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Epidemiological, clinical, and genotype
characterization of spinocerebellar ataxia type in

families in Buriram province, northeast Thailand
Suppachok Wetchaphanphesat'*, Anek Mungaomklang?, Chutima Papsing? Teeratorn Pulkes?

Abstract

Background: In Thais, the most prevalent type of spinocerebellar ataxia (SCA) is type 3, most commonly known as
Machado—Joseph disease (MJID), followed by SCA type 1 (SCA1), SCA2, and SCA6.

Objectives: To describe the epidemiological, clinical, and genotypic features of SCA in northeastern Thailand and
to study 2 associations: between syndromic features and the genotype of SCA, and between health determinants and
scores on the scale for the assessment and rating of ataxia (SARA).

Methods: We conducted a cross-sectional study of 24 patients with autosomal dominant SCA from 13 families
recruited from Buriram province in northeast Thailand between December 2009 and January 2014. Patients provided a
clinical history and were examined by a neurologist. DNA was extracted from the peripheral blood of each patient. We
analyzed associations between the type of SCA and sex, age, family history, clinical features, any underlying disease,
age at onset, body weight, smoking status, family history, alcohol consumption, head injury history, and SARA.
Results: Seven of the families were positive for SCA1 and 6 for MJD. There were 24 index patients from these
autosomal dominant SCA families, including 13 with SCA1 and 11 with MJD. Their average age was 43.7 years (range
20-72 years), whereas their average age at disease onset was 36.9 years (range 1859 years). Pyramidal signs between
MIJD and SCA1 were not significantly different. Extrapyramidal features appeared uncommon. Horizontal nystagmus
and upward gaze paresis were significantly associated with MJD. There were no significant differences in demographic
data between the groups with SARA scores =15 or <15.

Conclusions: MJD and SCA1 were the 2 adult-onset cerebellar degenerative diseases found in Buriram province.
Clinical clues for differentiating between them were upward gaze paresis and horizontal nystagmus, which were
significantly more common in MJD.
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Spinocerebellar ataxias (SCAs) are a group of neurodege- or efferent pathways. Among them, spinocerebellar ataxia
nerative, motor-coordination diseases caused by autoso- type 1 (SCA1), spinocerebellar ataxia type 2 (SCA2), spi-
mal dominant disorders of the cerebellum and its afferent nocerebellar ataxia type 3 (SCA3), spinocerebellar ataxia
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type 6 (SCA6), spinocerebellar ataxia type 7 (SCA7), and
spinocerebellar ataxia type 17 (SCA17), as well as den-
tatorubral-pallidoluysian atrophy (DRPLA), are caused
by an expansion of a polyglutamine-coding CAG repeat
within the respective genes. Various nonataxic signs
are often presented, including ophthalmoplegia, sacca-
dic abnormalities, pyramidal signs, extrapyramidal fea-
tures, polyneuropathy, amyotrophy, fasciculation, demen-
tia, and macular degeneration [1-3]. In 25 years, various
SCA types have been identified and assigned as SCAI to
SCA40 by the Human Genome Nomenclature Committee
[2, 4-7] with an estimated prevalence of each SCA being
<4 per 100,000 population [8—12]. However, SCA3, more
commonly known as Machado—Josephdisease (MJD),is found
more prevalently worldwide [13—15]. Phenotypes of different
SCAsoftenoverlapandareindistinguishable, makingaclinical
diagnosis difficult. Several diagnostic genetic tests relating to
clinical clues and epidemiological data of common SCAs
have been developed and studied. In Thailand, MJD is the
most common SCA type, followed by SCA1, SCA2, SCA®6,
and SCA17 [16, 17], by contrast with SCA7 and DRPLA,
which are rare. Among Thai patients, MJD, SCA1, SCA2,
and SCA6 mostly present a similar nonataxic phenotype with
pyramidal features, predominantly in the lower limbs, and
saccadic abnormalities, while peripheral neuropathy is less
often presented [18].

