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CLASSIFICACAO CLINICA (Saudubray, 1995)

I. Doengas com afeccao de um drgao ou sistema funcional
a. Osteogénese imperfeita, hiperCT familiar homozigética...

Il. Doengas com afeccao de uma via metabdlica
de 1 6rgdao ou comum a varios orgdos / sistemas

i. Intoxicacao por metabolitos toxicos
a. Aminoacidopatias
b Acidurias organicas
c. Doencas do ciclo da ureia
d Galactosémia, frutosémia...

ii. Défice energético

a. Glicogenoses

b.  Acidoses lacticas congénitas

c.  Défices da B oxidacao dos acidos gordos

d. Doengas da cadeia respiratoria mitocondrial...

ili. Alteracao do metabolismo de moléculas complexas
a. Doencas lisossomais e peroxissomais
b. Doencas congénitas da glicosilagao...
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O Fig. 6.1. 5cheme of glycogen metabo-
lism and glycolysis. PGK, Phosphoglycerate
kinase; P, phosphats; PLD, phosphorylase
limit dextrin; UDPG, uridine diphosphate
glucose. Roman numerals indicate enzymes
whose deficiencies cause liver (italics) and/or
muscle glycogenoses: 0 glycogen synthass;
I, glucose-6-phosphatase; I, acid maltasa
{o-glucosidase); lll, debranching enzyme; IV,
branching enzyme; V, myophosphorylase;
V1, liver phosphorylase; Vil, phosphofruc-
tokinase; IX, phosphorylase-b-kinase; X,
phosphoglycerate mutase; XI, lactate dehy-
drogenase: X, fructose-1 6-bisphosphatase
aldolase A; XIll, B-enolase

Adaptado de Saudubray, 2012
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O Fig. 6.1. 5cheme of glycogen metabo-
lism and glycolysis. PGK, Phosphoglycerate
kinase; P, phosphats; PLD, phosphorylase
limit dextrin; UDPG, uridine diphosphate
glucose. Roman numerals indicate enzymes
whose deficiencies cause liver (italics) and/or
muscle glycogenoses: 0 glycogen synthass;
I, glucose-6-phosphatase; I, acid maltasa
{o-glucosidase); lll, debranching enzyme; IV,
branching enzyme; V, myophosphorylase;
V1, liver phosphorylase; Vil, phosphofruc-
tokinase; IX, phosphorylase-b-kinase; X,
phosphoglycerate mutase; XI, lactate dehy-
drogenase: X, fructose-1 6-bisphosphatase
aldolase A; XIll, B-enolase

Adaptado de Saudubray, 2012
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Adaptado de Saudubray, 2012
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O Fig. 6.1. 5cheme of glycogen metabo-
lism and glycolysis. PGK, Phosphoglycerate
kinase; P, phosphats; PLD, phosphorylase
limit dextrin; UDPG, uridine diphosphate
glucose. Roman numerals indicate enzymes
whose deficiencies cause liver (italics) and/or
muscle glycogenoses: 0 glycogen synthass;
I, glucose-6-phosphatase; I, acid maltasa
{o-glucosidase); lll, debranching enzyme; IV,
branching enzyme; V, myophosphorylase;
V1, liver phosphorylase; Vil, phosphofruc-
tokinase; IX, phosphorylase-b-kinase; X,
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drogenase: X, fructose-1 6-bisphosphatase
aldolase A; XIll, B-enolase

Adaptado de Saudubray, 2012
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T ‘ GLICOGENOSES HEPATICAS

B Table 6.2. Main features of glycogen storage diseases and related disorders

Type (synonym/s) Defective enzyme or transporter  Main tissue involved Main dlinical featuras

