

X

BETAIN

HOMOCYSTEIN

CYSTATHION!N BCTA-SYNTAZA

l

SERIN
R

CYSTATHIONIN

, CYSTEIN
A e \\
/ I I ~
// I I \\
7 v v ~
/ D SIROVODIK (H.S) \\
SULFAT TAURIN

GLYCIN +

METHYLOVANE PRODUKTY (> 300 SAM
DEPENDENTNICH METHYLTRANSFERAZ)

+ SARCOSIN

napf. kreatin

bazicky myelinovy protein
neurotransmitery
fosfolipidy atd.

X

KLASICKA HOMOCYSTINURIE (def. CBS)

PATOFYZIOLOGIE

T HOMOCYSTEIN > 100 pmol/l ——» TEN
Stres ER, porucha sekrece k.f.
Porucha intraceluldrni signalizace
Porucha neurotransmise (S-sulfohomocystein,
k. homocysteova)

T SAM aTSAH —» porucha metylaénich reakci

T syntéza H.S

‘L CYSTATIONIN A CYSTEIN
Indukce apoptdzy
J GsH—pROS
Porucha intracelularni signalizace
Porucha pojiva (disulfidovych vazeb)



Transport B12

1. Prijem B12 z potravy a produkce R-proteinu
(holoHC) ve slinach.

2. B12 se vaze na R-protein a putuje do duodena.

3. V alkalickém prostredi duodena dochazi k
Stépeni R-proteinu a B12 je uvolnén.

4. B12 se v duodenu vaze na IF produkovany
zaludeCnimi parietalnimi burikami. Komplex
nasledné putuje do termindlniho ilea.

5. Vazba komplexu Clb-IF na receptor cubam v
terminalnim ileu.

6. Prestup Cbl do krve, kde se vaze na
holotranskobalamin (holoTC) a holohaptokorin
(holoHC).

Terminal ileum

12
@ 1»
R \ﬂf U‘l Q ’,\

Kﬂﬂ J
Al ‘
IR

\

El

Total B12

Prekresleno a upraveno podle Obeid R. Vitamin B12: Advances and Insights; vytvofeno v BioRender. Active B12




Nitrobuneécny metabolismus B12

e Celkové 14 rlznych proteinl se
podili na intracelularnim
processingu Cbl.

* Defekty v jednotlivych genech
se projevuji jako izolovana
homocystinurie, izolovana
MMAurie, nebo kombinovana
homocystinurie/MMAurie. TC+R-Cbl —J ToRTER I il

 Dosud neni objasnéno co ron oo o <o Il —"
rozhoduje o smeérovani Cbl .
pomoci proteinu CbID smérem
do mitochondrialni drahy nebo
cytolasmatické.

lysosome

Hey Met

Prekresleno a upraveno podle Obeid R. Vitamin B12: Advances and Insights a Saudubray J.-M.: Inborn Metabolic Diseases; vytvofeno v BioRender.



Cbl je kofaktorem 2 enzymu

POTRAVA STREVO KREV

® 0 I:> o0 I:> ° holoTcll hcﬂ.o,.,c
/ burka

a ‘MTHF \/' tHcy a /' MVACOA—p MMA )

Puriny Met-CbL_ ¢ ‘ ) Ado-Cbl ‘ B12

Pyrimidiny » A .\
“. @ Met Succinyl-CoA )
Sy y . folaty

NS /




Klinické projevy deficitu B12

Kohorta 40 Cbl deficientnich
kojencu a batolat v rozmezi
(2002-2006), z toho 17 tézky
deficit a 23 lehky deficit.

Nejcastejsi priznaky:
neprospivani (48%), odmitani
kojeni/jidla (20%), zvraceni
(20%), hypotonie (40%),
mikrocefalie (23%), opozdéni
PMV (38%), regrese PMV
(28%), anemie 63%
(megaloblastova 28%

EUROPEAN JOURNAL OF PAEDIATRIC NEURDLOGY 14 (2010} 488-495

Official Journal of the European Paediatric Neurology Society

Original article

Clinical presentation and metabolic consequences in 40
breastfed infants with nutritional vitamin B, deficiency -
What have we learned?

Tomas Honzik **, Miriam Adamovicova®, Vratislav Smolka®, Martin Magner®,

Eva Hruba®, Jiri Zeman®

“Department of Paediatrics, First Faculty of Medicine, Charles University in Frague and General University Hospital in Prague,

Czech Republic

v Department of Paediatrics, Faculty of Medicine, Palacky University, Olomouc, Czech Republic
*Institute of Inherited Metabolic Disorders, First Faculty of Medicing, Charles University in Frague and General University Hospital in Prague,

Czech Republic
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ABSTRACT
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Background: Maternal vitamin By. (Chbl) deficiency causes nutritional Cbl deficiency in
breastfed infants.

