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……………..
neonatal screening
breast feeding (contraindication)
jaundice dif. dg., 
dis. of consciousness dif. dg., 
epilepsy in children dif. dg. 
liver dis., hepatopathy dif. dg. 
hypoglycemia
blood-gas and acid-base
developm. delay dif. dg. 
hepatosplenomegaly dif. dg. 
myopathy, hypotonia, dif. dg.
growth dis. dif. dg. 
genetics in paed.

Disorders of amino acids metabolism
Disorders of lipid metabolism
Disorders of carbohydrate metabolism
Lysosomal disorders



Case report 

» progressive neurol. impairment

» moderate ID (IQ 35-49)

» microcephaly

» spasticity, hyperreflexia

» parkinsonism

» gait disturbance

www.phedup.co.uk



Case report 

» mousey odour

» eczema

» sparse and fair hair

» ↓ iris pigmentation
(photophobia)

» stunted growth

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



Case report 

» oligophrenia

» under legal guirdianship

» qudruspasticity

» only attempts to vocalize words

» extrapyramidal symptoms

» gait disturbance 

» cortical atrophy, leukoencephalopathy

T1W, 47let

T2W, 47let

Phenylalanine 1936 µmol/l 
(ref. range 30-120 µmol/l), 
Phenylalanine/tyrosin (Phe/Tyr) 32,8 
(ref. range < 2,0)



Case report

» FGR, microcephaly

» HC 44.2cm /-4.15SD/, at birth 30cm

» height 101 cm (0,9.p)

» hypoplasia of corpus callosum

» moderate ID

r.2015
RA: mother *1975, phenylketonuria (PKU), oligophrenia
Sibs: brother *1995, phenylalanin fetopatie, oligofrenie, 
Sister *2002, oligofrenie, maternal PKU syndrome, attends a spec.-
need school, can count up to 6, unable to produse complex
sentences, develop. Corresponds to app 6 years of age. Epilepsy is
well controlled with Orfiril long.

Phenylalanine 32 µmol/l 
(ref. range 30-120 µmol/l)
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Phenylketonuria (PKU), hyperphenylalaninemie (HPA)

1934
Asbjørn Følling

Imbecilitas
fenylpyruvica

prof.Penrose

Wolf, PhD

prof.Bickel

Protein hydrolyzát 
– Charcoal



1958

http://pkuworld.org/home/docs/history/guthrie200.jpg

• dry blood spot
• Beta-2-fenylalanin in growth

inhibition B. subtillis
•  Phe enables bacterial growth

Prof. Robert Guthrie 1916-1995
Pediatrics 1963

pacient

NS - 1963, 1975 Czechia



decrease of 
tyrosine

phenylalanine

Phenylpyruvic acid - mousey
odour

Phenyllactic acid

Phenylacetic acid - eczema

 L-DOPA

- Reduced skin, hair and 
iris pigmenation

- Photosensitivity
- Parkinsonisms
- Behviour problems
- Disturbed myelination

Phenylalanine hydroxylase deficiency - PKU



 cholesterol
acetyl-CoA

acetoacetyl-CoA
HMG-CoA mevalonic

acid

 Myelin lipid synthesis in forebrain

Impaired synaptogenesis, arborisation and disturbed
myelination correlate with Phenylalanine levels

↑ blood Phenylalanine

www.msra.org.au

PKU - derangement



Malignant PKU - etiopatogenesis

Opladen..Honzik and Kulhanek (2020) Orphanet J Rare Dis



věk 

(roky)

doporučená hladina 

Phe (µmol/l)

frekvence

monitorování 

hladin (min)
0–1 120–360 1x týdně
1-12 120–360 2x měsíčně
>12 120–600 1x měsíčně

gravidita 120–360 1x týdně

Obsah Phe ve vybraných potravinách

PKU – therapy

DIET FOR LIFE – restricted natural protein intake
Phe-free amino acid mixtures

Tolerance of Phe about one quarter
Phe 10-20mg/kg/day

Adults 600-900mg/day

Human milk has low Phe content (50mg/100ml)