Disorders presenting primarily with hepatomegaly and hypoglycaemia

la (Vion Gierke) Glucose-6-phosphatase Liver, kidney Hepatomegaly, short stature, hypoglycaemia,
lactataemia, hyperlipidaemia
Ib or non-1a Glucose-6-phosphate translocase  Liver, kidney, leukocytes  Same as la, neutropenia, infections
Il {Cori, Forbes) Debranching enzyme and sub- Liver, muscla Hepatomegaly, (cardic)myopathy, short
types stature, hypoglycaemia
IV (Andersen) Branching enzyme Liver Hepato(splenolmegaly, liver cirrhosis, rare
nauromuscular forms
VI (Hers) Liver phosphorylase Liver Hepatomegaly, short stature, hypoglycaemia
X Phosphorylase kinase and sub- Liver and/or musde Hepatomegaly, short stature (myopathy),
types hypoglycasmia
0 Liver glycogen synthase Liver Hypoglycaemia
Fanconi-Bickel GLUT2 Liver, kidnay Hepatomegaly, short stature, hypoglycaemia,

renal tubular disease

Adaptado de Saudubray, 2012
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Adaptado de Saudubray, 2012
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Glicogenose tipo | [Doeng¢a de von Gierke]

Deficiéncia Glicose-6-fosfatase [la]

enzimatica Glicose-6-fosfato translocase [Ib]

Apresentagao * Periodo neonatal | 3-6 meses

clinica * Convulsdes | letargia | taquipneia | atraso de crescimento

* Infecgdes recorrentes | doenca inflamatéria intestinal [1b]
* Fendtipo caracteristico: face redonda “doll-like” | abdémen proeminente
(hepatomegalia) | obesidade central | musculos hipotroéficos

Laboratdrio o Hipoglicemia | dislipidemia | hiperuricemia | hiperlactacidemia
o Neutropenia [Ib]
Genética AR ¢ 1721 [la] ® 11923 [Ib]
Diagnostico Testes bioquimicos e Testes genéticos ¢ Testes enzimaticos [bidpsia hepatic]
Tratamento Terapéutica dietética

* |Ingestdo regular de suplementos (isentos de lactose, farinha de arroz,
amido de milho cru) para manter glicemia >70 mg/dlI

* SNG ou PEG para infusdo continua nocturna

* AMC cada 3 a 5h, conforme tolerado

* Suplementacao vitaminica e mineral (zinco, ferro, Ca)
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TRATAMENTO E CONTROLO

Idade Tabela D.C. Amido as Amido cru | Glucose**
Nocturno* refeicoes (g/Kg/d) (mg/Kg/min)
Leite formula Arroz, milho
0-12M Intervalo 2-3h | Necessario 1-6% ——— 70
em leite sem
lactose e fructose
3 refeigoes, 2 | 35% da energia | Cereais, pao, Amido de milho
1-3 A snacks em 12h arroz, macarrao, |[2x 1-1,5 7
legumes
Lento: 2x1,75-2
3-6 A Idem Idem Idem Semi-lento- 2x1- 6-7
1,5
6-14 A 3 refeigdes, 2 | 30% da energia
snacks em 10h Idem Idem 5-6
Adoles- Lento: 2x1,45
Centes 3 refeigoes, 1- | Possivel Idem Semi-lento: 4-5
2 snacks 2x1,0
Adultos Idem — A noite Lento: 2x1, 3-4

* Débito continuo nocturno ¢ amido cru sdo interconvertiveis ou podem ser complementares
** O requerimento de glicose ¢ aplicavel para o den, amido as refeigdes ou amido cru.
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Glicogenose tipo | [Doeng¢a de von Gierke]

Tratamento Terapéutica farmacologica
1) Prevencao e tratamento de complicacdes
*  Alopurinol
* JECA/ARA2
* Antidislipidemicos (fibratos, estatinas)
* Factor estimulador de coldnias de granuldcitos
2) Suporte na descompensacao aguda

Complicagoes » Disfuncdo renal (32-52 décadas)
= Adenomas hepaticos (70%) » risco de malignizacdo [CHC]
= Anemia
= Qvarios poliquisticos
= (Osteoporose
= Problemas cardiovasculares (HTP)
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B Table 6.1. Biomadical targets in GSDI

Preprandial blood glucosa =3.5-4.0 mmaol/1
{adjusted to target 2)

Urine lactate/creatinine ratio <0.06 mmol/mmaol
{or urine lactate <0.4-0.6 mmal/l)

Serum uric acid concentration in high normal range for
age and laboratory

Venous blood base excess »5 mmold and venous blood
bicarbonate =20 mmol/l

Serum triglyceride concentration <6.0 (<10.0 mmol/l in
adult patiznts)

