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NON-ALCOHOLIC WERNICKE'S ENCEPHALOPATHY
IN A KIDNEY TRANSPLANT RECIPIENT

R.O. Kantariya, O.N. Vetchinnikova, A.V. Vatazin, L.A. Sherman
Vladimirsky Moscow Regional Research Clinical Institute, Moscow, Russian Federation

Background. Non-alcoholic Wernicke’s encephalopathy occurs in various somatic conditions with thiamine
deficiency, excessive excretion of thiamine, or impaired thiamine metabolism. Very few cases of this pathology
have been described in chronic kidney disease (CKD). We present a unique case of non-alcoholic Wernicke’s
encephalopathy in a patient with a kidney transplant is presented. Past medical history. The patient underwent
kidney transplantation in 2008. Outpatient follow-up by a nephrologist was irregular. Renal graft function remained
relatively stable: blood creatinine 200-240 pmol/L, estimated glomerular filtration rate 40—30 mL/min, tacrolimus
plasma concentrations tended to increase (5.7-7.6-8.4-10.4 ng/mL); repeated graft biopsy (in 2015 and in 2017)
determined the chronic toxicity of calcineurin inhibitors. The patient’s condition worsened in late January 2020:
body temperature increased to 38°C, nausea, vomiting, loose, watery stools for up to 5 times per day, 8 kg weight
loss, decreased diuresis. A few days later, double vision, shaky gait and then immobility appeared. Biochemical
examination results: potassium 3.8 mmol/L, sodium 139 mmol/L, alpha-amylase 159 units/L (norm 0—100 units/L),
creatinine 242 mmol/L, urea 13.2 mmol/L; ultrasound signs of pancreatitis. Magnetic resonance imaging (MRI)
of the brain: bilateral diffuse lesions of the midbrain, thalamus, and cerebellum. Based on the clinical picture
and on brain MRI results, Wernicke’s encephalopathy was diagnosed. Parenteral administration of thiamine had
a good effect. Conclusion. Possible mechanisms of the development of Wernicke’s encephalopathy in a patient
were discussed. Vigilance is required regarding this disease when metabolic disorders occur in patients with CKD.
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Wernicke’s encephalopathy is a rare severe degenera-
tive brain damage first described by German psychiatrist
Carl Wernicke in 1881 as acute superior haemorrhagic
polio-encephalitis in two men suffering from alcoho-
lism and a woman with pyloric stenosis [1]. Thiamine
(vitamin B1) deficiency underlies the disease, but this
association became known much later than the first ob-
servations described by C. Wernick in the middle of the
last century [2]. Thiamine is a water-soluble vitamin
that is not synthesized in the body; its daily require-
ment depends on carbohydrate intake — 1-2 mg for a
healthy person. Total thiamine reserves in the body are
relatively small — 30—50 mg — and are completely deple-
ted after 4—6 weeks in the absence of thiamine intake.
Thiamine is required by cell membranes to maintain
osmotic gradient, and is involved in glucose metabolism
and neurotransmitter synthesis. Vitamin deficiency can
be twofold: exogenous (due to insufficient intake from
food) and endogenous (due to impaired absorption of
the vitamin in the gastrointestinal tract or its increased
excretion). Another possible mechanism for the onset of
Wernicke’s encephalopathy is the inhibition of thiamine
conversion into thiamine pyrophosphate — the active
part of alpha-ketoglutarate dehydrogenase, pyruvate de-
hydrogenase and transketolase — enzymes that ensure
normal metabolism of nervous tissue. Therefore, in case

of thiamine reduction in the body, the most pronounced
changes occur in the brain, where the activity of oxi-
dative metabolism is very high: lack of energy leads to
reduced glucose utilization by neurons and damage in
their mitochondria [2].

