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Wernicke’s Encephalopathy in Acute and
Chronic Kidney Disease: A Systematic
Review

Erik Oudman, PhD,*t Jan W, Wijnia, PhD,»*1 David Severs, MSc, MD,T Misha J. Oey, MSc,*t
Mirjam van Dam, MSc,*T Maaike van Dorp, MSc,*T and Albert Postma, PhD*t

Thiamine (vitamin B1) deficiency is relatively common in patients with kidney disease. Wernicke’s encephalopathy (WE) is caused by
vitamin B1 deficiency. Our aim was to systematically review the signs and symptoms of WE in patients with kidney disease. We con-
ducted a systematic literature review on WE in kidney disease and recorded clinical and radiographic characteristics, treatment and
outcome. In total 323 manuscripts were reviewed, which yielded 46 cases diagnosed with acute and chronic kidney disease and WE
published in 37 reports. Prodromal characteristics of WE were loss of appetite, vomiting, weight loss, abdominal pain, and diarrhea.
Parenteral thiamine 500 mg 3 times per day often led to full recovery, while Korsakoff’'s syndrome was found in those receiving low
doses. To prevent WE in kidney failure, we suggest administering high doses of parenteral thiamine in patients with kidney disease

who present with severe malnutrition and (prodromal) signs of thiamine deficiency.
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Introduction

ALNUTRITION IS COMMON in patients with
chronic kidney disease (CKD), especially in those
undergoing dialysis."”” Poor intake, chronic diuretic therapy
and an increased loss of water-soluble vitamins in the dialy-
sate expose patients with kidney failure that require dialysis
to the risk of severe thiamine deficiency.” In addition, rat
models suggest that CKD may lead to impaired
gastrointestinal absorption of thiamine.” Finally, loss of clear-
ance in kidney disease leads to the accumulation of waste
products from metabolism. These waste products become
toxic when concentrations are high. As an uremic toxin,
the antimetabolite of thiamine (oxythiamine) is not cleared
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by the kidneys, leading to the inhibition of transkelotase.
In turn, this inhibition of transkelotase leads to problems in
the catalysis of thiamine to thiamine pyrophospathe. There-
fore, patients with kidney disease may also have functional
thiamine deficiency caused by oxythiamine accumulation.’

A severe neurological complication of thiamine defi-
ciency is Wernicke’s encephalopathy (WE). WE is an acute
neuropsychiatric syndrome characterized by the classic
triad of ataxia, eye movement disorders, and mental status
change.”'” Current prevalence and incidence rates of
WE are outdated.” The European Federation of Neurolog-
ical Societies and the Royal College of Physicians state that
500 mg of parenteral thiamine should be given 3 times daily
until symptoms of acute WE resolve. The treatment is life-
saving and has the potential to reverse this acute neuropsy-
chiatric syndrome."” Inadequate treatment of WE often
results in additional characteristics of the classic symptom-
atology, and can later develop into chronic Korsakoft’s syn-
drome, a cognitive disorder characterized by severe
amnesia, executive problems, and confabulation, which
leads to lifelong impairment.” '~

Recently, the number of reports on nonalcoholic WE
has been rising.'* Inadequate management of complicated
hyperemesis gravidarum,'” obesity surgery,'* and palliative
treatment for cancer'’ are some factors leading to WE.
CKD has also been related to WE, but systematic reports
are missing. The aim of this paper is to review the clinical
characteristics of WE in kidney disease, to raise the clini-
cian’s index of suspicion about this neuropsychiatric diag-
nosis, and to review its treatment and preventability.
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Methods

We performed a systematic review of the literature, and
only included reports that provided sufficient information
about individual patients. Reports were considered for in-
clusion if kidney disease was confirmed by the treating
physician based on blood levels indicative of kidney dis-
ease; and at least one of the following methods of diag-
nosing WE was reported and consistent with the
findings reported in the case description: Caine’s opera-
tional criteria for WE,'® Wernicke’s classic triad, autopsy
evidence of WE, or clinical response to thiamine. The
defining signs and symptoms for WE were dietary defi-
ciencies, oculomotor abnormalities, cerebellar dysfunc-
tion, or an altered mental state. All case studies
published in various levels of English were included in
the systematic review.

We searched MEDLINE, EMBASE, and Scopus, us-
ing keyword terms (nephropathy, renal, dialysis, Wer-
nicke encephalopathy and Korsakoft’s syndrome) from
inception. The first author reviewed the title and ab-
stracts of the search yield for eligibility, and screened
potentially eligible papers in full text to further assess
eligibility. We extracted data from eligible papers in
full text. We extracted and indexed the following
data: year of publication, age, sex, etiology of kidney
disease, duration of kidney disease, presenting signs of
WE, presence of ataxia in WE, presence of eye move-
ment disorders in WE, presence of mental status change
in WE, magnetic resonance imaging (MRI)/computed
tomography (CT) findings in WE, treatment for WE
and outcome. Suboptimal treatment of WE was defined
as <500 mg of parenteral thiamine as the initial dose
per day to treat WE. Cases were excluded if too little
information was available to confirm a diagnosis of
WE or no clinical characteristics regarding the patient
or course of illness were available. We analyzed the
data with SPSS (version 25.0). We calculated descrip-
tive statistics (medians, ranges, standard deviation
[SD], frequencies, and percentages) for article and pa-
tient demographics, symptoms, clinical features of
WE, treatment dosing, and cognitive outcome. The to-
tal number of cases reporting on specific characteristics
is reported in brackets. Finally, we calculated a Pearson’s
R correlation for the dose per day in milligrams of
parenteral thiamine treatment with the year of
publication.

