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 Huntington disease (HD) was described in 1872 by 
George Huntington [Huntington, 1872]. It is inherited in 
an autosomal dominant pattern. The worldwide preva-
lence is 2.7/100,000 [Pringsheim et al., 2012]. Three char-
acteristic features are motor dysfunction, cognitive im-
pairment, and neuropsychiatric features. The symptoms 
of HD typically start in adulthood. Putamen and striatum 
atrophy are the neuropathological signs of the disease 
[Bates et al., 2015].

  The genetic basis of HD is the expanded CAG repeat 
size in exon 1 of the huntingtin ( HTT ) gene, which is lo-
cated in chromosome 4p16 [MacDonald et al., 1993]. In 
normal population, CAG repeat size ranges from 6 to 35. 
The 36–39 CAG repeats might result in a milder pheno-
type with incomplete penetrance. When CAG repeat 
length reaches 40, the mutation is highly penetrant, and 
the symptoms of disease manifest in the patients [Bates et 
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 Abstract 

 Huntington disease (HD) is an autosomal dominant   pro-
gressive neurodegenerative disorder associated with ex-
panded CAG repeat size in the huntingtin gene and usually 
presenting with movement disorder, psychiatric symptoms, 
and cognitive decline. Sleep problems, weight loss, and ca-
chexia are also common. Here, we report a patient present-
ing with hypothermia in late-stage HD. Although thermo-
regulatory defects were documented in animal models, this 
is the first report describing HD with hypothermia in hu-
mans.  © 2020 S. Karger AG, Basel 
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   Established Facts 

 • Huntington disease (HD) is typically characterized by movement disorder, psychiatric symptoms, and 
cognitive decline. Sleep problems, weight loss, and cachexia are also common findings. Glucose intol-
erance, osteoporosis, cardiac failure, gastrointestinal abnormalities, and testicular atrophy are other 
non-neuronal manifestations of HD. 

 • Association of hypothermia with HD is only reported in animal models. 

   Novel Insights 

 • This is the first report describing hypothermia in humans with HD. 
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al., 2015]. CAG repeat code for polyglutamine (polyQ) 
and mutant huntingtin contains longer polyQ. Abnormal 
aggregate caused by mutant huntingtin protein is consid-
ered to be the result of toxic gain of function of  HTT . On 
the other hand, mutant protein affects several proteins 
and a dominant negative effect of mutant protein could 
also contribute to disease pathogenesis [Walker, 2007].

  Diagnosis of HD is based on clinical evaluation, family 
history, and genetic testing. Neuroimaging can also support 
the diagnosis [Bates et al., 2015]. Here, we present a patient 
with hypothermia as an uncommon finding, accompany-
ing late-stage HD. Hypothermia has been reported only in 
animal models. To our knowledge, this is the first report 
describing HD with hypothermia in humans.

  Case Report 

 The patient was a 29-year-old male admitted to the emergency 
department by his caregiver due to deterioration of health condi-
tions. He was bedridden, in a nursing home, and needed assistance 
for all activities of daily living. According to first evaluation, the pa-
tient was cachectic, had both spasticity and rigidity. Glasgow scale 
was 12. He had deterioration in vital signs. His temperature was 34   °   C 
(axillary), blood pressure 70/50 mmHg, pulse 45/min, respiratory 
rate 18/min, and oxygen saturation 94%. Infrared heater and heater 
blankets were used to adjust the body temperature. After initial treat-
ment, he was admitted to the intensive care unit. Hypoglycemia was 
detected (50 mg/dL). Enteral nutrition was delivered by a nasogastric 
tube, and vital signs were improved by atropine and dopamine.

  At the time of admission, he could not talk and not give any 
medical history. According to anamnesis (caregiver), the patient 
had a family history of a similar disorder. The patient was lonely, 
had no known living relatives. A medical geneticist at the intensive 
care unit was contacted, and molecular genetic testing for prediag-
nosis of HD was planned. Despite all the efforts, the patient died 
on the 8th day of hospitalization.

  Methods and Results 

 DNA isolated from the patient’s peripheral blood sample was 
used for the analysis of CAG repeat size in the  HTT  gene. Hunting-
ton’s Disease GScan TM  Ver2 Kits (Gene Link) was used according 
to the manufacturer’s instructions. Applied Biosystem 3130XL Ge-
netic Analyzer was used. The formula for determining PCR frag-
ment size is 186 + 3 n  ( n  indicating the number of CAG repeats. 
Genetic testing for HD confirmed the diagnosis, which revealed 22 
CAG repeats in one allele and 52 repeats in the other allele.

