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A importancia do diagnostico de uma doenca rara
atraveés da saude bucal: o
exemplo das Mucopolissacaridoses

Dra Louise Lapagesse de Camargo Pinto
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De acordo com Cédigo Etica Médica, Conselho Nacional da
Salde e com as exigéncias da ANVISA (RDC 96/2008)

DECLARO NAO TER CONFLITOS DE INTERESSE

Participo de Aulas e Eventos Biomarin, Sanofi-Genzyme, Takeda, PTC, Biogen, Actelion

Imagens autorizadas pela familia para essa apresentacéao
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DOENGCAS RARAS — CONCEITO
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* Doenca rara/orfa/ negligenciadas sao doencas que afetam

uma porcentagem peguena da populacao
= Até 65 pessoas a cada 100 mil individuos
=1,3:2.000

= Hospital Infantil Joana de Gusmao Servico de
Referéncia em Doencas Raras

80% ETIOLOGIA GENETICA

Mshnps://bvsms.saude.gov.br/bvs/publicacoes/diretrizes_atencao_integral |_pessoa_doencas_raras_SUS.pdf
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ERROS INATOS DO METABOLISMO
O gue sao erros inatos do metabolismo ? DOENCAS RARAS

METABOLICAS
Doencgas causadas enzima
pela auséncia ou mau NORNIAL 1 —-
funcionamento de substrato produto
enzimas ou defeitos
no transporte de ENZIMATICO m$
proteinas nas células — produto
k produto
rota alternativa alternativo

http://images.slideplayer.com.br/3/365934/slides/slide_3.jpg

\

-ournal of Rare Diseases (2019) 14:137
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DOENCAS

LISOSSOMICAS Types of LSD
DE DEPOSITO

(DLD)
Fabry Disease: caused Gaucher's Disease: Mannosidosis: causes MLD: affects the
by abnormal storage of causes skeletal problems in many central nervous system

50 doencas fats, known as lipids. disfigurement. organs and tissues

MPS: affects bone, Neamann Pick: may Pompe Disease: other?
cartilage, tendons, cause enlargement of  glycogen accumulates
corneas, skin and the spleen and/or liver  in lysosomes causing

MPS connective tissue damage to muscle and

nerve cells.

https://www.ucl.ac.uk/immunity-transplantation/clinical-services/diseases-treatments/inherited-

diseases/lysosomal-storage-disease
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Patogenia das MPS
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Orgéos e Sistemas Acumulo de GAGs Lisossomos
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CLASSIFICACAO DAS MPS

Table 1 - Classification of mucopolysaccharidoses.

MPS Name Increased GAGs ~ Inheritance Enzyme deficiency Gene location
[ Hurler, Hurler-Scheie HS + DS autosomal recessive  o-duronidase 4pl6.3
or Scheie
I Hunter HS + DS X-linked recessive Iduronate sulfatase Xq28
[T A Sanfilippo A HS autosomal recessive  Heparan-N-sulfatase 17q25.3
[IIB Sanfilippo B HS autosomal recessive  q-N-acetylglucosaminidase 17g21.1
[rc Sanfilippo C HS autosomal recessive  AcetylCoA - glucosamine acetyltransferase 14p21
[IID Sanfilippo D HS autosomal recessive  N-acetylglucosamine 6-sulfatase 12q14
IVA Morquio A KS autosomal recessive  Galactosamine-6-sulfate sulfatase 16q24.3
IVB Morquio B KS autosomal recessive  B-galactosidase 3p21.3
(V) Scheie syndrome, initially proposed as type V, was recognized to be the attenuated end of the MPS I spectrum
VI Maroteaus-Lamy DS autosomal recessive  N-acetylgalactamine 4-sulfatase 5ql1-ql3 e brima o
VII Sly HS + DS autosomal recessive  B-glucuronidase 7q21.11 mir
(VIII)  An enzyme defect was found and proposed as MPS VIII, but shortly thereafter recognized as a laboratory pitfall; the proposal was with- :T g;zfuog 30?3?22252565: = From undersianding o feaiment
drawn Roberto Giugliani'®?
IX Natowicz Hyaluronan autosomal recessive ~ Hyaluronidase 1 3p21.3 | i