The exact prevalence of the disease is unknown; diag-
nosis is often established only at autopsy. In general, the
incidence of Wernicke’s encephalopathy is estimated at
0.4-2.8%, with a lower incidence of 0.04—0.13% for that
of non-alcoholic origin [3]. The most common cause of
Wernicke’s encephalopathy is alcoholism. Non-alcoholic
Wernicke encephalopathy occurs in many clinical situ-
ations, most often associated with malnutrition or acute
metabolic stress. In particular, thiamine deficiency can
be experienced by patients suffering from cancer, sep-
sis, those undergoing surgical procedures, etc. [3, 4].
Despite the indicated rarity of this condition, only in the
last few years a large number of clinical observations
of Wernicke’s encephalopathy in patients not abusing
alcohol have been described: with gastrointestinal disor-
ders of various origins (surgery, cancer, pregnancy, etc.),
fasting or strict dietary restrictions (strict adherence to
fasting), malnutrition, anorexia nervosa, brain injury,
encephalitis with lesions of the basal nuclei and temporal
lobes, and carbon monoxide poisoning [5—13]. It is of
interest to observe Wernicke’s encephalopathy in patients
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who underwent liver, bone marrow, hematopoietic stem
cell transplantation [ 14—16]. At the same time, according
to PubMed search engine results, Wernicke’s encepha-
lopathy is rarely described in chronic kidney disease
(CKD), although this disease is characterized by a wide
variety of metabolic disorders. We have encountered
only a small series of observations in patients receiving
dialysis therapy [17-21]. We present a unique case of
non-alcoholic Wernicke encephalopathy, which deve-
loped against the background of metabolic disorders in
a patient with a kidney transplant. This is the first report
of its kind; we have not found any such description in
any other available published report.

Patient N., born in 1988, from a distant Moscow su-
burb, has been observed at the kidney transplantation
ward of Viadimirsky Moscow Regional Research Clinical
Institute in Moscow since 2007. The patient considers
himself 'sick since 2006, when his blood pressure incre-
ased to 250/160 mm Hg and he developed peripheral
edema (lower extremities). Examination revealed incre-
ased blood creatinine levels to 300 umolL/l (estimated
glomerular filtration rate (eGFR) 25 mL/min). Chronic
glomerulonephritis was diagnosed (without histological
confirmation), stage 4 CKD, nephroprotective and sym-
ptomatic therapy was administered. In August 2007, due
to the development of end-stage chronic renal failure,
long-term hemodialysis therapy was initiated. A year
later (November 6, 2008), cadaveric kidney transplan-
tation was performed, immunosuppressive therapy was
conducted according to the standard protocol: basili-
ximab 40 mg, metipred 1000 mg, prednisolone 30 mg/
day, tacrolimus at 0.2 mg/kg/day starting dose until the
target concentration was reached and mycophenolic acid
1440 mg/day. Graft function was delayed; 3 hemodia-
lysis sessions were performed. Diuresis was restored
in a week with a gradual decrease in azotemia levels
(Table 1). Ultrasound examination of the kidney trans-
plant was unremarkable. The patient was discharged a
month later in a satisfactory condition, with stable graft
Sfunction.

The patient was readmitted 1.5 months later due to
deterioration of the condition: loss of appetite, diffuse
abdominal pain, vomiting, persistent diarrhea, low-gra-
de fever. On admission, the patient's condition was mo-
derate, body temperature 37.6 °C, dry skin, and visible
mucous membrane. Respiratory rate was 22/min, with
no peculiarities on lung auscultation. BP 85/55 mm Hg,
pulse 120/min, low-filled. The abdomen was moderately
swollen, painful on palpation in the epigastric region.
There were no acute abdominal symptoms. Renal graft in
the left iliac region, elastic, painless. Diuresis 1000 mL/
day. Complete blood count: hemoglobin 10° g/L, white
blood cells 1.3 % 10°/L, neutrophils 0.5 x 10°/L, platelets
95 x 10°/L. Hematologist’s conclusion: grade 4 neutro-
penia. Blood electrolytes: sodium 137 mmol/L, potassium
3.4 mmol/L, calcium, phosphorus within normal range.
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Total bilirubin, liver enzymes, alkaline phosphatase, glu-
cose, and blood lipids were within the reference values.
Serum amylase level was 257 U/L (normal 0—100), blood
creatinine and urea were respectively 600 umol/L, and
34 mmol/L. Bacteriological examination of stool: Candi-
dapp 10° E. coli 10°, Ps. vulgaris 10° CFU/ml. The test
result for cytomegalovirus, Epstein—Barr virus, hepatitis
was negative. Ultrasound examination of the renal graft
was unremarkable, abdominal organs — signs of acute
pancreatitis. The patient was examined by a gastroente-
rologist with the following diagnosis. acute pancreatitis,
intestinal dysbiosis. In general, the patient s clinical and
laboratory symptoms were consistent with acute pan-
creatitis, acute graft injury, and grade 4 neutropenia.
The therapy administered included intravenous infusion
of saline, antibiotics, including antifungal and antiviral,
a proton pump inhibitor, antispasmodic drugs, and a
prebiotic. Mycophenolic acid was canceled, granulocyte
colony-stimulating factor (filgrastim) was prescribed,
methylprednisolone in a total dose of 1000 mg was ad-
ministered. A few days later, the patient’s condition im-
proved: body temperature returned to normal, vomiting
stopped, stool normalized, abdominal pain regressed,
blood pressure 115/85 mm Hg, daily urine output incre-
asedto 2.5 L, blood creatinine and urea levels decreased
to 330 umol/L and 26 mmol/L, respectively, with a further
decrease, white blood cells 5.0 x 10°/L, platelets 167 %
10°/L. A week later; renal graft biopsy was performed
with the following conclusion: the histological picture

