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ABSTRACT

Background. Fatal familial insomnia is a rare genetically determined neurodegener-
ative disorder from the group of prion diseases. Its main cause is the autosomal domi-
nant D178N mutation of the PRNP gene, which leads to the synthesis of the pathologi-
cal prion protein PrP.

The aim. Using the example of a clinical case to describe an example of the early onset
of fatal familial insomnia in a teenager, a clinical example of its management.
Materials and methods. Female patient V., 16 years old, of hyposthenic constitution,
undernourished, with negative family history (multiple sclerosis in her paternal grand-
mother) for the first time consulted a neurologist in Tver for the complaints of superfi-
cial sleep, shortened to 4-5 hours, unspecific pain all over the body, periodic numbness
in the upper limbs. Six months later, retardation of speech and movements, changes
in gait, and intentional tremor occurred; sleep was shortened to 2 hours. In the future,
the teenager lost the ability to independently maintain the vertical body position,
the ability to walk without assistance, speech was reduced to syllable answers to ques-
tions. In order to verify the diagnosis and to carry out differential diagnosis with other
neurodegenerative diseases, the girl underwent auxiliary research methods: detection
of antibodies to nuclear antigens, magnetic resonance imaging, computer electroen-
cephalography, polyexomal genome sequencing.

Results. Based on the anamnesis, complaints, clinical picture and results of genetic re-
search the final diagnosis of fatal familial insomnia was made. Due to the lack of etio-
logical and pathogenetic therapy, the patient was subsequently provided with pallia-
tive medical care. The fatal outcome occurred 19 months after the onset of the disease.
Conclusions. The presented clinical case reflects the complexity of managing patients
with rare genetic diseases, confirms the need for mandatory polyexomal genome se-
quencing in order to verify the diagnosis, which allows timely palliative care.
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PE3IOME

O6ocHoeaHue. DamanvHas cemeliHas 6ecCOHHUYA — pedKoe eeHemuuecku demep-
MUHUpOBAHHOE HelipoOezeHepamusHoe paccmpolcmeo U3 2pynnbl NPUOHHBIX 3d-
6onegaHull. OCHOBHOU NPUYUHOU e20 B03HUKHOBEHUS A8JIAeMCA aymoCOMHO-00MU-
HaHmHaa mymayus D178N eeHa PRNP, npugodAawaa K cuHme3sy namoJsio2u4yecko2o
npuoHHozo 6esika PrP.

Lene. Ha npumepe KuHUYeckozo cjy4ds onucame npumMep paHHezo 0ebroma ¢a-
mansHoU cemeliHOU 6eCCOHHUUbLI Y NOOPOCMKA, KIIUHUYECKUU npumep e20 8e0eHUs.
Mamepuansi u Mmemoosl. [layueHmka B., 16 lem, 2unocmeHUYeCcKo20 MesloC/IoXe-
HUA, NOHUXeHHO20 NUMAHUSA, C OMA20WEHHOU HacredcmeeHHocmeto (y 6abywku
no JIUHUU omya — paccesiHHbIl CKlepo3) enepabie obpamunacs K Hegposnozy 2. Teepb
C Xas06amu Ha NOBEPXHOCMHbIU, YKOPOUYEHHbIU 00 4-5 4acos coH, 60/1u Hecheyugu-
UeckKo20 xapakmepa 8o 8CéM meJsie, nepuoduyeckue oHeMeHUs 8 8ePXHUX KOHeYHO-
cmsax. Cnycms nosieo0a npucoeouHUIUCL 3dMOPMOXEHHOCMb 8 peyu U 08UXEHUSX,
u3MeHeHUe NOXOOKU, UHMEHYUOHHbIU mpeMop, COH yKopodeH 00 2 4acos. B dasb-
Heliwem noOpOCMOK ympamusi CNOCO6HOCMb K CAMOCMOAMesbHOMY NOOOEPXKAHUIO
8epMUKA/IbHO20 NOJIOXKEHUS meJid, CNOCOOHOCMb X00UMb 6e3 NOCMOpPOHHel NOMO-
WU, peyn bbiia ceedeHa K 00HOC/IOXHbLIM omeemam Ha sonpocsl. C yesbio sepugu-
Kayuu 0uazHo3a u ouggepeHyuanbHol OudzHOCMUKU C UHbIMU hopmamu Helipoode-
2eHepamueHbix 3a60/1e8aHUli NOOPOCMKY NPOBOOUIUCL BCNOMO2AaMesIbHble Memoobl
uccn1e008aHuUA: onpedesieHUe Haau4yus aHmumern K S0epHbiM aHMu2eHam, MazHuUm-
HO-Pe30HAaHCHAs MoMo2pagus, KOMNblOMepHAs 3/1eKmpo3Huedpanozpagpus, nosu-
3K30MHOE CeK8eHUpOB8aHue 2eHOMA.

