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MUCOPOLISACCARIDOSI 
 
 

Le MUCOPOLISACCARIDOSI  sono malattie genetiche rare, rappresentano  un 
sottogruppo delle PATOLOGIE DA ACCUMULO LISOSOMIALE (LSD) causate dalla 
carenza di 1 degli 11* enzimi coinvolti nella degradazione dei glicosaminoglicani 
(GAGs). 

  I GAGs SVOLGONO PREVALENTEMENTE FUNZIONI di SOSTEGNO e 
PROTEZIONE della MAGGIOR PARTE dei TESSUTI 

1: MPS II 
2: MPS I 
3: MPS VI 
4: Sandhoff 
5: MPS VII 

 

Presenter
Presentation Notes
This slide explains the relationship between these common terms. Lysosomal storage diseases  (LSD) represent a wide variety of diseases related to lysosomal dysfunction. Mucopolysaccharidoses (MPS) are specific types of LSD related to the dysfunctional degradation of glycosaminoglycans (GAG). Sono noti 11 enzimi che danno origine a 7 diverse forme distinte di MPSReferencesAlberts B, Johnson A, Lewis J, Raff M, Roberts K, Walter P. Molecular Biology of the Cell. 4th ed. New York: Garland Science; 2002:1091.Neufeld EF, Muenzer J. The mucopolysaccharidoses. In: Scriver CR, Beaudet AL, Sly WS, et al (eds). The Metabolic and Molecular Bases of Inherited Disease. 8th ed. New York: McGraw-Hill; 2001:3421-3452.SHGT Disease Master Deck HU-552-Jul07
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MUCOPOLISACCARIDOSI 

TIPO MPS NOME ENZIMA MANCANTE 
MPS IH Hurler syndrome α-L-iduronidase 
MPS IS Scheie syndrome α-L-iduronidase 
MPS IH/S Hurler-Scheie syndrome α-L-iduronidase 
MPS II Hunter syndrome Iduronate-2-sulfatase 
MPS III A  Sanfilippo syndrome                                                        heparan N-sulfatase 
MPS III B α-N-acetylglucosaminidase 
MPS III C acetyl-CoA: α-glucosaminide 

acetyltransferase 
MPS III D N-acetylglucosamine 6-sulfatase 
MPS IV A Morquio syndrome galactose 6-sulfatase 
MPS IV B                                                               β-galactosidase 
MPS VI Maroteaux-Lamy syndrome N-acetylgalactosamine 4-sulfatase 
MPS VII Sly syndrome β-glucuronidase 
MPS IX Hyaluronidase deficiency 

(Natowicz) syndrome 
hyaluronidase 

Sono noti 11 enzimi la cui carenza è responsabile di 7 forme distinte di MPS 
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SEGNI COMUNI tra le MPS 

Neufeld & Muenzer. In: The Metabolic and Molecular Bases of Inherited Disease. 2001:3421. 

+ = yes; - = no; +/- = varies from patient to patient  

CARATTERISTICH
E 

MPS 
IH 

MPS 
IS 

MPS 
IH/S 

MPS 
II 

MPS 
III 

MPS 
IV 

MPS 
VI 

MPS 
VII 

MPS 
IX 

Problemi cognitivi - + + +/- - + + - + 

Problemi 
comportamentali + - - +/- + - - + ? 

Lineamenti 
grossolani del 
viso 

+ + + + +/- + + + - 

Problemi cardiaci + + + + - + + ? ? 