Table 1

Results of laboratory examination of patient N.
in the early postoperative period after kidney

transplantation
Indicator Kidney transplantation, Nov. 6,
2008
Nov. 13, | Nov. 21, | Dec. 2,

2008 2008 2008
Diuresis, mL/day 2000 3600 3400
Creatinine, umol/L 790 390 180
Urea, mmol/L 27 30 20
Hemoglobin, g/L 100 96 101
Bilirubin, pumol/L 4.0 7.8 9.7
AST, units/L 21 12 10
ALT, units/L 40 18 9
Alkaline phosphatase, u/L 60 61 70
Albumin, g/L 43 40 36
Cholesterol, mmol/L 3.1 3.7 33
Uric acid, pmol/L 327 595 443
Glucose, mmol/L 4.0 5.2 4.9
Calcium, mmol/L 2.2 2.1 2.1
Phosphorus, mmol/L 2.8 2.1 1.1
Daily proteinuria, g 2.6 0.87 0.43
Tacrohmu§ serum 72 36 103
concentration, ng/mL
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is consistent with acute tubular necrosis of the donor
organ. A month later, the patient was discharged in sa-
tisfactory condition with normal peripheral blood and
biochemical parameters, with satisfactory graft function
(blood creatinine 180 umol/L, blood urea 9.3 mmol/L).

There was outpatient follow-up at the consultative
and diagnostic center of Viadimirsky Moscow Regional
Research Clinical Institute 1-3 times a year (Table 2).
Tacrolimus dose was adjusted taking into account its
serum concentration, which tended to increase; graft
function remained relatively stable. In the fall of 2014,
the patient independently stopped taking prednisolone,
after which he developed peripheral edema (lower ex-
tremities), his blood pressure increased to 180/110 mm
Hg; During examination, daily proteinuria was 2 g. In
October 2015, a repeated biopsy of the renal graft was
performed with the following conclusion: chronic graft
nephropathy stage 1, chronic calcineurin inhibitor toxi-
city. The patient resumed taking prednisolone, tacrolimus
dose was adjusted, and an angiotensin-converting en-
zyme inhibitor was prescribed. His condition stabilized,
peripheral edema disappeared, blood pressure returned
to normal 125-130/80 mmHg, proteinuria decreased to
1.2 g/day.

InJuly 2017, with increasing proteinuria, a third ne-
phrobiopsy was performed with the following conclu-
sion: chronic calcineurin inhibitor nephrotoxicity with
diffuse global nephrosclerosis, chronic graft nephropa-
thy stage 2.