Phe content in selected foods



Foods for special medical purposes (FSMP)

Phe-free, various protein equivalents, various forms

With minimal Phe content based on casein glycomacropeptides

PKU – therapy



Phe 25mg/100g
rice Phe 350mg/100g

Phe 23mg/100g
pasta Phe 480mg/100g

Phe 20mg/100g
flour Phe 630mg/100g

Low-protein foods in PKU therapy

Price aspects
comparison of selected prices to illustrate the cost of dietary therapy for PKU



+ biosimilars
sapropterin

Special PKU therapy, 
def. syntesis of BH4 - malignant PKU

If poor compliance
• DQ/IQ 
• tremor, brisk reflexes
• hyperactivity, temper tantrums, 
•  anxieta
• depressive sympt, low self-esteem
• leukoencephalopathy

Villasana et al., 1989 Our patient

EMA marketing
authorisation issued
19/06/2025

Outcome - PKU

White matter abnormalities



Case report 
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» rachitic rosary
» Harrison groove
» rickets on X-ray

Ca 1,88 mmol/l (2,0-2,75)
P 0,42 mmol/l (1,16-1,9)
ALP 22 ukat/l (do 6,2)

» distended abdomen from 3 months
» hepatomegaly
» ascites

ALT 1,39 mmol/l (hor mez 0,66)
AST 4,63 mmol/l (do 0,6)
INR 3,6 (0,8-1,2)
AT III 40% (90-130)
PC <10% (70-130)



Case report



Tyrosinemie 1. typu

Blau, Duran, Gibson, Dionisi-Vici (2014) 



» severe myopia
» marfanoid habitus
177cm (90.P), 59kg, BMI18,8
mother 163cm, father 170cm

» kyphoscoliosis, pectus excavatus
Hormonal contraception

» headache, seizures
Central venous sinus thrombosis

age 15 years

Case report 



Case report 
» perinatal history unremarkable

» always taller than peers

» gradually worsening school performance

» gradual decline in visual acuity

age 10 years



0m 6m 9m 12m 15m

40+2
3530g, 50cm
AS 9-10-10
Mother omnivor

Breastfeeding
Refusal of compl.food

Flattening of the weight curve
Slowing of head growth

Arrested development
Decline in social

interaction

Developmental regression
GP dg. M-CHAT-R 

Autismus

Neurology –
hypotonia, 

delayed PM dev, 
mikrocephaly

Hb 113 g/l (105-135)
MCV 105,3 fl (70-86)
MCH 35 pg (23-31)

Fe <2 umol/l (5,2-16,3)
Ferritin <10 ug/l (20-200)

Hb 103 g/l (105-135)
MCV 108,6 fl (70-86)
ALT 3.36 ukat/l (<0,6)

AST 3.16 ukat/l (<0,63)
CK 5.22 ukat/l (<2,27)

Case report 

Breastfeeding
Refusal of compl.food

Breastfeeding
Refusal of compl.food

Breastfeeding
Refusal of compl.food



Exclusive breastfeeding until 16 months
Introduction of complementary foods

Brain MRI – delayed
myelination (corr. to 12 

months
Cortical atrophy

Hb 99 g/l (105-135)
MCV 102 fl (70-86)

Total.vit. B12 <109,2 
pmol/l (138-652)

Moderate devel. 
delay, post-

regression status, 
apathy, hypotonia

Atrophic gastritis in mother

16m 17m

Case report 

S-homocystein 136.8 umol/l (3,5-10)
U-kys.methylmalonová 1224 mg/g kr (<15)

Nutritional vit B12 deficiency



Sulfur amino acids



MMA-CoA

Ado-Cbl

Succinyl-CoA

MMAtHcy

Met

Met-Cbl

MTHF

THF

Puriny 
Pyrimidiny

FOOD     GIT BLOOD

holoHCholoTCII

buňka

B12 

Folic
acid

Cobalamin is a cofactor for two enzymes



• 40 Cbl def. infants (2002-2006), 
17 severe def. 

