
април 2024 19

thE application of biomarKErs in 
hErEditary transthyrEtin amyloidosis – 

an ongoing rEsEarch projEct on bulgarian
patiEnts

Z. Pavlova1,2, A. Ormandjieva1,2, С. Georgiev6, O. Asenov4, A. Taneva4, 
T. Chamova4, I. Tournev4,5, A. Todorova1,2,3

1 Independent Medico-Diagnostic Laboratory Genome Center „Bulgaria”, 
Sofia, Bulgaria

2 Genetic Medico-Diagnostic Laboratory Genica, Sofia, Bulgaria
3 Department of Medical Chemistry and Biochemistry, Medical University – Sofia,

Sofia, Bulgaria
4 Department of Neurology, University hospital „Alexandrovska”, 

Medical University – Sofia, Sofia, Bulgaria
5 Department of Cognitive Science and Psychology, New Bulgarian University,

Sofia 1618, Bulgaria
6 ULB Neuroscience Institute, Université libre de Bruxelles (ULB), 

Brussels, Belgium

abstract 

The current research project is being conducted in IMDL
Genome Center Bulgaria / GMDL Genica (part of the Expert Centers
for ATTR in Bulgaria1). It aims at advancing the accurate prognosis
and monitoring of the onset and progression of hereditary
transthyretin amyloidosis (vATTR) in Bulgarian Glu89Gln positive
asymptomatic and symptomatic polyneuropathy stage I patients on
Tafamidis by investigating the biomarker potential of NfL. Further-
more, our goal is to evaluate other better-known biomarkers for car-
diac affection such as hs-cTnT, NT-ProBNP and eGFR. In so doing,
our multidisciplinary team aims to improve the processes of timely
diagnosis and therapy of the Bulgarian vATTR patient community.
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резюме

Настоящият изследователски проект се провежда в СМДЛ
Геномен център България / Генетична медико-диагностична ла-
боратория „Геника“ (част от Експертните центрове за ATTR в
България1). Целта е да се подобри диагностицирането и про-
следяването на наследствената транстиретинова амилоидоза
(vATTR) при български пациенти с Glu89Gln, които са асимпто-
матични или симптоматични с полиневропатия в първи стадий,
лекувани с Тафамидис, чрез изследването на биомаркерния по-
тенциал на NfL. В допълнение, наша цел е да се оценят на други
добре известни сърдечни биомаркери като hs-cTnT, NT-ProBNP
и eGFR за оценка на сърдечното засягане. По този начин нашият
мултидисциплинарен екип има за цел да подобри навременното

диагностициране и терапия на българската общност от vATTR
пациенти.

ключови думи: неврофиламенти, наследствената
транстиретинова амилоидоза, vATTR, NfL

bacKground

ATTRv is an autosomal dominant late onset genetic disease pre-
senting as system amyloidosis affecting the peripheral and autonomic
nervous systems, the heart, gastrointestinal system, etc. This is a pro-
gressive disease associated with build-up of amyloid deposits which
damage the peripheral nerves and the cardiovascular system, result-
ing in severe peripheral neuropathy and cardiomyopathy. If un-
treated, vATTR is fatal within 3-10 years post symptom onset. The
possibility to monitor the onset and progression of vATTR with re-
liable biomarkers is of particular importance for the Bulgarian med-
ical community. vATTR is substantially more common among
Bulgarian patients compared to its European prevalence, making
Bulgaria an endemic region with 402 patients from 155 families
identified at the time of this writing. Such endemicity requires highly
reliable diagnostic tools with appropriate practical applicability. The
disease is caused by pathogenic variants in the gene encoding the
transthyretin protein (TTR) and the most common TTR pathogenic
variant in Bulgaria is briefly called p.Glu89Gln which is exclusively
found in the south-west part of the country. The Bulgarian TTR
Glu89Gln positive patients manifest severe mixed (neurologic and
cardiologic) phenotype with fast progression2,3.