The objectives of our study were to describe the epide-
miological, clinical, and genotypic features of SCA in Buriram
province in northeastern Thailand and to study 2 associations:
first, between syndromic features and the genotype of SCA,
and second, between health determinants and scores on the
scale for the assessment and rating of ataxia (SARA) indica-
ting severity.

Materials and methods
Descriptive study

After approval of our study protocol by the Ethical
Related to Research
Involving Human Subjects, Buriram Hospital (ref. No.
BR.0027.102.3/199) and obtaining informed consent from
each patient participant, we conducted a cross-sectional
observational study of 24 patients with autosomal dominant
SCA from 13 families who were recruited from Buriram
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province in northeast Thailand between December 2009
and January 2014. Each patient gave a detailed clinical
history and was examined by an experienced neurologist.
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The profile and clinical data for each patient included sex,
family hometown, age at onset, disease duration, age at
diagnosis, family pedigree, history of smoking or alcohol
drinking, eye movement abnormalities, nystagmus, cere-
bellar signs, fundoscopic examination, muscle tone and
power, tendon reflexes, Babinski sign, parkinsonism, dys-
tonia, chorea, dementia (screened by Mini—Mental State
Examination), fasciculation, sensory examination testing
for vibration, joint position and pinprick sensation, and
SARA score.

Laboratory study

DNA samples were extracted from peripheral blood leuko-
cytes using a phenol—chloroform method or a Qiagen DNA
purification kit. Fluorescent-labeled polymerase chain reac-
tion (PCR) amplification of the expanded repeat alleles of
6 genes, ataxin-1 (ATXNI), ataxin-2 (ATXN2), ataxin-3
(ATXN3), a-1A subunit, P/Q type voltage-dependent calcium
channel (CACNAIA: SCA6), ataxin-7, and atrophin-1
(ATNI; DRPLA), was performed using primer sets from
previously described methods [19-23]. The allele sizes were
then determined by running the PCR products on a CEQ
8800 Genetic Analysis System (Beckman Coulter). Sizes of
CAG repeats of both normal and pathological alleles of each
chromosome were calculated by comparing results with the
size of a normal control sample, of which the sizes were pre-
viously defined by direct Sanger sequencing. To avoid a false
negative result caused by a very large expanded allele failing
to be amplified by using regular PCR [24], all samples whose
results showed patterns of homozygous wild-type alleles of
ATXNI, ATXN2, and ATXN3 were subsequently reanaly-
zed by performing long-range PCR using TaKaRa LA Taq
polymerase.

Analytical study and statistical analyses

All statistical analyses were conducted using SPSS for
Windows version 11.0. The mean, proportion, and range
were determined. Chi-square and unpaired ¢ tests were used
to analyze possible associations between the type of SCA
and sex, age, family history, and clinical features. Further-
more, we analyzed associations between the type of SCA
and any underlying disease, age at onset, body weight,
smoking status, family history, alcohol consumption, sex,
head injury history, and SARA. P < 0.05 was considered
significant.
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Results
Epidemiological findings

Buriram province in northeast Thailand is divided geogra-
phically into 22 districts (amphoes). All families with SCA
living in Buriram province have either SCA1 or MJD (SCA3)
(Figure 1). In 13 autosomal dominant families with SCA, 7
(54%) tested positive for SCA1, 6 (46%) for MJD, and none
for SCA2 and SCAG6. This suggests that MJD and SCALI are
more common in the autosomal dominant families with ataxia
in Buriram. A total of 24 index patients from Table 1 (3 of 13
SCAT cases did not have a family history) were enrolled in
the study, including 11 patients with MJD (46%) and 13 with
SCA1 (54%).

The average age of the recruited patients was 43.7 years
(range 20-72 years), whereas the average age at disease onset
was 36.9 years (range 2059 years). Overall patient characte-
ristics, including sex, family history, clinical features including
slow saccade, upward gaze paresis, horizontal nystagmus, ver-
tical nystagmus, pale optic disc, hyperreflexia, Babinski sign,
areflexia, sensory impairment, and parkinsonism, are summa-
rized in Table 1.