  Discussion 

 HD is typically characterized by movement disorder, 
psychiatric symptoms, and cognitive decline. Movement 
disorder can be divided into 2 groups: involuntary move-

ment disorder as chorea and impairment of voluntary 
movements such as dystonia, together with an unsteady 
gait, dysarthria, dysphagia, and oculomotor disorders. Cog-
nitive functions prominently affect attention, memory, and 
planning. Psychiatric symptoms include depression, apa-
thy, irritability, and schizophrenia-like depression [Bates et 
al., 2015]. All these symptoms are relevant with neurode-
generation of basal ganglia and cerebral cortex; typical 
symptoms such as sleep problems, weight loss, and cachex-
ia are also common. Glucose intolerance, osteoporosis, car-
diac failure, gastrointestinal abnormalities, and testicular 
atrophy are other non-neuronal manifestations of HD. 
These symptoms are not straightly associated with neuro-
degeneration, but are considered to be secondary to gen-
eral sickness or a result of neurological dysfunction. More-
over, mutant huntingtin is expressed in peripheral tissues, 
and peripheral abnormalities in HD could be due to a local 
effect of mutant huntingtin [van der Burg et al., 2009].

  The patient had hypoglycemia in addition to other 
findings. Although glucose metabolism alterations are 
shown in HD mice models, it is still controversial in hu-
man HD. Larger studies are needed in human HD with 
comprehensive follow-up data [Montojo et al., 2017]. Hy-
poglycemia in our patient probably is a component or a 
result of deterioration of general conditions.

  Hypothermia is an uncommon finding in HD. Asso-
ciation of hypothermia with HD is only reported in ani-
mal models, and it was first recognized in 2006 while 
screening metabolic parameters of HD mice models 
[Weydt et al., 2018]. All HD mice were shown to develop 
hypothermia, and the body temperature of some of them 
dropped to below 27   °   C with progression of motor symp-
toms and weight loss. Cold challenge was also tested at 
4   °   C, and HD transgenic mice were not able to maintain 
normal thermoregulation [Weydt et al., 2006]. Besides, a 
disruption of diurnal temperature cycles in HD mice 
models was reported by Fisher et al. [2013].

  Brown adipose tissue (BAT), skeletal muscle, and hy-
pothalamus are components involved in thermoregula-
tion [Tansey and Johnson, 2015], and disorders in the 
abovementioned contribute to hypothermia. Mitochon-
drial uncoupling protein 1 ( UCPI ) mediates heat produc-
tion in BAT by uncoupling the electron transport chain 
from ATP synthesis [Fedorenko et al., 2012]. It was shown 
in HD mice models that BAT was remarkably vacuo-
loized, and UCP1 response to cold stimuli was blunted 
[Weydt et al., 2006]. An in vivo muscle study showed an 
impaired energy metabolism by comparing the adenosine 
triphosphate content with controls, which was lower in 
HD patients [Lodi et al., 2000].
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  Besides, PGC-1α, belonging to the PGC-1 related coact-
ivator family, regulates metabolic processes such as mito-
chondrial biogenesis and muscle fiber type switching [Lin 
et al., 2004]. PGC-1α is highly expressed in BAT, and its 
expression is elevated in mice BAT and skeletal muscle after 
exposure to cold. It mediates expression of  UCP1  and plays 
a role in adaptive thermogenesis [Puigserver et al., 1998]. 
The role of PGC-1α in HD in mouse models was investi-
gated. Weydt et al. [2006] showed that PGC-1α-dependent 
genes along with  UCPI  were diminished. Chaturvedi et al. 
[2009] showed an impaired function of PGC-1α in muscle 
biopsies from human HD and muscle of mouse models 
with HD. These suggested that impaired PGC-1α function 
may contribute to thermoregulation in HD.

  Hypothalamus, known to regulate thermogenesis 
[Nagashima et al., 2000], is also affected by HD [Politis et 
al., 2008]. Soylu-Kucharz et al. [2015] showed downregu-
lation of  UCP1  and PGC-1α in BAT in mice models with 
targeted expression of mutant huntingtin only in the hy-
pothalamus. Therefore, hypothalamic dysfunction may 
contribute to hypothermia in HD.

  Hypothermia is probably a sign of very advanced stag-
es of the disease when usually the diagnosis already has 
been established. Furthermore, patients with very ad-
vanced stages of other diseases may also have hypother-
mia in the terminal phase, but this is usually neither re-
corded nor reported. Little is found in the literature. But 

recently, Nakayama et al. [2018] showed that hypother-
mia was significantly associated with progressive amyo-
trophic lateral sclerosis.

  In this study, we present a case with hypothermia in 
late-stage HD. Disorders of the hypothalamus, BAT, and 
skeletal muscle may contribute to the phenotype. Regard-
ing that these systems are also affected in human HD, 
hypothermia may be underestimated. This case also is a 
good example of showing a multidisciplinary approach in 
the era of personalized medicine.
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