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resterificados
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Importancia Lipidos

Producao de energia

Estutruras nao polares hidrofébicas —-membranas
celulares

Armazenamento sob a forma de TG (+ eficiente e
guantit> que o glicogenio)

Transporte do lipidos:

— quilomicrons

— AG unidos a albumina
— Corpos cetonicos



Acidos Gordos
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Formula n1:n2wn3:

- n1- n2 atomos de carbono

-n2 - n2de ligagdes duplas

-n3 - n2 do &tomo de carbono mais préoximo
do grupo NH, da primeira ligagdo dupla

FIG. 1 ACIDOS GORDOS OMEGA 3 E OMEGA 6
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Enzimas Beta-oxidacao AG

* Ha varios enzimas envolvidos nas diferentes fases da B-oxidacao

* Ha acil-CoA desidrogenases especificas para as cadeias acil-CoA de
diferentes comprimentos

* As acil-CoA desidrogenases CML-Very Long chain acyl CoA

dehydrogenase - actuam sobre cadeias >C20-1
e As acil-CoA desidrogenases CL-Long chain acyl CoA - C18-12
 As dehydrogenases que actuam sobre Ac.Gordos de cadeia média -
C10-C6
* As acil-CoA desidrogenases CC-Short chain acyl CoA - C6-C4

** Deficiéncia de MCAD — patologia frequente/ associada a SIDS/SUDI
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Transportador
da carnitina

Carnitina- -
acilcarnitina
translocase

(3m-2anos):
hipoglicemia hipocetdtica, hiperamoniémia,
hepatomegalia, disfuncao hepatica, eventual encefalopatia hepatica;
compromisso muscular >12ano de vida; casos de morte subita neonatal.
(1-7 anos): cardiomiopatia
dilatada progressiva, hipotonia, fraqueza muscular, rabdomidlise
fadiga, cansaco facil, arritmia, cardiomiopatia dilatada

e 8-18m: Intolerancia ao jejum, hipoglicemia hipocetotica, hepatomegalia,
disfuncao hepatica, aumento CK, acidose tubular renal, convulsdes

intolerancia ao jejum, coma hipoglicémico,vomitos, cardiomiopatia,
arritmia, letargia, rabdomidlise, disfuncao hepatica, hiperamoniémia, morte
hipoglicemia recorrente sem envolvimento cardiaco

Coma, hipotonia, letargia, hipoglicémia
hipocetdtica, hepatomegalia, disfuncao hepatica, cardiomiopatia com arritmia
ou faléncia multiorganica.

o intolerancia ao exercicio, dores musculares,
rabdomidlise com mioglobindria



Desidrogenase acil-CoA de cadeia
curta

Desidrogenase 3-hidroxiacil-CoA de
cadeia curta

Desidrogenase acil-CoA de cadeia
média

Desidrogenase 3-hidroxiacil-CoA de
cadeia longa

Desidrogenase acil-CoA de cadeia
muito longa

Deficiéncia multipla de acil-CoA
desidrogenases ou Aciduria
Glutarica tipo

Hipotonia, vomitos ciclicos, recusa alimentar, ADPM,
oftalmoplegia externa e miopatia

Coma, vomitos recorrentes, letargia, hipotonia,
disfuncdo hepatica, colestase, cirrose, encefalopatia e
cardiomiopatia hipertrofica

Coma hipoglicémico, letargia, disfuncao hepatica,
vomitos ciclicos, hipotonia, perturbacao do
comportamento adaptativo, morte subita

Coma, letargia, hipotonia, cardiomiopatia,
hepatomegalia, disfuncao hepatica com colestase e
cirrose, espasticidade, neuropatia periférica, retinopatia
pigmentar, rabdomidlise

Coma, letargia, cardiomiopatia, disfuncao hepatica,
rabdomidlise, dor muscular

Coma, letargia, hipotonia, cardiomiopatia, disfuncao
hepatica, intolerancia ao exercicio, ataxia, quistos renais
Fatal no periodo neonatal



