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Abstract. Infectious diseases, particularly those involving viral pathogens, involve infiltration
of CNS structures. Increasing suspicion of hypoxic-related neuronal infiltration has been
documented in COVID-19. Increasingly effective treatments for hypoxia and prophylactic
vaccinations with improved efficacy will result in greater survival rates of COVID-19 patients.
The burden of COVID-19 disease impacts the employed adult population with the likelihood
that lingering cognitive sequelae requires investigation and redress as the world assumes
normality in the various work arenas. Whilst the effects of COVID-19 on cognitive func-
tions and hence employability are strongly suspected, no systematic theoretical framework
of the underlying neuropathological processes and pathways and approaches to assessment
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have been offered. This abstract proposes Luria’s Model of Neuropsychological Functioning
(Luria, 1980) as a broad framework to investigate and document the neurocognitive effects
of neuroinfectious diseases such as COVID-19. The authors acknowledge that, with increasing
knowledge of the diverse symptom patterns associated with disease process underlying
COVID-19, the framework of neurocognitive assessment will need to undergo refinement
to provide a succinct synopsis of the cognitive capacity of survivors of this disease to inform
best medical practices and the decisions facing other sectors such as employers.
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Annomayus. VindexunoHHble 3a60/1eBaHMsI, 0COOEHHO € Y4aCTIeM BUPYCHBIX [IATOTE€HOB,
BbI3bIBAIOT MHMIbTpanuio crpykryp LTHC. Bo3HukHOBeHUe HelipOHHO MHQWIbTpaLny,
CBSI3aHHOII C TMIIOKCHEN, JOKyMeHTaIbHO nopTBepxaeno npyu COVID-19. bornee apdexrus-
HbIe METOJIbI JIeYeHNs TUTIOKCUY 11 TPO(IIAKTIYECKIe IPYBUBKY IPUBEAYT K YBETUUCHNIO
BbDKMBaeMocTy manyenTos ¢ COVID-19. Opunm us nocnenctsuit sabonesannsa COVID-19
ABJIAIOTCA IJINTe/IbHble KOTHUTYBHBIE OC/IOKHEHVA, TPeOyIolye MCCIeOBAaHNA U KOMIICHCHU -
POBaHMsA, YTOOBI Y JIIOfEN TPYHOCIOCOOHOTO BO3pACTa BOCCTAHOBUINCD TPYAOBbIE HABBIKI.
Hecmorpst Ha TO 4TO BBICOKA BepOosTHOCTD BavsiHus COVID-19 Ha KorHUTVBHBIE PyHKIN
U, C/IeIOBaTeNbHO, Ha pr,uocnocoéﬂocn), HMKAKOJ CUCTEMATUYEeCKOM T€OPETUYECKOI
OCHOBBI /Il OTIPe/ie/IEHNAA HeMPOIIaTOIOTMYECKIUX IIPOIECCOB, a TAKXKE IMOJXOJ0B K OljeHKe
TSDKECT OCJIOKHEHMIT He ObIIO IIPef/IokeHo. B aTolt my6nmkanmy paccMarpuBaeTcst MOAE/b
HEeJPOIICUXO/IOTNYecKoro GyHKIMOHNpOBaHus, paspaborannas A.P. Jlypus (1980), B xa-
YyecTBe IIMPOKO OCHOBBI /I MCCIEIOBAHMA ¥ JOKYMEHTUPOBAHNA HeIPOKOTHUTUBHBIX
3 dexroB HetiponHpeKIMOHHBIX 3a00eBaHui, Takux Kak COVID-19. ABTOpPBI IPU3HAIOT,
YTO C yBe/IMYEHVeM 3HaHMII O pa3HOOOPA3HBIX CUMIITOMHBIX IIATTEPHAX, CBSA3aHHBIX C 60-
JIe3HEHHBIM ITIpolieccoM, nexkamyM B ocHoBe COVID-19, cTpykTypa HellpOKOTHUTUBHOI
OLIEHKM JIO/DKHA Oy/ieT HOABEPrHY ThCS YTOUHEHUIO. TO IO3BOIUT MIPEJOCTABUTD KPATKUI
0030p KOTHUTYBHBIX CIIOCOOHOCTEI U3/IeYNBIINXCA OT LJAHHOTO 3a00/IeBaHMA U UCIIONb-
30BaTh HOBYIO MHPOPMALMIO /I pa3pabOTKY TYYIINX MEFULIMHCKIX IIPAKTUK U pelLIeHNi
mpo67eM, BOSHUKAIOMINX B APYIMX cepax, B TOM YUCTIE B TPYLOBOI IeATeTbHOCTIL.

