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TAU | LAKI PROTEINI NEUROFILAMENATA KAO BIOLOSKI
BILJEZI PERINATALNE ENCEFALOPATUE

Prof. dr. sc. Goran Simi¢
Zavod za neuroznanost, Hrvatski institut za istraZivanje mozga,
Medicinski fakultet Sveudilista u Zagrebu

Dijagnoza hipoksi¢no-ishemicke encefalopatije u novorodencadi trenutno se te-
melji na klini¢ckim simptomima, slikovnom prikazu te elektrofizioloskom pracenju
(Graham et al., Curr Opin Pediatr, 2018, u tisku). Biokemijska procjena nedostat-
ka kisika u fetusa (asfiksije) tradicionalno se provodi odredivanjem plinova ana-
lizom venske krvi iz umbilikalne arterije pri porodaju, no taj podatak ne govori
puno o stupnju ostecenja mozga. Nazalost, ni slikovni prikaz magnetskom re-
zonancijom (MRI) nije osjetljiva metoda za ranu vizualizaciju hipoksi¢nog oste-
¢enja. Osim toga, zbog ‘snimanja MR se dojen¢ad mora premjestati iz jedinice
intenzivne njege. Navedene prepreke mozda bi se mogle prerhostiti upotrebom
dupleks sonografije kroz veliku fontanelu, ali ultrazvuk glave kao slikovni bio-
marker ima relativno nisku osjetljivost i nije op¢eprihvacen (Bano et al., J Pediatr
Neurosci, 2017). U jedinicama intenzivne njege novorodencadi sve se ¢eSce prati
regionalna saturacija cerebralne krvi kisikom (rScO2) pomocu bliske infracrvene
spektroskopije, iako ta metoda mjerenja ima ograni¢enu penetraciju od 1-2 cm i
nije dovoljno potvrdena.

Hipotermija je trenutno jedini standardni postupak za sprjecavanje trajne ne-
urolotke onesposobljenosti novorodencadi s umjerenom do teskom perinatal-
nom hipoksi¢no-ishemi¢kom encefalopatijom, no usprkos lijecenju gotovo po-
lovica takve novorodenéadi ima lo% ishod (Shankaran i sur., N Engl J Med 2012.).
Lije¢enje encefalopatije u novorodendadi oteZano je prvenstveno nedostatkom
mijerljivih biolo3kih biliega koji bi odrazavali stupanj odtecenja, pomogli u izradi
optimalnog plana lije¢enja te sluzili za davanje prognoze. U potrazi za tocnim,
ranim prediktivnim biljezima asfiksije u fetusa koji bi klini¢are upudivali kada je
potrebno neuroprotektivno lijecenje, iz krvi pupkovine desetoro novorodencadi
s umjerenom do teskom intrapartalnom asfiksijom i 18 zdrave novorodencadi
izmjerene su u pupanoj krvi koncentracije tau proteina i lakih proteina neurofi-
lamenata (Toorell i sur., J Matern Fetal Neonatal Med, 2017, elektronicko izdanje
¢lanka objavljeno prije pisanog). Razine tau i lakih proteina neurofilamenata bile
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su znatno vece nakon asfiksije i korelirale su s tezinom neurologkih deficita. Ti su
rezultati ohrabrujudi, ali su za procjenu vrijednosti mjerenja tau proteina i lakih
proteina neurofilamenata u krvi potrebne dodatne studije na ve¢em broju novo-
rodencadi prije uvodenja u klini¢ku praksu.

Napomene. Rad autorovog laboratorija podrzavaju Hrvatska zaklada za znanost
(IP-2014-09-9730 i DOK-2015-10-7200), Hrvatska agencija za malo gospodarstvo,
inovacije i investicije (HAMAG-BICRO SPOT-ALZ), Sveuciliste u Zagrebu (BM-82-
2017), te Europska Unija putem Europskog fonda za regionalni razvoj, Operativni
program Konkurentnost i kohezija (KK.01.1.1.01.0007, ZCI - Neuro).
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TAU AND NEUROFILAMENT LIGHT PROTEINS
AS BIOMARKERS FOR PERINATAL ENCEPHALOPATHY

Professor Goran Simi¢
Department of Neuroscience, Croatian Institute for Brain Research,
University of Zagreb Medical School

The diagnosis of hypoxic-ischemic encephalopathy in neonates is currently ba-
sed on clinical symptoms, imaging, and electrophysiological monitoring (Gra-
ham et al., Curr Opin Pediatr, 2018, in press). Biochemical evaluation of fetal
oxygen deprivation (asphyxia) has been traditionally performed using umbilical
arterial blood gases at birth, but this test is poorly predictive of injury. Unfor-
tunately, magnetic resonance imaging (MRI) biomarkers also lack early sensiti-
vity for hypoxic injury. Additionally, MRI requires the infant to be moved from
the intensive care unit. These hurdles may be eventually overcome with the use
of transfontanellar duplex brain ultrasonography, but head ultrasound as an
imaging biomarker has relatively low sensitivity and is not universally accepted
(Bano et al., J Pediatr Neurosci, 2017). In neonatal intensive care units, the regio-
nal cerebral tissue oxygen saturation (rScOz2) is increasingly being monitored by
near-infrared spectroscopy (NIRS), although this method has a limited penetra-
tion depth of 1-2 cm and has not been sufficiently validated.

To prevent life-long neurological disabilities in neonates with moderate-to-seve-
re perinatal hypoxic-ischemic encephalopathy, hypothermia is currently the only
standard treatment, but almost half of those neonates have abnormal outco-
mes despite treatment (Shankaran et al., N Engl J Med 2012). Treatment of neo-
natal encephalopathy is impeded mainly by the lack of quantifiable biomarkers
that could measure the degree of injury, assist in making an optimal treatment
protocol, and yield prognostic information. In search for accurate, early predic-
tive markers of fetal asphyxia to direct the clinician as to when to provide neu-
roprotective therapy, neuronal tau and neurofilament light proteins have been
analyzed in the umbilical blood of ten cases of severe-moderate intrapartum
asphyxia and in 18 control cases (Toorell et al., J Matern Fetal Neonatal Med,
2017, epub ahead of print). The levels of both tau and neurofilament proteins
were significantly higher after asphyxia and correlated with the severity of the
neurological deficits. These results are encouraging, but additional studies are
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needed to assess further the value of blood tau and neurofilament protein levels
in clinical practice.
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