https://doi.org/10.1590/0004-282X20170127

HISTORICAL NOTE

Paula Coutinho’s outstanding contribution to
the definition of Machado-Joseph disease

A excepcional contribuicao de Paula Coutinho na definicao da doenca de Machado-Joseph

Bruno Carniatto Marques Garcia’, Francisco Manoel Branco Germiniani’, Paula Marques', Jorge Sequeiros?,

Hélio Afonso Ghizoni Teive'

ABSTRACT

Machado-Joseph disease, also known as spinocerebellar ataxia type 3, is the most common form of autosomal dominant ataxia in the
world. Paula Coutinho, a highly-regarded Portuguese neurologist worldwide, had a seminal participation in the definition of this disease,

more than 40 years ago.
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RESUMO

A doenca de Machado-Joseph, também conhecida como ataxia espinocerebelar tipo 3 (SCA3), representa a forma mais comum de
ataxia hereditaria autossémica dominante no mundo. Paula Coutinho, neurologista portuguesa de reputacao mundial, teve participacao

fundamental na definicao desta doenca ha mais de 40 anos.
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One of the unique opportunities in the life of a physician is
to be closely involved in the discovery of a previously-unknown
disease. Those who have been involved in the description of
the genetics, pathological, clinical and epidemiology aspects
of a new condition are very few. Over the past decades, Paula
Coutinho, one such person, became acclaimed through her rele-
vant contributions to both Portuguese and international neurol-
ogy"**. Among her remarkable contributions was her extensive
study of Machado-Joseph disease (now also incorrectly known
as spinocerebellar ataxia type 3, or SCA3), the most common spi-
nocerebellar ataxia in the world"**. This paper presents the most
relevant neurology contributions from Paula Coutinho, in par-
ticular in her description of Machado-Joseph disease.

PAULA COUTINHO — A SHORT BIOGRAPHY

Paula Coutinho was born in Macieira de Cambra
(Aveiro, Portugal), in 1941 (Figure 1). She received her
medical degree from the Faculty of Medicine, University
of Porto, in 1966. By then, she was already an attending

in the neurology service at the Geral de Santo Anténio
Hospital, Porto, created and directed by the internation-
ally-respected Professor Corino Andrade'*. In the early
1970s, she became an assistant in neuropathology at the
Geneva University, and later Chief Clinical Officer at the
Geneva University Neurology Clinic. After returning to
Portugal, she was responsible for clinical neurology at
the “Centro de Estudos de Paramiloidose”, from 1975 to
1992*. She was head of the Neurology Service, at Hospital
Geral de Santo Anténio, from 1977 to 1998. During that
period, she participated in the definition of a novel neu-
rological disorder, Machado-Joseph disease, in which she
became the main world researcher. She has also collabo-
rated in drafting and structuring the teaching of neurol-
ogy at the new Instituto de Ciéncias Biomédicas (Institute
of Biomedical Sciences) Abel Salazar (ICBAS) at the
University of Porto, from 1980 to 1997* She completed her
PhD in Medicine (Neurology) at ICBAS, in 1992, with a the-
sis entitled “Machado-Joseph Disease: Essay of Definition™
(Figure 2). She was also the director of the Department of
Medicine at the Hospital de Sdo Sebastido, Feira, Portugal,
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and a clinical neurologist and researcher in the Unit for
Genetic and Epidemiological Research in Neurological

Diseases and the Centre for Predictive and Preventive
Genetics (www.cgpp.eu) at the Institute for Molecular and
Cell Biology (www.ibmc.up.pt), now integrated into the
Instituto de Investigagéo e Inovacdo em Saude (Institute
of Research and Innovation in Health) (i3S, www.i3s.up.pt)
of the University of Porto, Portugal’.

(Courtesy of Professor Jorge Sequeiros).
Figure 1. Professor Paula Coutinho (1941- ).

Figure 2. Paula Coutinho’s thesis — 1992.

COUTINHO’S OUTSTANDING CONTRIBUTION TO THE
STUDY OF MACHADO-JOSEPH DISEASE

In the 1970s, families with hereditary ataxia, originating
from the Portuguese islands of the Azores, were described
in the United States'****. Then, in 1975, the Portuguese
Director-General of Health asked Corino Andrade (renowned
for having investigated and first described familial amyloid
polyneuropathy) to travel to the Azorean Islands and exam-
ine local families known to be affected by similar diseases
to those being described in the USA'*. Corino Andrade
invited Paula Coutinho to go with him on this research trip**.
Coutinho was the first to propose that the Machado, Thomas
and Joseph families actually had the same new genetic con-
dition, but with a somewhat different phenotypical presen-
tation'**5. After reviewing all cases observed in 15 families
from the Azorean Islands, in 1978, with Corino Andrade,
Coutinho defined for the first time the clinical characteris-
tics of the disease, further classifying it into subtypes, which
helped improve the diagnosis and prognosis of this dis-
order™. In 1980, she proposed the name Machado-Joseph
disease (MJD) for this condition (Machado being the first
family described, and Joseph being the largest and bet-
ter-studied family)®. From 1978, she began finding the first
mainland Portuguese families and defined the diagnostic
criteria for MJD®. Later on, in 1992, she refined these in her
PhD thesis!, as well as described the phenotype and evolu-
tion of three major sub-phenotypes (which she called types
1, 2 and 3). Coutinho was the first to highlight the value of
neuro-ophthalmological signs for a precise diagnosis of MJD
(external progressive ophthalmoplegia)'. Among other ocular
abnormalities are bulging eyes (due to eyelid retraction), and
horizontal and vertical nystagmus'. She also showed that the
“peripheral neuropathy” described in the Machado family
was, in fact, due to peripheral signs. Coutinho also described
a child who began manifesting symptoms at the age of eight
and who had died by the age of 15". This case study offered a
better insight of the clinical progression of MJD, but mainly
contributed to the understanding of the brain regions most
affected by the neurodegenerative process, thus confirming
that MJD was a new type of hereditary ataxia'. Coutinho also
kept a friendly, though lively, dispute with Anita Harding for
several years, about the classification of dominant ataxias,
insisting on the fact that, under some circumstances, MJD
could be distinguished from other dominant forms on clini-
cal grounds alone. This enabled Paula Coutinho to propose
the clinical diagnosis of MJD in several families previously
described in the scientific literature (all later proven by molec-
ular genetic testing), including the Drew family of Walworth,
who were followed by Harding in the UK.® Coutinho contrib-
uted to the MJD gene mapping efforts” and established the
correlation between the clinical manifestations and the size
of the (CAG)n expansion, providing a new perspective into
the pathophysiology of the disease, and allowing insights
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to be drawn for other polyglutamine disorders®. Moreover,
she contributed to a worldwide study by finding two inde-
pendent mutational events (Joseph and Machado), tracking
the ancestral origins of the Joseph lineage to Asia and show-
ing it to be over 7,000 years old®’. Paula Coutinho also con-
ducted a systematic population-based epidemiological sur-
vey of hereditary ataxias and spastic paraplegias in Portugal,
for over 12 years. This is still an unparalleled study that, apart
from improving knowledge of these diseases in the country, led
to the clinical and genetic identification of several new forms of
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recessive (AOA1, AOA2, AOA4) and dominant ataxias (SCA37),
as well as several new loci and genes for spastic paraplegias™.

CONCLUSION

Coutinhos life and the history of Machado-Joseph disease
are verymuch intertwined. Most of today’s knowledge about this
neurological disorder, among others, is due to her early efforts
and tireless investigations in several levels of research'2378310,
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