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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:
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11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Abstract.

Introduction: In sub-Saharan Africa, the COVID-19 pandemic
has caused severe malnutrition in elderly populations with
the appearance of vitamin deficiencies, in particular thiamine
responsible for Gayet Wernicke's encephalopathy (EGW).

Patient and Methods: We present a series of six (6) patients
hospitalized in the Neurology Department of the CHU Ignace
Deen for the management of a brain syndrome with vigilance
disorders after recovery from COVID-19, including oculomotor
disorders, motor incoordination on a course of severe weight
loss. The six patients underwent an evaluation of malnutrition by
determining the WHO body mass index, the Detsky index, the
serum albumin assay, the thiamine assay and a neuroradiological
assessment (MRI) and an electroencephalogram (EEG)
examination although this does not seem necessary for diagnosis.

Results: Study of nutritional status: weight loss greater than
5%, patients in Desky group B and C, plasma albumin<30
g/1, lowered thiamine and MRI neuroradiological data: by the
existence of hypersignals in certain regions of the neocortex,
certain gray nuclei, the mammillary bodies the thalamic nuclei
close to the wall of the 3rd ventricle and the regions bordering the
4th ventricle sign Gayet Wernicke's encephalopathy syndrome.

Conclusion: This study shows a stereotyped clinical,
biological, neuroradiological and evolutionary profile of Gayet
Wernicke's encephalopathy in elderly subjects recovered from
Covid-19 with proven malnutrition. These results are useful for
the therapeutic and prognostic discussion.

Key words. Gayet-Wernicke encephalopathy (EGW),
Covid-19, Thiamine, Conakry-Guinea.

Introduction.

Described by Karl Wernicke in 1881 [1] and linked to thiamine
deficiency by Cambell and Russel [2], Gayet Wernicke's
encephalopathy is a condition occurring during pathologies
causing severe malnutrition, in particular a reduction in
the intake of food and impaired assimilation [1]. It is most
often manifested by ocular disorders, cerebellar ataxia and a
confusional state although this triad is often not complete [3-
7]. The appearance of the COVID-19 pandemic with partial or
total containment measures has caused the emergence of Gayet
Wernicke's encephalopathy in elderly populations, especially at
risk from nutritional disorders, even after leaving the treatment
centers of COVID-19 [8]. We report six patients with Gayet
Wernicke encephalopathy observed in undernourished elderly
subjects cured of COVID-19. The objective of this work is
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to re-evaluate this pathology from a clinical, biological and
neuroradiological point of view in these elderly malnourished
patients cured of COVID-19 in a tropical environment in a
population at risk for diseases of nutritional origin. The interest
of this work lies in the fact that these observations clearly
illustrate Gayet Wernicke's encephalopathy, and the diagnostic
difficulty it entails in a tropical environment. biological and
neuroradiological findings in elderly malnourished patients
cured of COVID-19 in a tropical setting in a population at
risk for nutritionally related diseases. The interest of this work
lies in the fact that these observations clearly illustrate Gayet
Wernicke's encephalopathy, and the diagnostic difficulty it
entails in a tropical environment.

Material and Methods.

The six patients were hospitalized in the neurology department
of the University Hospital of Conakry from January 1, 2019, to
January 12, 2021, the only specialized center in the country for
the care of elderly and adult patients suffering from neurological
conditions: strokes, neuro-infections , neurodegenerative and
metabolic diseases.

The inclusion criteria were as follows:

- Patients aged 56 to 76 hospitalized for COVID-19 in the
Donka COVID-19 treatment center and discharged cured
attested by PCR serological tests.

- These patients presented, after their discharge 4 to 6 months,
a semiology including confusional disorders, oculomotor
disorders sometimes associated with impaired balance in a
clinical context of undernutrition.

- A dietary survey was carried out in all patients, focusing on
the number of meals, food diversification.

- Nutritional status was also assessed by determination of the
World Health Organization body mass index (BMI), weight
(in kg) / height squared (m?) of the Detsky index [9] and the
alumina dosage.

All six patients had a biological assessment NFS, VS,
CRP, Fasting blood glucose, calcium, serum iron, ASAT,
ALAT, Gamma-GT, free and conjugated bilirubin, ammonia,
amylasemia, Lipasemia, urea, creatinine, ionogram, LDL-
cholesterol, HDL-cholesterol, triglycerides, TP assay, TCK, 24-
hour proteinuria.

The criteria for evoking protein-energy malnutrition in our
patients were sought weight loss > 5% of body weight food
intake <2/3 of needs, plasma albumin < 35g/l, normocytic
anemia, and cholesterol < 1, 5g/1.
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This semiology of EGW is linked to a thiamine deficiency (N:
70-130 mmol/1) apart from all other etiologies.

As part of the differential diagnosis, the following biological
explorations were carried out:

- PCR on CSF: HSV (VZV, EBV, enterovirus, HHV6, HIV
serology, cryptococci).

- Search for abnormal cells on CSF to exclude tumor causes
gliomatosis and lymphoma.