prrmmm——
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INTRODUCAO

MPS IV A ou Sindrome De Morquio A, € uma doenca genética rara progressiva, de
heranca autossomica recessiva, causada pela atvidade deficiente da enzima N-
acetillgalactosamina-6-sulfatase, responsavel pela degradacao dos glicosaminoglicanos
gueratan sulfato e condroitn 6-sulfato, resultando no acumulo desses componentes nos

lisossomos de multiplos ogaos e tecidos do corpo.

B e

s

v Sl AN el
3 meses 3 anos 7 anos 14 anos 18 anos 26 anos

Sindrome De Morquio A

-ice.com.br/tratando-a-mpslpagina-do-subtipo-mps-iv/
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Table 1 Age of onset of the main signs and symptoms in

S I N A I S E S I N TO IVI AS different mucopolysaccharidosis (MPS) types
Sign/ symptom Age of onset  Age of onset  MPS

0-24 months =2 yrs

Hydrops foetalis [10, 15] Birth [, IV, I
Diarrhea [/, 13] First months [, 11, 1
Hernias [11, 12] Birth or first Almost all
months MPS
’ o« o PN . Upper respiratory First months [, 1, 1,
- A MPS IVA é uma doenc¢a multisistémica, hypersecreton/ -1 Year
heterogénea e progressiva, com velocidade de Heart valve <1 year |
3 H . [8, 13,18, 21]
progressao dos sintomas e gravidade da doenca e e
. o 7 . oarse face [11, 15 9-18 m 11,
Mmulito variavels. 2-4 yrs I, 1
~ ;. . . Corneal douding [11] <15m I, Wl
- Alteracdoes esqueléticas e articulares (baixa Liver/spleen <1 year LI, W
estatura, frouxiddo ligamentar), doenca valvular o <18 |
cardiaca, hepatoesplenomegalia, 23years I
. . - Ce ~ Macrocrania [1, &, 21] Birth — 1 year [, 01, 1, A, A0
comprometimento visual (opacificacao de ot Sy 15 <1 yem -
cornea) e auditivo. >ays LV
Growth impairment [13] 12-18m I
<3 yrs IV, W1

Behavioural anomalies [1,8] < 2 yrs I

\ 2-4years I, I
S

|ndr0me De MOfC]UlO A Sleep disturbances [6, 13] First year LI, W
Galimberti et al. Italian Journal of Pediatrics 2018, 44(Suppl 2):133
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SINAIS E SINTOMAS

Genu valgum
Pectus carinatum
Kyphoscoliosis

Prominent Forchead

Fig. 8 MPS IVA. a 4 year-old patient with b antero-posterior and c lateral x-rays showing “paddle-shaped” ribs and flattened and rounded

ertabis it typical fanterior beaking aspect Clinical features of a patient with Morquio A syndrome (mucopolysaccharidosis type IVA [MPS IVA]).

This patient had a severe form of MPS IVA at age 3 years and had bone abnormalities of pectus

Galimberti et al. Italian Journal of Pediatrics 2018, 44(Suppl 2):133

Sindrome De Morquio A

scape.com/article/947254-clinical
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SINAIS E SINTOMAS

N&o menos importantes as
alteracoes da cavidade oral como
macroglossia, hiperplasia gengival,

Descrevemos o0 caso de uma

ma oclusao, dentes supra ou infra paciente que teve a sua trajstoria

numerarios, atraso da erupcao
dentaria, alteragdes do esmalte,
cistos dentigenos, tem sido descritas
na Sindrome de Morquio A .

diagnostica iniciada aos 3 anos de
idade pela equipe de ondontolgia
pediatrica.

