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ABSTRACT
ObjectiveaaThe survival of Huntington’s disease (HD) patients is reported to be 15–20 years. However, most studies on the sur-
vival of HD have been conducted in patients without genetic confirmation with the possible inclusion of non-HD patients, and 
all studies have been conducted in Western countries. The survival of patients with HD in East Asia, where its prevalence is 10–
50-fold lower compared with Western populations, has not yet been reported.
MethodsaaForty-seven genetically confirmed Korean HD patients from independent families were included in this retrospec-
tive medical record review study.
ResultsaaThe mean age at onset among the 47 patients was 46.1 ± 14.0 years. At the time of data collection, 25 patients had 
died, and these patients had a mean age at death of 57.8 ± 13.7 years. The Kaplan-Meier estimate of the median survival from on-
set in the 47 patients was 14.5 years (95% confidence interval: 12.3–16.6). None of the following factors were associated with the 
survival time in the univariate Cox regression analysis: gender, age at onset, normal CAG repeat size, mutant CAG repeat size, 
and the absence or presence of non-motor symptoms at onset.
ConclusionaaThis is the first Asian study on survival in HD patients. Survival in Korean HD patients may be shorter than that 
reported for Western populations, or at least is in the lower range of expected survival. A larger longitudinal observation study is 
needed to confirm the results found in this study.

Key WordsaaHuntington’s disease; survival; CAG; Korea; Asia.

ORIGINAL ARTICLE

http://dx.doi.org/10.14802/jmd.16022  /  J Mov Disord  2016;9(3):166-170
pISSN 2005-940X / eISSN 2093-4939

Received: May 15, 2016    Revised: June 13, 2016    Accepted: August 3, 2016
Corresponding author: Beomseok Jeon, MD, PhD, Department of Neurology, College of Medicine, Seoul National University, 101 Daehak-ro, Jong-
no-gu, Seoul 03080, Korea / Tel: +82-2-2072-2876 / Fax: +82-2-3672-7553 / E-mail: brain@snu.ac.kr

cc  This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/
licenses/by-nc/3.0) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

JMD

Huntington’s disease (HD) is an autosomal-dominant pro-
gressive neurodegenerative disorder caused by CAG repeat ex-
pansions in the huntingtin gene. HD is characterized by pro-
gressive cognitive decline, psychiatric dysfunction, and move-
ment disorder with a mean age of onset of 40 years.1 There are 
great ethnic and geographic differences in the prevalence of 
HD. The prevalence of HD in Asian populations is 0.2–0.6 per 
100,000,2,3 whereas the prevalence among Western populations 
was determined to be 5.7 per 100,000 in a recent meta-analy-
sis,3 and a prevalence greater than 10 per 100,000 has been re-
ported in Canada and the UK.4,5 The reason for the lower prev-
alence in Asian populations can be, at least partly, explained by 
the differences in the CAG repeat size, HTT haplotypes, and the 
CCG polymorphism in a region adjacent to the CAG repeat of 

the huntingtin gene,6-9 although underreporting cannot be 
completely excluded as another contributing factor.

The survival of HD patients is reported to be 15–20 years.1,10 
However, most studies on the survival of HD patients have 
been conducted in patients without genetic confirmation and 
with the possible inclusion of non-HD patients, and the results 
of those studies are inconsistent regarding factors influencing 
survival. Furthermore, all studies have been conducted in West-
ern countries.11-15 To our knowledge, survival in HD patients in 
Asia, where its prevalence is 10–50-fold lower compared with 
Western populations, has not been reported yet. 

The aim of this study was to estimate the survival of HD pa-
tients in Korea and to examine the factors influencing survival.

http://crossmark.crossref.org/dialog/?doi=10.14802/jmd.16022&domain=pdf&date_stamp=2016-09-23
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MATERIALS & METHODS

Forty-seven genetically confirmed HD patients 
from independent families who visited the neurol-
ogy department of Seoul National University Hos-
pital (SNUH) from 1994 to 2015 were included in 
this study. Thirty-six of the 47 (76.6%) patients were 
included in our previous report.16 Demographic and 
clinical information was obtained by retrospective 
medical record review. Age at onset was defined as 
the age at which the patient developed motor symp-
toms or non-motor symptoms attributable to HD. 
Non-motor symptoms at onset were considered pres-
ent if unequivocal cognitive decline or psychiatric 
symptoms developed before the onset of motor symp-
toms or simultaneously with motor symptoms. The 
vital status of all patients as of December 2015, as well 
as the date of death if deceased, was ascertained us-
ing data from the Korean National Statistics Office.

