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ΧΧΧΧΧΦΦ
neonatalscreening
breastfeeding(contraindication)
jaundicedif. dg., 
dis. of consciousnessdif. dg., 
epilepsyin childrendif. dg. 
liver dis., hepatopathydif. dg. 
hypoglycemia
blood-gasand acid-base
developm. delaydif. dg. 
hepatosplenomegalydif. dg. 
myopathy, hypotonia, dif. dg.
growth dis. dif. dg. 
geneticsin paed.

Disordersof aminoacidsmetabolism
Disordersof lipid metabolism
Disordersof carbohydratemetabolism
Lysosomaldisorders



Case report 

η progressiveneurol. impairment

η moderateID (IQ 35-49)

η microcephaly

η ǎǇŀǎǘƛŎƛǘȅΣ hyperreflexia

η parkinsonism

η gaitdisturbance

www.phedup.co.uk



Case report 

η mouseyodour

η eczema

η sparseand fair hair

η Ҩ ƛǊƛǎ pigmentation
(photophobia)

η stuntedgrowth

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



Case report 

η oligophrenia

η underlegalguirdianship

η qudruspasticity

η onlyattemptsto vocalizewords

η extrapyramidalsymptoms

η gaitdisturbance 

η corticalatrophy, leukoencephalopathy

T1W, 47let

T2W, 47let

Phenylalanineмфос ҡƳƻƭκƭ 
(ref. range30-мнл ҡƳƻƭκƭύΣ 
Phenylalanine/tyrosin (Phe/Tyr) 32,8 
(ref. range< 2,0)



Case report

η CDwΣ microcephaly

η I/ ппΦнŎƳ κ-4.15SD/, at birth 30cm

η height101 cm (0,9.p)

η hypoplasiaof corpus callosum

η moderateID

r.2015
RA:mother *1975, phenylketonuria(PKU), oligophrenia
Sibs: brother *1995, phenylalaninfetopatie, oligofrenie, 
Sister*2002, oligofrenie, maternalPKU syndrome, attendsa spec.-
needschool, cancountup to 6, unableto produsecomplex
sentences, develop. Correspondsto app6 yearsof age. Epilepsyis
well controlledwith Orfiril long.

Phenylalanineон ҡƳƻƭκƭ 
(ref. range30-мнл ҡƳƻƭκƭύ
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Phenylketonuria(PKU), hyperphenylalaninemie(HPA)

1934
!ǎōƧǄǊƴCǄƭƭƛƴƎ

Imbecilitas
fenylpyruvica

prof.Penrose

Wolf, PhD

prof.Bickel

tǊƻǘŜƛƴ ƘȅŘǊƻƭȅȊłǘ 
ςCharcoal

®

1958

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

Ådry bloodspot
ÅBeta-2-fenylalanin in growth

inhibition B. subtillis
Å¬Pheenablesbacterialgrowth

Prof. Robert Guthrie1916-1995
Pediatrics1963

pacient

NS - 1963, 1975 Czechia



decreaseof 
tyrosine

phenylalanine

Phenylpyruvicacid - mousey
odour

Phenyllacticacid

Phenylaceticacid - eczema

®L-DOPA

- Reducedskin, hair and 
iris pigmenation

- Photosensitivity
- Parkinsonisms
- Behviourproblems
- Disturbedmyelination

Phenylalaninehydroxylasedeficiency- PKU



®cholesterol
acetyl-CoA

acetoacetyl-CoA
HMG-CoA mevalonic

acid

®Myelin lipid synthesisin forebrain

Impairedsynaptogenesis, arborisationand disturbed
myelination correlatewith Phenylalaninelevels

ҧ blood Phenylalanine

www.msra.org.au

PKU - derangement



MalignantPKU - etiopatogenesis

Opladen..Honzikand Kulhanek(2020) OrphanetJ RareDis



ǾŠƪ 

(roky)

ŘƻǇƻǊǳőŜƴł ƘƭŀŘƛƴŀ 

PheόҡƳƻƭκƭύ

frekvence

ƳƻƴƛǘƻǊƻǾłƴƝ 

hladin (min)
0ς1 120ς360 мȄ ǘȇŘƴŠ
1-12 120ς360 нȄ ƳŠǎƝőƴŠ
>12 120ς600 мȄ ƳŠǎƝőƴŠ

gravidita 120ς360 мȄ ǘȇŘƴŠ

Obsah PheǾŜ ǾȅōǊŀƴȇŎƘ ǇƻǘǊŀǾƛƴłŎƘ

PKU ςtherapy

DIET FOR LIFE ςrestrictednatural protein intake
Phe-free aminoacid mixtures

Tolerance of Pheaboutonequarter
Phe10-20mg/kg/day

Adults600-900mg/day

Humanmilk has low Phecontent (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 ςtherapy



Phe25mg/100g
ricePhe350mg/100g

Phe23mg/100g
pasta Phe480mg/100g

Phe20mg/100g
flour Phe630mg/100g

Low-protein foodsin PKU therapy

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



+ biosimilars
sapropterin

SpecialPKU therapy, 
def. syntesisof BH4 - malignantPKU

If poor compliance
Å®DQ/IQ 
Åtremor, briskreflexes
Åhyperactivity, temper tantrums, 
Å¬anxieta
Ådepressivesympt, low self-esteem
Åleukoencephalopathy