Aims: To analyse clinical ion and ihali &5 in 40 b fad infants
with Cbl deficiency.

Methods: Chllevelsi milk mined by an electn i ence
i hylmalonic acid level by GC/MS, plasma homocysteine by HPLE and pro-

Eeywards:

Vitamin B,, deficiency
Breastfeeding

Failure to thrive
Hypotonia
Developmental delay
Methylmalonic aciduria
Hyperhomocysteinemia

pionylcarnitine by MSM3. Profound Chbl deficiency was found in 17 children (88 + 17 ngl,
controls 200-900), and milder Chl deficiency in 23 children (167 + 40 ngf). Maternal Chbl defi-
ciency was mostly caused by insufficient Chl absorption. Only six mothers were vegetarian.
Results: The average age at diagnosis was 4.4 + 25 months. Clinical symptoms included
failure to thrive [48% of child hyp ia (40%), 1l delay (38%) and
microcephaly (23%). 63% of children had anaemia (megaloblastic in 28% of all children). All
‘but one patient had methylmalonic aciduria, 80% of patients had hyperhomocysteinemia
and 7% had increased aminotransf Propionylcarnitine was elevated in two out of
25 infants. Comparing groups with severe and mild Cbl deficiency, a marked difference was
found in severity of clinical and laboratory changes.

Conclusion: Maternal Chl status and diagnostic delay are the major factors influencing
severity and progression of Chl deficiency in breastfed infants. In our cohort, propio-
nylcarnitine was not sufficiently sensitive marker of Chbl deficiency. Although symptoms
are reversible on Chl substitution, permanent neurological damage can result. Selective
screening for Cbl deficiency is indicated in all breastfed infants with failure to thrive,

Od doby publikace dalsich >30
déti se zavaznym deficitem na
KPDPM 1. LF UK a VFN!

Abbreviations: ALT, Alanine aminotransferase; AST, Aspartate aminotranferase; Chl, Vitamin B,; (cobalamin), Hb, Hemoglobin,
MCV, Mean cell volume; P-HCY, Plasma homocysteine; SD, Standard deviation; U-MMA, Urinary methylmalonic acid.
* Corresponding author. Ke Karlowu 2, 128 08 Prague 2, Czech Republic. Tel: +420 224967792,
E-mail address: honzikt@seznam cz (T. Honzik).
1090-3794/% - see front matter © 2009 European Paediatric Neurology Society. Published by Elsevier Ltd. All rights reserved.
doi:10.1016/f.ejpn. 2000.12 003



Klinické projevy deficitu B12 - doporuceni

* Pacienti s tézkym deficitem

Klinicky priznak Zastoupeni
Neprospivani 15/17 (e
Odmitani kojeni/jidla 10/17

Zvraceni 4/17

Apatie 12/17
Opozdéni PMV 15/17 <(amm
Regres PMV 12/17
Hypotonie 16/17 (e
Mikrocefalie 9/17
Epilepsie 2/17

Porucha hybnosti 3/17

Kazdé kojené dite
pred zavedenim
prikrmu s
neprospivanim,
opozdenim PMV
nebo hypotonii by v
ramci dif. dg. procesu
melo mit vySetren
metabolismus B12!



Def. cystathionin beta-synthazy (CBS)

FR; n=26

31

®

Thromboembolic events
Lens dislocation

41

73

18

Developmental delay
[_] Other symptoms

vyskyt 1:1.800-1:900.000

klasické a mirné formy (dle responzivity na
podani pyridoxinu; non-responderi az extrémni
responderi)

triada postizeni
* pojivo
 Hemokoagulace
* CNS

) tHcy, Met a J cystathionin

v€asna diagnostika mozna: novorozenecky
screening (15 zemi EU)

|éCba: dieta s nizkym Met, pyridoxin jako
chaperon, betain pro zvyseni remethylace



Typickeé klinické nalezy u deficitu CBS

/ a Lenticular myopia,
: . lens dislocation
L Y - »

BASKENT UNIVERSITESI BASKENT UNWERSITESH

Symphony 440341 HFS

*03/11/2004. F. 3Y “03/11/2004, F, 3Y SLPH

STUDY 1 ‘ . )
15/08/2008 . , els

FoV 230*230
128p*128
ra>Cor(-27.7)>Sagl0.7)
W 326
IMF 1,06

MedLink Neurology + www.medlink.com
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Poruchy cyklu mocoviny(UCD)

* 42g.t, PH 3600g, kojen 6T
*od 7T Beba 1
*od 6M prikrmy (odmital, dale cca 10g masa/den)