• symptoms:

failure to thrive (48%), refusing
breastfeeding (20%), vomiting
(20%), hypotonia (40%), 
microcephaly (23%), delay
PMDev (38%), regression of 
PMDev (28%), anemia 63% 
(megaloblastic 28%)

• Since then >30 infants

Every breastfed child with 
failure to thrive, delayed 
PMDev or hypotonia should 
have a B12 metabolism test as 
part of the dif. dg. process!

Nutritional vitamin B12 deficiencies in infants and toddlers
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1:1,000 1:10,000 1:100,000 1:1,000,000

1:2,870 
1:4,856 
1:5,136

1:6,218 
1:6,800

1:9,905 
1:12,335 

1:23,532 
1:59,100

1:88,976 
1:101,973 

1:152,960 
1:191,200 

1:254,933 
1:411,052 
1:411,052

1:822,104 

Congenital Hypothyroidism

PKU/HPA

B12 Deficiency

Cystic Fibrosis

SMA

Biotinidase Deficiency

CAH

MCADD

SCID

MSUD

LCHADD

GA I

IVA

VLCADD

Citrulinemia

Homocystinuria – MTHFRD

Homocystinuria - CBS

Incidence of Cbl deficiency: a pilot study in the Czech republic



Methionin <50 µmol/l
Tolerance of Met per day 30mg/kg/den
In adults 500mg/den

100mg methioninu per 4,0 g of protein

Homocystinuria: therapy

Methionin content in selected foods



Pyridoxine 10mg/kg/day (max 500mg/day)
low-protein/methionin diet
Cystein supplementation
Betain 100mg/kg/day

Homocystinuria: therapy



0m 6m 12m toddler and preschool age

38+0
2150g, 44cm 
(IUGR)

Cutch-up growth
Normal PM devel.

Refusal of meat and dairy desserts: curd, cream
FTT, growth failure
Still normal PM devel.

Case report 



7L 8L

Virosis
Fever

Severe vomiting, 
marked restlessness, 

headache, gait
disturbance 

CSF – mild
pleocytosis

Vomiting, 
Refusal of eat and drink, 
Agitation, restlessness

Gait disturbance
EEG – diffuse slowing with

occipital accentuation

8 years
120cm (<3.P)
18kg (<1.P)
Weight/height <3.P
HC 49.5cm (<3.P)

Refusal of meat
Nausea

MAC (BE-10, pH 7,30)
AG 19 mmol/l

Ketonuria
Glycemia 4.7 mmol/l

ALT 0,8 ukat/l, AST 1,3 ukat/l
Ammonium 13 umol/l

S-leucin 2299 umol/l (<200)
S-isoleucin 835 umol/l (<100)

S-valin 1634 umol/l (<300)
S-alloisoleucin 169 umol/l (nedet.)

U-2-oxoisokaproát 

Leucinosis

Case report 

Virosis
Fever



birth day 6 day 7

Poor feeding, 
320ml of breast

milk

3,2kg

MAC (BE+0,6, pH 7,45)
AG 10,5 mmol/l

Glycemia 3.8 mmol/l
ALT 0,31 ukat/l, AST 0,57 ukat/l

Ketonuria ++
LNS 

Leucin, izoleucin, hydroxyprolin 1269 umol/l (<270)
vstupně

S-leucin 2762 umol/l (<100)
isoleucin 429 umol/l (<100)

S-valin 814 umol/l (<300)
S-alloisoleucin 233 umol/l (nedet.)

U-2-oxoisokaproát 

Leucinosis

Apathy, 
praktically not 

drinking, 
arching,  
dystonia

Case report 



Schiff et al. in Sadubray 2022

isovaleric aciduria
leucinosis

» metabolic acidosis
» hyperammonemie
» sucking difficulties
» altered consciousness
» seizures
» cytopenia

Case report 



» 42g.t, BW 3.6kg, breastfed till 6 months
» began eating solid food at 6 months
» refused to eat meat

» since 7 months eats Cottage cheese dessert

weight 7.8kg až nearly 8 months
apathy, hypotonia, seizures, 
brain oedema

ALT 4,73, AST 4,1 mol/l ( 0,6)
Ammonia 396 mol/l ( 60)