Bassa statura  + - +/- + - + + + + 

Presenter
Presentation Notes
This summary table shows the prevalence of common clinical features in MPS diseases. Mental retardation is a common manifestation of MPS IH (Hurler syndrome), severe form of MPS II (Hunter syndrome), MPS III (Sanfilippo syndrome), and MPS VII (Sly syndrome).1-5 Behavioral problems are also seen in patients with these 4 disorders.6Coarse facial features are often seen in most MPS syndromes except in Sanfilippo syndrome and MPS IX (Hyaluronidase deficiency [Natowicz] syndrome). Cardiac problems (myocardial disease, congestive cardiac failure, and valvular dysfunction) often occur in most MPS diseases except in patients with Sanfilippo syndrome.1-5, 7-11  Due to the rare frequency and relatively small number of well-characterized patients, it is not clear whether patients with Sly and hyaluronidase deficiency syndromes will experience cardiac dysfunction.Short stature is common in all MPS syndromes except in MPS IS (Scheie syndrome) and Sanfilippo syndrome. Moreover, MPS IH/S (Hurler-Scheie syndrome) patients may have normal stature.1-5, 7-11 Only 1 case of hyaluronidase deficiency syndrome has been described so far. This patient was of short stature, but had normal intelligence and no coarse facial features.11 The case report did not discuss any cardiac or behavioral problems.   ReferencesNeufeld EF, Muenzer J. The mucopolysaccharidoses. In: Scriver CR, Beaudet AL, Sly WS, et al (eds). The Metabolic and Molecular Bases of Inherited Disease. New York: McGraw-Hill; 2001:3421-3452. Nash D, Varma S. Mucopolysaccharidosis type IH. eMedicine Journal [serial online]. 2003. www.emedicine.com/ped/topic1031.htm. Accessed July 27, 2006. Fenton CL, Rogers W. Mucopolysaccharidosis type II. eMedicine Journal [serial online]. 2006. www.emedicine.com/ped/topic1029.htm. Accessed on April 3, 2006. Nash D, Varma S. Mucopolysaccharidosis type III. eMedicine Journal [serial online]. 2003. www.emedicine.com/ped/topic2040.htm. Accessed July 27, 2006. Nash D, Varma S. Mucopolysaccharidosis type VII. eMedicine Journal [serial online]. 2003. www.emedicine.com/ped/topic858.htm. Accessed July 27, 2006. Wraith JE, Clarke JTR. In: Blau N, Hoffmann GF, Leonard J, Clarke JTR. (eds). Physician’s Guide to the Treatment and Follow-Up of Metabolic Diseases. Berlin: Springer; 2006:195-203. Nash D, Varma S. Mucopolysaccharidosis type IS. eMedicine Journal [serial online]. 2003. www.emedicine.com/ped/topic2052.htm. Accessed July 27, 2006. Nash D, Varma S. Mucopolysaccharidosis type I H/S. eMedicine Journal [serial online]. 2003. www.emedicine.com/ped/topic1032.htm. Accessed July 27, 2006. Braverman N, Hoover-Fong J. Mucopolysaccharidosis type IV. eMedicine Journal [serial online]. 2006. www.emedicine.com/ped/topic1477.htm. Accessed July 27, 2006.  McGovern M. Mucopolysaccharidosis type VI. eMedicine Journal [serial online]. 2005. www.emedicine.com/ped/topic1373.htm. Accessed July 27, 2006.  Natowicz MR, Short MP, Wang Y, et al. Clinical and biochemical manifestations of hyaluronidase deficiency. N Engl J Med.�1996;335:1029-1033.SHGT Disease Master Deck HU-552-Jul07
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SINDROME DI HUNTER 
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• Malattia metabolica cronica e progressiva 

• La sintomatologia emerge fra i 2 e i 4 anni di età 

• Grande varietà di segni e sintomi 

• ~1:162,000 nati vivi 1:34000 nati maschi 
 
 

Sindrome di Hunter 
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1. Neufeld EF, Muenzer J. In: Scriver CR, eds. The Metabolic and Molecular Bases of Inherited Disease. New York, NY: 
McGraw-Hill; 2001:3421-3452. 2. Muenzer J, et al. Pediatrics. 2009;124(6):1228-1239. 3. Tuschl K, et al. Pediatr Neurol. 
2005;32(4):270-272. 4. Wraith JE, et al. Genet Med. 2008;10(7):508-516. 5. Meikle PJ, et al. JAMA. 1999;281(3):249-254. 