PATOLOGIA

HEPATICO

CARDIACO

MUSCULO ESQUELETICO

Aguda

Croénica
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Defeitos Beta-Oxidacao

Acil-CoA desidrogenases
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SCAD

3-HO-Acil-CoA desidrogenases
LCHAD

SCHAD

MCKT

DER
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Butirilcarnitina (C4:0) Etilmaldnico, 2-metilsuccinico

3-OH-C4 acilcarnitinas C6-C14 aciduria dicarboxilica
aciduria 3- hidroxi-dicarboxilica
LCHAD

Acilcarnitinas C6:0; C8:0; C8:1; C10; C6—C12 acidos dicarboxilicos
C10:1 C8/C10 >5; C8/C2>0,1 suberilglicina e hexanoilglicina

Acilcarnitinas de cadeia longa (OH- Aciduria dicarboxilica e 3-
C16:0; OH-C18:2; OH-C18:1) hidroxidicarboxilicos de cadeia
OHC6-0OHC14 longa

Acilcarnitinas de cadeia muito longa C16:2; C18:0; C18:1; C18:2
C14:1; C14:0; C16:0; C16:1



e Estudo molecular



DOENCAS DA RB-OXIDACAO MITOCONDRIAL DOS ACIDOS GORDOS
»Def. Desidrogenase Ac. Gordos de Cadeia Média (MCADD)

»Def. Desidrogenase Ac. Gordos de Cadeia Muito Longa (VLCADD)
»Def. Desidrogenase 3-Hidroxi-Acil-CoA Cadeia Longa (LCHADD)/TFP
=Def. em Carnitina-Palmitoil Transferase | (CPT 1)

=Def. em Carnitina-Palmitoil Transferase Il (CPT Il)/CACT

=Def. Multipla das Acil-CoA Desidrogenases dos Acidos Gordos
(Aciduria Glutarica Tipo Il)

=Def. Primaria em Carnitina (CUD)



e Patologia associada a elevada taxa de mortalidade e morbilidade
* Diagnostico Precoce permitiu:

- Diagnostico combinado 1: 9300/>5milhdes RN

— Diminuir a frequéncia e a gravidade da

descompensacao metabodlica

— Melhorar o progndstico

Newborn screening for disorders of fatty-acid oxidation

: experience and recommendations from an expert meeting
O JIMD: ctober 2010, Volume 33, Issue 5, pp 521-526
First online: 07 April 2010

WWW.ACMG.net




SUDI/ALTE

Sudden Unexpected Death in Infancy/Acute Life Threatening Events

Criancas 7dias - 3anos
Jan 2004 - Dez 2013
EIM - 3/196 SUDI
7/167 ALTE
9/10 c/sintomas - recusa alimentar, sonoléncia

=infecg¢des virais, vomitos

Hiperamoniémia, Cetonémia/cetontria, hipoglicémia RN o2 s e s 678 90 ls 2
(age) (months) (years)

Fig. 1 Age distribution in infants with (&) acute life-threatening
events (n = 167) or (&) sudden unexpected death (n = 196). % or v,
inborn error of metabolism.

Pesquisar: Glicémia, NH3, FHep, CK, Gasimetria, CC
Colheita no SU: AO/Ac. Orotico; Acilcarnitinas (papel filtro)
ALTE- CUD, VLCAD, AG2, MMA, UCD, MCAD

PEDIATR'CS Official Journal of E“ﬁbﬁk\gl ol
o 2 6 [
- e -

Pediatrics International (2015) 57, 348-353 doi: 10.1111/ped.12660




Elevation of C8;

esser Elevations of C6 and C10

Assay:
Plasma AC

Urine OA
Urine AG

*Routine Labs:
Glucose, electrolytes,
blood gas, LFTs

:

Plasma AC (C8) - high
Urine OA - Normal/high dicarboxylic acids
Urine AG - high hexanoylglycine

MCAD Deficiency

i

CONFIRMATORY TESTING:
MCAD Gene Sequencing

Plasma AC - Normal
Urine OA - Normal
Urine AG - Normal

False Positive
No further action
required.




