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Letters

Clinical and Familial Characteristics of Ten Chinese Patients with
Fatal Family Insomnia’
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Abstract

Objective Fatal familial insomnia (FFI) is an autosomal dominant prion disease characterized clinically
by inattention, sleep loss, dysautonomia, and motor signs. This study is aimed to investigate clinical and
familial characteristics of ten Chinese Patients with FFI.

Methods We identified ten FFl cases from the surveillance network for Creutafeldt- Jakob disease
(CJD) in China.Final diagnosis of FFI cases was made in accordance with the WHO criteria for CID.The
main clinical features and family histories of these ten FFl cases were analyzed.

Results The median age of ten cases at onset was 38 years (from 19 to 55). The foremost symptoms
seemed to be various, including sleep disturbances, vision disorder, dizziness and anorexia. Sleep
disturbances appeared in all cases and lasted in the whole clinical courses. Progressive sympathetic
symptoms, memory loss, movement disturbances, myoclonus and hypertension were also frequently
observed. The median duration of the disease was 9.5 months. EEG and MRI did not figure out special
abnormality. 14-3-3 protein in CSF was positive in five out of eight tested patients. Clear family histories
were identified in 8 patients.

Conclusion The data from our study confirm that the Chinese FFI cases have similar clinical
characteristics as that of the Caucasian cases. Compared with other genetic CID associated mutations,
the genetic frequencies of D178N in PRNP are apparently high among the Chinese cases.
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INTRODUCTION (GSS) are subtypes of human genetic spongiform
encephalopathiesm. FFI is an autosomal dominant

atal familial insomnia (FFI) as well as familial heredopathy, characterized clinically by a disordered
FCreutzfeIdt-Jakob disease  (fCJD) and sleep-wake cycle, dysautonomia and motor signs.
Gerstmann-Strdussler-Scheinker  diseases Pathologically, the hallmark is characterized by
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predominance of lesions in the thalamus'?.

Genetically, FFl is linked to a GAC to AAC point
mutation (aspartic acid to asparagines substitution)
at codon 178 of the prion protein gene (PRNP) on
chromosome 20 in conjunction with methionine at
the polymorphic position 129 of the mutant allele®.
In 2006, a surveillance network for CID based in
China CDC was established. More than twenty
genetic CJD (gCID) cases were reported and
diagnosed genetically since then. Among them, 10
FFI cases were identified. In this study, the detailed
clinical features, family history data and genetic
evidences of these ten FFl cases from different
provinces in China were comparably analyzed.

METHODS

Ten FFI cases were identified and enrolled from
the surveillance network for CJD (CNSNC) from 2006
to 2010.in China. Final diagnosis of FFl cases was
made in accordance with the WHO criteria for CJD™.
The specimens from ten cases, including blood and

cerebrospinal fluid (CSF), were collected and postm
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ortem brains were dissected. 14-3-3 protein in CSF,
neuropathological changes and PrP* in brains and
PRNP sequencing in blood cells were detected as

described previously[sl.

RESULTS

Since 2006, ten FFl cases have been identified
one after another in CNSNC, with definitely genetic
confirmation of D178N mutation and M129M in
PRNP. Except that the first two reported cases are an
uncle and his niece from Henan Province, the rest
eight cases were sporadically identified in different
cities without kinship. Five patients were males and
the other five were females. The median age of ten
cases at onset was 38 years old (19 years old to 55
years old), one younger than 20 years old, three
between 20 and 29 years old, one between 30 and
39 years old, two between 40 and 49 years old and
three between 50 and 59 years old. The age
distribution of the ten FFI cases is summarized in
Table 1. As to the professions they were farmers,
teachers, workers or office clerks.

Table 1. Age Distribution of the Ten FFI Cases

Age Distribution

<20 20-29 30-39 40-49

Range Mean Median

50-59

Number 1 3 1

3 19-55 37.5+13.76 38

A summary of the main clinical features is
showed in Table 2. Among the foremost symptoms,
sleep disturbances, including insomnia and
hypersomnia, appeared in five of the cases (5/10).
Vision disorders, e.g. diplopia, were observed in
three cases. In addition, two cases complained of
dizziness and anorexia was also present in one case.
Some of the patients (3/10) were accompanied with
psychologicalmanifestations, e.g. anxiety and
emotional lability and others. Along with the
progression of the disease, other symptoms and
signs gradually appeared, and among them, sleep
disturbances appeared in all the ten cases and lasted
in the whole clinical courses. Progressive
sympathetic symptoms, including excessive sweating,
salivation and minor evening pyrexia, were noticed
in almost all of the cases from early to the late of
clinical course . Memory loss (8/10) and movement
disturbances  (9/10) were also  observed.
Neurological examinations revealed myoclonus in
eight patients (8/10) and pathologic reflexes in five