Circa 1500 - 2000 
pazienti nel mondo 

Presenter
Presentation Notes
Hunter syndrome is an inherited, X-linked recessive disease that almost exclusively affects males.1 Females with Hunter syndrome are generally asymptomatic, heterozygous carriers of the disease.1 Although rare, a few cases of girls with MPS II have been reported in the literature. In these cases, the disease phenotype results from complete inactivation of the nonmutant paternal X chromosome.2Described by Charles Hunter in 1917,3 Hunter syndrome is caused by a deficiency or complete absence of the lysosomal enzyme iduronate-2-sulfatase (I2S). I2S is required for the breakdown or degradation of glycosaminoglycans (GAGs); thus, a deficiency or absence of I2S leads to a lysosomal accumulation of GAGs in cells, tissues, and organs throughout the body.4Hunter syndrome is a serious disease that causes significant morbidity and substantially shortened lifespan.1It is a rare disease, with an estimated incidence of 1:162,000 live births.5ReferencesNeufeld EF, Muenzer J. The mucopolysaccharidoses. In: Scriver CR, Beaudet AL, Sly WS, et al, eds. The Metabolic and Molecular Bases of Inherited Disease. New York, NY: McGraw-Hill; 2001:3421-3452. Tuschl K, Gal A, Paschke E, Kircher S, Bodamer OA. Mucopolysaccharidosis type II in females: case report and review of literature. Pediatr Neurol. 2005;32(4):270-272. Hunter C. A rare disease in two brothers. Proc R Soc Med. 1917;10(Sect Study Dis Child):104-116.Wraith JE, Beck M, Giugliani R, Clarke J, Martin R, Muenzer J. Initial report from the Hunter Outcome Survey. Genet Med. 2008;10(7):508-516.Meikle PJ, Hopwood JJ, Clague AE, Carey WF. Prevalence of lysosomal storage disorders. JAMA. 1999;281(3):249-254.
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• Malattia genetica2 
 

• X-linked1 
 

• Maschi affetti 
 

• Femmine 
generalmente 
asintomatiche1 (tranne 
rari casi)3 
 

 

Sindrome di Hunter - Genetica 
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1. Neufeld EF, Muenzer J. In: Scriver CR, eds. The Metabolic and Molecular Bases of Inherited Disease. New York, NY: 
McGraw-Hill; 2001:3421-3452. 2. Muenzer J, et al. Pediatrics. 2009;124(6):1228-1239. 3. Tuschl K, et al. Pediatr Neurol. 
2005;32(4):270-272. 4. Wraith JE, et al. Genet Med. 2008;10(7):508-516. 5. Meikle PJ, et al. JAMA. 1999;281(3):249-254. 

Unaffected 

Carrier 

Affected 

Presenter
Presentation Notes
Hunter syndrome is an inherited, X-linked recessive disease that almost exclusively affects males.1 Females with Hunter syndrome are generally asymptomatic, heterozygous carriers of the disease.1 Although rare, a few cases of girls with MPS II have been reported in the literature. In these cases, the disease phenotype results from complete inactivation of the nonmutant paternal X chromosome.2Described by Charles Hunter in 1917,3 Hunter syndrome is caused by a deficiency or complete absence of the lysosomal enzyme iduronate-2-sulfatase (I2S). I2S is required for the breakdown or degradation of glycosaminoglycans (GAGs); thus, a deficiency or absence of I2S leads to a lysosomal accumulation of GAGs in cells, tissues, and organs throughout the body.4Hunter syndrome is a serious disease that causes significant morbidity and substantially shortened lifespan.1It is a rare disease, with an estimated incidence of 1:162,000 live births.5ReferencesNeufeld EF, Muenzer J. The mucopolysaccharidoses. In: Scriver CR, Beaudet AL, Sly WS, et al, eds. The Metabolic and Molecular Bases of Inherited Disease. New York, NY: McGraw-Hill; 2001:3421-3452. Tuschl K, Gal A, Paschke E, Kircher S, Bodamer OA. Mucopolysaccharidosis type II in females: case report and review of literature. Pediatr Neurol. 2005;32(4):270-272. Hunter C. A rare disease in two brothers. Proc R Soc Med. 1917;10(Sect Study Dis Child):104-116.Wraith JE, Beck M, Giugliani R, Clarke J, Martin R, Muenzer J. Initial report from the Hunter Outcome Survey. Genet Med. 2008;10(7):508-516.Meikle PJ, Hopwood JJ, Clague AE, Carey WF. Prevalence of lysosomal storage disorders. JAMA. 1999;281(3):249-254.
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• Mucopolisaccaridosi: MPS II1 