Hendriksz CJ, Berger KI, Giugliani R, FIG. 5. Pediatric (top) and aduit (bottom) teeth of patients with
Harmatz P, Kampmann C, Mackenzie WG, Morquio A showing widely spaced teeth, pointed cusps and
Raiman J, Villarreal MS, Savarirayan R. spade-shaped incisors.

2015. International guidelines for the
management and treatment of Morquio A

syndrome. Sindrome De Morquio A

Am ] Med Genet Part A 167A:11-25.
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Unica filha de pais n&o consanguineos e
sem historia de doencas genéticas na
familia. Gestacao sem intercorréncias.
Apresenta desenvolvimento neuropsicomotor
adequado.

Aos 3 anos fol encaminhada para uma
avaliacao de rotina no dentista que observou
leve translucidez nos incisivos centrais e a
linha incisal um pequeno desgaste. As
cuspides de todos os molares deciduos
tinham um formato conico.

- com autorizacao da familia para essa aula. Conteudo referente a experiéncia do palestrante.
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A paciente foi encaminhada para avaliacao neuroldgica por apresentar pectus
escavatum e frouxidao ligamentar para investigacao etioldgica.

Devido a essa alteracOes foi solicitado um painel molecular para displasia
esquelética revelou as variantes no gene GALNS) p.Gly301Cys/p.Arg94Cys
confirmando o diagnostico SINDROME DE MORQUIO IVA.

Posteriormente na consulta de genética foram realizados:

1) Cromatografia de glicosaminoglicanos presenca de queratan sulfato

2) dosagem de glicosaminoglicanos 134 pg/mg creatinina (VNR 67-124)

3) dosagem da enzima N acetilgalactosamina 6 sulfato sulfatase em leucdcitos
5,7 nmol/17mg/proteina (VNR 58-242)

—h&

onteudo referente a experiéncia do palestrante.

o —
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Paciente:

Data Nasc.. 1vvieviv )

Data Ex.: 06/06/2022 \ () RADIOLOGM ODONTOLAGICA DIGITAL
Doutor (a): Ana Camargo

N° Pedido: 30921

Na nossa paciente foram observadas as alteracoes
iniciais de hipoplasia do esmalte dentario nos
inicisivos centrais, pequeno desgaste na linha incisal
e formato conico dos molares.

Rua Dr. Caetano Costa Junior, n® 200 | Centro | Lages/SC | (49) 3021-3292
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DESCRICAO DO CASO
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Atualmente estda com 6 anos P16 E 100 e em terapia de
reposicao enzimatica com alfaelosulfase com boa adeséo.

Apresenta pectus escavatum contraturas articulares em
cotovelos e frouxidao ligamentar em maos. Geno valgo.

Outros exames:

1) audiometria sem alteracoes

2) ecocardiograma Fracao de ejecao 64% e
leve prolapso dos folhetos mitrais e discreto
refluxo tricuspede

iiteado referente a experiéncia do palestrante.
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» Suspeita clinica

« Exames gerais alterados

« Alteracao em exame de erros inatos do
metabolismo

-ido referente i ﬁ" ‘i io ialestrante. | '
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EXAMES GERAIS

RADIOLOGICOS

ULTRASSOM
ABDOMINAL

RESSONANCIA
MAGNETICA DE CRANIO

HEMOGRAMA

* Surface 12-lead: rhythm, conduction blocks, bundle
branch blocks

* Holter 24-hours: rhythm, heart rate (values and
variability by time and frequency domain),
supraventricular and ventricular arrhythmia

» 2D transthoracic| pasterior wall thickness
interventricular septal thickness

Figure 1: Radiographic features in an MPS IV A male patient * M mode left vantricular dimension
a) Central beaking of the first lumbar vertebrae and posterior vertebral scalloping. b) Severe acetabular dysplasia, coxa tricul It .
plana, broad neck of femur. c) Flattened ribs, hepatosplenomegaly. d) Genu valgus with proximal and lateral tibial * DO“}‘BT ' laft ven 2 2 phy
dysplasia, widening of the physeal line. lefit ventricular function
* Colour Doppler
- valve thickness and function
* Tissue Doppler

Diagnosis of Mucopolysaccharidosis Based on History and Clinical Features:
Evidence from the Bajio Region of Mexico Colmenares- Bonilla D et al, 2018

J Inhent Metab Dis 2001 1) 34:1183-1197
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CLASSIFICACAO DAS MPS

Table 1 - Classification of mucopolysaccharidoses.