Mormal faecal alpha-1-antitrypsin for G5D Ib patients

Body mass index <+2.0 SD5 (in growing children
between 0and +2.0 5D5)

GLICOGENOSE TIPO |

Adaptado de Saudubray, 2012
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Table 4 Foods allowed and foods not allowed in GSD |

Food group
Dairy

Cereals
Breacds

Starches

Vegetables

Fruit

Legurmesinuts
Soups
Fats

Sweets

Foods allowed
Lirmit to one serving per day:
1 cup bowe=fat milk (ideally soy or almond milk)
1 cup bow=fat sugar-fres yogurt
1.5 az. hard cheese
Dry and cooked cereal with o addad sugar
White, whaat, ar rye breads
Crackers, matzo
Eriglish mrffirs
Dirrar rolls, biscuits
Pita bread

Browen and white rice

Pasta

Popcorn

Tortillas

White potatoes

All nonstarchy vegetables including asparagus, cabbage, spinach,
sgguash, onions, green baans, turnips, greens

Lemans and limes

Avocadas

Lean poultry, beef, pork, fish

All beans and nuts

Broth soups made with allowed meats, starches, and vegetables
Canola and olive oil

Corn, safflower, canola, and soybean oil-based condiments
Reduced-fat condiments

Sugar substitutes, sucralose

Dextrose

100% Carn syrup, fice syrup

Sugar-free Jall-0 and pudding

Candies made with dextrose

GLICOGENOSE TIPO |

Foods not allowed
lce cream

Sweetened yogurt with milk
Sweetened milk

Cereals wath fruit or sugar added
Raisin bread

Muffins

Sweet rolls

Pies

Cakes

Sweet breads

Waffles and pancakes made with sugar
Any starches with sugar added
Sweet potatoes

Any with added sugar, milk, cheese

Com, peas, and carrats have more sugar than the others
All ather fresh, canned, dried, and dried fruits

Tomatoes

Organ meats

Fatty and processed meats

Any beans, nuts, or seeds with sugar added

Creamed soups

Trans fatty acids

Saturated fats

All other sugars, swests, syrups, high-fructose corn syrup,
honey, molasses, sorbitol, and cane sugar, juice, and syrups

Adaptado de ACMG guidelines GSD I, 2014
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O Fig. 6.1. 5cheme of glycogen metabo-
lism and glycolysis. PGK, Phosphoglycerate
kinase; P, phosphats; PLD, phosphorylase
limit dextrin; UDPG, uridine diphosphate
glucose. Roman numerals indicate enzymes
whose deficiencies cause liver (italics) and/or
muscle glycogenoses: 0 glycogen synthass;
I, glucose-6-phosphatase; I, acid maltasa
{o-glucosidase); lll, debranching enzyme; IV,
branching enzyme; V, myophosphorylase;
V1, liver phosphorylase; Vil, phosphofruc-
tokinase; IX, phosphorylase-b-kinase; X,
phosphoglycerate mutase; XI, lactate dehy-
drogenase: X, fructose-1 6-bisphosphatase
aldolase A; XIll, B-enolase

Adaptado de Saudubray, 2012
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Glicogenose tipo Ill [Doen¢a de Cori ou Forbes]

Deficiéncia Glycogen debranching enzyme
enzimatica

Apresentagao * 12ano de vida | infancia
clinica * llla—generalizada (85%) | Illb — hepatica (15%)
* Hepatomegalia | baixa estatura
* Caimbras | intolerancia ao exercicio (22 década)
* Fraqueza muscular progressiva com idade
* Miopatias de inicio na idade adulta podem ser distais ou generalizadas,
geralmente insidiosas e podem afectar os musculos respiratorios
* Arritmias cardiacas [!]