Od 6 M méne aktivni, nechutenstvi, ubral 500g - bez vysetreni

od 7M Pribinacek

pred 8M véku (vaha 7,8 kg)
rozvoj apatie, hypotonie,
edém mozku, epilepsie

ALT 4,73, AST 4,1 umol/l (< 0,6)
Amoniak 396 umol/I (< 60)




HEPATOCYT

ASS FUMARAT

GLUTAMAT , ASPARAT
ARGININ-

SUKCINAT

/ GLUTAMAT " ASPARAT \ \

CITRULIN ARGININ

ACETYL-CoA

NAGS

KARBAMOYL-

s ,
FOSFAT CITRULIN CITRULIN OROTOVA

ORNITIN ORNITIN

K ) 2ATP, HCO3-
PATOFYZIOLOGIE
TAmoniak (NH:)

GLUTAMAT o »
CAVA Porucha védomi, neurotoxicita

pfi NH: < 250umol/l somnolence
A 4 vs

CO,, H:0 pri NH: 250-400umol/I sopor
GLUTAMIN pfi NH: >400umol/l edém mozku,
kéma, krece
Resp. alkaldza pfi NH: > 250umol/I

MITOCHONDRIE

T Glutamin T Osmolalita neurond
Excitotoxicita
X porucha Inhibice mTOR komplexu —
= enzym ' indukce apoptdzy
transportér




Poruchy

metabolismu lipidu

>210 lidskych genetickych nemoci,
na KPDPM dg. >1100 pacientd




Ktera onemocneni?

v Poruchy metabolismu lipoproteint

v Poruchy oxidace MK

v’ Peroxisomalni onemocnéni

v Poruchy syntézy cholesterolu

v' Nemoci s lysosomalni akumulaci cholesterolu

a sfingolipidozy



Dyslipidemie — abnormni koncentrace
lipoproteinu a lipidu

Primarni dyslipidemie — 18
genetickych onemocnéni, na KPDPM
>230 pacientu

Dyslipidemie u jinych primarnich DPM -
Deficit lysosomalni kysele lipazy
Niemann-Pickova nemoc typ A, B, C

Sekundarni dyslipidemie -
Hypotyreoza

Nefroticky syndrom
Metabolicky syndrom



J chol ~— TTTAG, Tehol

Steroly A (6,7) N LPL (8) i inemi
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Zjednoduseny diagram metabolismu lipidl a lipoproteini s vyznacenim nékterych dédic¢nych dyslipidemii. CETP-cholesterylester transfer
protein, HDL-lipoproteiny s vysokou hustotou, HL-jaterni lipaza, IDL-lipoproteiny s intermedidlni hustotou, LCAT-lecitin:cholesterol
acyltransferaza, LDL-lipoproteiny s nizkou hustotou, LPL-lipoproteinova lipaza, VLDL- lipoproteiny s velmi nizkou hustotou.

Oznaceni onemocnéni (blize viz text): 1-familidrni autosomalné dominantni hypercholesterolemie (HeFH); 2- familidrni autosomalné recesivni
forma hypercholesterolemie (HoFH); 3-porucha PCSK9 (proprotein konvertazy subilisin/kexin 9) (gain of function) s autosomalné dominantni
dédic¢nosti; 4-familiarni porucha ligandu apoB-100 (FLDB) s autosomalné dominantni dédi¢nosti; 5-sitosterolemie; 6,7-abetalipoproteinemie/
hypobetalipoproteinemie (FHBL); 8- porucha lipoproteinové lipdzy (LPL); 9-porucha jaterni lipazy; 10-hypoalfalipoproteinemie (Tangierova
nemoc); 11-familidrni apolipoprotein Al deficience; 12- porucha lecitin:cholesterol acyltransferazy (LCAT); 13-porucha cholesterylester transfer
proteinu (CETP).



Primarni dyslipidemie
T celkovy-cholesterol pripadne i T triacylglyceroly

Receptor pro LDL (LDL-R)

Familidarni autosomalné dominantni hypercholesterolemie — HeFH (1:250)
Familiarni autosomalné recesivni hypercholesterolemie — HoFH

def. PCSK9 (proprotein konvertaza subilisin/kexin9) AD dédi¢nost

gain-of-function
Ostatni
Familiarni porucha ligandu apoB-100 (FLDB) — varianty v genu APOB

Sitosterolemie — porucha transportu fytosterolt

Hypercholesterolemie p¥i TLDL — riziko rozvoje kardiovaskularnich onem.
ateroskleroza, ICHS, IM, CMP, xantomy, xantelesmata

Zvysena tloustka intimy a medie karotickych arterii a kalcifikace koronarnich arterii
pritomna u 25 % 11-23letych pacientt s HeFH.