Data were expressed as the mean ± SD. Correla-
tions of the age at onset with the CAG repeat size 
were analyzed with Pearson’s correlation coeffi-
cients. Survival was analyzed by the Kaplan-Meier 
method, and the differences between genders were 
examined with the log-rank test. The effect of vari-
ables on survival was evaluated by Cox proportion-
al hazards modelling. The following variables were 
evaluated in the Cox proportional hazards model: 
gender, age at onset, normal CAG repeat size, mu-
tant CAG repeat size, and the absence or presence 
of non-motor symptoms at onset. All analyses were 
performed with SPSS 21.0 (SPSS Inc., Chicago, IL, 
USA). The level of statistical significance was set at 
p < 0.05. The study protocol was approved by the 

Seoul National University Hospital Institutional Re-
view Board and conformed to the principles of the 
Declaration of Helsinki.

RESULTS

The demographic, clinical, and genetic data are 
presented in Table 1. The year of symptom onset 
ranged from 1989 to 2011. Motor symptoms includ-
ing chorea, ataxia, parkinsonism, and dystonia were 
the initial symptoms of 43 patients as a sole symp-
tom (n = 20) or in combination with other non-mo-
tor symptoms including cognitive decline and psy-
chiatric disturbances (n = 23), while four patients 
only developed non-motor symptoms as an initial 
symptom. There was no gender difference in the age 
at onset, symptoms at onset, and CAG repeat size in 
normal and mutant alleles. The CAG repeat size in 
the mutant allele showed an inverse correlation with 
the age at onset (r = -0.674, p < 0.001). 

At the time of data collection, 25 patients had died 
with a mean age at death of 57.8 ± 13.7 (range, 36–
80) years (Table 1). The Kaplan-Meier estimate of 
median survival from onset in the 47 patients was 
14.5 years [95% confidence interval (CI): 12.3–16.6] 
(Figure 1A). No difference in survival was observed 
between genders in the log-rank test (Figure 1B). In 
the univariate Cox regression analysis, none of the 
tested variables were associated with the survival 
time (Table 2).

DISCUSSION 

In this first Asian study on survival in HD patients, 

Table 1. Demographic, clinical, and genetic characteristics 

Characteristics Total (n = 47) Deceased (n = 25) Non-deceased (n = 22)
Age at onset 46.1 ± 14.0 (range, 18–71) 44.8 ± 14.0 (range, 22–70) 47.8 ± 14.3 (range, 18–70)
Age at death 57.8 ± 13.7 (range, 36–80)
Duration at death (yr) 13.0 ± 4.0
Male:female 18:29 9:16 9:13
Family history

Present 33 17 16
Absent 8 5 3
Unknown 6 3 3

Symptom at onset
Involuntary movement 43 24 19
Cognitive decline 20 12 8
Psychiatric disturbance 11 4 7

Mutant CAG repeat length 44.9 ± 4.5 (range, 39–58) 46.1 ± 4.4 (range, 40–56) 43.6 ± 4.4 (range, 39–58)
Wild type CAG repeat length 18.5 ± 2.1 (range, 15–24) 19.1 ± 2.4 (range, 15–24) 17.7 ± 1.5 (range, 15–20)
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the median survival from onset was 14.5 years. Al-
though a direct comparison is not possible, it ap-
pears that the mean survival in our study is shorter 
that that reported by Rinaldi et al.14 (20 years, 95% 
CI: 18.3–21.7). In a study by Pekmezovic et al.,13 the 
cumulative probabilities of survival in 5, 10, 15, and 
20-year periods calculated by the life table method 
were 91, 63, 10, and 5%, respectively, compared to 
88, 49, 26, and 5% in our patients, respectively. Taking 
into account the studies without a genetic diagnosis 
which report a survival of 15–20 years as well,11,12,15 
the survival in our patients appears to be shorter 
than that reported for Western populations, or at 
least is in the lower range of the estimated survival. 
A couple of reasons may explain the shorter surviv-
al observed in our patients. First, the mean age at 
onset in our patients was higher by approximately 5 
years compared with studies conducted in Western 
populations, despite a similar mutant CAG repeat 
size. Specifically, when compared with the results of 
Rinaldi et al.,14 the mean age at onset was higher by 
6 years, despite the fact that the mean age at death 
was similar. This later onset with a similar age at 
death may explain the shorter survival in our pa-
tients. However, it is not clear whether HD patients 