SCA1 (1/2)
SCA3 (1/1)

SCA3 (2/7)
SCA1 (1/1)

SCA3 (1/1)
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Table 1. Characteristics of spinocerebellar ataxia types in Buriram
province, northeast Thailand

Characteristic, n (%) SCA1 MJD (SCA3) P
Cases (n) 13 11
Sex
Male 5(39) 7 (64) 0.41
Female 8(61) 4(36)
Mean age of onset, years (range)  37.0 (18-56) 38.6 (25-59) 0.28
Positive family history 10(77) 11(100) 0.22
Clinical features
Slow saccade 9(69) 9(82) 0.65
Upward gaze paresis* 3(23) 9(82) 0.012
Horizontal nystagmus* 3(23) 10 (91) 0.001
Vertical nystagmus 1(8) 3(27) 0.30
Pale optic disc 0 0
Hyperreflexia 11 (85) 8(73) 0.63
Babinski sign 1(8) 2(18) 0.58
Areflexia 1(8) 3(27) 0.30
Sensory impairment 2(15) 5(46) 0.18
Parkinsonism 2(15) 1(9) >0.99

*P < 0.05
MJD, Machado-Joseph disease; SCA, spinocerebellar ataxia; SCAI,
spinocerebellar ataxia type 1; SCA3, spinocerebellar ataxia type 3

SCA1 (1/1)

SCA1 (1/3)

SCA1 (3/4)
SCA3 (1/2)

SCA1 (1/1)

SCA3 (1/1)

Figure 1. Distribution of spinocerebellar ataxias in Buriram province, northeast Thailand (families/number of cases). MJD, Machado-Joseph
disease; SCA1, spinocerebellar ataxia type 1; SCA3, spinocerebellar ataxia type 3 (MJD)
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Clinical features in patients with SCA

All patients with SCA showed gait ataxia as a presenting
symptom of the disease; gait problems were earlier in onset
and more severely affected than speech problems. Other
cerebellar features, such as arm incoordination and cerebel-
lar dysarthria, commonly followed within a few years. Mildly
asymmetrical limb ataxia was present in most cases. In advan-
ced stages of the disease, truncal ataxia was present in all cases
leading to bed-bound disability.

In the early stages, pyramidal signs, predominantly
increased tendon reflexes and spastic tone in both legs, could
frequently be detected as hyperreflexia was evident in most
cases (79%). Areflexia was seen in 4 patients (16%). Babinski
sign was found in only 3 (13%) patients. The presence of any
pyramidal signs was not significantly different between MJD
and SCA1. Extrapyramidal features appeared to be uncom-
mon in the patients studied. Parkinsonism was observed in a
few cases, while chorea and dystonia was not detected in any
of the cases (if parkinsonism is found only at a late stage of
the disease or in patients with long disease duration, already
severely ataxic with mild parkinsonism, it may be worth to
mention, because at the later stage, more system involvement
would be observed; for clinical clues at an early stage, this
sign may not be helpful).

Ophthalmoparesis features

Gaze-evoked nystagmus was a common sign. Horizon-
tal nystagmus was more common than vertical nystagmus.
Horizontal nystagmus and upward gaze paresis were signi-
ficantly associated with MJD (Table 1). Abnormal saccadic
eye movements were demonstrated in both subtypes of SCAs.
Slow saccades were found in about 18 (75%) of the patients.
Slow saccades were not different between SCA1 and MJD
(P =0.65). Impairment of the accuracy of the saccade or dys-
metric saccade was also identified in most patients for both
SCA subtypes.

In comparing the clinical features of study participants,
15 SCA patients had SARA >15; 7 of these cases were SCA1
and 8 were MJD. Demographic data such as sex, family
history of SCA, underlying medical problems, onset age
>35 years, body weight >60 kg, smoking, and alcohol drin-
king were compared between the 2 groups based on SARA
score. There were no significant differences in demographic
data between the groups with SARA >15 and SARA <15
(Table 2).
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Table 2. Comparison of demographic data and clinical factors between
patients with SARA >15 and SARA <15