HeFH - selektivni screening

poruchy metabolismu lipoproteini

familiarni autosomalné dominantni
hyperchelesterolemie (HekH)

{ receptoru pro LDL-cholesterol
patogenni varianty v genu LDLR
(dédiénost autosomalné dominantni)

T celkovy cholesterol
T LDL-cholesterol
4 HDL-cholesterol

Xantomy

xantglasma,

ateroskleroza

dieta s omezenim cholesterolu, nasy-
cenieh MK 1 transnenasycenych MK
T esencialni nenasycené MK
(zejména ©-3 polynenasycené MK)
dostateéna pohybova aktivita
farmakoterapie: gzetimib. statiny.
monoklondlni protildtky anti PCSK9,

Lipidogram u poz. RA -5, 13 et




Primarni dyslipidemie
l celkovy-cholesterol &i i triacylglyceroli
Familiarni autosomalné dominantni hypobetalipoproteinemie — FHBL

Familiarni abetalipoproteinemie
Ztrata funkce PCSK9

Neprospivani, malabsorpce tuku, steatdza jater

Familiarni hypoalfalipoproteinemie (Tangierova nemoc)
s variantami v genu APOA

Hepatosplenomegalie, periferni neuropatie, oranzové zvetsené tonsily



Primarni dyslipidemie - TAG

Hepatosplenomegalie
Steatosis

Lipaemia retinalis
Pancreatitis

™ TAG

£ 200-

A I S W
a a v
LI * SRR
w =

B LPL immunoreactive mass in pre-heparin [J and
post-heparin Il serum in three children with LPL deficien-
cy (P1, P2, P3) compared to their parents.

Kolarova H et al., Fol Biol, 2014



a kratka MK

Metabolismu mastnych kyselin o cvrosoL
y y ky

+ ——» acyl-CoA Kkarnitin
CoA

VNEJSi MITOCHONDRIALNf
MEMBRANA

MEZIMEMBRANOVY
PROSTOR

acyl-karnitin + CoA

acyl-CoA —5
cpU®

A

karnitin

CPT II
VLCAD Co

/}l

CACT

enoyl-CoA
hydrataza

karnitin

MITOCHONDRIALNI
MATRIX

Krebsav
cyklus, < acetyl-CoACD

ketogeneze, ... FADH,

NADH+H*

CoA
OXPHOS

Mastné kyseliny — 80 % energie v dobé hladovéni
B-oxidace MK neni v neuronech a erytrocytech NADH+H*

enoyl-CoA
hydrataza

Palmitoyl-CoA — 129 molekul ATP
Udrzeni normoglykemie

ketogeneza »
Honzik, Zeman ed. (2016) DMP v kazuistikdch



Poruchy beta-oxidace MK

1 L » Reye-like

! myoglobinurie

» akutni hypoketotické hypoglykemie
» Myopatie a ataky rabdomyolyses

» Kardiomyopatie/arytmie

Ckemie a myoglobinemie

Neuropatie —
Svalova atrofie




Peroxisomy

50 enzymu —

* oxidace MK >C,, (hexakosanova C,;)
lichym a rozvétvenych retézcem
fytanova —» pristanova

* syntéza eterovych fosfolipidu
(plasmalogeny, PAF)

* syntéza cholesterolu a isoprenoidu

* syntéza dokosadexaenove kyseliny (C,,:6m3)

e detoxifikace glykolatu

e oxidace k. pipekolové

e detoxifikace peroxidu vodiku



Peroxisomalni onemocneni

Pseudo-Zellweger

Rhizomelic chondrodysplasia punctata

Hypotonie, PMR, Siroka VF, rozestouplé svy, Celo vysoke,
nadocnic. oblouky hypoplastické, teckovité kalcifikace, rhizomelie




X-vazana adrenoleukodystrofie

ésicu

9m

témer 7L — pocit slabosti DKK
zhorsené soustredéni ve Skole

za mesic mozeckova symptomatologie
patologie BEAP

hyperproteinorhachie 2g/I

leukodystrofie (Loes skére >6b)

CAVE — adrenalni insufficience



Incidence 1: 17 000
cALD u 35-40 % chlapcu
uzen35-65%

adrenomyeloneuropatie
Ci Addisonova nemoc

X-linked adrenoleukodystrophy: phenotype-genotype
correlation in hemizygous males and heterozygous
females with ABCD1 mutations
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Abstract OBJECTIVES: X-linked adrenoleukodystrophy (X-ALD) causes cerebral adreno-
leukodystrophy (cALD), myelopathy and/or adrenal insufficiency in males, and
myelopathy/peripheral neuropathy in females. These distinct phenotypes are
scarcely linked to a specific mutations. The objective herein was to find a link
between the phenotype with the genotype mutation, serum very long-chain fatty
acids (VLCFA), and the diet with Lorenzo’s and GTO oils in hemizygous males
and heterozygous females.