The electrocardiogram was performed in all patients looking
for high-output heart failure according to the criteria of Zipes et
al [10] associated with chest X-ray.

- All patients underwent neuroradiological examinations:
magnetic  resonance imaging supplemented by an
electroencephalographic examination, the results of which were
classified into 3 types:

Typel

- EEG with predominance of alpha rhythms of parieto-occipital
topography whose amplitude is greater than 40 pvolts without
pathological rhythms.

- EEG with alpha dominance rhythms of small amplitudes up
to 25 pvolts with tendency to flattening.

Type I1

- EEG without dominance proper with the existence of irregular
alpha rhythms without the presence of pathological waves.

- EEG with Theta rhythms of 4 to 6 cycles/second, especially
temporo-parietal topography of low amplitude of 30 to 40 pvolts,
isolated or sometimes grouped in the form of paroxysmal bursts.

Type II1

- EEG with Theta and Delta rhythms showing abnormal
patterns.

- EEG with slowing of alpha rhythms associated with bursts of
Theta and Delta waves.

The therapeutic plan consisted in the institution of 100mg/
day of thiamine parenterally for 15 days, then 10mg/day orally
with dietary diversification: legumes, meats, whole grains and
elimination of coffee, tea and shellfish.

The healing criteria retained are the disappearance of asthenia,
vigilance disorders and the disappearance of the signs of EGW.

Results.

The analysis of the results of this study focused on the clinical,
biological, neuroradiological and electrophysiological data.

Clinical data.

The documented clinical examination identified other
symptoms associated with the elements of this triad.

These different disorders identified are more or less associated.
The clinical examination also revealed signs of masked
depression with anorexia, early satiety, with dysgeusia. In
one patient (N°6) neurological examination also showed
unsystematic orofacial dyskinesia.

This table shows proven malnutrition in our patients.

Neuroradiological data.

The MRI performed in all our patients revealed hypersignals
in T2 in the periaqueductal diencephalo-mesencephalic regions
at the level of the mammillary bodies of the floor of the IV
ventricle and in the median wall of the Thalamus (Figure 1A-D).
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Figure 1A. MRI: FLAIR sequence and diffusion showing hyperintense
abnormalities affecting the median thalamus.

Figure 1B. MRI: Flair sequence and diffusion. extension of the lesions
appearing in hypersignal superior paravermian of the cerebellum.

Figure 1C. MRI: hyperintensities in T2 in
mesencephalic regions.

the diencephalo-
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Figure 1D. MRI: FLAIR sequence showing an extension of the lesions
affecting the cerebellum and the mammillary bodies.

Electroencephalographic data.

The analysis of the bioelectrical activity although not speaking
in this pathology was evaluated in all our patients because of
the confusional syndrome which can mimic an epilepsy with
strictly cognitive connotations.

Our patients responded in this study to the criteria of STAGE I
(patient 2, 3, 4.5) and Stage II (1.6) deemed non-specific.

Evolution.

Subjected to the notified treatment, the signs regressed
in 4 patients with disappearance of oculomotor signs and
incoordination disorders. Two patients died in an array of
Shoshin beriberi with heart failure.

Discussion.

This study reports 6 (six) observations of Wernicke's Gayet
encephalopathy diagnosed in the University Hospital of Conakry
in patients presumed cured of COVID-19 but presenting
with severe malnutrition. This series does not concern the
neurological manifestations associated with COVID-19 in the
acute phase of the disease as described by Meppiel and De
Broucker [11], Jason kho et al. [8] and other series reviewed
[12-15]. These patients presented Gayet Wernicke's semiology
after 4 to 6 months leaving the center and successive serological
tests did not identify a second or third episode of reinfestation,
the PCR Covid-19 serologies being negative.

Gayet Wernicke's encephalopathy has been described in
several pathologies associated with frequent nutritional
deficiencies classically in tropical environments: starvation,
food insufficiency, severe vomiting, anorexia nervosa, chronic
gastro-duodenal pathologies, prolonged parenteral nutrition,
HIV [16-18].

It has been well established since the publications of Chidlovski
et al. [19] that elderly subjects are vulnerable to vitamin
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deficiencies, in particular thiamine. Evaluation of nutritional
status according to BMI (Table III) demonstrates the existence
of undernutrition for all patients, confirmed by the Detsky index
[9], which is based on a globally subjective, purely clinical
approach to the nutritional status and which made it possible to
classify our patients in groups B and C; this series shows that the
main cause of B1 deficiency in these patients lies essentially in
a reduction in intake with a diet based essentially on white rice
without intake of primary food sources of thiamine, legumes,
beef, whole cereals. This situation is aggravated in three patients
who are chronic tea drinkers,

It has been well established since the work of Sechi and Serra
in 2007 [3] that thiamine stores are 18 days on average in
humans. Thus, all situations of nutritional disorders, quantitative
and qualitative reduction in food as observed in these patients,
poverty of Bl (white rice), chronic gastrointestinal disorders
lead to the emergence of neurological and cardiovascular
disorders by B1 deficiency[16,21-23].