Laboratorio o Hipoglicemia cetdtica | elevacdo marcada das transaminases |
hipertrigliceridemia [ac Urico e lactato N] | dislipidemia
o elevacado CK e aldolase

Genética AR e 1p21 [48m]

Diagndstico Testes genéticos e Testes enzimaticos [fibroblastos cutaneos ou linfécitos] e
bidpsia hepatica ou muscular
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Glicogenose tipo Ill [Doen¢a de Cori ou Forbes]

Tratamento * Administracdo continua de glicose para manter glicemia >70 mg/dI

* Dieta hiperproteica (3 g/Kg/dia na infancia e 2g /Kg/dia na idade adulta) —
Ila

* Suplementacdo com amido de milho cru (1g/Kg, 3-4x dia)

Complicagdes = Adenomas hepaticos (10%) | fibrose hepatica | cirrose hepatica | CHC
= Tx hepatico ndo é curativo em caso de afec¢ao muscular e cardiaca
= Hipertrofia VE e arritmias

= Efeitos secundarios potenciados » ex: succinilcolina, beta-bloquadores,
estatinas
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O Fig. 6.1. 5cheme of glycogen metabo-
lism and glycolysis. PGK, Phosphoglycerate
kinase; P, phosphats; PLD, phosphorylase
limit dextrin; UDPG, uridine diphosphate
glucose. Roman numerals indicate enzymes
whose deficiencies cause liver (italics) and/or
muscle glycogenoses: 0 glycogen synthass;
I, glucose-6-phosphatase; I, acid maltasa
{o-glucosidase); lll, debranching enzyme; IV,
branching enzyme; V, myophosphorylase;
V1, liver phosphorylase; Vil, phosphofruc-
tokinase; IX, phosphorylase-b-kinase; X,
phosphoglycerate mutase; XI, lactate dehy-
drogenase: X, fructose-1 6-bisphosphatase
aldolase A; XIll, B-enolase

Adaptado de Saudubray, 2012
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Glicogenose tipo IV [Doen¢a de Andersen]

Deficiéncia Glycogen branching enzyme
enzimatica

Apresentagao Apresentagao hepatica
clinica * Infancia

* Hepatomegalia | baixa estatura | cirrose hepatica com HTPortal e ascite

* Formas graves com elevada mortalidade aos 4-5 anos

Apresentacao neuromuscular

* 4 tipos, consoante idade de inicio: fetal | neonatal | infancia | idade adulta
* Hidrdpsia fetal | cardiomiopatia | morte

* Doenca de corpos de poliglucosano do adulto

Laboratorio o Hipoglicemia RARA (cirrose avancada)| elevacao das transaminases
elevacao dos tempos de coagulacao (TP e aPTT)

Genética AR ¢ 3p14

Diagnostico Biopsia hepatica ou muscular [poliglucosano: PAS ++ e diastase-resistentes] e

Testes enzimaticos ® DPN possivel mas dificil
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Glicogenose tipo IV [Doen¢a de Andersen]

Tratamento * Nao existe terapéutica dietética ou farmacoldgica especifica
* Transplante hepatico é a uUnica alternativa para os casos de envolvimento
hepatico progressivo

Tratamento dietético podera ser similar ao da GSD Il (até tx hepatico)

Complicagoes = Progndstico depende do sucesso da transplantacao hepatica
Insuficiéncia cardiaca
Mortalidade elevada até a 42 década
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GLICOGENOSE TIPO VI

O Fig. 6.1. 5cheme of glycogen metabo-
lism and glycolysis. PGK, Phosphoglycerate
kinase; P, phosphats; PLD, phosphorylase
limit dextrin; UDPG, uridine diphosphate
glucose. Roman numerals indicate enzymes
whose deficiencies cause liver (italics) and/or
muscle glycogenoses: 0 glycogen synthass;
I, glucose-6-phosphatase; I, acid maltasa
{o-glucosidase); lll, debranching enzyme; IV,
branching enzyme; V, myophosphorylase;
V1, liver phosphorylase; Vil, phosphofruc-
tokinase; IX, phosphorylase-b-kinase; X,
phosphoglycerate mutase; XI, lactate dehy-
drogenase: X, fructose-1 6-bisphosphatase
aldolase A; XIll, B-enolase

Adaptado de Saudubray, 2012
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GLICOGENOSE TIPO VI

Glicogenose tipo VI [Doeng¢a de Hers]

Deficiéncia Fosforilase hepatica do glicogénio

enzimatica

Apresentagao * Rara, geralmente benigna

clinica * Hepatomegalia (diminui com idade e normaliza apds puberdade) | atraso

de crescimento
* Sem envolvimento muscular ou cardiaco

Laboratorio o Hipoglicemia cetdtica (pouco frequente, sobretudo durante madrugada
ou intercorréncias patolégicas)| elevacao ligeira das transaminases