Neurofilaments (NFs) comprise a group of polypeptide proteins
consisting of 3 subcomponents: light (NfL), medium (NfM), and
heavy (NfH). NFs are found in very large quantities along the axons
of neurons in both the central and peripheral nervous system. NFs
play a key role in multiple processes such as facilitation of axonal
growth and proliferation, maintenance of axonal structural integrity,
axonal myelination, and action potential propagation 4-6. 

The ubiquity of NFs in axons explains the commonly reported
elevated release of NFs following axonal damage due to neurode-
generative processes or physical injury7. However, the accuracy of
NfL has never been studied in more detail in a TTR mutation specific
cohort. 

In recent years, major advances have been made with respect to
the assessment of NfL in CSF and blood. 

The application of the Proximity Extension Assay (PEA)8, of-
fered by Olink (www.olink.com) which presents a combination of
DNA-based and antibody-based techniques to provide precise pro-
tein biomarker detection (as shown in APOLLO trial9). This suggests
that the application of this technology would allow for accessible in-
vestigation of NfL and their biomarker potential in Bulgarian vATTR
patients. 

Given the mixed clinical manifestation of vATTR in Bulgaria2,3,
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another approach to achieving an improvement in early diagnostics
and monitoring of vATTR is to identify cardiac biomarkers which
can be reliably assessed and used for making inferences about a
given patients’ condition and their likely prognosis. Two proteins
which have shown such potential are Cardiac Troponin T (cTnT) and
the N-terminal Pro-Brain Natriuretic Peptide (NT-ProBNP). Moder-
ate but consistent elevation of cTnT has been reported in ATTR pa-
tients with cardiac symptoms10 and NT-ProBNP elevation has also
been consistently identified in ATTR patient samples11,12. There is
newly developed high-sensitivity cTnT assay which is currently used
for assessment of cardiac dysfunction. Another biomarker which is
known to be informative for disease progression of vATTR is the es-
timated glomerular filtration rate (eGFR)13. Based on the aforemen-
tioned biomarkers several staging systems have been proposed for
ATTR cardiac amyloidosis13,14. 

objEctivEs 

The objectives of the current ongoing project include:
1. To estimate the magnitude of association between the levels

of NfL and cardiac biomarkers with vATTR disease progression in
symptomatic Glu89Gln vATTR stage 1 polyneuropathy (PN) pa-
tients (Modified Neuropathy Impairment Score +7 (mNIS+7)) com-
pared to Asymptomatic Glu89Gln carriers.

2. Determine the mean NfL value in Glu89Gln stage 1 PN symp-
tomatic patients and Glu89Gln asymptomatic carriers.

3. Determine the mean hs-cTnT, NT-ProBNP and eGFR value
in Glu89Gln stage 1 PN symptomatic patients and Glu89Gln asymp-
tomatic carriers.

4. Determine the relative difference in the NfL concentration in
blood between Glu89Gln stage 1 PN symptomatic patients and
Glu89Gln asymptomatic carriers.

hypothEsEs and End-points

In plasma samples, NfL concentration is expected to be higher
in symptomatic vATTR patients due to the pronounced axonal dam-
age that results in the severe peripheral polyneuropathy. 

NfL is hypothesized also to be positively correlated with car-
diomyopathy in patient groups with mixed phenotype. 

The null hypothesis to be tested is that NfL levels are not differ-
ent between symptomatic patients and asymptomatic carriers of the
Glu89Gln variant, and NfL levels are not correlated with NT-Pro
BNP in asymptomatic carriers of the Glu89Gln positive carriers or
ATTRv patients with Glu89Gln variant with Stage 1 PN independent
of CM status.

samplE inclusion and EXclusion critEria

A preliminary Power analysis revealed that a total sample size
of 106 participants is required for detection of medium effect size of
f = 0.22. Hence, we will aim to recruit 53 participants per each of
our 2 groups.

Participants will only be included in the symptomatic vATTR
group if:

• they have been diagnosed with vATTR Glu89Gln based on
genetic testing

• they exhibit peripheral neuropathy (Stage I) and cardiomyo-
pathy, diagnosed by a licensed physician 

• they have not been diagnosed with any additional chronic
conditions which may affect the cardiovascular system and
the peripheral nervous system. 