Poruchy cyklu močoviny(UCD)Case report 



Argininemia
develop. delay
epilepsy
spastic paraparesis
hyperammonemia

low-protein diet
ammonia scavengers
Glycerolfenylbutyrate, Na-benzoate
enzyme replacement therapy
Pegzilargináza (Loargys)
s.c á 1 týden 

Honzík, Zeman (2025) DPM in Pediatrie, Galen

Citrulinemia- ASS  ASL
incidence 1: 647 000

hyperammonemic coma
vomiting
headache
altered conciousness



Case report 
5yr-old Štěpán 
Results referred from the GP
Chol: 9.0 mmol/l (2.6-4.8), 
TAG: 1.0 mmol/l, 
HDL-C: 1.43 mmol/l, 
LDL-C: 8.02 mmol/l (0.52-1.4)

mother: *1991, Chol:  9.2 mmol/l
LDL-C: 6.05 mmol/l 

Summary
a pathogenic variant in the LDLR gene was 
identified in the heterozygous state. The result 
supports the diagnosis of familial 
hypercholesterolemia (HeFH form) based on 
the genetic finding.
The identified genotype is LDLR
(NM_000527.5):c.[2068del];[=].



Kolarova H et al., Fol Biol, 2014

» hepatosplenomegaly
» steatosis
» lipaemia retinalis
» pancreatitis
»  TAG

Case report 

age 3 months



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

Exogenous pathway

Lipoproteins

apoB-48, apoC-III, apoA-I

apoC-II, apoE

apoB-100, apoC-I, apoC-III, apoE

apoC-II, apoE

apoA-I

Endogenous pathway



diet (chol 200mg/day)
rosuvastatin > 6 years
ezetimib
PSCK9 inhibitors
alirocumab (MoAb)
inclisiran (siRNA)

HeFH – Therapy

LPL def – therapy
diet (fat 0,3g/kg/day)
max 10-20g/den
LC-PUFA
MCT oils
velanesorsen
antisense oligonukleotid apo-CIII

Cholesterol-restricted diet



Secondary causes of hypercholesterolemia



Case report

hypospadie
kryptorchismus

microcephaly
receding forehead
micrognathia
low-set ears

syndaktylie

9 years old boy

FGR



Disorders of cholesterol 
synthesis

mevalonatkinase def.

squalensynthase def.

desmosterolosis

Lathosterolosis

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

X-dominantně vázaná chrondrodysplasia
punctata

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

porucha SC4MOL

Antley-Bixley syndrome 
Saudubray M et al, Inborn Metabolic Diseases, diagnosis and treatment, 7ed, Springer 2022



» 7yrs – weakness of lower extr.

» school failure – attention deficit

» ataxie

» hairing impairment

» adrenal insuficiency

» hyperproteinorhachia 2g/l

» leukodystrophy (Loes skóre 18b)
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Case report

X- linked adrenoleukodystrophy



PEROXISOMAl FUNCTION

50 enzymes –

• Oxidation FA >C22 (hexakosanoic C26)
odd-chain and branched-chain FA
fytanic → pristanic acid

• Synthesis of ether phospholipids
(plasmalogens, PAF)

• cholesterol and isoprenoid biosynthesis
• Synthesis of docosadexaenoic acid (C22:63)
• Glykolate detoxification
• Pipekolic acid oxidation
• Hydrogen peroxide detoxification



Case reports

» neonatal heart failure
» fits, SIDS
» Reye-(like) syndrome during infection
» exercise intolerance – rabdomyolysis/myoglobinuria
» retinitis pigmentosa, neuropathy

myoglobinuria chorioretinal atrophy
migration of pigment cells to the
retinal periphery

pes cavus
distal muscle atrophy in neuropathy



Metabolismus mastných kyselin 

Mitochondrial oxidation of FFA
Palmitoyl-CoA→ 129 mol ATP
Keeping normglycemia
80 % energy during fasting
Ketogenesis
Muscle fibres type I (exercise >40min)
Cardiomyocytes 60 % energy
Hepatocytes in fasting state 80-90 % energy