Genética AR ¢ 14g21-g22 [40m]

Diagnostico Testes genéticos ¢ Testes enzimaticos (mas bidpsia hepatica nao
recomendada)

Tratamento Suplementacdo com amido de milho cru (1-3x / dia)

Complicagoes = Atrasos pubertdrios e osteoporose

= Adenomas hepaticos (raros)
= Progndstico excelente (excepto se alcoolismo)
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lism and glycolysis. PGK, Phosphoglycerate
kinase; P, phosphats; PLD, phosphorylase
limit dextrin; UDPG, uridine diphosphate
glucose. Roman numerals indicate enzymes
whose deficiencies cause liver (italics) and/or
muscle glycogenoses: 0 glycogen synthass;
I, glucose-6-phosphatase; I, acid maltasa
{o-glucosidase); lll, debranching enzyme; IV,
branching enzyme; V, myophosphorylase;
V1, liver phosphorylase; Vil, phosphofruc-
tokinase; IX, phosphorylase-b-kinase; X,
phosphoglycerate mutase; XI, lactate dehy-
drogenase: X, fructose-1 6-bisphosphatase
aldolase A; XIll, B-enolase

Adaptado de Saudubray, 2012



GURSO BASICO DE
DOENGAS HEREDITARIAS
DO METABOLISMO

GLICOGENOSE TIPO IX

Glicogenose tipo IX

Deficiéncia Fosforilase cinase
enzimatica

Apresentagao * Mais comum

clinica * 6 subtipos: GSD IXa — Ixf

Apresentagao hepatica

* Hepatomegalia | atraso de crescimento

Apresentag¢ao miopatica

* Intolerancia ao exercicio | cdimbras | mioglobindria | insuficiéncia
respiratdria

Laboratorio o Hipoglicemia cetética (pouco frequente, sobretudo durante madrugada
ou intercorréncias patolégicas)| elevacao das transaminases | dislipidemia |

Genética X-linked e Xp22.2 [PHKA2]
AR ¢ 16p12-p11 [PKHG2]

Diagndstico Testes genéticos

Tratamento Prevencao hipoglicémia: refei¢des frequentes | suplementagao com amido
de milho cru

Complicagoes = Geralmente inexistentes se prevenida hipoglicemia e cetose

= Prognéstico bom (formas hepaticas)
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O Fig. 6.1. 5cheme of glycogen metabo-
lism and glycolysis. PGK, Phosphoglycerate
kinase; P, phosphats; PLD, phosphorylase
limit dextrin; UDPG, uridine diphosphate
glucose. Roman numerals indicate enzymes
whose deficiencies cause liver (italics) and/or
muscle glycogenoses: 0 glycogen synthass;
I, glucose-6-phosphatase; I, acid maltasa
{o-glucosidase); lll, debranching enzyme; IV,
branching enzyme; V, myophosphorylase;
V1, liver phosphorylase; Vil, phosphofruc-
tokinase; IX, phosphorylase-b-kinase; X,
phosphoglycerate mutase; XI, lactate dehy-
drogenase: X, fructose-1 6-bisphosphatase
aldolase A; XIll, B-enolase

Adaptado de Saudubray, 2012
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Glicogenose tipo 0

Deficiéncia Glicogénio sintetase (isoforma hepatica)

enzimatica

Apresentagao * Rara, geralmente benigna

clinica * Hepatomegalia (diminui com idade e normaliza apds puberdade) | atraso

de crescimento
* Sem envolvimento muscular ou cardiaco

Laboratorio o Hipoglicemia cetdtica (pouco frequente, sobretudo durante madrugada
ou intercorréncias patolégicas)| hiperglicémia pés-prandial (por vezes com
diagndstico de DM) | hiperlactacidemia

Genética AR e 12p12.2 [15m]
Diagnostico Testes genéticos (preferivel) e Testes enzimaticos
Tratamento Dieta hiperproteica e rica em HC complexos com baixo indice glicémico

Suplementagdo com amido de milho cru (1-1,5 g/Kg) ingerido ao deitar e
durante o dia se necessario