Pesynemamel. Y4umeoleas aHamHe3, xanobbl No0poCcmKa, MHO2006pasue K/uHuye-
CKUX nposeneHuli 3a60/1e8aHUsA, a Makxe pe3ysbmamel NOUIK30MHO20 CEKBEHUPO-
8aHUA 2eHOMa, bbl1 nocmassieH OKOHYaMesibHbIl OudeHo3 amasnbHol cemeliHoU
beccoHHUUbI. Bsudy omcymcmeus smuonozudeckoli U namozeHemuyeckol mepa-
nuu 6osbHoU 8 dasbHeliweM 0KA3bI8aaacy NAIUAMUBHAS MeOUUYUHCKAA NOMOWb.
JlemarnbHeil ucxod Hacmynus yepes 19 mecsiyes nocsie 0ebroma 3a60/1e8aHUS.
Bb1800bI. PaccmompeHHbIl KnuHUYeckul cayyal ompaxaem C/10XKHOCMb gede-
HUA nayueHMos ¢ pedKUMU 2eHemuy4ecKUMU 3a60/1e8aHUAMU, noomeepxoaem
Heobxo0uUMocme 06A3amesibHO20 NposedeHUA NOTUIK3OMHO20 CeK8eHUPOBAHUSA
2eHOMd C Yesibio sepugukayuu 0uazHo3d, 4Ymo No380Jigem c80espeMeHHO OKA3bl-
8aMb NAZIUAMUBHYIO NOMOWb.

Knioyesble cnoea: pamaneHas cemeliHas 6ecCOHHUUA, NPUOHHHbIE 3a60/1e8aHUS,
6es1IKu-npuoHsl, HelipoOezeHepauus

Ona untuposaHua: CopokoBunkosa T.B., Mopo3os A.M., Kpokosa A.H., HaymoBa C.A.,
MwTpononbckasa A.B. leHeTnuyeckoe nproHHoe 3aboneBaHue — daTanbHad cemeliHas
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BACKGROUND

Prion diseases are a group of neurodegenerative
diseases that result from the conversion of the normal
prion protein PrPC, which has a predominantly a-helical
structure, into an abnormal form of the protein called
the PrPSc prion. This group of human diseases occurs
in most developed countries of the world with a fre-
quency of 1-1.5 cases per 1 million per year. Among
them, fatal familial insomnia with an autosomal dom-
inant type of inheritance is distinguished, associat-
ed with a mutation in codon 178 (D178N) of the PRNP
gene, located on the short (p) arm of chromosome 20
at position p13 [1]. As a result of missense mutation,
normal aspartic acid (Asp) is replaced by asparagine
(Asn), which leads to neuronal degradation, prolifer-
ation of astrocytes and microglial cells, accumulation
of abnormal prion protein mainly in the anterior ven-
tral and mediodorsal thalamus nuclei, inferior olivary
nucleus, cerebellum and entorhinal brain cortex [2, 3].
Patients with fatal familial insomnia are more common
in the age group from 20 to 61 years, and it is equal-
ly common among men and women. The fundamental
symptom of this pathology is insomnia, and its sever-
ity correlates with the disease progression. Vegetative
dysfunction may manifest itself in attacks of high blood
pressure, episodes of tachypnea, hyperhidrosis, sexual
dysfunction, and persistent subfebrile body tempera-
ture. In terms of the motor system, the most common
are gait ataxia and myoclonus. In the area of cogni-
tive impairment, inhibition, decreased concentration,
and loss of short-term memory are prevalent. Dysarthria
and bulbar dysfunctions may appear at a later stage.
As the neurological deficit increases, changes in mental
status are added [4, 5].

The complexity of managing patients with fatal fa-
milial insomnia is associated with the absence of spe-
cific signs of the disease in routine diagnostic methods,
international standards of clinical diagnostic criteria,
and the insufficient scientific data for the development
of etiological and pathogenetic therapy [6, 71.

THE AIM OF THE STUDY

To describe an example of the early onset of fatal
familial insomnia in an adolescent, and a clinical case
of its management.