Fatty acid oxidation deficiency
• MCAD - deficit acyl-CoA dehydrogenázy MK se středně dlouhým řetězcem
• LCHAD - deficit 3-hydroxyacyl-CoA dehydrogenázy MK s dlouhým řetězcem
• VLCAD - deficit acyl-CoA dehydrogenázy MK s velmi dlouhým řetězcem
• CPT I - deficit karnitinpalmitoyltransferázy I
• CPT II - deficit karnitinpalmitoyltransferázy II
• CACT - deficit karnitinacylkarnitintranslokázy

Pathophysiology

» peroxidation of membrane phospholipids
» ↓ mitochondrial membrane potencial→↓ATP
» ↑ membrane permeability
» → ↓NAD(P)H; →↓retention capacity for Ca2+
» altered mitochondrial morphology (swelling)
» ↓ acetylCoA → ↓ gluconeogenesis, ↓ ketogenesis a ↓ NAG
» ↓ CPS1 in urea cycle



LCHADD/MTPD

MCADD

Acute encephalopathy

Acute encephalopathy

The signifikance of FAOD screening



Case reports
» hepatosplenomegaly
» dyslipidemia
» cholestatis

age 6 weeks

» hepatosplenomegaly
» dyslipidemia



Intracellular cholesterol metabolism



Niemann-Pick type C



Cholesterol ester storage diasese (CESD) 
1: 80 000?

hepatopathy
hypatomegaly
splenomegaly
dyslipidemia
liver cirrhosis

Wolman disease

FTT
diarrhoea
hepatopathy
hypatomegaly
splenomegaly
liver failure
adrenal insuficiency - calcification

Sebalipase alfa since 2015

Lisosomal acid lipase deficiency
ERT - sebelipase alfa- SBC 102 - rekombinantní enzym

Preclinical studies

sebelipase alfa 5mgkg- jednou týdně po dobu 4T

• Terminal mannose/GlcNac and 
mannose-6-phosphate (M6P) for 
targeted delivery

• Uptake into key cells, including 
macrophages

• Lysosomal localization 
demonstrated

• Corrects enzyme deficiency
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49-28 weeks between doses

Weeks from First Dose (     = sebelipase-alfa dosing)

ALT
AST

N=7

Balwani M, Malinova V, Honzík T et al (2013) Hepatology

Sebelipase alfa: Effects on Transaminases in 
Phase I/II late onset clinical study

Lisosomal acid lipase deficiency



Sebelipase alfa: Effects on Dyslipidemia in 
Phase I/II late onset clinical study
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Balwani M, Malinova V, Honzík T et al (2013) Hepatology

Lisosomal acid lipase deficiency



Case reports
» hepatosplenomegaly
» thrombocytopenia
» hypotonia, delayed development

» hepatosplenomegaly
» thrombocytopenia

age 3.5 yearsBone infarct Osteolytic lesions



age 4.5 yearsage 3 years

» splenomegaly
» neuropathy/muscle weakness
» umbilical hernia
» interstitial pneumonitis

Case reports

age 2 years

» hepatosplenomegaly
» FTT
» neurodegeneration
» cherry red spot



Case report Male patient
» acroparestesia since 5 years of age
» hypohidrosis
» angiokeratoma since 8 years
» cornea verticillata
» hypertrophic cardiomyopathy since 16 years
» iktus/stroke at 22 years
»  glomelural filtration at 35 years



Case report 

Gaucher dis. type 1 and 3

Niemann-Pick type A/B

Fabry dis.



