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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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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/l, 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 

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 (m²) 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/l.
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This semiology of EGW is linked to a thiamine deficiency (N: 
70-130 mmol/l) 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:
Type I

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

- EEG with alpha dominance rhythms of small amplitudes up 
to 25 μvolts with tendency to flattening.
Type II

- 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 μvolts, 
isolated or sometimes grouped in the form of paroxysmal bursts.
Type III

- 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 (Nº6) 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).

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 the diencephalo-
mesencephalic regions.
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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 

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 B1 (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 Behçet'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].

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

Authors have no conflicts of interest to declare.
REFERENCES
1. Lehrbuch der Gehirnkrankheiten für Aertzte und Studirende. 
Kassel & Berlin: Theodor Fisher. 1881;2229-2246.

2. Campbell ACP, Russel WR. Wernicke’s Encephalopathy: 
the clinical features and their probable relationship to vitamin B 
deficiency. QJM. 1941;10:41-64.
3. Sechi GP, SERRA A, Waniche’s encephalopathy new clinical 
setttings and recent advances in diagnosis and management. 
Lancet neurol. 2007;6:442-455.
4. LENV, Vargasmi, Binj F, et al. Apport de L’IRM dans 
l’exploration de l’encephalopathie de Gayet Wernické journal 
of neuroradiology. 2002;29:153-160.
5. Young-chul jung, Sandra chanraud Edith Sullivan V. 
Neuroimaging of Wernicke’s encephalopathy and korsakoff’s 
Sydrome neuropsychol Revieux. 2012;22:170-180.
6. Meredith wicklund R, David knopman S. Brain MRI findings 
in Wernicke encephalopathy. Neurology clinical prache. 
2013;3:363-364.

No. Sex Age/year Clinical signs Neurological signs
1 M 58 Confusional syndrome, horizontal nystagmus OTR hyporeflexia in all 4 limbs.

2 M 62 Confusional syndrome, bilateral VI paresis, 
cerebellar ataxia

Oscillation in Romberg position, 
Hyporeflexia of 4 limbs

3 F 59 Confusional syndrome, gaze paralysis, ataxia Cerebellar static asynergy, Hyporeflexia in 
the limbs.

4 M 71 Confusional syndrome, bilateral VI paresis, bilateral 
incomplete ophthalmoplegia

OTR hypereflexia in all 4 limbs. Instability 
at the Romberg position

5 F 65 Confusional syndrome, vertical nystagmus, cerebellar 
syndrome

Vivid OTR to all 4 limbs. Babinski's 
cerebellar static asynergy

6 M 75 Confusional syndrome, vertical nystagmus and 
elemental ataxia abasia OTR hypereflexia without pyramidal sign.

Table 1. Clinical characteristics of 6 patients with EGW.

OTR: osteotendinous reflex.

Clinical signs patients
VEGETATIVE SIGNS
Orthostatic hypotension, with drop in blood pressure to 30mmHg when standing, Sweating, postural orthostatic 
tachycardia syndrome.

1,2,6

GASTROINTESTINAL DISORDERS
Dry mouth, diarrhea sometimes constipation, gastroparesis, swallowing disorders 3.4

neuropsychiatric disorders
Dizziness, drowsiness, dysphoric mood, disturbance in attention, anorexia 1,2,5,6

Clinical signs patients
VEGETATIVE SIGNS
Orthostatic hypotension, with drop in blood pressure to 30mmHg when standing, Sweating, postural orthostatic 
tachycardia syndrome.
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