The physio pathological bases of thiamine deficiency have
been the subject of several publications [3,24,25] although
some aspects still remain unresolved. Thiamine would intervene
as a co-factor in the enzymatic reactions which cleave alpha-
ketoacids while also intervening in the biochemical reactions
essential for the synthesis of DNA and RNA [25,26].

In general, apart from the genetic factors incriminated by
certain authors, the appearance of the neurological syndrome,
in particular Gayet Wernicke's Encephalopathy, is due to a
low intake of B1, a reduction in the absorption and storage
of thiamine diphosphate. and a change in energy expenditure
[25,26].

The clinical pictures of GAYET Wernicke's encephalopathy
observed in this study do not fundamentally differ from
those described in the literature [3,16] with the presence of
two associated entities: orthostatic hypotension and masked
depression syndromes. The neurological manifestations
observed in this study correspond to the known clinical and
neuroradiological characteristics of this condition. Note,
however, the existence of severe forms related to the importance
of vegetative and depressive disorders.

In this series, the clinical, biological and neuroradiological
approach made it possible to exclude neurological syndromes
mimicking the picture of Gayet Wernicke's Encephalopathy:
alcoholic cerebellar degeneration or Pierre Marie Foix
Alajouanine syndrome, amnesic encephalopathies, systemic
diseases in particular Behget's disease (absence of orogenital
aphtosis, bilateral papilledema without other associated
anomalies), Sarcoidosis (no elevation of ACE, angiotensin-
converting enzyme, salivary gland biopsy, no granules, no
fibrous lesions in the thoraco-abdomino-pelvic scanner),
meningoencephalitis PCR on CSF: HSV (VZV, EBV, CMV,
enterovirus, HHV6) negative [27].

Tumor causes including gliomatosis and lymphomas and
paraneoplastic causes were sought. The diagnosis in this study
was based on the signs, the thiamine dosage and the neuro-
radiological data correlated with those of the literature [4,5].
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Table 1. Clinical characteristics of 6 patients with EGW.

No. Sex Agelyear Clinical signs Neurological signs

1 M 58 Confusional syndrome, horizontal nystagmus OTR hyporeflexia in all 4 limbs.
Confusional syndrome, bilateral VI paresis, Oscillation in Romberg position,

2 M 62 . . .
cerebellar ataxia Hyporeflexia of 4 limbs

3 F 59 Confusional syndrome, gaze paralysis, ataxia Cere.bellar static asynergy, Hyporeflexia in

the limbs.

4 M 7 Confusional syndrome, bilgteral VI paresis, bilateral | OTR hyperefiexia iI:l .all 4 limbs. Instability
incomplete ophthalmoplegia at the Romberg position

5 F 65 Confusional syndrome, vertical nystagmus, cerebellar Vivid OTR to.all 4 limbs. Babinski's
syndrome cerebellar static asynergy
Confusional syndrome, vertical nystagmus and . . .

6 M 75 . . OTR hypereflexia without pyramidal sign.
elemental ataxia abasia

OTR: osteotendinous reflex.

Table 2. Associated signs.

Clinical signs patients

VEGETATIVE SIGNS

Orthostatic hypotension, with drop in blood pressure to 30mmHg when standing, Sweating, postural orthostatic 1,2,6

tachycardia syndrome.

GASTROINTESTINAL DISORDERS 34

Dry mouth, diarrhea sometimes constipation, gastroparesis, swallowing disorders ’

neuropsychiatric disorders 125.6

Dizziness, drowsiness, dysphoric mood, disturbance in attention, anorexia e

Clinical signs patients

VEGETATIVE SIGNS

Orthostatic hypotension, with drop in blood pressure to 30mmHg when standing, Sweating, postural orthostatic 1,2,6

tachycardia syndrome.

GASTROINTESTINAL DISORDERS 34

Dry mouth, diarrhea sometimes constipation, gastroparesis, swallowing disorders ’

neuropsychiatric disorders 1256

Dizziness, drowsiness, dysphoric mood, disturbance in attention, anorexia =

Table 3. Paraclinical data in 6 patients with EGW.

N° Thiamine Albumin Lymphocytes Weightloss Cholesterol Diet

N=70-130mmol <25g/IN (35-48) |<800/mm? >10%pc <0.5¢g/1
1 45 18 590 V degree 1.28 White Rice, Fish, Coffee
2 56 22 420 Degree IV 1.32 White Rice, Fish, Tea,
Shrimps

3 48 21 630 V degree 1.42 White rice, meat

4 51 19 628 II degree 1.12 White rice, shrimps, fish, meat

5 58 22 542 V degree 1.32 White Rice, Fish

6 62 17 601 III degree 1.21 White Rice, Fish

This table shows proven malnutrition in our patients.

Conclusion.

This retrospective study of six (6) cases, characterized by
classic semiology, functional disorders, ataxia, and oculomotor
impairment increased by the presence of dysautonomia
and masked depression syndrome reveals the presence and
persistence of EGW in elderly patients assumed to be cured.
of Covid-19. The existence of this semiology in these patients
requires the initiation of treatment with thiamine.
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