Sudden deterioration at the end of January of the cur-
rent year: body temperature increased to 38 °C, nausea,
vomiting, loose, watery stools up to 5 times a day, up to
8 kg weight loss, decreased urine output. A few days later,
double vision, shaky gait, then immobility appeared; the
patient was admitted to an infectious diseases clinic at his
place of residence. No evidence of acute infectious patho-
logy was obtained. Complete blood count: hemoglobin
121 g/L, white blood cells 6.6 % 10°/L, platelets 324 x
10°/L; biochemical blood test: potassium 3.8 mmol/L,

sodium 139 mmol/L, liver enzymes within normal values,
creatinine 242 mmol/L, urea 13.2 mmol/L. Ultrasound
examination of the abdominal organs and kidney trans-
plant was unremarkable, except for the pancreas, which
showed ultrasound signs of pancreatitis: the gland was
enlarged, with indistinct contours, increased echogeni-
city and heterogeneous (blurred) structure. An increase
in neurological symptoms was recorded, brain MRI was
performed with the following conclusion: central pontine
myelinolysis. The condition was regarded as a secondary
autoimmune process, methylprednisolone pulse therapy
methylprednisolone in a total dose of 3000 mg was admi-
nistered. Simultaneously, symptomatic, neuroprotective,
antibacterial therapy was administered. However, the
patient’s condition continued to deteriorate: he stopped
swallowing solid food, hyperkinetic disorders appeared.
The patient was transferred to the intensive care unit
of Vladimirsky Moscow Regional Research Clinical
Institute.

On admission, his condition was serious. He was
conscious with a normosthenic physique. Reduced nu-
trition. His skin and mucous membranes were moist,
pale pink. Vesicular breathing, no wheezing, respiratory
rate 17 per minute. Muffled heart sounds, rhythmic. BP
150/80 mm Hg. Heart rate 90 beats/min, satisfactory
filling. Moist tongue, coated with white plaque. Soft ab-
domen, painless on palpation. The liver was not enlar-
ged. Peristalsis was audible. The graft was palpable in
the left iliac region, elastic, and painless. Unassisted
urination. Diuresis 1200 mL/day. Laboratory results are
presented in Table 3.

Neurological status. The patient was conscious, on
a Glasgow Coma Scale score of 15. Productive contact
was difficult due to speech disorders. Speech with gross
dysarthria. Nasal tone of voice (nasolalia). No meninge-
al signs. Correctly oriented, lethargic, apathetic, drowsy.
Obeys simple commands. Emotionally labile, quickly
exhausted. Hearing was not impaired. D = S eye slits,
bilateral partial ptosis. Did not follow the hammerhead.

Table 2

Results of laboratory examination of patient N. at the outpatient follow-up stage

Parameter Date of examination at the Consultative and Diagnostic Center, Vladimirsky
Moscow Regional Research Clinical Institute
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Diuresis, mL/day 1700 | — | 1800 | 1900 | 1800 | 1800 | 2100 | 2300 | 2200 | — | 1800
Blood creatinine, pmol/L 210 | 220 | 190 | 180 | 240 | 210 | 180 | 206 | 210 | 270 | 240

eGFR, mL/min 38 36 42 44 31 37 43 36 35 26 30
Blood urea, mmol/L 92 | 11.1 | 97 | 105 | 11.6 | 12.1 | 124 | 10.8 | 9.2 | 182 | 17.8
Proteinuria, g/day 1.6 — 0.6 1.2 | 05 1.8 1.2 | 0.6 1.1 - 0.4
Tacrolimus serum concentration, ng/mL 64 | 6.5 84 | 49 | 54 | 6.6 | 7.6 | 85 7.3 7.6 | 6.5
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Rounded pupils, D < §. Photoreactions: direct and con-
comitant, OD = OS = lively. Face was symmetrical,
tongue along the midline. Pharyngeal reflex depressed,
choking when swallowing. Raising the shoulders and
turning the head were not impaired. Motor functions:
amount of active and passive movement was not limited.
Strength of arm muscles D = S = 5 points, legs D =
S = 5 points. Tone in the extremities is physiological.
Tendon and periosteal reflexes: from the hands D = S,
lowered; knee D = S, lowered; Achilles D = S, lowered.
No pathological foot marks. Coordination of movements:
fingers — a nasal test was performed with pronounced
coarse tremor and past-pointing, more on the left. No
sensitive impairments.