METHODS: A retrospective study design with follow-up of 45 hemizygous males
and 50 heterozygous females carrying mutations in ABCDI from 35 unrelated
families with X-ALD. Mutation analysis was performed by Sanger sequencing
of PCR and/or RT-PCR and the severity of missense mutations was evaluated
using GERP++ score and CADD score.

RESULTS: Twenty-five described and eight novel ABCDI mutations were
identified. Fifteen males and 23 females had severe mutations while 30 males
and 27 females had less detrimental ones. cALD developed in 25 males (56%)
including nine boys with severe mutations, 10 boys with less detrimental muta-
tions and 6 adults with adrenomyelopathy. Myelopathy and/or adrenal insuffi-
ciency developed in 14 males (31%), six were asymptomatic. Adrenal insufficiency
developed in two of five boys treated with hematopoietic stem cell transplantation
(HSCT). Myelopathy/peripheral neuropathy developed in 26% of females. No
correlation was found between the disease severity and the genotype, GERP++
and CADD scores, presence/absence of aberrant ALDP protein or X-inactivation.
VLCFA were higher in males than heterozygous females and decreased during
Lorenzo's and GTO oils diet without a clear clinical impact on the disease.
CONCLUSION: The prognosis was unfavourable in most males and significant
part of females. Therapy with early HSCT is effective. Thus, the need for early
diagnosis with the neonatal screening is crucial.

[Ty

To cite this article: Neuroendocrinol Lett 2021;42(5):359-367



Poruchy biosyntézy
cholesterolu

Acetyl-CoA —» Acetoacetyl-CoA
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deficit mevalonatkinazy
deficit squalensyntazy
desmosteroldza

lathosteroldza

HEM dysplazie (hydrops-ectopic calcification-
moth-eaten skeletal dysplasia neboli také
Greenbergova dysplazie)

X-dominantné vazana chrondrodysplasia
punctata

CHILD syndrom (congenital hemidysplasia
with ichthyosiform erythroderma and limb
defects)

porucha SC4AMOL

Antley-Bixleyuv syndrom

Saudubray M et al, Inborn Metabolic Diseases, diagnosis and treatment, 7ed, Springer 2022



Smith-Lemli-Opitzuiv syndrom

Smith-Lemli-Opitzuy sy 4 cholesterol

¥ m-mﬁkﬂza

patogenni varianty v genu DHCR7 .
(dédiénost autosomalné recesivni) — poruchy embryogeneze,

bunééné signalizace, plazma-
tickych membran

9lety chlapec

rozené vyvojove vady mozku iprava hladin cholesterolu zvidenym piijem
mikrocefalie cholesterolu 20-150 mg/kg/den
polvsyndaktylig a statiny, pro sniZeni endogenni syntézy 7-
;Q;pp ﬂd}; u chlapen dehvdrocholeterolu, ale 1&éba jiZ neovlivni

, \ intrauterinni postizeni CNS

mteleld'mlm nedostateénost
autistické rysy
poruchy chovani
porucha spanku




Deficit lysosomalni kysele lipazy

CYTOPLASMA

LDL
(VLDL, chylomikrony)

Mikrovesikularni

T1EC (TAG)————»intralysosomalni Hepatp mggal1e:
: cirhoza jater
CESD. steatoza
(T AL el 0lmanova
T | nemoc
NC (MK, glycerol)
7 NPC1 ™
\NPC2_- NPC ) -
Eses T syntéza LDL receptori
T syntéza endogenniho NC a TAG TNCaTAG
T fluidita membran
INC ——
| syntéza ZluCovych kyselin
| esterifikace cholesterolu
1| ABCALI transportér J HDL




Cholesterol ester storage diasese (CESD)
1: 80 0007

Hepatopatie
Hypatomegalie
Splenomegalie
Dyslipidemie

Pozdéji jaterni cirhdza

Sebalipaza alfa od 2015

Wolmanova hemoc

Neprospivani

Prijem

Hepatopatie
Hypatomegalie
Splenomegalie

Jaterni selhani

Kalcifikace v nadledvinach



Niemann-Pick t

Hepatosplenomegalie
Dyslipidemie
Cholestatis, T SPC 509
T chitotriosidéza

Niemann-Pickova nemoc typ C

(hepato)splenomegalie se objevi vzdy
dfive nez neurologické pfiznaky

ADOLESCENTNI/
ADULTNI TYP (> 15 let)