Villasanaet al., 1989 Ourpatient

EMA marketing
authorisationissued
19/06/2025

Outcome- PKU

White matter abnormalities



Case report 
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η rachiticrosary
η Harrison groove
η ricketson X-ray

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

η distendedabdomen from 3 months
η hepatomegaly
η ŀǎŎƛǘŜǎ

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



Case report



Tyrosinemie1. typu

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



η severe myopia
η marfanoidhabitus
177cm (90.P), 59kg, BMI18,8
mother 163cm, father 170cm

η kyphoscoliosis, pectusexcavatus
Hormonalcontraception

η headache, seizures
Centralvenoussinus thrombosis

age15 years

Case report 



Case report 
è perinatalhistoryunremarkable

è alwaystaller than peers

è graduallyworseningschoolperformance

è gradualdeclinein visualacuity

age10 years



0m 6m 9m 12m 15m

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

Breastfeeding
Refusalof compl.food

Flatteningof the weightcurve
Slowingof headgrowth

Arresteddevelopment
Declinein social

interaction

Developmentalregression
GP dg. M-CHAT-R 

Autismus

Neurology ς
hypotonia, 

delayedPM dev, 
mikrocephaly

Hb113 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)

Hb103 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
Refusalof compl.food

Breastfeeding
Refusalof compl.food

Breastfeeding
Refusalof compl.food



Exclusivebreastfeedinguntil 16 months
Introductionof complementaryfoods

Brain MRI ςdelayed
myelination(corr. to 12 

months
Corticalatrophy

Hb99 g/l (105-135)
MCV 102 fl (70-86)

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

Moderatedevel. 
delay, post-

regressionstatus, 
apathy, hypotonia

Atrophicgastritis in mother

16m 17m

Case report 

S-homocystein136.8 umol/l (3,5-10)
U-ƪȅǎΦƳŜǘƘȅƭƳŀƭƻƴƻǾł1224 mg/g kr (<15)

Nutritional vit B12 deficiency



Sulfuraminoacids



MMA-CoA

Ado-Cbl

Succinyl-CoA

MMAtHcy

Met

Met-Cbl

MTHF

THF

Puriny 
Pyrimidiny

FOOD     GIT BLOOD

holoHCholoTCII

ōǳƶƪŀ

B12 

Folic
acid

Cobalaminisa cofactorfor two enzymes



Å40 Cbldef. infants(2002-2006), 
17 severe def. 

Åsymptoms:

failure to thrive (48%), refusing
breastfeeding(20%), vomiting
(20%), hypotonia(40%), 
microcephaly(23%), delay
PMDev(38%), regressionof 
PMDev(28%), anemia63% 
(megaloblastic28%)

ÅSincethen >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!

Nutritionalvitamin B12 deficienciesin infantsand toddlers



2
5

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 

CongenitalHypothyroidism

PKU/HPA

B12 Deficiency

CysticFibrosis

SMA

BiotinidaseDeficiency

CAH

MCADD

SCID

MSUD

LCHADD

GA I

IVA

VLCADD

Citrulinemia

HomocystinuriaςMTHFRD

Homocystinuria- CBS

Incidence of Cbldeficiency: a pilot study in the Czech republic



aŜǘƘƛƻƴƛƴ ғрл ҡƳƻƭκƭ
Tolerance of Met per day30mg/kg/den
In adults500mg/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 preschoolage

38+0
2150g, 44cm 
(IUGR)

Cutch-up growth
NormalPM devel.

Refusalof meatand dairydesserts: curd, cream
FTT, growth failure
StillnormalPM devel.

Case report 



7L 8L

Virosis
Fever

Severe vomiting, 
markedrestlessness, 

headache, gait
disturbance 

CSF ςmild
pleocytosis

Vomiting, 
Refusalof eat and drink, 
Agitation, restlessness

Gaitdisturbance
EEG ςdiffuseslowingwith

occipitalaccentuation

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

Refusalof meat
Nausea

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

Ketonuria
Glycemia4.7 mmol/l

ALT 0,8 ukat/l, AST 1,3 ukat/l
Ammonium13 umol/l

S-leucin 2299 umol/l (<200)
S-isoleucin835 umol/l (<100)

S-valin 1634 umol/l (<300)
S-alloisoleucin169 umol/l (nedet.)