in Korea really have a later age of onset or whether 
this finding is due to a delay in diagnosis. Of note, a 
recent study from Korea showed an onset age of 
44.16 ± 14.08 years,2 which is similar to our result. 
Intriguingly, the age at onset of HD patients in Chi-
nese populations was reported to be in the mid-
30s.17,18 It will be interesting to evaluate survival of 
HD patients in these populations. Second, differ-
ences in the HTT haplotypes and CCG polymor-
phisms, which are related to the differences in the 
HD prevalence between populations,6-9 might have 
a role in the difference in survival, although there is 
no evidence yet that these genetic factors have any 
effect on the progression or survival of HD patients. 
It cannot be excluded that yet unknown genetic 
factors may have an effect on the survival of HD pa-
tients. Third, survival among patients with progres-
sive neurodegenerative disorders like HD is influ-
enced not only by the disease itself but also by other 
sociocultural factors and the prevalence of other 
disorders affecting the elderly in that population.

In our study, none of the tested variables were as-
sociated with the survival time. The lack of an asso-
ciation between the mutant CAG repeat size with 
survival time is in contrast with recent studies on 
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Figure 1. A: Kaplan-Meier survival curve for the 47 patients. The dotted line indicates median survival. B: Kaplan-
Meier survival curves for men (solid line) and women (dotted line).

Table 2. Results of univariate Cox proportional hazards analysis

Baseline variable Unadjusted hazard ratio (95% CI) p-value
Gender 0.957 (0.408–2.248) 0.920
Age at onset 1.027 (0.994–1.061) 0.112
Normal CAG repeat size 1.077 (0.882–1.317) 0.466
Mutant CAG repeat size 1.044 (0.961–1.134) 0.304
Non-motor symptom at onset 0.917 (0.400–2.103) 0.839
CI: confidence interval.
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genetically confirmed HD patients.13,14 No correla-
tion of age at onset with the survival time is also in 
contrast with the findings of previous studies. Old-
er age at onset has repeatedly been associated with 
shorter survival.11,12,14,15 However, in a recent study 
by Pekmezovic et al.13 on 112 Serbian patients with 
genetically confirmed HD, older age at onset was 
associated with longer survival. The reason for 
these discrepancies might be due to the differences 
in the distribution of age at onset, especially the 
proportion of juvenile-onset HD and late-onset 
HD. Juvenile onset HD has been associated with a 
shorter survival in some studies,11,13 and Pekmezovic 
et al.13 reported a 10-year survival rate of 0% in 
three juvenile-onset cases. In our study, one patient 
had juvenile-onset HD (18 years old). This male 
patient was still alive at the time of data analysis, 
with a disease duration of 15 years. In contrast to 
many studies showing longer survival in female pa-
tients,11-13,15 our study showed no gender difference. 
A recent study by Rinaldi et al.14 on 135 Italian pa-
tients with genetically confirmed HD also reported 
no gender difference in survival when controlling 
for age at onset and the mutant CAG repeat size. 

This study has several limitations. First, the num-
ber of patients is small, which was due to the low 
prevalence of HD in Korea. Second, our use of a ret-
rospective design with medical records limited the 
accuracy of the clinical history data. Third, selec-
tion bias cannot be excluded because SNUH is a ter-
tiary referral hospital. Forth, the age at onset in this 
study was defined as the age at which the patient 
developed motor symptoms, cognitive decline, or 
psychiatric symptoms, rather than the age at motor 
onset, which is more conventionally used. Interpre-
tation of survival in this study requires caution in 
this regard. However, recent studies on the survival 
of HD patients have used the same definition of age 
at onset as that used in our study. If we had defined 
the age at onset as the age at motor onset, the mean 
age at onset would have been higher, and survival 
would have been shorter.

A clear understanding of survival in HD patients 
and the factors influencing survival is important 
for patient care and may help to identify factors re-
lated to disease progression in HD patients. Current, 
ongoing, large longitudinal observational studies 
will provide a better understanding in this regard. 
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