Kmiouesvie cnosa: neiipouripexyuontoe 3abonesanue; supyc; COVID; Jlypust; Hetipo-
NCUXOJI02UST; HEBPONAMON0US

Infectious diseases are part of world history (Morens & Fauci, 2020), and despite progress
in medical management (Marchand-Senécal et al., 2020), transmissions appear to have
sporadic surges and patterns of increase (Nath, 2015). These patterns are part of human
history as viral pathogens continue to rise, mutate and infect human populations.

There are growing challenges in the identification and diagnoses of neuroinfectious
diseases (Matthews et al., 2020). With respect to SARS-CoV-2, virus mutations have
resulted in variants, posing challenges to the vaccination process.

Those populations who have significant medical morbidity or are considered vul-
nerable to infectious diseases have either succumbed to or, if they survive, are likely to be
left with residual complaints that require redress. With the current COVID-19 pandemic,
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neuronal injury has been implicated in those cases where hypoxia due to severe respirato-
ry infection precipitated dependence on ventilation to support oxygenation of the brain
(Chandra, Chakraborty, Pal, & Karmakar, 2020). Presence of intact CoV particles to-
gether with SARS-CoV-2 RNA in the olfactory mucosa, as well as in neuroanatomical
areas receiving olfactory tract projections, may suggest the occurrence of SARS-CoV-2
neuroinvasion via axonal transport. However, given that the apparatus in which viral
reproduction takes place is thought to be found in the neuronal somata, morphological
detection of single viral particles in axons is very difficult, if possible at all, due to the low
number of viral particles that are expected (Meinhardt et al., 2020). Further adding to this
difficulty in visualizing SARS-CoV-2 within the CNS on a cellular level is the fact that
the olfactory bulb is a relatively small CNS region with a limited number of neurons,
which is evidenced by the small amount of viral RNA that was obtained in COVID-19
cases harboring SARS-CoV-2 PCR-positive olfactory bulbs.

Animal models have offered some insight into the patterns of COVID-related dise-
ases. For example, enduring and sex-specific changes have been reported in rodent
samples, with male rodents showing greater vulnerability to cognitive decline (Tchessalova
& Tronson, 2020).

Direct SARS-CoV-2 viral invasion of the brain has been indicated such as in selected
autopsy reports (Maiese et al., 2020). Continuous improvement in the treatment and at-
tempts to mitigate infectious spread are hampered by second- and third-waves of COVID
resurgence with more deaths but also survivors with residual complaints that require
continuous assessment and management. The experience of a life-threatening disease with
uncertain outcomes and requiring isolation from family and loved ones adds to the psy-
chological burden of these patients, clouding the neurocognitive sequelae patterns that are
emergent (Kontoangelos, Economou, & Papageorgiou, 2020). COVID-19 might be more
visible in adults, but the health impact on infants and children is still uncertain and at this
stage considered to be relatively low. Case studies of placental transfer of the SARS-CoV-2
virus have emerged, with the outcomes in ante- and post-natal stages in the developing
infant inconsistently reported or documented (Hosier et al., 2020). The patterns of endu-
ring cognitive decline will probably be domain-specific with memory and attention most
vulnerable to the disease. Thus, a neurocognitive model that identifies neuronal pathways
and centres, such as those proposed by Luria (1980), may provide a useful framework for
studying, identifying and explaining short and long-term cognitive effects of COVID-19
and their effects on Activities-of Daily-Living.
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