Complicagoes = Geralmente inexistentes se prevenida hipoglicemia e cetose
® Prognostico excelente
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Table 1 Differential diagnosis of GSD |

Disorder

G50 type D(ghycogen
wynithase deficiency)

GSD Il {ghycogen debrancher
enzyme deficiency)

G50 IV (branching enzyme
deficiency)

G50 VI (hepatic
phosphorylase deficiency)

G50 X (hepatic form of
phosphorylase kinase
deficiency)

GSD X (Fanconi—Bickel
syndrome due to GLUT 2
deficiency)

Dearders of gluconeaganesis
{e.q., fructose-1,6-
bisphosphatase deficiency)
Primary liver disease (e.g.,
o=1=antitrypsin, hepatitis)
Other storage (metabalic)
diseases (Miemann-Pick B
disease, Gaucher disease)
Hereditary fructose
intolerance

Similarity with GSD |
Fasting hypoglycamia

Hepatomegaly, fasting hypoalyeernia, T AST
ard ALT* hyperlipidemia

Hepatomenaly, T AST and ALT* prolonged
PT and lowe albumin in advanced stage of
disease

Hepatomagaly, fasting hypoglycemia, T AST
ard ALT= hyperlipidemia

Hepatomenaly, fasting hypaakyeernia, T AST
and ALT* hyperlipidemia; some rare patients
have a proximal renal tubular dysfunctian
{¥-linked form)

Hepatamegaly, fasting hypoglycermia and
ketosis, T AST and ALT* Fanconi-like renal

tubular dysfunction {glucosuria, proteinuria,
phasphaturia, generalized aminoaciduna)

Hepatomegaly, fasting hypoghyeernia and
hyperacticacidemia, T uric acid, AST, and ALT
Hepatomegaly, T AST and ALT*

Hepatomegaly and splenomegaly, growth
failure, hyperipidermia

Hepatomeaaly, T AST and ALT=

GLICOGENOSES HEPATICAS

Distinguishing features
Absence of hepatomegaly; postprandial hyperghycernia,
hyperalaninemia and hyperlactatemia; fasting ketosis
Hypoghwemia is usually less severe, but the patient may have mdore
severe ketosis and absence of hyperactatermia and hyperuricemia;
T AST, ALT wsually Righer (may be =500 UM; cardiac and skeletal
muscle involvement with T CK concentrations in G50 lla; normal
blood lactate and uric acid

Lack of hypoglycemia until end-stage liver disease; PT commonly
prolonged in G50 Y, increased GGT

Hypoghyemia wually eccurs only during fasting and s associated
with hyperketosis; G50 Vican be less severe, however, in some
patients there is significant hypoglycemia; bloed lactate is normal
but there can be postprandial elevations.

Hypoghweemia is typically less severe, usually securs anly during
fasting, and is associated with hyperketosis; blood lactate is normal;

but there can be poastprandial elevations metabolic acdosis is rare:
some patients develop liver fibrasis which can progress to cirrhosis
in Farer cases

Pestprandial hyperglycemia; gastrointestinal symptoms {chronic
diarrhea from carbohwdrate malabsorption); hypophosphatermic
rickets, significant short stature

Hypoghyemia after maore pralonged (e.g., overnighit) Tasting of
during intercurrent illness with reduced carbohydrate intake

Lack of fasting hypoglycemia and hyperlacticacidemia

Lack of fasting hypoghyeemia, significant splenomeaaly; storage
cells characteristic of the disease, other features such as bone and
pulmonary invalverrent

Gastraintestinal symptoms, long-term liver and kidney damage,
prolonged PT, hypoalbuminernia, elevation of bilirubin, and praximal
tubular dysfunction; hypoglycemia provoked by fructose intake;
improverment of symptoms with fructose restiction

ALT, alanine aminotransferase; AST, aspartate aminotransferase; CK, creatine kinase; GGT, gamma-glutamyd transpeptidase; GLUT 2, glucose transporter 2; G50, glycogen

storage disease; PT, prothrambin time.

In G50, increased AST and ALT is usually most pronounced in the untreated or inadequately treated state and tends to normalize with appropriate treatment.