CO (Free Carnitine) Low

Decreased Free Carnitine (CO0);
Other ACs relatively low.
1 Routine Labs

777777777 >Gucose, electrolytes, blood gas,
ammonia, LFT, CPK

v

Assay free and total carnitine
in plasma and urine

Plasma CO - Low Plasma CO — Normal
Plasma Total Carnitine — Normal/Low Plasma Total Carnitine — Normal

Rule out maternal CUD
and secondary Glutaric

Carnitine Uptake
Defect (CUD)

OPTIONAL CONFIRMATORY TESTS:
Transporter Assay, OCTN2 gene analysis




MCAD/MCADD

Incidéncia: 1:5 000- 1:25 000

Mais frequente

AutossOmica recessiva

Gene ACADM - homozigotia mutacao 985A-G,
Primeira sintomatologia <2 anos

Sintomatologia:
— Hipoglicemia hipocetotico, alt.hepaticas, fsubita
(18% na primeira crise)



‘ American College of Medical Genetics ACT SHEET

Newborn Screening ACT Sheet
[Elevated C8 with Lesser Elevations of C6 and

C10 Acylcarnitine]
Medium-chain Acyl-CoA Dehydrogenase (MCAD) Deficiency

Differential Diagnosis: Medium-chain acyl-CoA dehydrogenase (MCAD) deficiency.

Condition Description: MCAD deficiency is a fatty acid oxidation (FAO) disorder. Fatty acid oxidation occurs
mainly during prolonged fasting and/or periods of increased energy demands (fever, stress), when energy
production relies increasingly on fat metabolism. In an FAO disorder, fatty acids and potentially toxic
derivatives accumulate because of a deficiency in one of the mitochondrial FAO enzymes.

YOU SHOULD TAKE THE FOLLOWING ACTIONS:

* Contact family to inform them of the newborn screening result and ascertain clinical status (poor feeding,
vomiting, lethargy).

*  Consult with pediatric metabolic specialist.

=  Evaluate the newborn (poor feeding, lethargy, hypotonia, hepatomegaly). If signs are present or infant is
ill, transport infant to hospital for emergency treatment that would include IV glucose and any further
treatment in consultation with the metabolic specialist.

» Ifinfant is normal initiate timely confirmatory/diagnostic testing, as recommended by specialist.

»  Educate family about need for infant to avoid fasting and the need for immediate medical attention if the
infant even becomes mildly ill (poor feeding, vomiting, or lethargy).

*  Report findings to newborn screening program.

Diagnostic Evaluation: Plasma acylcarnitine analysis will show a characteristic pattern consistent with MCADD.
Urine organic acid analysis may also show an abnormal profile. Diagnosis may be confirmed by mutation
analysis of the MCAD gene.

Clinical Considerations: MCAD deficiency is usually asymptomatic in the newborn although it can present
acutely in the neonate with hypoglycemia, metabolic acidosis, hyperammonemia, and hepatomegaly. MCAD
deficiency is associated with high mortality unless treated promptly; milder variants exist. Hallmark features
include vomiting, lethargy, and hypoketotic hypoglycemia. Untreated MCAD deficiency is a significant cause
of sudden death.



Caso Clinico

Febre, tosse, rinorreia serosa

Queda da cabeca, hipertonia dos membros, recusa em
andar

CK-53 422 AST-846 ALT-3026 Ul/L

apos episodio febril

*Prostracao, cabeca caida para a direita, recusa em por-se de
pé ou andar

*Hepatomegalia

*Palpacao muscular indolor

*CK-145 5771U/l, Mioglobina 3456 ng/ml (VR:13-65.8)
*AST-4 258 ALT-1 753U/ L

*Recuperacao total em poucos dias



Investigacao

Resultados Valores
(uM) Referéncia
Carnitina Livre (C,)

Acetilcarnitina (C,)

Tetradecanoilcarnitina (C,,)
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CPT 2 / Translocase

“studo molecular: homozigotia €.338C>T (p.S113L) - CPT z

Cxame Cardiologico = normal

Estudo Pai — Homozigotia mesma mutacao



4 — dias apds o nasc.