A differential diagnosis between central pontine my-
elinolysis and Wernicke's encephalopathy was made.
The absence of hyponatremia and hypoosmolarity in the
patient throughout the disease, as well as the effect of me-
thylprednisolone pulse therapy (3000 mg in total) made
the diagnosis of central pontine myelinolysis and the
autoimmune nature of this condition doubtful. Repeated
brain MRI was performed: no volumetric masses were
detected in the brain substance. In the midbrain, in the
dorsal thalamus, in the superior cerebellar peduncle and
paraventricularly around the fourth ventricle, as well
as in the vermis and the anterior lobe of both cerebellar
hemispheres, almost symmetrically, a pathological MR
signal area — hyperintense MR signal on T2-weighted
images, isointensive — on T1-weighted images, without
volumetric effects on adjacent brain structures — was
visualized. Diffusion-weighted imaging showed diffusi-
on restriction from 2 symmetrically located foci in the
midbrain due to edema. In the white matter of the ce-
rebral hemispheres, multiple different-sized foci of the
altered MR signal with fairly clear contours, up to 8 mm
in maximum dimension, with a tendency for fusion of
2 lateral ventricles in the leuoaraiosis zone were detec-
ted. There was no dislocation of midline structures. All
cerebrospinal fluid (CSF) pathways — basal cisterns,
cerebral ventricles and external subarachnoid space
along the cerebral hemispheres and cerebellum — were
not dilated. The pituitary gland was not enlarged. The
craniovertebral junction is correctly formed, the cere-
bellar tonsils were at the level of the foramen magnum
plane. The paranasal sinuses were airy. The orbits were
without pathological changes. Conclusion: MRI signs
of Wernicke's encephalopathy: bilateral diffuse lesion
of the midbrain, thalamus and cerebellum without volu-
metric effect on adjacent brain structures; focal white
matter lesion is probably a manifestation of metabolic
encephalopathy (Fig.).

Based on clinical symptoms, the presence of oculo-
motor disorders, ataxia, changes in mental status and
characteristic MRI signs of brain injury, as well as gi-
ven the onset of the disease, corresponding to a severe
exacerbation of chronic pancreatitis, the patient was
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Table 3

Results of laboratory examination of patient N.
at the last hospitalization

Indicator At admission At discharge
Content in the blood
Creatinine, umol/L 241 205
eGFR, ml/min 30 37
Urea, mmol/L 23.7 22.3
Tacrolimus, ng/ml 8.6 4.9
Alpha-amylase (norm
O—II)OO U/Iz,) ( 153 69
Hemoglobin, g/L 119 126
Bilirubin, pmol/L 15.1 9.8
AST, units/L 22 17
ALT, units/L 12 12
Alkaline phosphatase, 177 (norm 68 (norm
uw/L 0-258 units/L) | 30-120 units/L)
Albumin, g/L 41 45
Cholesterol, mmol/L 4.0 4.1
Osmolarity, mosmol/L 291 282
Sodium, mmol/L 141 138
Potassium, mmol/L 33 43
Ionized calcium,
mmol/L 1.14 1.17
Phosphorus, mmol/L 1.62 1.2
Procalcitonin, ng/mL 02 _
(norm 0-0.1) '
Diuresis, mL/day 1200 2300
Daily proteinuria, g 1.5 1.1

diagnosed with neurological Wernicke s encephalopathy.
Treatment was prescribed according to the guidelines
of the European Federation of Neurological Societies
[22]: intramuscular thiamine hydrochloride 300 mg/
day (10 days), 200 mg/day (10 days), 100 mg/day for
1 month, then oral benfotiamine 150 mg/day for 1 month,
thioctic acid 600 mg/day, intravenous drip, followed by
a switch to oral administration for 1 month; intramus-
cular pyridoxine hydrochloride 100 mg/day (10 days),
intramuscular cyanocobalamin 1000 mcg/day (10 days).