• Carenza dell’enzima lisosomiale iduronato-2—solfatasi (I2S)4 

• I2S necessario per la degradazione di specifici 
glicosamminoglicani (GAGs): eparan solfato e dermatan solfato 

• Accumulo diffuso di GAG 
 
 

Sindrome di Hunter- Meccanismo patogenetico 
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1. Neufeld EF, Muenzer J. In: Scriver CR, eds. The Metabolic and Molecular Bases of Inherited Disease. New York, NY: 
McGraw-Hill; 2001:3421-3452. 2. Muenzer J, et al. Pediatrics. 2009;124(6):1228-1239. 3. Tuschl K, et al. Pediatr Neurol. 
2005;32(4):270-272. 4. Wraith JE, et al. Genet Med. 2008;10(7):508-516. 5. Meikle PJ, et al. JAMA. 1999;281(3):249-254. 

Presenter
Presentation Notes
Hunter syndrome is an inherited, X-linked recessive disease that almost exclusively affects males.1 Females with Hunter syndrome are generally asymptomatic, heterozygous carriers of the disease.1 Although rare, a few cases of girls with MPS II have been reported in the literature. In these cases, the disease phenotype results from complete inactivation of the nonmutant paternal X chromosome.2Described by Charles Hunter in 1917,3 Hunter syndrome is caused by a deficiency or complete absence of the lysosomal enzyme iduronate-2-sulfatase (I2S). I2S is required for the breakdown or degradation of glycosaminoglycans (GAGs); thus, a deficiency or absence of I2S leads to a lysosomal accumulation of GAGs in cells, tissues, and organs throughout the body.4Hunter syndrome is a serious disease that causes significant morbidity and substantially shortened lifespan.1It is a rare disease, with an estimated incidence of 1:162,000 live births.5ReferencesNeufeld EF, Muenzer J. The mucopolysaccharidoses. In: Scriver CR, Beaudet AL, Sly WS, et al, eds. The Metabolic and Molecular Bases of Inherited Disease. New York, NY: McGraw-Hill; 2001:3421-3452. Tuschl K, Gal A, Paschke E, Kircher S, Bodamer OA. Mucopolysaccharidosis type II in females: case report and review of literature. Pediatr Neurol. 2005;32(4):270-272. Hunter C. A rare disease in two brothers. Proc R Soc Med. 1917;10(Sect Study Dis Child):104-116.Wraith JE, Beck M, Giugliani R, Clarke J, Martin R, Muenzer J. Initial report from the Hunter Outcome Survey. Genet Med. 2008;10(7):508-516.Meikle PJ, Hopwood JJ, Clague AE, Carey WF. Prevalence of lysosomal storage disorders. JAMA. 1999;281(3):249-254.
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• INSORGENZA TRA I 2-4 
ANNI 

• PROBLEMI COGNITIVI 
• ASPETTATIVA DI VITA 

TRA 10-15 ANNI 

SINDROME di HUNTER: Spettro Clinico 

Neufeld & Muenzer. In: Scriver et al. The Metabolic and Molecular Bases of Inherited Disease. 2001: 3430. 
Photograph (left) reprinted with permission from the authors and McGraw-Hill.  
Photo (right) from the Shire Human Genetic Therapies library of images. 