. psychiatricka symptomy,
NE,ONATALNI ;- ataxie, dystonie,
fetalni ascites / hydrops, demence

nsonataini chelostaza, JUVENILNI TYP (7 - 14 let)
fatéini pro 10% oruchy uéeni a pozornosti

novorozencu P ly uceni a p S
ataxie, kfece, kataplexie

vertikalni supranuklearni pohledova obrna (VSGP)

VEK(roky) 0 1 3 6 20 60
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Gaucherova nemoc

Tglucocerebroadu
Monocyty, makrofagy

e kostni dren

e slezina

e Kupferovy bunky
e osteoklasty

* aleiplice, CNS..

e stres ER
e chronicky zaneéet

Non-neuronopaticka GN 1. typu (90 %)



Ga cherova nemoc

Kostni infarkt Kostm lytické léze

15m na ERT—

agluceraza od 1991
imigluceraza od 1994
velagluceraza od 2010
taligluceraza alfa od 2012
miglustat od 2012
eliglustat od 2015




Fabrvyho nemoc

nejcasné;jsi vék vzniku

priznaku

détstvi a adolescence

druha dekada

po 30. roce véku

neuropatickd bolest

hypohidréza (hyperhidréza)
akroparestetické krize

kornea verticillata, vinuté cévy sitnice
porucha sluchu

angiokeratomy

mikroalbuminurie

gastrointestindlni priznaky
kardiomyopatie

tranzitorni ischemicka ataka,

cévni mozkova prihoda
proteinurie

pokles glomeruldrni filtrace
progrese organové dysfunkce
organové selhani

predcasné umrti



Poruchy metabolismu

sacharidu

>250 lidskych genetickych nemoci,
na KPDPM dg. >360 pacientu




Ktera onemocneni?

v’ Klasicka galaktosemie

v’ Hereditarni intolerance fruktézy (HFI)
v’ Jaterni glykogendzy

v’ Svalové glykogendzy

v' Mukopolysacharidézy



Klasicka galactosemie

e Zvraceni

e Ztrata vahy

e |kterus

* Hepatomegalie
e Katarakta

ALT 3,4 pkat/l (N<0.6)

AST 4,7 ukat/l (N <0.63)

Bilirubin 407 umol/I (N <100)
Konj. bilirubin 97 pumol/I (N <20%)
Glykemie 0,6 mmol/I (N 3.3-5.4)
INR 6,5 (N 0.8-1.2)

APTT >180s (N 26-40)

Amoniak 101 umol/l (N <80)

Akutni jaterni selhani s
kombinovanou hyperbilirubinemii
CAVE — E.coli sepse



Klasicka galactosemie

» P Galactitol: toxic — jatra, ledviny, ¢ocka, mozek
» I Gal-1-P: | Glu-6-P->Glc; |, Glykogenolysis

» {, anorganicky fosfat

» { UDP Gal: {, glycosylace proteinu

UDPglucosa/galactose
pyrophosphorylase (UGP)

Galactonate o o
A 1 L UTP
HGaIactﬂse ! H
Galactose 1 Dehydrogenasa ! Galactose-1P H
mutarotase ! Galactokinase ! urldylyltransferase é""‘ PP;
(GALM) _ g.p Galactose (GALK) M (GALT)
B-D-Galactose (Gal) 7S » Gal-1P= /_:- —-=.___\l #* UDPgal
Glucose ] Al
Lactase (GIo) | Aldose UDPgic Glc-1P
| Reductase L
¥
Lactose Galactitol UDPgal 4-eplmerase
(GALE)
UDPglcNAC UDPgalNAc

Saudubray M et al, Inborn Metabolic Diseases, diagnosis and treatment, 7ed, Springer 2022



Ovoce a zelenina obsah fruktdzy (g)

ve 100 g potravin

Rozinky
Datle susené
Kfizaly
Fiky susené
Marmelady
Znoveé vi ,
Hroznové vino 13,6
Sladké napoje (soft drinks) 12,5
1 glykolyza Svestky susené 11
e e 9
/\ Svestky susené
hypoglykemie «—— | glukéza \/ T glukoza-6-fosfat / §I’pky o
1 glukoneogeneze H rugky 7
T glukokinaza > v -
v Tresne 6,1
fruktoza fruktoza-1-fosfat + Zu ,
T Jablecny dzus 53
e | Jahoda |
Jahoda 5,3
> Lofat > LATP L giolyz | Ananas | 2-5
hepatotoxicita | «---—---—--— 'E CELED 2-5
nefrotoxicita | <. é
"""""" L aTp
*  signél hyperglykemie . ° :
pro glukokinazu—>zpoma!enr e p ato I I l ega I e
glukoneogeneze a glykolyzy .
7 /’ V4
. e N
- T pyruvatkinaza — 7 laktat, alanin, pyruvat —» metabolicka . e p ro S p Iva n I
acidoza
. [ 7
.‘H t t t
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GLYCOGEN staci na 8-10 hodin