Data or factor, n (%) SARA 215 (n=15) SARA<15(n=9) P

SCA1 7 (47) 6 (67)
MJD (SCA3) 8(53) 3(33) 034
Male 7 (47) 5(56) 0.67
Female 8(53) 4(44)
Family history of SCA 14 (93) 7 (78)
No family history 1(7) 2(22) 0.27
Medical diseases’ 7 (47) 3(33)
No medical disease 8(53) 6(67) 0.52
Onset age =35 years 9 (60) 5 (56)
Onset age <35 years 6 (40) 4 (44) 0.83
Body weight =60 kg 8(53) 3(33)
Body weight <60 kg 7 (47) 6(67) 0.34
Smoking 5(33) 4 (44)
Nonsmoking 10 (67) 5(56) 0.59
Alcohol drinking 7 (47) 7 (78)
Nonalcohol drinking 8(53) 2(22) 0.14
Head injury 1(7) 1(11) 0.70
No history of head injury 14 (93) 8 (89)

*Medical diseases, diabetes mellitus and hypertension

MJD, Machado-Joseph disease; SARA, scale for the assessment and
rating of ataxia; SCA, spinocerebellar ataxia; SCA1, spinocerebellar
ataxia type 1; SCA3, spinocerebellar ataxia type 3

Discussion

MJD (SCA3) was found in 11 patients from 6 of the 13 families
with SCA, giving a frequency of 46% among SCA patients
in the present study with limited patient recruitment. The
apparent lower prevalence of MJD compared with SCA1 in
Buriram is different from that in the general Thai population,
in which MJD is the most common SCA, similar to the pre-
valence in other East Asian countries, except Korea in which
SCA2 appears to be the most common SCA [18, 25]. Moreo-
ver, no patients had SCA2 or SCAG6. Further study of individu-
als with SCA in Buriram province, northeast Thailand, might
find a different proportion of MJD and SCA1 than in other
regions of Thailand and other countries.

The clinical phenotypes of SCA1, SCA2, SCA3 (MJD),
and SCAG6 have been firmly established. Some evidence sug-
gested that the larger size of the CAG repeats is more likely
to be associated with early age at onset [26]. In all SCAs,
progressive ataxia is the predominant clinical manifestation.
However, patients with SCA1, SCA2, and MJD frequently
present with additional nonataxic symptoms [27]. Although
the associated nonataxic symptoms, such as slow saccade and
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pyramidal signs, were associated in some degree with certain
types of these SCAs, the associations often varied among dif-
ferent studies, suggesting that other genetic factors or staging
of the diseases might influence the phenotypic expression.
Pathological nystagmus is frequently oculomotor alteration of
patients with MJD in a region of Brazil [28]. In this study,
ophthalmoparesis, such as upward gaze paresis and horizon-
tal nystagmus, was significantly more common in MJD than
in other SCAs [18]. The clinical features of eye movement
abnormalities that are different between MJD and SCAIl
among studied families may be caused by factors of sharing
some common ancestor and having similar other influential
genetic background compared with those in the previous large
study in Thailand, in which only patients with index cases
from different families were recruited [18]. No significant dif-
ferences in the health determinants were found between the
groups with SARA >15 and SARA <15.

The present study has some limitations, especially for neu-
rological examinations and blood tests for all studied family
members in their communities. The sample size was relatively
small and perhaps not sufficiently large enough to explain the
differences of predisposing factors and related medical history
among patients. A large proportion of our patients were of low
socioeconomic and low education status. This might result in
inaccurate data for some important information. Family plan-
ning and routine medical checks are recommended for these
patients and their families.

Conclusion

MID (SCA3) and SCA1 were the 2 adult-onset cerebellar
degenerative diseases found in Buriram province with iden-
tified geographical distribution. The patients with MJD or
SCA1 often exhibited a similar nonataxic phenotype, inclu-
ding pyramidal features (hyperreflexia), predominantly in
the lower limbs; slow saccadic abnormalities; and, less often,
peripheral neuropathy. Ophthalmoparesis, including upward
gaze paresis and horizontal nystagmus, was significantly
more common in MJD than it was in SCA1. These 2 clinical
signs should be considered as a helpful clue for differential
diagnosis of SCA subtypes, at least in the Buriram province
in Thailand.
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