• INIZIO INSIDIOSO 
• INTELLIGENZA 

NORMALE 
• ASPETTATIVA DI VITA 

VARIABILE  

MPSII  
 
FORMA 
ATTENUATA 

MPSII  
 
FORMA 
GRAVE 

Presenter
Presentation Notes
This slide shows the clinical spectrum of Hunter syndrome (MPS II), a heterogeneous disease.1-3 The attenuated end of the phenotype spectrum is shown on the left. This patient is an adult with normal intelligence and has no gross abnormalities in development. Patients in this end of the phenotype spectrum have normal intelligence.1 Their lifespan varies, but they survive well into adulthood; some survive until their 50s or even 60s.1Severe forms of the disease can be observed in children aged 2 to 4 years.1 Their intelligence is often impaired, and they have a short life expectancy - only 10 to 15 years.1 The cause of death in these patients is usually congestive heart failure or other cardiac dysfunction secondary to upper airway obstruction.1An example of a severe end of the phenotype spectrum is shown on the right. Note the coarse facial features, short neck, the enlarged head, and the enlarged tongue.1 References1. Neufeld EF, Muenzer J. The mucopolysaccharidoses. In: Scriver CR, Beaudet AL, Sly WS, et al  (eds). The Metabolic and Molecular Bases of Inherited Disease. New York: McGraw-Hill; 2001: 3421-3452. 2. Young ID, Harper PS. Mild form of Hunter's syndrome: clinical delineation based on 31 cases. Arch Dis Child. 1982; 57(11): 828-836. 3. Fenton CL, Rogers W. Mucopolysaccharidosis type II. eMedicine Journal [serial online]. 2006. www.emedicine.com/ped/topic1029.htm. Accessed on April 3, 2006. 



To be as brave as the people we help. 

10 

• Death usually occurs when patients are in their teens due to upper 
airway disease or heart failure 

• Some patients with Hunter syndrome may live into their 20s, 30s, and 
beyond 5.6 

> Age 8 

• Diagnosis may not be made until age 4 to 8 years for patients at the 
less severe end of the spectrum 7.9, 5.4, 17.1 Age 4–8 

• Typical coarsening of facial features occurs 
• Developmental decline usually observed between 18 and 36 months 

(can be accompanied by frequent ear infections, hearing loss)  
• Progressive loss of skills may follow 

Age 2–4 

< Age 2 
• Can be detected in utero; signs may not be apparent at birth 
• First symptoms include common conditions in infants (hernia, cold, 

chronic runny nose, chronic ear infection) 5.5 

Insorgenza 

Presenter
Presentation Notes
Although Hunter syndrome can be detected in utero, signs of the disease are generally not apparent at birth.The onset of clinical symptoms is variable, and the disease may first be suspected when patients develop typical coarsening facial features between the ages of 2 and 4 yearsDiagnosis of patients with Hunter syndrome at the less severe end of the spectrum may not be diagnosed until the age of 4 to 8 years, with 4 years as the median age of diagnosis for all patients.[Martin p e379, e 380, e382-3 Tab 7 Annotation 9; Wraith p 269 Tab 5 Annotation 4; Link p 58 col 3 para 1 Tab 17 Annotation 1]The first symptoms in a patient with Hunter syndrome may include conditions that are generally common among infants, e.g., hernias, colds, chronic runny noses, and chronic ear infections.These symptoms are not likely of themselves to lead to a specific diagnosis of Hunter syndrome in infancy.[Wraith p 269 Tab 5 Annotation 5]5.5 Wraith p 269; 7.9 Martin p e379, e 380, e382-3; 5.4 Wraith p 269; 17.1 Link p 58 col 3 para 1; 5.6 Wraith p 269
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SEGNI E SINTOMI 
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Udito  Occhio Polmoni Cuore 

• Deficit uditivo (sia conduttivo 
che sensoriale 

• Sordità 7.12, 5.9 

 