Boris Senior, M.D.,* and Liliane Loridan, M.D,
BOSTON, MASS. P 70g gIUkOZY
The Journal of PEDIATRICS 529
/
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; (7 | . . GLUCOSE =6 -P GLUCOSE
variety of childbood bypoglycemia and in 1
control children
FRUGTQSE -6-F
FRUCTQSE -1,6~-DiP
vytvofri 20 - 30g glukézy/den
GLYCEROL TRIOSE PHOSPHATES
= ]
I
|
|
PHOSPHOENOL PYRUVATE ~———OXALACE TATE
vytvofi 30 — 40 g glukézy/den l /

LACTATE —=——— PYRUVATE —— = MALATE

AMINO ACIDS

vytvofi 75g glukézy/den <€ ———



Molecular Genetics and Metabolism Reports 32 (2022) 100904

Contents lists available at ScienceDirect ’—\
Molecular Genetics and Metabolism Reports MGM
Reports
ELSEVIER journal homepage: www.elsevier.com/locate/ymgmr
Case Report ,')
Improvement in hypertrophic cardiomyopathy after using a high-fat, S

high-protein and low-carbohydrate diet in a non-adherent child with
glycogen storage disease type Illa

Burcu Kumru Akin ™, Burcu Ozturk Hismi ", Anne Daly ©

Summary of publications on dietary intervention and outcomes in GSDIIL

Author/year Number of  Dietary treatment Outcome
patients/
age
% Dagli [7] 123 Protein: 30% Cardiomyopathy
® ‘ years) improved
m Lipid: saturated and CK levels
carbohydrate: 70% decreased
b Valayannopoulous 1 (2 Protein: 15% Cardiomyopathy
(1] months) improved
Lipid: 65% (with Insulin and CK
b synthetic ketone levels decreased
bodies)
“ Carbohydrate: 20%
Sentner [2] 1(32 Protein: 37% to 43% Cardiomyopathy
years) improved
! Lipid: 2% Body mass index
decreased
U Carbohydrate: 61%
60 /2,10 Mayorandan [15] 2(9, 11 Protein: 7 g/kg/perday  Cardiomyopathy
years) improved
Lipid: 8 g/kg/per day CK levels
\ decreased
- I e s 3 kg/per day
4 Brambilla [9] 2(5,7 Protein: 25% Cardiomyopathy
o . J years) improved
Lipid: 60% CK levels
- rustu e
Carbohydrate: 15%
Francini-Pesenti 1(34 Protein and lipid: Cardiomyopathy

. . - [16] years) allowed ad libitum improved
— I e with olive oils and
medium chain
triglyceride

- Carbohydrate: limited CK levels
- eme g i
Marusic [14] 1(15 Protein: 11%

years) Lipid: 87% Cardiomyopathy

- kardiomyapatie/myopatie (GDlla) e




Glykogendza typ X - deficit fosforylazakingzy (Phi)
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Glykogendza typ X ne51 pacientt (45 GSD D)

Magner Met al. /n preparation

/?dd&#/ 17752022 Priznak Median | Min/Max
CR40x prvni projev 17 let 0-7 let
Chorvatsko 5x dg zpozdeéni 0,5roku | 0-13 let
Srhsko bx vek posledni kontroly | 14,4 let | 15-77 let
Sovinsko Ix sledovani 87let  |0-482 let
3 Slety chlapec dg. zpozdéni 10m

Wska 92cm (z-2,429D)

Jatra+5cm

AT 5,06 ukat/l - infekty T25x

AST 4,87 ukat/l

Chal 619 ol

TAG 478 mol/l

dglc po12h lacnéni

Prvni priznak %
hepatomegalie 63
hepatopatie a0
hypoglykemie 23
porucha rustu 17

V dobe diagnozy | %
hepatomegalie 70
24 cm pod oblouk | 0-12 cm
hepatopatie 87
bx nad horni hranici | 0-41x
hypoglykemie 43
porucha rustu 31




Diagnosticky pristup k hypoglykemiim

ANAMNEZA FYZIKALN{ BIOCHEMIE Kratké laéndni
NACASOVANI VYSETRENI LAKTAT, KETOLATKY GSD typu la a non-la
o VELIKOST JATER Nalacno Dlouhé laénéni
Hyperinsulinismus /v + acidodza Poruchy glukoneogeneze

Permanentni Hepatomegalie | = 1 laktdt
Postprandialné GSD typu I1l, VI, IX
neni aciddza i