MATERIALS AND METHODS

Female patient V., 16 years old, of hyposthen-
ic constitution, undernourished, hereditary taint-
ed (multiple sclerosis in her paternal grandmother)
for the first time consulted a neurologist in Tver
in March 2019 for the complaints of sleep disorders,
periodic numbness in the upper limbs, persistent dry
cough, non-specific pain all over the body. It is known
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from the anamnesis that the first symptoms appeared
in January 2019. According to the mother, against
the background of a stressful situation in the family,
the adolescent’s sleep duration shortened to 4-5 hours,
and parasomnias associated with the REM sleep, such
as nightmares and dysphoria appeared. By the end
of February, the patient began to complain of senso-
ry disturbances, manifested by episodes of numbness
in the upper limbs, non-specific pain all over the body,
not related to physical activity, stress, or medication,
and an obsessive dry cough.

Upon examination, the patient is hyposthenic, un-
dernourished, skin and visible mucous membranes are
of physiological color and moderate humidity. Vesicular
breathing occurs in all parts of the lungs. Heart sounds
are clear and rhythmic. Blood pressure is 110/75 mm Hg.
Pulse is symmetrical, rhythmic, of satisfactory filling
and tension, 96 beats per minute. The musculoskeletal
system is normal. Urination and stool are not impaired.
Neurological status: in the cranial nerves - horizontal
nystagmus in extreme leads. Muscle tone is slightly
reduced in the upper limbs. Tendon reflexes are brisk.
In the Romberg pose, there is mild static ataxia.

Neurometabolic  therapy  (gamma-amino-be-
ta-phenylbutyric acid hydrochloride 250 mg) and in-
tramuscular injections of a vitamin complex containing
thiamine disulfide, pyridoxine hydrochloride, and cya-
nocobalamin were prescribed.

In March, the patient was admitted to the neu-
rology department of the regional hospital to clarify
the diagnosis and treatment. The previously described
symptom complex is joined by non-specific, constant
pain in the back of the neck, non-systemic dizziness,
and persistent increase in body temperature to 37.5 °C.
Magnetic resonance imaging (MRI) with a power of 1.5T
did not reveal any pathology of the brain. Examination
for systemic diseases showed the presence of antibod-
ies to nuclear antigens - 0.2 units (with the norm being
0 units); other indicators were normal. A decision was
made to continue the course of neurometabolic therapy
in combination with therapeutic exercise and magnetic
therapy for the neck area. A consultation with a psycho-
therapist was conducted and the presence of a depres-
sive disorder was diagnosed; an antidepressant (es-
citalopram oxalate 5 mg) was added to the treatment
regimen - showing no positive clinical effect. The neu-
rologist transferred the patient to a tranquilizer (medaz-
epam 10 mg) and a nootropic (hopantenic acid 250 mg),
but the condition remained without positive dynamics.

Five months after the onset of the disease,
the adolescent’s sleep was shortened to 2 hours; speech
and movement retardation, changes in gait such
as obsessive short stepping movements when stop-
ping, and intention tremor were observed. A second
course of medazepam (15 mg) was prescribed, which
led to sleep extension to 12 hours, but upon awakening,
an attack of derealization occurred: the child did not un-
derstand where she was, what day and time it was, did
not recognize the surrounding environment and spoke



phrases unrelated to the environment. The neurologi-
cal status includes rest and action tremor (ability to walk
independently is preserved), eyelid tics, ataxia, noisy
sighs and vocalizations, diplopia, poor speech, mainly
monosyllabic sentences. All therapy was discontinued.
The patient was referred for a psychiatrist consultation,
and borderline state of dissociative personality disorder
was diagnosed. Neuroleptic treatment was prescribed -
quetiapine fumarate 25 mg.

Six months after the onset of the disease, clinical man-
ifestations are supplemented by obsessive head move-
ments, non-specific pain in the lumbar region, and acute
urinary retention. The patient was hospitalized, a sec-
ond MRI scan with intravenous contrast was performed,
but no specific data was found to determine the cause
of the disease. The patient was diagnosed with undiffer-
entiated hereditary degenerative disease of the central
nervous system. During the patient’s inpatient treatment,
an episode of confusion was noted, symptoms of acute
psychosis with attacks of depersonalization and dereal-
ization, autoaggression, chaotic movements, echolalia,
and lack of insight into her condition appeared. Psychoc-
orrection was carried out without pharmacological sup-
port. Discharged home for outpatient supervision.