• Retina può degenare 7.13 

 
• Problemi  
   respiratori  
possono evolvere 
a causa di tonsille  
ingrossarte  
e adenoidi 
 
• Frequenti infezioni via aeree 

inferiori7.14, 5.10 

 

• Valvole aortica e mitrale 
anormali con rigurgiti  

• Leggera ipertrofia 
• Rigidità valvolare7.15, 5.11 

Altri organi Sistema muscolo scheletrico Sistema nervoso centrale 

• Epato e splienomegaliaa causa di 
accumulo di GAG  
 

• Ernia inguinale e ombelicale 
 
• Diarrea cronica 7.16, 5.12 

• Bassa statura 
• Disosotosi multipla 
• Scoliosi 
• Rigidità articolare 
• Sindromme del  
    tunnel carpale 7.17, 5.13 

• Il convolgimento del CNS è variabile da 
nullo a molto grave 
‒ Progressivo deterioriarmennto delle 

capacità intelletuali 
‒ Ritardo dello sviluppo compare da 2 a 4 

anni 
‒ Problemi comportamentali 
‒ Convulsioni 7.18, 10.2, 3.12, 5.14  

• Idrocefalo comunicante 10.1, 7.19 

Segni e sintomi 

Presenter
Presentation Notes
This table provides a nice summary of some of the key features of the signs and symptoms of Hunter Syndrome that can be found in various body systems, including the ears and hearing, the eyes, lungs, heart, nervous system and other organs. The details of involvement in each of these systems is covered in your module so I would encourage you to go back and review that material as we will not go through it all again in this presentation.
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• Fronte prominente 
• Naso appiattito 
• Macroglossia 
• Denti spaziati 
• Labbra carnose 

 

Lineamenti del viso 

Presenter
Presentation Notes
The coarse facial features associated with Hunter syndrome usually become apparent between ages 2 and 4 years. These features include a flattened nose, thick lips, enlarged mouth and tongue, widely spaced teeth and large head (macrocephaly), with a prominent forehead or brow.This results in unrelated patients with Hunter syndrome appearing quite similar in appearance.[Martin p e380-1 Tab 7 Annotation 11; Wraith p 269-270 Tab 5 Annotation 8] 7.11 Martin p e380-1 5.8 Wraith p 269-270



To be as brave as the people we help. 

14 

Segni e sintomi frequenti 
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Segni e sintomi: ORL e respiratorio 

L’ingrossamento della lingua, l’ipertrofia 
delle tonsille e delle adenoidi e le 
alterazioni scheletriche a carico della 
mandibola e del collo contribuiscono tutte 
alla progressiva ostruzione delle vie 
aree, che spesso si rivela una concausa 
di morte. 
Le infezioni recidivanti dell’orecchio 
sono comuni, e quasi tutti i pazienti 
vanno incontro alla perdita progressiva 
dell’udito. 

L’ostruzione progressiva delle vie aeree e 
le complicanze che ne derivano sono una 
causa comune di morte  (es. infezioni 
frequenti delle vie respiratorie superiori, 
secrezioni dense, polmonite ricorrente, 
apnea notturna ecc.). 
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Segni e Sintomi: addominali  

Epato-splenomegalia con 
conseguente ernia 
ombelicale ed  inguinale.  
 
 
Nei pazienti con e senza 
coinvolgimento neuronale 
è molto comune la diarrea 
cronica. 
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Hunter Syndrome: Prevalence and Median Age of Onset of 
Common Signs and Symptoms 

19  Wraith JE, et al. Genet Med. 2008;10(7):508-516. 

Feature Prevalence 
Cardiac valve disease 57% 
Kyphosis/scoliosis 39% 
Joint stiffness 84% 
Enlarged tongue 70% 
Enlarged tonsils/adenoids 68% 
Enlarged liver/spleen 89% 
Facial features 95% 
Nasal obstruction 34% 
Hernia 78% 
Otitis 74% 

Median Age at Onset (years) 
(10th – 90th percentile) 

0 5 10 15 

Reprinted by permission from Macmillan Publishers Ltd: 
Genetics in Medicine 10(7):508-516, ©2008. 