- ™ ketolatky
HYPOGLYKEMIE [ SR VIS

l ANO GSD typu O

Postprandialni - / Poruchy ketolyzy
eni .
. hepatomegalie T ketolatky
Hereditarni \

intolerance fruktozy NE Poruchy

Galaktosémie R-oxidace mastnych kyselin
Hyperinsulinismus Porucha ketogeneze

Hyperinsulinismus

Vysvétlivky: GSD, Glykogendza

Kolaiova, Honzik (2018) Ces.-slov Pediatr



Porpeho nemoc - deficit kys lysosomalni alfa-1,4-glukosidazy

infantilni forma

- tézka hypatonie (floppy)
- hypertroficka KVP

- hepatomeggalie




Poneho nemoc - deficit kys. lysosomalni alfa-1,4-glukosidazy

(Prater et al. 2012)

- paztivni prognostické markery: Casné zahdjeni BRT, CRM+
- Zlepdeni srdecnich parametru a hrubé motariky

- konplikace: nasova rec, rezidualni svalova slabost,
ptdza, osteopenie, porucha sluchy, dysfagie, risk arytmie

NejUspésnéjsl korrbinace inunomodulacni Léchy a BRT pri vyskytu protilatek
rtuximab and metatrexat+-IMG
(Messinger et al. 2012 Mendelsohn et al. 2009)

International Journal of Cardiology 380 (2023) 65-71

Contents lists available at ScienceDirect = .
CARDIOLOGY

International Journal of Cardiology
ELSEVIER journal homepage: www.elsevier.com/locate/ijcard

Effects of enzyme replacement therapy on cardiac function in classic S’

- Stabilni srdecni funkce podobu10let infantile Pompe disease

L.E. Scheffers®™" ", R. Kok™", L.E. van den Berg ®"', J.M.P. van den Hout ", E. Boersma
C.IL van Capelle , W.A. Helbing *““, A.T. van der Ploeg ® L.P. Koopman




Ponpeho nemoc - adultni forma

62 dospélych pacientu s pozdni formou Pormpeho nenoci

a) FVC(%) b) Sestiminutovy test chiize c) Test svalové sily

Zmeéna uslé vzdalenosti v metrech
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edf=1.44; p=0.15 s edf=2.8; p<0.001 & edf=2.7; p<0.001
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Trvéni terapie v letech Trvéni terapie v letech Trvéni terapie v letech

ZepsSeni bminutového testu chize a svalové sily (p <0.001) na BRT Zepsen
pazorovano prvni dva roky lecby.

Anderson et al. J Inherit Metab Os, 2014



LSD — mukopolysacharidozy (MPS)

- C. Proteoglycans
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MPS |, I, MPS VI, MPS VII

Dermatan
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Fyziologicky pfitomen v moci
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Koolman J, Ro6hm KH (2005) Color atlas of biochemistry, 2nd edition, Thieme



LSD — mukopolysacharidozy (MPS)

* Makrocefalie

e Klenuté cCelo

e \lystouplé nadocnic. oblouky
e Bohaté oboci

* Hypertelorismus

e Sedlovity nos

* Anteverze nostril

* Makroglosie

* Hyperplazie gingiv

* Hyperkyfdza, deformita sterna
e Pupecni kyla

* Drapovita ruka, Siroké zapeésti
« Casté otitidy, opakované AT




LSD — MPS - dysostosis multiplex




Lysosomalni stradava onemocnéni

‘ Alfa-manosidéza | MPS Il



Lysosomalni stradava onemocnéni

Vyska [em]

1 ’ 2 ’ 3 4 ’ 5 6 7 8 9 '1‘C‘|.1 ‘5‘1‘1‘311‘4wﬁ‘71-7‘1.8
Vek [roky]




Pozdni diagnoza




KPDPM VEN je clenem MetabERN

MetabERN je Evropska referencni sit pro vzacna
dédicna metabolicka onemocnéni

92 poskytovatelll zdravotni péce v 27 zemich a 41
pacientskych organizaci

Web uvadi podrobnosti o cilech, aktivitach a
poskytuje i edukacni materialy

MetabERN: European Refence Network for
Hereditary Metabolic Disorders (ern-net.eu)

\ European

Reference SRS I ey v ; R v/
2% Network VEN je jedinym pracovistem této sité v CR a slouzi

forr'alrecar‘.lowpr'evalence jakO Centrum Vysoce SpeCializované péée prO
o vzacna dédicna metabolicka onemocnéni (Véstnik
Hereditary Metabolic MZ CR 1/2022)

Disorders (MetabERN)

@ Member
Vseobecna fakultnf
nemocnice v Praze —
Ceska republika


https://metab.ern-net.eu/
https://metab.ern-net.eu/
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