MPS Name Increased GAGs ~ Inheritance Enzyme deficiency Gene location
[ Hurler, Hurler-Scheie HS + DS autosomal recessive  o-duronidase 4pl6.3
or Scheie
I Hunter HS + DS X-linked recessive Iduronate sulfatase Xq28
[T A Sanfilippo A HS autosomal recessive  Heparan-N-sulfatase 17q25.3
[IIB Sanfilippo B HS autosomal recessive  q-N-acetylglucosaminidase 17g21.1
[rc Sanfilippo C HS autosomal recessive  AcetylCoA - glucosamine acetyltransferase 14p21
[IID Sanfilippo D HS autosomal recessive  N-acetylglucosamine 6-sulfatase 12q14
IVA Morquio A KS autosomal recessive  Galactosamine-6-sulfate sulfatase 16q24.3
IVB Morquio B KS autosomal recessive  B-galactosidase 3p21.3
(V) Scheie syndrome, initially proposed as type V, was recognized to be the attenuated end of the MPS I spectrum
VI Maroteaus-Lamy DS autosomal recessive  N-acetylgalactamine 4-sulfatase 5ql1-ql3 e brima o
VII Sly HS + DS autosomal recessive  B-glucuronidase 7q21.11 mir
(VIII)  An enzyme defect was found and proposed as MPS VIII, but shortly thereafter recognized as a laboratory pitfall; the proposal was with- :T g;zfuog 30?3?22252565: = From undersianding o feaiment
drawn Roberto Giugliani'®?
IX Natowicz Hyaluronan autosomal recessive ~ Hyaluronidase 1 3p21.3 | i

prrmmm——
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Table4: Common extra / intra oral findings in the participants
Este estudo constatou que 76% dos pacientes com MPS IV

tiveram carie dentaria e todos mostraram evidéncia de um | Frequency | Percentage
defeito de esmalte generalizado néo especificado. Extraoral findings
Coarse facies 49 86
Incompetent lips 38 66.7
Corneal clouding BE! 77.2
Auditory disorders 37 65
Atlanto-axial dysfunction 17 29.8
Intraoral findings
High arched palate 44 77.1
detﬂlﬁxi‘ﬂ‘ « Awrali: Macroglossia 51 89.5
Pacientes com Morquio A tendem a apresentar dentes pequenos, Enlarged adencids 48 842
Delay in eruption 56 98.2
amplamente espagados, frequentemente com esmalte fino, Anterior open bite 45 78.9
estruturalmente fracos, e cispides pequenas e pontudas, incisivos Spaced dentition 43 75 4
em forma de pds, superficies bocais com cavidades e outras Hypoplastic enamel 24 421
anormalidades de desenvolvimento de dentigio primiria e permanente Thin enamel over cusps 20 35
Crossbite 35 54.4
Tongue thrusting 52 91.2
Mouth breathing 48 84.2
| Mouth breathing | 48 | 84.2 |

012; 2: 51-58 James A et al
f Children, Adolescents and Young Adults Affected by a

RGUHS Journal of Dental Sciences, January 2021/ Vol-13 / Iss-


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3509840/
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MPS Type
All types of MPS

Hurler Syndrome (MPS I)

Hunter Syndrome (MPS II)

Sanfilippo Syndrome (MPS III)

Morquio Syndrome (MPS IV)

Maroteaux Lamy Syndrome (MPS VI)