Bone marrow – Gaucher cells

16m dg.
15m on ERT→

aglucerase since 1991
imiglucerase 1994
velaglucerase 2010
taliglucerase alfa 2012
miglustat (SRT) 2012
eliglustat (SRT) 2015

Gaucher disease - ERT



» vomiting Day 4
» weight loss
» jaundice
» hepatomegaly
» cataract
» E.coli sepsis

ALT 3.4 µkat/l (N<0.6)
AST 4.7 µkat/l (N <0.63)
Bilirubin 532 µmol/l (N <100)
Conj. bilirubin 42 µmol/l (N <20%)
Glycemie 0.6 mmol/l (N 3.3-5.4)
INR 6.5 (N 0.8-1.2)
APTT >180s (N 26-40)
Ammonia 101 µmol/l (N <80)

Case report 

Galaktitol in urine (mmol/mol Kr.) 
18.407 (<90)
Galaktose-1-phosphate in dry blood spot
(mmol/l) >0,5 (<0,2)
Galaktose in dry blood spot 
(mmol/l) >0,5 (<0,2)



Classic galactosemia
» ↑ Galactitol: 
toxic – liver, kidney, lens, brain
» ↑ Gal-1-P: ↓ Glu-6-P→Glc; 
» ↓ Glykogenolysis
» ↓ inorganic phosphate
» ↓ UDP Gal: 
↓ glycosylation of protein



Case reports
» vomiting since 6weeks of life
» failure to thrive (FTT)
» hepatomegaly
» hepatopathy/liver failure
» hypoglycemia
» hypophosphatemia
» Fanconi syndrome

12 years, medical history
» fruit intolerance
» diarrhea
» FTT during infancy
» absence of dental caries



HIF (1:20.000)

5-10 g fructose/day –
nausea, vomiting, bloating, 
chronic diarrhea, hepatopathy, hepatomegaly, jaundice

>10 g fructose/day –
Reye-like syndrome

Fruits and vegetables Fructose content(g)

in 100 g food

Honey 39 

Raisins 33

Dried dates 31

Dried apples 29

Dried figs 25

Jams 20

Grapes 13.6

Soft drinks 12.5

Dried plums 11
Pears 7

Apples 6

Cherries 6



Glycogen

sugar-forming substance –
„la matiere glycogene“ 1857

Carl Ferdinand Cori (1896-1984)
Gerty Theresa Cori née Radnitz (1896-1957)



Honzík, Zeman ed. (2016) DMP v kazuistikách

Glycogen – 30000-60000 glc residue

glycogen in liver 8-10 % of weight (150g)
glycogen in muscles 2 % of weight (1000g)



Glycogenosis type Ia

- hepatomegalia
- hepatopathy
- growth failure
- dyslipidemia
- hypoglycemia
- hyperuricemia
- lactic acidosis

15 měsíců Late dg at the age of 15 months

Světelná mikroskopie (HE, 400x) ELMI (3000x)



need 180-250g

Enough for 8-10 hours
70g glucose

Create 20 - 30g glucose/day

create 30 – 40 g glucose/day

Create 75g glucose/day

Glycogenosis type Ia –
def glycogenolysis and 
gluconeogenesis



Liver glycogenoses – dietary regime
Daily routine, 20-year-old male, dg. GSD Ia – von Gierke
Nocturnal fasting interval 7 hours



Glycogenosis type III

15 months

- hepatomegalia
- hepatopathy
- growth failure
- dyslipidemia
- hypoglycemia
- cardiomyopathy/myopathy
(GSD IIIa)

4.5 years



Glycogenosis type IX; n=51 patients (45 GSD IXa)

Magner M et al. in preparation
Patients 1973-2022
ČR 40x
Chorvatsko 5x
Srbsko 5x
Slovinsko 1x

3,5years old boy dg. delay 10months
Height 92cm (z-2,42SD)
Liver +5cm
ALT 5.06 ukat/l – infection 25x
AST 4.87 ukat/l
Chol 6.19 mmol/l 
TAG 4.78 mmol/l
glc po 12h lačnění



7 months

15 months

Case report

alglukosidáza alfa 
avalglukosidáza alfa

Infantile form
- severe hypotony (floppy)
- hypertrofic CMP 
- hepatomegaly



A study of 11 children with infantile PD who survived ERT (Prater et al. 2012)

- positive prognostic markers: early initiation of ERT, CRIM+ 

- improvement of heart parameters and gross motor skills

- complications: nasal speech, residual muscle weakness, ptosis, 
osteopenia, hearing impairment, dysphagia, risk of arrhythmia

The most successful combination of immunomodulating treatment 
and ERT in the presence of antibodies:

rituximab and metotrexat±IVIG

(Messinger et al. 2012; Mendelsohn et al. 2009)

Pompe disease – infantile form



Pompe disease – late onset form

Anderson et al. J Inherit Metab Dis, 2014

Improvement in 6-minute walk test and muscle strength 
(p < 0.001) on ERT. Improvement observed in the first two years of 
treatment.

