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In 1993, the Istituto Superiore di Sanità (Rome,
Italy), within an EU project, instituted the Italian
National Registry of Creutzfeldt-Jakob disease (CJD)
and related disorders: Gerstmann-Sträussler-Scheinker
syndrome (GSS) and Fatal Familial Insomnia (FFI). The
method of case ascertainment was through direct notifi-
cation mainly from neurologists and neuropathologists.
Cases were classified according to European diagnostic
criteria (9). Genetic analysis for the screening of muta-
tions and polymorphism at codon 129 of PRNP were
always performed when the blood of patients was avail-
able and their relatives gave informed consent. In autop-
sied cases, the clinical diagnosis was confirmed by neu-
ropathology, or Western blot identification of the pro-
teinase resistant disease-specific amyloid PrP, or both.
The genetic test was done even in patients whose famil-
ial history did not reveal the presence of CJD or other
dementing illnesses. 

In this 5 year-period we screened 229 cases which
were referred to the Registry as suspected CJD. One-
hundred-fifty-one patients fulfilled the criteria for CJD,
GSS, or FFI, and 38 of them carried a point mutation of
the PRNP gene; the estimate incidence of the genetic
form over the sporadic form (about 25%) was therefore
higher than previously reported (10). Among them we
identified 2 cases of GSS (carrying the P102L muta-
tion), 6 cases of FFI (D178N coupled with methionine
at codon 129 of the mutated allele), and 30 cases of
familial CJD (carrying either the E200K or the V210I
mutations). Interestingly, we found no cases of familial
CJD linked to the D178N mutation coupled with valine
at codon 129. Four of the 6 FFI cases belonged to known
kindreds (cases 3 and 4, family FFI-1 (7); cases 5 and 6,
family FFI-2 (6)), one belonged to a new Italian kindred
(unpublished data), and the other one had an apparently
negative family history (Table 1). 

The mean age at onset was 51.7 ± 4.2 years (mean ±
SD) and it was not influenced by the polymorphism at

codon 129 of the non-mutated allele. On the contrary,
the duration of the disease was shorter in methionine
homozygous patients (10, 11 and 8 months, respective-
ly) compared with heterozygous ones (23, 17 and 20
months, respectively), confirming previous observation
that the presence of methionine at position 129 of the
non-mutated allele modifies the severity of FFI (2, 3).

Clinical characteristics of these patients (Table 1) do
not substantially differ from those previously described.
The disease presented with early sleep disturbances in 4
patients (3 cases were methionine homozygous at codon
129), but all patients showed a severe insomnia during
the disease. Vegetative signs were only reported in 3
patients, but we cannot rule out the possibility that refer-
ring physicians did not report us these clinical manifes-
tations. None of the patients presented with early men-
tal deterioration and only 3 of them developed a clear
dementia during the course of illness; another patient
showed only minimal cognitive impairment. All patients
developed at least two of the following clinical signs
during the clinical course: myoclonus, pyramidal , or
cerebellar signs. Visual disturbances were recorded in
half of the patients and in two of them they were early
clinical features.

As previously reported, EEG activity was always
abnormally slow, but it never presented the typical peri-
odic pattern observed in classical CJD (5). Protein 14-3-
3 was not present in the 3 available CSF samples, con-
firming our previously unpublished data (in 3 further
FFI samples kindly provided by Dr. Cortelli) that CSF
analysis is of no help in the diagnosis of FFI, while it is
generally positive in other familial forms of CJD or GSS
and in sporadic CJD (4, 11, and personal data).

Clinical diagnosis of FFI is relatively simple when
the patient has a family history of neurological disorders
and presents with sleep disturbances, vegetative signs
and a combination of focal neurological signs. However,
the early appearance of sleep disturbances, often
referred as severe insomnia, are also present in sporadic
or familial CJD (1, 8). In these years of surveillance,
neurologists have referred to the National Registry of
CJD 9 cases whose the presenting symptom was sleep
disturbance. Five of them did not present any known
point or insert mutation of PRNP; four of them were
sporadic CJD while in the fifth one neuropathological
examination revealed cerebral metastasis without any
spongiform changes. A sixth patient carried the V210I
mutation of PrP. For the 3 remaining patients, blood
samples were not available for genetic analysis; howev-
er, all of them had a negative family history for neuro-
logical disorders and were older than 70 years at onset
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of disease, an age relatively uncommon for FFI (2). One
of them had also a typical periodic EEG and histologi-
cal examination of the brain showed diffuse spongiosis
in the cortical and subcortical areas without any partic-
ular involvement of the thalamic nuclei. Thus, a correct
diagnosis may be sometime difficult especially when the
family history is not initially correctly investigated (case
2 was referred with a negative family history for neuro-
logical disease) or is absent (as in case 1). Genetic
analysis for the screening of D178N mutation and the
polymorphism at codon 129 of the PRNP gene should
therefore routinely be done in all patients where there is
a clinical suspicion of FFI.
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Patients 1 2 3 4 5 6
Year of referral 1994 1995 1996 1996 1997 1997
Family history -             +           +          +            +       +
Sex     M            F            F            M           M            M
Age at onset (years)    53           54           49          45          52      57
Duration (months)       10           11           21          17          8       20

Clinical features at onset 
Sleep disturbances      +             +            +             -            +      -
Dysautonomia    +             -      -             -             -       -
Psychiatric disturbances        +             +      - -     -      -
Ataxia  -      -       -       +      -       -
Oculomotor disturbances -      -      -       +       -       +
Cognitive impairment    -       -      -       -      -       -

Clinical signs during the course of disease
Sleep disturbances      +       +       +       +       +       +
Dysautonomia    +       +       -       -      -       +
Cognitive impairment    +       +      -       +       -       -
Myoclonus       +       +       +       -       +       -
Pyramidal       +       +       -       +       +       +
Extrapyramidal -       +       -       -      -      -
Visual  +      -       -       +      -       +
Cerebellar      +       -       +       +       +       +

Diagnostic tests
Periodic EEG activity   -       -      -       -       - -
Codon 129 polymorphism  m/m     m/m   m/v     m/v     m/m     m/v
14-3-3 brain protein    ND      ND      ND     -      -      -
Post-mortem confirmed   +       +       +      +       +       ND

ND, not done; -  absent; + present.

Table 1. Clinical features and diagnostic tests of FFI cases
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