• they are being treated with Tafamidis 20 mg 
Participants will only be included in the asymptomatic vATTR

group if:
• they have been confirmed carriers of the Glu89Gln variant in

the TTR gene based on genetic testing
• they do not exhibit peripheral neuropathy or cardiomyopathy

yet
• they have not been diagnosed with any additional chronic

conditions which may affect the cardiovascular system and
the peripheral nervous system.

study dEsign

This is a case-control study in which the plasma and serum levels
of the biomarkers listed below will be measured once every 3 months
during a period of 12 months for a total of 5 measurement per patient
(Figure 1).

• Neurofilament light chain (NfL)
• High-sensitivity cardiac Troponin-T (hs-cTnT)
• N-terminal-pro hormone BNP (NT-ProBNP)
• Estimated glomerular filtration rate (eGFR)
Patients who will be part of the current study will have geneti-

cally proven vATTR disease, asymptomatic or symptomatic. The
tests will be carried out in IMDL Genome Center Bulgaria / GMDL
Genica. Patients sign an informed consent form and receive an in-
formation leaflet with a brief description of the project, including
patient inclusion and exclusion criteria. All information obtained in
connection with this study that may identify the subject will remain
confidential within the framework of Bulgarian and international
laws.

The study will use a one-way analysis of variance (ANOVA) to
compare the two mean NfL values from the two independent (unre-
lated) groups of patients (asymptomatic vATTR compared with
early-stage familial amyloid polyneuropathy patients on tafamidis
therapy). Regarding the other biomarkers (hs-cTnT, NT-ProBNP and
eGFR), they will be measured over the same period of time in the
same patients as the analysis will be part of the second step of the
project. 

conclusion

vATTR is a more common disease in Bulgaria compared to Eu-
rope, which makes Bulgaria an endemic region. Such endemicity 
requires reliable diagnostics with practical applicability. The rela-
tively low cost and minimal invasiveness of NfL detection in blood
plasma/serum make this method a good candidate for broad-based
diagnosis, prognosis and follow-up of vATTR.

The study will have a global contribution due to the still little
data available to determine the significance of the studied biomark-
ers. The study will have a local contribution to the different patient
groups of the endemic regions and the need to define new criteria
and standards for the follow-up of the disease carriers and new cri-
teria and standards for the follow-up of the disease progression in
the patients with transthyretin amyloidosis.
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abstract 

MELAS is a mitochondrial disease presenting with en-
cephalomyopathy, lactic acidosis, and stroke-like episodes. Its onset
is in the first two decades, with variable clinical symptoms, most fre-
quently from the nervous system. The clinical and imaging findings
in MELAS are topical and do not correspond to a vascular territory,
more commonly are in the posterior cranial fossa, may be reversible

but often are relapsing and gradually grow adjacent to the present
ones over weeks to months, accompanied by epileptic seizures, neu-
rological dysfunction and cortical atrophy. Establishing hetero-
plasmy of the mutation and multisystem involvement is mandatory
for the diagnosis.

In this publication, we present a 33-year-old female (MPS) with
a A3243G mutation in the mitochondrial genome with 31.6% het-
eroplasmy in blood and 74% heteroplasmy in urinary sediment ep-
ithelial cells, corresponding to MELAS syndrome. The clinical onset
was at the age of 22, and due to a misinterpretation of the MRI find-
ings as a tumor formation, she underwent left temporal resection two
years later, without improvement of complaints. The neurological
examination was consistant with quadripyramidal, pancerebellar,
epileptic and cognitive syndromes, and bilateral sensorineural hear-
ing loss. Symptomatic therapy with Levetiracetam, vitamins and nu-
traceuticals was administered.

KEy words: MELAS, case report

резюме

MELAS e митохондриално заболяване, съчетаващо енце-
фало-миопатия, лактатна ацидоза и инсулто-подобни епизоди.
Началото му е в първите две десетилетия от живота, с вариа-

mElas синдром (митохондриална енцефало 
миоПатия, лактатна ацидоза и инсулти) – 

Представяне на клиничен случай
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