Insuf. Hepatica, miocardiopatia, convulsdes, hipoglicemia
Dismorfia facial ou malformacoes (diplasia renal quistica, def.
migracao neuronal)

4 — 12 ano de vida
Episodios de Insuf. hepatica com hipoglicémia nao cetotica
Miocardiopathy, Arritmias cardiacas

Convulsdes ou coma apos jejum ou infeccao

Miopatia periférica

Crises de dor abdominal e cefaleia

4 depois dos 6 anos

Episédios Recorrentes de mialgia ¢/ mioglobinuria ( exercicio prol.,
jejum, frio, stress)

Sem sintomatologia ou CK elevado entre crises)



ORIGINAL

www.jpeds.com ¢ THE JOURNAL OF PEDIATRICS

ARTICLES

CrossMark

Stopping Parenteral Nutrition for 3 Hours Reduces False Positives in

Newborn Screening

12 567 consecutive births in 1 hospital between May 2010 and June 2013.

Vol. 167, No. 2 e August 2015

(Table II. False-positive AA and “inconclusive” NBS rates for AAs among infants <1500 g by tr

|

X PN status not recorded

1p
Total VLBW Mean [median] Number of false-positive Number of “inconclusive”} False-positive] Inconclusive
Groups infants (n = 420) BW in g (range) AA (n = 32) AA results rate AA rate
No-PN 103 1324 [1370] (460-1490) 0 2 0%* 1.9%*
Early-PN 245 930 [930] (440-1500) 29 22 11.8% 8.9%
Stop-PN 65 974 [1010] (490-1490) 2 0 3.1%" 0%*
7 NA 1 0 14% 0%

LYV S R | PN I P

(Table ITII. Hospital charge comparison in early-PN and stop-PN groups

|

Hospital charges for false-positive rate AAs

Early-PN group (29/245)

Stop-PN group (2/65)

Additional investigations
Subspecialty consultation

Repeat NBS

IV dextrose solution

Total hospital charges

Average hospital charges per infant
Adjusted costs per infant*

$9485.50 (25 PAA analysis, 5 tHcy level, 2 UOA analysis, 2 ammonia)
$2792.00 (8 x $349)
$1144.98 (18 x $63.61)
$0.00
$13422.50
$54.80
$22.80

$707.80 (2 PAA)

$63.61

$0.00
(1 x $63.61)

$91.00 (65 x $1.4)
$862.40

$13.30
$5.53




% Intensity

Caso clinico
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MADD — Multiple acyl-CoA Desidrogenase Deficiency ou GA Il



Tratamento

Evitar o jejum

Aporte adequado de HC em crise

Restricao Lipidos- AG essenciais, suplemento DHA
MCT

Carnitina

Riboflavina

Transplante de células estaminais

Triheptanoina

Evitar farmacos: valproato, acetoaminofeno, salicilatos, adrenalina



J Inherit Metab Dis (2009) 32:498-505
DOI 10.1007/s10545-009-1126-8

ORIGINAL ARTICLE

Treatment recommendations in long-chain fatty acid oxidation
defects: consensus from a workshop

* De acordo com a patologia

 De acordo com a presenca de sintomatologia
* Carnitina controverso

e DHA

* Heptanoina






Oxidac3do Acidos Gordos

REFSUM DISEASE
Fitanoil alfa-hidroxilase

Quadro clinico:

Retinite Pigmentar

Anosmia

Anomalias 6sseas (1/3 casos)

Fragueza Muscular

Perda de Audicao

Ictiose

Problemas cardiacas
-arritimia




Oxidac3o Acidos Gordos

NADPH, 0, —_ ) : :
b \ mixed-function oxidase

NADP* «

alcohol dehydrogenase

aldehyde dehydrogenase




Ferdinandusse et al. Orphanet Journal of Rare Diseases (2015) 10:79
DOI 10.1186/s13023-015-0290-1

D)

RESEARCH

Open Access

CrossMark

Clinical and biochemical characterization of ®
four patients with mutations in ECHS1
Short-chain Enoyl-CoA Hydratase -SCEH- codificado pelo gene ECHS1