In September 2019, the child’s condition wors-
ened: the patient lost weight to 47 kg, pelvic disorders
in the form of daytime and nighttime enuresis, encopresis
appeared. Due to progressive degenerative symptoms,
she was referred to the neurology department of a federal
hospital. There are medium-swinging horizontal nystag-
mus in extreme abductions in the area of cranial inner-
vation. Positive symptoms of oral automatism (probos-
cis and nasolabial). In the motor-reflex sphere: impaired
gait, astasia-abasia, the patient walks only with support,
moves in small steps, during examination involuntarily
moves the upper and lower limbs. Notable muscle hypot-
rophy is observed. Muscle strength is reduced in the low-
er limbs to 4 points. Muscle tone is altered according
to the plastic type, the “cogwheel” symptom is noted
in the upper limbs. Tendon reflexes from the upper limbs
are high, with expansion of zones without a clear differ-
ence between the sides, from the lower limbs - are not
evoked. Inconstant Babinski's symptom on the right.
The patient does not manage to stand in the Romberg
pose, sits with support. Intention on both sides during
the finger-hammer test. There are pelvic organ dysfunc-
tions in the form of periodic urinary retention and incon-
tinence, constipation. Hyperhidrosis is observed, facial
expression is poor, the patient answers questions pas-
sively, the answers are scanty. Speech is quiet, hyperla-
lia with a nasal tint. Pharmacological therapy was pre-
scribed, including a multivitamin complex, valproic acid
(300 mg), levocarnitine (1 ml), phenobarbital (25 mg).
Discharged for residential treatment.

Twelve months after the onset of the disease,
the child’s condition remained severe. The patient'’s
weight was 35 kg, body mass index was 14 kg/m?. Upon
examination: consciousness was confused, a forced po-
sition in bed was noted, accompanied by obsessive,

93

fanciful movements of the limbs and trunk. The skin
was pale gray, clean, there were periorbital dark circles
on the face. Speech was still impaired, the patient an-
swered questions with difficulty, used monosyllabic sen-
tences. General hyperhidrosis with accompanying distal
hyperthermia was observed. She could not sit or walk
independently, movement was possible only with sup-
port. Pelvic organ functions were also impaired: stool
with a tendency to constipation, dysuric phenomena
in the form of urinary retention.

To verify the diagnosis, the patient underwent diag-
nostic tests. Thus, electroencephalographic monitoring
showed slow forms of theta-range activity of 6 Hz, reg-
istered in all parts of the cerebral hemispheres, without
regional differences.

General blood and urine analysis revealed no pa-
thology. Polyexome genome sequencing revealed
a mutation in the second exon of the PRNP gene, leading
to the pAsp178Asn substitution, associated with fatal fa-
milial insomnia.

RESULTS AND DISCUSSION

Taking into account the anamnesis, complaints
of the adolescent, the diversity of clinical manifesta-
tions of the disease, as well as the results of polyexome
genome sequencing, the final diagnosis was: fatal famil-
ial insomnia. Due to the lack of etiological and pathoge-
netic therapy for this disease, the patient subsequently
received palliative medical care. The fatal outcome oc-
curred 19 months after the onset of the disease.

According to literature data, patients with fatal fa-
milial insomnia are more common in the age group
from 20 to 61 years, and life expectancy varies from 7
to 72 months [8]. In the described clinical case, the on-
set was diagnosed in a 16-year-old girl; patients with fa-
tal familial insomnia in adolescence have not been pre-
viously reported.

The presented clinical case demonstrates the am-
biguity and multifaceted nature of clinical manifesta-
tions of fatal familial insomnia, which confirms the need
to use unified diagnostic criteria. Thus, a clear diagnos-
tic hierarchy was established, which included: organic
symptoms associated with sleep in the form of intracta-
ble insomnia; decreased cognitive abilities in the form
of progressive dementia; the appearance of halluci-
nations, delusional disorders, depression; dissociative
identity disorder; weight loss of more than 10 kg over
the past 6 months. The determining diagnostic crite-
ria remained a positive family history with existing in-
somnia and data genome from polyexome sequencing
with the identified mutation of the PRNP gene [9].

CONCLUSION

The clinical case reflects the complexity of man-
aging patients with rare genetic diseases, in particular
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with fatal familial insomnia, associated with the ab-
sence of specific changes during typical diagnostic pro-
cedures (MRI, EEG) and standards of etiopathogenetic
therapy, which confirms the need for mandatory poly-
exome genome sequencing and detection of the D178N
mutation to verify the diagnosis, allowing timely provi-
sion of palliative care.
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