Adaptado de ACMG guidelines GSD I, 2014
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GLICOGENOSES MUSCULARES

Cisorders presenting primarily with exercise intolerance due to skeletal myopathy

ViMcArdle) Myophosphorylase Muscle Myalgia, exercise intolerance, weakness
Wil ( Tarui) Phosphofructokinase Muscle, erythrocytes Myopathy, haemolytic anaemia, multisystem
involvemnent (seizures, cardiopathy)

= Phosphoglycerate kinasa Muscle, erythrocytes, Exercise intolerance, hasmolytic anaemia
central nervous system convulsions

X Phosphoglycerate mutase Muscle Exercise intolerance, cramps

Xl Lactate dehydrogenase Muscle Exercise intolerance, cramps, skin lesions

X Aldolase A Muscle Exercise intolerance, cramps

Al f-Enolase Muscle Exercise intolerance, cramps

IV Phosphoglucomutase Muscle Exercise intolerance, cramps

Disorders with cardiac involvement

| (Pompe) Acid o-glucosidase Muscle Myopathy

Heart Cardiomyopathy
lle (Danon) LAMP-2 Muscle, haart Cardismyopathy, myopathy
G5O Debranching enzymea Muscle, heart Myopathy, cardiomyopathy
Muscle glycogen Muscle glycogen synthase, Muscle, heart Myopathy, cardiomyopathy,
depletion syndromes glycoganin
Cardiomyopathy and AMP-activated protein kinase Heart Cardiomyopathy, dysrthythmia
WPW syndrome [AMPE)

Adaptado de Saudubray, 2012
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lism and glycolysis. PGK, Phosphoglycerate
kinase; P, phosphats; PLD, phosphorylase
limit dextrin; UDPG, uridine diphosphate
glucose. Roman numerals indicate enzymes
whose deficiencies cause liver (italics) and/or
muscle glycogenoses: 0 glycogen synthass;
I, glucose-6-phosphatase; I, acid maltasa
{o-glucosidase); lll, debranching enzyme; IV,
branching enzyme; V, myophosphorylase;
V1, liver phosphorylase; Vil, phosphofruc-
tokinase; IX, phosphorylase-b-kinase; X,
phosphoglycerate mutase; XI, lactate dehy-
drogenase: X, fructose-1 6-bisphosphatase
aldolase A; XIll, B-enolase

Adaptado de Saudubray, 2012
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GLICOGENOSE TIPO V

Glicogenose tipo V [Doeng¢a de McArdle]

Deficiéncia Glicogénio sintetase (isoforma hepatica)

enzimatica

Apresentagao * Infancia...

clinica * Intolerancia ao exercicio | mialgias | rigidez muscular [aliviados com
repouso]
* Fadiga muscular proximal e simétrica | escapulo-umeral e assimétrica

Laboratdrio o Elevagao CK | miglobindria | lesdao renal | hiperamoniémia

Genética AR ¢ 11913 [>100m]

Diagnostico Teste de exercicio do antebraco e teste de bicicleta ergométrica (dim FC entre

0s 7-15 min » “2nd wind”)

Espectroscopia por ressonancia magnética com 3P (alcalinizagdo anormal

apoas exercicio)

Testes genéticos ® Testes enzimaticos ® Bidpsia muscular (evitar periodo RM)
Tratamento = Melhorias sintomatica com programas de condicionamento aerdbico e

ingestdo de sacarose oral (37g) ~5min antes de um exercicio programado
= Devem ser evitados esforcos estenuantes
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O Fig. 6.1. 5cheme of glycogen metabo-
lism and glycolysis. PGK, Phosphoglycerate
kinase; P, phosphats; PLD, phosphorylase
limit dextrin; UDPG, uridine diphosphate
glucose. Roman numerals indicate enzymes
whose deficiencies cause liver (italics) and/or
muscle glycogenoses: 0 glycogen synthass;
I, glucose-6-phosphatase; I, acid maltasa
{o-glucosidase); lll, debranching enzyme; IV,
branching enzyme; V, myophosphorylase;
V1, liver phosphorylase; Vil, phosphofruc-
tokinase; IX, phosphorylase-b-kinase; X,
phosphoglycerate mutase; XI, lactate dehy-
drogenase: X, fructose-1 6-bisphosphatase
aldolase A; XIll, B-enolase