@ tele-educacao

Dental features

High caries experience, periodontal
disease, delayed eruption and prolonged
retention of teeth, macroglossia, thick
lip, condylar defects

Gingival hyperplasia, delayed dental
eruption, malocclusion, radiolucency
in maxilla / mandible, condylar defects,
taurodontism, hypodontia, microdontia

Gingival hyperplasia, delayed dental
eruption, malocclusion, radiolucency in
maxilla / mandible, condylar defects

Obliteration of pulp chambers, irregular

al morphol
R “Fy . FIGURE 9 Intraoral views showing
Enamel defects (discoloration,

hypoplastic), tooth surface loss; microdontia, maxillary anterior spacing, and

dentition, peg shaped incisors, :-K hypoplastic enamel

bites, flattened condyles

Dentigerous cysts, fibrous gingival

dysplasia, bony rarefactions, enlarged

marrow spaces, osteosclerosis, TMJ

pathology, tooth impaction, root How to cite this article: Hirst L., Mubeen S, Abou-

resorption, taurodontism Ameira G, Chakrapani A. Mucopolysaccharidosis
(MPS): Review of the literature and case series of five
pediatric dental patients. Clin Case Rep. 2021:;9:1704
1710. https://doi.org/10.1002/ccr3.3885
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GAG stora@ ' nf
o loo N
g....................................é Airway' A I te r ag O eS

Obstructive
Mucosal ~ |—i+ Large tongue :
~{ membrane 3 '/' CaV| d a.d e Or al
| ety Thick and Respiratdrias
| Connective hypertrophy copious
tissue secretions
. respiratory
Tracheobronchial infections
Cartilage | abnormalities,
1 and bone cervico-thoracic
spine abnormality, T ™
Resttri ctive short neck, pectus wea: s L e
carinatum, large Sleep apnea
mandible Noisy breathing
besnene LI, PLLLLL shome” Of bl’eath

Figure 3. Pathophysiology of airway compromise in MPS IVA patients (adapted from Educational CD for
Morquio and permitted by Carol Ann Foundation and Morquio Conference; https://morquioconference.
wixsite.com/morquio).
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E a importancia do diagnaostico....

Avaliacao da saude bucal pelo dentista
O monitoramento rigoroso do desenvolvimento —
dentario (pelo menos anualmente) é recomendado para
prevenir caries e desgaste, assim como 0 monitoramento
da oclusao e das funcoes de mastigacao

A necessidade de profilaxia para endocardite ‘ ‘
bacteriana antes de procedimentos odontoldgicos deve ser
avaliada por um cardiologista

\

lian Journal of Pediatrics 2018, 44(Suppl 2):133 :
Akyol et al. Orphanet Journal of Rare Diseases (2019) 14:137
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E a importancia do diagnaostico....
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« O presente caso se torna relevante pela questido da suspeita diagnostica ter sido no
consultorio dentario e pela precocidade das manifestacdes, aos 3 anos.

« A suspeita diagnosticada através das alteracdes dentarias permitiu o diagndstico precoce e
a intervencao terapéutica odontoldgica e o inicio da terapia de reposicao enzimatica.

* Promover informacoes sobre as MPS em toda rede basica de atendimento na equipe
interdisciplinar através de medidas educativas podera permitir que outros diagndsticos
precoces sejam alcancados como no caso desta paciente.

« Além disso, pontuo que nao existe na literatura descricdo do efeito da TRE na denticdo dos
pacientes com MPS IV-A, 0 que pensamos em seguir na nossa paciente.

‘—
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JUNHO LILAS
MES DO TESTE DO PEZINHO

L OBRIGADA !} SBTEIM
GéN ET|CS

eepCalmAndPosters.com

SBGM

Saciedade Brasileira

Em 2021, a Lei n° 14.154 foi sancionada com o objetivo de aprimorar de Genética Médica
o Programa Nacional de Triagem Neonatal (PNTN), ampliando as e Gendmica
— doencas investigadas em recém-nascidos
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