  62 adult patients with the late form of Pompe disease

6-minute walk test Muscle strength

therapy in years therapy in years therapy in years



» DOB 2016 uneventful
» clumsiness in toddlerhood
» 2017 pinching of the third finger in a drawer (left hand) 
» 2017, 2019 a 2020 hand contractures release surgery (2x Left hand a 1x right hand)
» 2020 referred to rheumatology after the third surgery

Rheumatology
» no arthritis
» splenomegaly +2cm
» umbilical hernia
» adenoid hyperplasia

Case report



Massive, deformed metacarpal bones

Claw hand

Case report



» clumsiness in fine and gross motor skills
» delayed speech development 
» nonverbal component of DQ in the lower
borderline range
» contractures of both small and large
joints, most pronounced in the upper extre.
» mild conductive hearing loss

Upon diagnosis



HSCT…..(age 5, 2021)
At the age 9 years
-borderline DQ
-develop. dysphasia
-contractures of the upper
extremities
-weakness in fine motor 
skills
-second grade of primary
school with teaching
assistent



Mukopolysaccharidoses (MPS)

Koolman J, Röhm KH (2005) Color atlas of biochemistry, 2nd edition, Thieme

MPS I, II, MPS IIIA, MPS IIIB, 
MPS IIIC, MPS IIID, MPS VII

MPS I, II, MPS VI, MPS VII

MPS IVA, MPS IVB, MPS IIID

Present in healthy individuals



• Macrocephaly
• Frontal bossing
• Coarse facial features
• Bushy eyebrows
• Hypertelorism
• Depressed nasal bridge
• Anteverted nostrils
• Macroglosy
• Gingival hyperplasia
• Pectus excavatum or carinatum
• Umbilical hernia
• Claw hand, wide wrist
• Recurrent mesotitis

Corneal clouding

Mukopolysaccharidoses (MPS)



MPS – dysostosis multiplex

Defective endochondral and membranous growth



Lysosomal storage disorders

Alfa-manosidosis

Alfa-manosidosis Alfa-manosidosis

MPS I (Sheie)

MPS I (Sheie) MPS III

MPS III



Lysosomal storage disorders



1 day 5 months

9 months 11 months

14 months X-ray spine

Late diagnosis



✓Lysosomal storage disorders
• MPS typ I (Hurler, Hurler/Scheie)
• (MPS typ VI, VII)
• Alfa-manosidosis
• Morbus Krabbe
• Metachromatic leukodystrophy

✓Peroxisomal disorders
• X-linked adrenoleukodystrophy

MPS I before HSCT MPS I 4 years after HSCTMPS I 6 years after HSCT

Lysosomal storage disorders - HSCT



McGill et al. (2010) Clin Genet

Skoliosis in the older
sisterwith MPS I at 3.6 years. 
The brother at the same age. 
The sister did not received
therapy, the boy received
therapy early following
prenatal diagnosis (182 
weeks of laronidase
treatment)

The importance of
early therapy



MPS II

Tylki-Szymanska et al. (2012) Acta Pædiatrica

The importance of early therapy



KPDPM VFN je členem MetabERN

MetabERN je Evropská referenční síť pro vzácná 
dědičná metabolická onemocnění 

92 poskytovatelů zdravotní péče v 27 zemích a 41 
pacientských organizací

Web uvádí podrobnosti o cílech, aktivitách a 
poskytuje i edukační materiály 

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

VFN je jediným pracovištěm této sítě v ČR a slouží 
jako Centrum vysoce specializované péče pro 

vzácná dědičná metabolická onemocnění (Věstník 
MZ ČR 1/2022)

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