ORPHANET JOURNAL
OF RARE DISEASES

Branched-chain amino acid oxidation

Fatty acid oxidation

4/4 — Acidose lactica
2/4 — Leucoencefalopatia
An. ganglios da base
Leigh “like”

Valine Isoleucine

BCAT BCAT

2-Ketoisovaleric acid 2-Keto-3-methylvaleric acid

BCKD complex BCKD complex

Quadro clinico
variavel

Isobutyryl-CoA 2-Methylbutyryl-CoA

IBD SBCAD

Methylacrylyl-CoA

| scEH

3-Hydroxyisobutyryl-CoA

Tiglyl-CoA
<D
2-Methyl-3-hydroxybutyryl-CoA
HIBCH
MHBD

3-hydroxyisobutyric acid

HIBHDH

Methylmalonate semialdehyde  2- Methylacetoacetyl -CoA

Propionyl-CoA Acetyl-CoA

3-Methylglutaconyl-CoA

3-Hydroxy-3- methylglutaryl -CoA

\‘MMSDH /Ketothlolag‘ ﬁMG CoA Iya& /Ketotmolasx‘

Leucine

BCAT
2-Ketoisocaproic acid
BCKD complex

Isovaleryl-CoA Medium/Short-chain fatty acyl-CoA

IVD MCAD/SCAD

3-Methylcrotonyl-CoA MC/SC 2-enoylacyl-CoA
<> o
MCC ?

3-Hydroxyisovaleryl-CoA
MC/SC 3-Hydroxyacyl-CoA

MGH SCHAD

MC/SC 3- Ketoacyl -CoA

Acetoacetate Acetyl-CoA  Fatty acyl-CoA (n-2)



Citoplasma BEERReELET Medium&
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/ \\BKETQ THIOLASE (RESPIRATORY CHAIN)

Acetacetyl CoA

TCA Cycle 3 HMG COA LYASE 4- CETOGENESE

KETONE BODIES



Corpos Cetonicos

Proteins Carbohydrates

glucose, fructose,
galactose

Nlﬂpg%?n Glycogen - Glucose-5-Phosphate

tissue [
protein

amino acids

Pyruvic Acid

Citric

. %
e



Cetogénese

acetyl CoA

thiolase

acetoacetyl CoA

HMG - CoA
synthase

hydroxy-f-methylglutaryl CoA

HMG - CoA
lyase

acetoacetate

D-p hydroxybutyrate
dehydrogenase

acetone + CO; D-p hydroxybutyrate



Descompensacao metabodlica em catabolismo

Encefalopatia (vomitos, alteracao do estado de

consciéncia, hipoglicémia hipocetadtica)
Hepatomegalia

Hiperamoniémia



DEFEITOS CETOLISE /
De UTILIZACAO CC

SCOT — def. Succinil-CoA
3-0Oxoacid CoA Transferase

12 — Def Tiolase AcAc-CoA

')

4 )

FA-CoA Ketogenesis

B'% [AcCoA]
T2 \‘

AcAcCoA «=—» AcCoA

mHS

HMG CoA
HL +
AcAc

Y
AcAc~. Extrahepatic
f \ Cells

AS|[ Ketolysis

AcCoA |l ACAC
¢ SCOT

CT |  AcAcCoA
’/ _

Cholesterol
Isoprenoids

\_ J




Table 1 Clinical profile of ketone body utilization disorders

SCOT deficiency T2 deficiency
Genotype Genotype
Severe Mild Severe Mild
Onset Between neonatal period and 2 years old Between approx. 5 months and 2 years (rarely during neonatal period)
Permanent ketosis Observed Not observed Not observed Not observed
Urinary organic acid No characteristic No characteristic Elevated TIG, During ketoacidosis, no or slightly elevated TIG,
analysis finding finding 2M3HB and elevated 2M3HB and 2MAA.
2MAA During non-episodic conditions, slightly elevated
2M3HB or no characteristic finding.
Blood acylcarnitine No characteristic No characteristic Elevated During ketoacidosis, slightly elevated
analysis finding finding tiglylcarnitine tiglylcarnitine and 2M3HB carnitine or no
and 2M3HB characteristic finding.
carnitine
No. patients worldwide >30 patients >100 patients
No. patients in Japan 2 cases in 4 cases in 3 1 case 7 cases in 6 families
1 family families