patients, including Babinski sign and Chaddock sign
were also revealed. Six patients showed
hypertension and two had borderline hypertension
(diastolic  pressure above 90 mmHg). EEG
examinations recorded different abnormalities, but
none of the patients showed periodic sharp-waves
(PSW). MRI did not figure out special abnormality,
showing only mild brain atrophy in three cases and
broadening ventricle in one case. CSF biochemical
tests of all cases were normal. 14-3-3 protein in CSF
was positive in five out of eight tested patients. All
patients showed asarcia and significant weight loss
at their terminus. The durations of iliness after onset
varied from 7 to 30 months, mostly (8 cases) being 7
to 10 months, with median duration of 9.5 months.
Three autopsies were performed, two of them
(Case 1 and 2) had been described previously.
Generally, severe gliosis was seen in the thalamus and
cortex regions, while no spongiform degeneration
was observed. Positive, but wealk, Prp** signals
were detected in the brains, which were remarkably
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enhanced by the protocols of precipitation of
sodium phosphotungstic acid®. The Prp*™ profile in
the brains showed a predominant diglycosylated
PrP* pattern, which was more like that of typical
sporadic CJD type 2B with M129M homozygote.
Clinical investigations by interviewing the family
members during hospitalization and during sampling
on-field revealed clear family disease-associated
histories in 8 patients, including the first two cases
from one family that was described aIready[S]. Case 3
was a 53 year-old farmer. His father died at the age
of 80 with cardiovascular disease and his mother
was 86 years old at the time and is still in good
health conditions. His elder sister died with
hepatocirrhosis at 50 years old. The son of this case’s
uncle was described to be dementia at about 30
years old without definite diagnosis and is still alive
now. Case 7’s elder brother died with similar
symptoms in 2009 with about 1 year duration. Case
7’s father died at 73 with lung cancer and his mother
is 83 years old and is still in good health conditions.
The son of the case 7 is 31 years old and is still in
health conditions. Case 9’s father died at the age of
70 with stoke and his mother is still alive. His elder
sister developed the similar symptoms at the age of
47, including sleeping disturbances, dementia and
spasm, and died half year later. Case 10’s father had
similar clinical manifestations since the onset and
died 9 months later without definite diagnosis. The
family members of Case 4 and Case 8 denied or did
not remember whether having similar neurological
disease in their three- generation relatives or not.
Blood samples from the family members of
some patients were collected with informed
consents. In spite of PRNP data of the first two cases
described elsewhere, several cases with FFl-related
mutations were also identified. PRNP tests of
fourteen family members of Case 3 including his
brothers and their off-springs did not identify any
mutation, though his cousin died of unknown
neurological disorder. Five family members of Case 5
were tested, including the patient’s parents and her
maternal uncle and aunties. Her mother contained

D178N mutation with M129M, but remained healthy.

Thirteen blood samples were taken from the family
members and relatives of Case 6. His mother
contained D178N mutation but is still alive, and his
father and brothers were normal. No such mutation
was detected in the rest relatives, including his
maternal grand-mother and uncles. Eleven family
members of Case 7 were screened for PRNP. D178N
mutations were observed in his second elder brother
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and the son of this brother who was still healthy. The
rest families of the patients refused to the genetic
analysis.

DISCUSSION

Three main clinical and pathological phenotypes
have been differentiated in human familial prion
diseases: familial CJD, Gertsmann-Straussler-
Sheinker disease (GSS) and FFI. FFl is described as
being associated with the D178N mutation when the
allele encodes methionine in the polymorphism of
codon 129, whereas the encoding of valine by the
mutant allele would produce the CJD phenotype.

The importance of the thalamus in sleep
physiology is first reported by Hess!”. Being similar
as the clinical characteristics of inattention, sleep
loss, dysautonomia, and motor signs and
pathologically characterized by a preferential
thalamic degeneration in Caucasian FFI cases[sl, sleep
disturbances are the most common early symptom
of the Chinese FFI cases, including the change of
sleep rhythm and course, the behavior modification
when falling asleep, insomnia and hypersomnia.
Diplopia and dizziness also appear as foremost
symptoms. Furthermore, sleep disturbances appear
sooner or later in all ten patients and persist in the
whole clinical course of disease. Coincidently,
sympathetic hyperactivities, e.g. excessive sweating,
salivation, minor evening pyrexia and weight loss are
present in nearly all of the cases. Hypertension has
been frequently detected. These special clinical
manifestations may be related to the selective
involvement of the AV and MD thalamic nuclei ©.
Severe and consistent atrophy of these nuclei is the
common pathological abnormality among FFI cases,
which distinguishes from other prion diseases and
results in a unique clinical phenotype.

Likewise, clinical examinations and routine MRI
failed to identify valuable abnormality in all Chinese
FFI patients, except for slight brain atrophy in some
cases. Although DWI sequence that is believed to be
more sensitive in detecting cortical and basal ganglia
hypersignals, none of the ten patients have
undertaken that examination. No CJD typical pattern
in EEG has been recorded in all FFl, which may
indicate a FFl associated phenomenon. Relatively
higher positive rate of CSF 14-3-3 protein has been
observed in these Chinese FFl cases, but the
diagnostic meaning remains to be further evaluated.

The Chinese FFl cases in this study reveal
obvious dominate genetic phenomenon, of whom
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eight patients have family histories and some of
them have genetic evidence among their family
members or relatives. In line with the previous
observation[sl, two FFl cases are confirmed
genetically to have D178N mutation, but remain
alive without any detectable related disorder. It
suggests again that in addition to the specific
mutation within PRNP, other unknown factors may
be involved in clinical appearance of FFI. However, it
was noticed that when the clinical symptoms appear,
the progression of disease seems to be fairly quick.
The average illness duration of the FFl patients in
this study is even shorter than that of the sCJD cases
notified in the past five years in China, but is similar
with the FFI cases reported in other countries which
are between 8 and 20 months™.

Since the first case was identified in 1986, FFI
have been reported worldwide that become one of
the common human genetic prion diseases in
different ethic groups. Compared with other types of
gCID, FFI seems to be more frequent in the Chinese
population, especially in the Han Chinese. Of the 20
various gCJD cases that have been diagnosed by
CNSNC since 2006, 10 are FFI cases. This
phenomenon highlights a relatively high genetic
frequency of D178N in PRNP among the Chinese.
Meanwhile, M129M homozygote is highly
predominant in the Han Chinese, and more than 93%
of the Han Chinese have such polymorphism””. This
genetic distribution may also most likely contribute
to higher incidence of FFl in China.
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