Presenter
Presentation Notes
Patients with Hunter syndrome can have a wide variety of signs and symptoms. Analysis of the Hunter Outcome Survey (HOS) has revealed that there is a higher prevalence of some signs and symptoms and a tendency for these to present at different ages.  ReferenceWraith JE, Beck M, Giugliani R, Clarke J, Martin R, Muenzer J. Initial report from the Hunter Outcome Survey. Genet Med. 2008;10(7):508-516.
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DIAGNOSI 
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• Sospetto clinico sulla base di segni e sintomi  
• Conferma diagnostica tramite test enzimatico e analisi genetica 
• Centri specializzati 

 

Diagnosi della MPS II 

Suggestive diagnosis 

GAGs Urine testing 

I2S enzyme activity 
assay 

Genetic testing 

(Un risultato negativo 
non esclude la diagnosi) 

Leucociti periferico, 
fibroblasti cutanei, dried 
blood spot 

Presenter
Presentation Notes
Diagnosis begins with screening and continues with progressively more specific tests – I2S assay and genetic testing -- to rule in or rule out the presence of Hunter syndrome.Presence of suggestive signs and symptoms can lead to screening urine for the presence of GAGsGAGs in urine does not confirm diagnosis of Hunter syndrome becauseIncreased levels of the GAGs dermatan and heparan sulfate may suggest the possible presence of other MPS (MPS I or MPS VII)Hydration affects the concentration of GAGs in the urine, so the results of the GAG urine test can be normal (i.e., GAG not detected in urine) even in individuals who actually have Hunter syndrome The test lacks sensitivity 7.20, 5.167.20 Martinp e382 ; 5.16 Wraith p 270-1If GAG is present in urine, the next step is enzyme activity assay 7.20, 5.16Testing for MPS types with enzyme activity assay should be in order of “clinical suspicion” MPS have similar signs and symptomsTesting should start with the more common MPS firstAs those are ruled out, tests focus on less common MPSExample: begin by testing for Hurler and Scheie syndrome (MPS I)—the most common MPSException: in patients with a sibling or other close relative with a confirmed diagnosis of Hunter syndrome, begin by testing for I2S enzyme activity7.21 3.137.20 Martin p e382 ; 5.16Wraith p 270-1; 7.21 Martin p e382; 3.13 Neufeld and Muenzer p 3421
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DOSAGGIO DEI LIVELLI URINARI DEI GAGs 
Rappresenta generalmente il primo screening per la MPSII  
Non dà una valutazione della severita’, Non distingue tra i sottotipi delle MPS, Possibili 
falsi negativi 
 
ATTIVITA’ ENZIMATICA I2S  
L’attività enzimatica dell’I2S, rappresenta un test diagnostico, può essere misurata nei 
globuli bianchi del siero o nei fibroblasti della cute. La misurazione dell’attività dell’I2S 
non è direttamente proporzionale alla severità della patologia. 
 

Diagnosi di laboratorio 

ANALISI GENETICA 
L’analisi del DNA deve essere utilizzata per confermare la sindrome di Hunter negli 
uomini e per identificare le donne portatrici 

DIAGNOSI PRENATALE 
L’attività enzimatica dell’ I2S può essere condotto sul  liquido amniotico, villi coriali, 
sangue fetale 
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Flow chart diagnostica 

Test preliminare: 
rilevazione dei GAG urinari 
(non è MPS II specifico) 
Gold standard 
diagnostico: analisi 
enzima I2S nei leucociti, 
fibroblasti o plasma. 
Conferma diagnostica 
finale: analisi genetica 
Diagnosi pre-natale: 
effettuata su cellule del 
liquido amniotico, villi 
coriali o cordone 
ombelicale. 
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