U-2-ƻȄƻƛǎƻƪŀǇǊƻłǘ ¬¬¬

Leucinosis

Case report 

Virosis
Fever



birth day6 day7

Poorfeeding, 
320ml of breast

milk

3,2kg

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

Glycemia3.8 mmol/l
ALT 0,31 ukat/l, AST 0,57 ukat/l

Ketonuria++
LNS 

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

S-leucin 2762 umol/l (<100)
isoleucin429 umol/l (<100)
S-valin 814 umol/l (<300)

S-alloisoleucin233 umol/l (nedet.)
U-2-ƻȄƻƛǎƻƪŀǇǊƻłǘ ¬¬¬

Leucinosis

Apathy, 
prakticallynot 

drinking, 
arching,  
dystonia

Case report 



Schiffet al. in Sadubray2022

isovalericaciduria
leucinosis

η metabolicacidosis
η hyperammonemie
η suckingdifficulties
η alteredconsciousness
η seizures
η cytopenia

Case report 



η42g.t, BW 3.6kg, breastfedtill 6 months
η beganeatingsolid food at 6 months
η refusedto eat meat

η since7 monthseatsCottage cheese dessert

weightтΦуƪƎ ŀȌ nearly8 months
apathy, hypotonia, seizures, 
brain oedema

ALT 4,73, AST 4,1 mmol/l (<0,6)
Ammonia396 mmol/l (<60)

tƻǊǳŎƘȅ Ŏȅƪƭǳ ƳƻőƻǾƛƴȅό¦/5ύCase report 



Argininemia
develop. delay
epilepsy
spasticparaparesis
hyperammonemia

low-protein diet
ammoniascavengers
Glycerolfenylbutyrate, Na-benzoate
enzyme replacementtherapy
tŜƎȊƛƭŀǊƎƛƴłȊŀ(Loargys)
s.cł м ǘȇŘŜƴ 

IƻƴȊƝƪΣ ½ŜƳŀƴ όнлнрύ 5ta ƛƴ Pediatrie, Galen

Citrulinemia- ASS &ASL
incidence 1: 647 000

hyperammonemiccoma
vomiting
headache
alteredconciousness



Case report 
5yr-ƻƭŘ ~ǘŠǇłƴ 
Resultsreferredfrom the GP
Chol: 9.0mmol/l (2.6-4.8), 
TAG: 1.0 mmol/l, 
HDL-C: 1.43 mmol/l, 
LDL-C: 8.02mmol/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];[=].



KolarovaH et al., FolBiol, 2014

η hepatosplenomegaly
η steatosis
η lipaemiaretinalis
η pancreatitis
η ¬¬TAG

Case report 

age3 months



SaudubrayM et al, InbornMetabolicDiseases, diagnosisand treatment, 7ed, Springer 2022

Exogenouspathway

Lipoproteins

apoB-48, apoC-III, apoA-I

apoC-II, apoE

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

apoC-II, apoE

apoA-I

Endogenouspathway



diet (chol200mg/day)
rosuvastatin> 6 years
ezetimib
PSCK9 inhibitors
alirocumab(MoAb)
inclisiran(siRNA)

HeFHςTherapy

LPL defςtherapy
diet (fat 0,3g/kg/day)
max 10-20g/den
LC-PUFA
MCT oils
velanesorsen
antisenseoligonukleotidapo-CIII

Cholesterol-restricteddiet



Secondarycausesof hypercholesterolemia



Case report

hypospadie
kryptorchismus

microcephaly
recedingforehead
micrognathia
low-set ears

syndaktylie

9 yearsold boy

FGR



Disordersof cholesterol 
synthesis

mevalonatkinasedef.

squalensynthasedef.

desmosterolosis

Lathosterolosis

HEM ŘȅǎǇƭłȊƛŜ(hydrops-ectopiccalcification-
moth-eatenskeletaldysplasiaƴŜōƻƭƛ ǘŀƪŞ 
GreenbergovaŘȅǎǇƭłȊƛŜ)

X-ŘƻƳƛƴŀƴǘƴŠ ǾłȊŀƴł chrondrodysplasia
punctata

CHILD syndrom (congenitalhemidysplasia
with ichthyosiformerythrodermaand limb 
defects)

porucha SC4MOL

Antley-Bixleysyndrome 
SaudubrayM et al, InbornMetabolicDiseases, diagnosisand treatment, 7ed, Springer 2022



è 7yrs ςweaknessof lower extr.

è schoolfailureςattention deficit

è ataxie

è hairingimpairment

è adrenal insuficiency

è hyperproteinorhachia2g/l

è leukodystrophy(LoesǎƪƽǊŜ муōύ
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Case report

X- linkedadrenoleukodystrophy



PEROXISOMAlFUNCTION

50 enzymesς
Å OxidationFA >C22 (hexakosanoicC26)

odd-chainand branched-chainFA
fytanic­ pristanicacid

Å Synthesisof ether phospholipids
(plasmalogens, PAF)

Å cholesterol and isoprenoidbiosynthesis
Å Synthesisof docosadexaenoicacid (C22:6w3)
Å Glykolatedetoxification
Å Pipekolicacid oxidation
Å Hydrogen peroxide detoxification



Case reports

η neonatalheart failure
η fits, SIDS
η Reye-(like) syndrome duringinfection
η exerciseintolerance ςrabdomyolysis/myoglobinuria
η ǊŜǘƛƴƛǘƛǎ pigmentosa, neuropathy

myoglobinuria chorioretinalatrophy
migrationof pigment cellsto the
retinalperiphery

pes cavus
distalmuscleatrophyin neuropathy