2MAA, 2-methylacetoacetyl; 2M3HB, 2-methyl-3-hydroxybutyryl; SCOT, succinyl-CoA:3-ketoacid CoA transferase; T2, mitochondrial
acetoacetyl-CoA thiolase; TIG, tiglylglycine.
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Defeitos Utilizacao Corpos Cetdnicos

Severe vomiting, polypnea, impaired consciousness etc.

!

Metabolic acidosis { pH < 7.3 or HCO;- < 15 mmol/L)

FFA- AG livres (+)
TKB — Total CC

TKB and FFA in the blood during acidosis
TKB > 7000 pmol/L, FFA/TKB <0.3

Urinary organic acid analysis
Blood acylcarnitine analysis

0 (+)

Other organic acid Suspicion of
metabolism disorders T2 deficiency

Severe ketotic A 4
dicarboxylic aciduria Suspicion of

l

SCOT deficiency

Enzymatic diagnosis / Genetic diagnosis




Os defeitos no metabolismo dos acidos gordos apresentacoes
similares, heterogéneas

Manifestacao + comum hipoglicémia hipocetotica

Orgdos mais afectados - coracdo, figado e musculo esquelético
Sintomas reversiveis com a reposicao energética

— Prevencao

— Excepcoes

Oxidacao dos AG predominantemente mitocondrias
Outros organelos participam na oxidacao AG



Comentarios finais

MANIFESTACOES CLINICAS:
@ Hipoglicémia— prostracdo, alt.da consciéncia, convulsdes, coma

» Factor desencadeante... Hepatomegdlia ¢/ disfuncao hepatica

— encefalopatia “Reye-like”
€ Morte subita
€ Apt. muscular - mialgia, rabdomidlise, hipotonia, fraqueza muscular
€ Sintomatologia Cardiaca - arrtimias, miocardiopatia

€ Outras: retinopatia pigmentar, quistos renais, etc

@ Corpos cetdnicos

@ Acidos organicos na urina
@ Acilcarnitinas ....

@ Estudo molecular TTO...



Perguntas?



Qual o processo celular que fornece a maior parte da energia quer para o
musculo cardiaco quer para o musculo esqulético?

OXIDACAO DOS ACIDOS GORDOS



O que entendemos por Oxidacao ?

Antigamente:
Oxidagdo: combinagdo com o oxigénio.
Redugdo: perda de oxigénio.

Oxidizing
agent




Qual o defeito de oxidacao dos acidos gordos mais
comum?

MICAD — medium chain acyl-
esidrogenase deficiency

(Deficiéncia da acil-desidrogenase dos

acidos gordos de cadeia média)



Qual a pedra chave para o tratamento da MCAD /defeito
oxidacao dos acidos gordos?

EVITAR O JEJUM
GLICOSE EV /PO



Os defeitos de Oxidacao causam sintomatologia por
ruptura a nivel de 4 passos. Quais sao estes passos?

1. B-OXIDACAO

2. DISPONIBILIDADE CARNITINA (COFACTOR)
3. AG. PENETRAREM NA MITOCONDRIA

4. EVITAR FORMACAO CORPOS CETONICOS

Plasma Lona.Chain-EEA

Short Chain

FFA
'T glycerides

Medium & Short
Chain FFA

ELECTRON TRANSPORT
(RESPIRATORY CHAIN)

Acetacetyl CoA

TCA Cycle HMGCOALYASE | KETOGENESIS
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Os defeitos do ciclo da carnitina nao afectam o
processamento de que tipo de Acidos Gordos

AG. DE CADEIA CURTA E MEDIA

Plasma Long Chain FFA



Em que idade é que os doentes com MCAD
apresentam habitualmente sintomas?