The patient’s condition improved against the back-
ground of the therapy, he became more active, his vision
began to recover, and his speech improved. To continue
treatment, the patient was transferred to a neurological
hospital at the place of his residence. Six months later, he
was examined at the consultative and diagnostic center
of Viadimirsky Moscow Regional Research Clinical In-
stitute with the following conclusions: satisfactory con-
dition, neurological status without pathological chan-
ges, graft function remained reduced and stable: blood
urea 14.1 mmol/L, blood creatinine 239 mmol/L, eGFR
30 mL/min, daily proteinuria 1.3 g, tacrolimus plasma
concentration 6.6 ng/mlL.
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DISCUSSION

So, our patient was diagnosed with Wernicke’s ence-
phalopathy, a severe brain injury caused by thiamine de-
ficiency, in the long-term (after 11 years) post-transplant
period. It is known that the latter occurs not only with
chronic alcoholism, which our patient does not suffer
from, but also with a number of other somatic diseases.
In this case, the leading risk factor for Wernicke’s ence-
phalopathy was most likely acute exacerbation of chronic
pancreatitis, as indicated by his increased serum amylase
levels and pancreas ultrasound examination findings.
Anorexia, repeated vomiting, and diarrhea caused by
pancreatitis caused insufficient intake, excessive excre-
tion of thiamine and its depletion in the body. There has
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been a reported case of non-alcoholic Wernicke encepha-
lopathy in pancreatitis complicated by severe metabolic
disorders [23]. In turn, the appearance of pancreatitis
and gastroenterological disorders in our patient could
be associated with tacrolimus toxicity. It is reported that
up to 75% of patients taking this calcineurin inhibitor
have some type of gastrointestinal issues [24]. In our
patient, chronic calcineurin inhibitor toxicity had a long
history and was confirmed by repeat renal graft biopsy.
The patient’s low compliance, possibly due to his youth
and/or a far-away place of residence, made his dynamic
examination and follow-up by a nephrologist irregular.
Another mechanism of thiamine deficiency in our patient
can be assumed to be a disorder in its phosphorylation,

Fig. Non-contrast-enhanced magnetic resonance imaging of the brain of patient N.: a, b. T2-weighted (axial) images of the
brain; c, d. diffusely weighted (sagittal) images of the brain. Symmetrical enhancement of the MR signal from the midbrain
and thalamus (shown by arrows)
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which occurs with the participation of magnesium [25,
26]. Decreased serum magnesium levels associated with
inhibition of its tubular reabsorption under the influence
of calcineurin inhibitors is more common in the early
postoperative period but is also possible in the long term
[27]. However, measuring the serum magnesium levels
is not a routine biochemical test and has not been per-
formed in this case.

Wernicke’s encephalopathy in non-alcoholic patients
has mainly complex clinical manifestations and atypical
development of the disease [3, 5, 10, 11]. Our patient
turned out to be an exception in this respect. In him, Wer-
nicke encephalopathy manifested itself by the classical
triad described by the author: oculomotor disorders, ata-
xia, and mental disorders, although this triad occurs in a
third or half of patients [1, 3, 11]. It was the classical cli-
nical symptoms, as well as the absence of hyponatremia
episodes during the course of the disease, that served as
the basis for diagnosis of Wernicke’s encephalopathy and
exclusion of central pontine myelinolysis. The diagnosis
is usually verified by neuroimaging — brain MRI reveals
a symmetrical medial thalamic lesion, which occurred
in the patient we observed [5, 11]. Finally, the rapid re-
sponse to parenteral thiamine administration provided
additional supporting evidence in favor of Wernicke’s
encephalopathy.

If the timeliness of the diagnosis of Wernicke’s ence-
phalopathy is based on clinicians’ awareness, alertness
and familiarity with the predisposing factors and clinical
symptoms of the disease, its prognosis depends on the
earliest possible initiation of pathogenetic therapy, i.e.
adequate thiamine administration. Delaying treatment or
not initiating it at all can lead to Korsakoff’s psychosis or
even death [3, 5]. An important point of this observation
was the correct diagnosis of Wernicke’s encephalopathy
and the immediate administration of thiamine, which led
to a good outcome — complete disappearance of neuro-
logical symptoms in the patient.

CONCLUSION

This clinical case is the first description of Wernicke’s
encephalopathy in a kidney recipient. It indicates the
complexity of diagnosis and the difficulty of differential
diagnosis of this condition with central pontine myeli-
nolysis, as well as the curability of this disease with the
right management tactics. This case highlights the im-
portance of being vigilant for Wernicke’s encephalopathy
in situations involving significant metabolic disorders
that are common in CKD. Timely diagnosis and proper
treatment will improve the prognosis.

The authors declare no conflict of interest.
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