Adaptado de Saudubray, 2012
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Glicogenose tipo Il [Doen¢a de Pompe]

Deficiéncia a-glucosidase acida
enzimatica

Apresentagao Apresentacao infantil » 12s meses de vida
clinica * Hipotonia muscular | cardiomiopatia hipertréfica | macroglossia |
hepatomegalia
Apresentacgao juvenil
* Disfungdao muscular, com afeccao motora e respiratdria progressivas
* Hipertrofia muscular Mls (~ distrofia Duchene)
Apresentacao no adulto » 32-42 décadas
* Afeccdo do tronco, musculos proximais e diafragma [insuf resp!]
* Geralmente sem envolvimento cardiaco
* Arteriopatias e aneurismas

Laboratorio o Elevagao CK | miglobinuria | lesao renal

Genética AR ¢ 17g25.2-g25.3[>200m]
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Glicogenose tipo Il [Doen¢a de Pompe]

Diagndstico Testes enzimaticos [fibroblastos cutaneos] ¢ Testes genéticos e Bidpsia
muscular ¢ EMG [miopatico, descargas pseudo-miotdnicas]

Tratamento = Suplementacdo enzimatica com a-glucosidase acida recombinante
(20mg/Kg 2/2 sem)

= Prevencao da faléncia cardorrespiratoria e suporte vital, quando
necessario
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O Fig. 6.1. 5cheme of glycogen metabo-
lism and glycolysis. PGK, Phosphoglycerate
kinase; P, phosphats; PLD, phosphorylase
limit dextrin; UDPG, uridine diphosphate
glucose. Roman numerals indicate enzymes
whose deficiencies cause liver (italics) and/or
muscle glycogenoses: 0 glycogen synthass;
I, glucose-6-phosphatase; I, acid maltasa
{o-glucosidase); lll, debranching enzyme; IV,
branching enzyme; V, myophosphorylase;
V1, liver phosphorylase; Vil, phosphofruc-
tokinase; IX, phosphorylase-b-kinase; X,
phosphoglycerate mutase; XI, lactate dehy-
drogenase: X, fructose-1 6-bisphosphatase
aldolase A; XIll, B-enolase

Adaptado de Saudubray, 2012



4

GURSO BASICO DE
DOENGAS HEREDITARIAS B
DO METABOLISMO |

DISTURBIOS DA GLICOLISE

Disturbios da glicdlise

Deficiéncia Fosfofrutocinase [GSD VII, doen¢a de Tauri]
enzimatica Fosfoglicerato mutade [GSD X]
Desidrogenase lactica muscular [GSD XI]
Aldolase A [GSD XII]
B-enolase [GSD XlliI]
Fosfoglicomutase [GSD XIV]

Apresentagao * GSD VII: idéntico GSD V (mas sem “2nd wind”) e com agravamento apds
clinica ingestao de HC
e GSD X-XIV: muito raras | intolerancia ao exercicio | caimbras | mioglobin

o Elevagao CK | miglobindria | lesdao renal | hiperamoniémia
o Elevacao bilirrubina e reticulécitos (hemdlise)
o LDH reduzido » sugestivo de GSD XI

Laboratorio

o Lactato N
Genética X-linked ¢ [>100m]
Diagndstico Teste de exercicio antebrago (elev amodnia e lactato N) » bidpsia muscular

Testes genéticos ® Testes enzimaticos

Tratamento = Evitar dieta rica em HC
= Devem ser evitados esforgos estenuantes
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TAKE HOME MESSAGES

* As glicogenoses (GSD) sdo um grupo heterogéneo de DHM.

* As GSD hepadticas apresentam-se freqguentemente com hipoglicemia e
hepatomegalia, enquanto nas musculares predomina a intolerancia ao exercicio e
caimbras.

* O padrao de transmissao €, maioritariamente, autossémico recessivo.

* O diagndstico envolve frequentemente testes enzimaticos, genéticos, histoldgicos e
biogquimicos.

* As complicagdes podem, geralmente, ser preveniveis com medidas higieno-
dietéticas e / ou farmacoldgicas.

* Globalmente, o progndstico das GSD é bom [excepto GSD IV e Il infantil].
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