ANTES DOS 2 ANOS DE IDADE



Como tratar o defeito do transportador da carnitina
(carnitine uptake defect -CUD)?

DAR CARNITINA

Nesta patologia que valor de carnitina espera
encontrar ?

MUITO BAIXA _




As maes de fetos afectados com que patologia tém
maior risco de apresentar sindrome de HELLP na
gravidez?

LONG CHAIN HYDROXYL-COA
DEHYDROGENASE
(DEF. HIDROXIL COA DESIDROGENASE
DE CADEIA LONGA )



Se suspeitar de uma deficiéncia da B-oxidation e o
doente também tiver retinopatia pigmentar qual a
patologia mais provavel?

LCHAD



Num doente com ésteresC8,C8:1e C10:1
elevados indicam que tipo de defeito de B-oxidacao
dos Acidos Gordos?

MCAD

Quais as alteracdes nos Acidos Organicos
encontrados nesta patologia?



— MCAD, LCHAD, VLCAD, CPT1E 2...
Hiperinsulinismo (Etiologia)

(Met. Leucina =»3HOMGC)



Que situacoes de hipercetose/cetacidose
conhece?

" Hipercetose Fisiologica
— jejum (Wglicose), RN, gravidez
D. Endocinologica -diabetes
Hipoglicémia Cetdtica Idiopatica
ntoxicacoes - alcool, aspirina

D. Metabolicas Varias



Caso Clinico
Gravida, 35 anos 2 gravidezes anteriores s/ complicacoes

As 35 sem. Nauseas, vomitos, malestar, fadiga. Hipersensibilidade
HC dto

AST 293U, Br 5mg/dl, TP-15.3” Fibrinogenio ‘1‘, Plaguetas 75 000
Serologias para Hepatite negativas

Ecografia: esteatose hepatica difusa

Parto cesareana por SF; Ligeira hemorragia

Resolucao da sintomatologia e das alteracdes laboratoriais

Aos 4meses-letargia, coma, hipoglicémia, acidose metabdlica

TFP



DOENCA HEPATICA MATERNA
e HELLP syndrome (Hemolysis, Elevated

Liver enzymes, Low Platelets)
—0.1-1% dos partos

—4-12% das mulheres com eclampsia

- 1-2% fetos com LCHAD

e AFLP (Acute Fatty Liver of Pregnancy)
—1/1,000-1/15,000 partos

- 20% fetos com LCHAD

FETOS COM LCHAD ~50% hipotese de
doenca hepatica materna na gravidez
—30% HELLP

—30% AFLP



A oxidacao dos acidos gordos é também necessaria
para produzir que outro

substrato energético alternativo?

CORPOS CETONICOS



Na deficiéncia da VLCAD qual a apresentacao mais
frequente?

ARRITMIAS /MORTE SUBITA
MIOCARDIOPATIA



Fatty Acids

Saturated Unsaturated

Monounsaturated Polyunsaturated

Omega-6 Omega-3

v
Lauric acid Oleic acid Linoleic acid Linolenic acid
Myristic acid (Omega-9) CLA EPA
Palmitic acid GLA DHA

Stearic acid Arachidonic Acid
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Miocardiopatia dilatada
Hipoglicémia hipocetodtica
Miopatia

Hipoglicémia hipocetdtica
Miocardiopatia hipertréfica com hypoglycemia Hipoglicémia hipocetdtica

Miocardiopatia neonatal com Hipoglicémia hipocetotica e morte na 12 sem
Hipoglicémia hipocetodtica na infancia
Rabdomidlise no adulto/crianca maior

Hipoglicémia hipocetodtica
Miocardiopatia hipertrofica com hipoglicémai hipocetodtica

Hipoglicémia hipocetdtica com miopatia

Miocardiopatia, Miopatia e Hipoglicémia hipocetadtica
Hipoglicémia hipocetdtica

Atraso no desenvolvimento, hipotonia (convulsdes, microcefalia)

Coma, letargia, hipotonia, cardiomiopatia, disfuncao hepatica, intolerancia ao
exercicio, ataxia, quistos renais
Morte no RN