Results
General Overview
We performed our search on 4th of May 2023. A flow
chart is presented in Figure 1. All included studies were
either case reports or case series, since information on the
course of illness and symptomatology was lacking in all
group studies. After full text screening, we identified 46

unique cases diagnosed with Wernicke encephalopathy
(WE) in patients with kidney disease in 37 reports.'”°
See Table 1 for an overview of characteristics.

Patient Characteristics

WE was reported in 28 male and 18 female patients with
kidney disease. The mean age was 50.5 years (SD:
21.5 years; range: 6-93 years), and patients had an average
duration of kidney disease of 3.2 years (SD: 5.0 years, re-
ported in 36 cases). Duration of kidney disease was not pre-
24470 For the available durations, kidney
disease duration ranged from acute to 20 years. In total,
37/46 cases (80.4%) received dialysis treatment prior to
the development of WE, 1-30:32-35.57.3941-4447-5153:50 ;1 g
9/46 (19.6%) (cases did not,”' ¢ 840:42:40:225055 15 (aqeq
underwent peritoneal dialysis,”’ 7774447 24 cages
underwent hemodialysis, | 212323-30:32-34:42,48-51,53,56 5 q
for one case the method of dialysis was not clear. '

sent for 3 cases.

Presenting Signs of Wernicke’s
Encephalopathy in Kidney Disease
Loss of appetite (11/46 cases, 23.9%),”""
0339545519350 Jecreased  consciousness  (10/46
21.795),30:30:39 424850525450 (o iine (9 cases,
sepsis (5746 cases,
10.9%),""** weight loss (5/46 cases, 10.9%),”7-2%2%12-10:48
abdominal pain (3/46 cases, 6.5%),”"*”" and diarrhea
(3/46 cases, 6.5%) were reported Dbefore onset of
WE, 45155

23,26-28,

cases,
26,31,34,39,40,47,51,54,55
196%))’ s B 5 B B 01, ffele]

Wernicke’s Encephalopathy: Classic Triad

WE is characterized by the classic triad of ataxia, eye
movement disorders, and mental status change.” The
most frequently observed characteristic of the classic WE
triad in the reviewed kidney disease cases was mental status
change (confusion/delirium), which was present in 41/46
cases (89.1%). 770780 HIATO0 Araxia was present in
31/46 cases (67.4%), ranging from gait abnormalities to
the inability to walk or move,202123:25-30.32-34,36-38,41-45,
17495155 Byve movement disorders were present in 27/46

20-22,24-26,31-36,38,40,45,47-49,51-54

(58.7%). nin 7 7777 In 14 cases
20,24,25,31,36,38,40,45,47,49,51-54

and

24,26,32,34-36,

cases
nystagmus was reported,
in 11 cases ophthalmoplegia was reported.
HARE52 The full triad was present in 22/46 cases
(47.8%). In two cases, additional chorea was re-
ported, 2021/25:26,32-34,36,38,41,45,47-49,51-54

ImaginEnhanced signal intensity on MRI in the
mammillary bodies, medial thalamus, and the periaquaduc-
tal gray matter is associated with WE. On CT hypoattenu-
ations in the same regions can be visible.””” Of the 46 cases,
24 underwent MRI (52.2%),2033:38-40:4244,45.474956 g
2/46 patients underwent CT (4.3%).””** Radiological
alterations consistent with WE were present in 20/24
patients (83.3%) that  underwent ~ MRIL*7"
29923839 AL ATA950 Ope  patient had a normal CT
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Figure 1. Flow chart for the systematic review.

scan,”” and one patient had CT findings consistent with
WE. 2728

Treatment and Outcome

12/46 patients died following WE (26.1%)."” 7" In
21/46 cases (45.7%) there was a full recovery.” >
SLI2343BA0AABAAISIS50 10 3746 cases  (6.5%),
chronic Korsakoffs syndrome was mentioned as an
299933 Of importance, all of these 3 cases did
not receive an adequate dose of thiamine following diag-
nosis of WE (<500 mg IV/day). 7/46 cases (15.2%) report
an adequate dose of thiamine (500 mg IV 3 times
daily).?>%##42:48:245% There 5 a significant correlation be-
tween year of publication and dosing (n(24) = .39,
P =.005), with better dosing regimens in the recent years.

outcome.

Discussion
In this systematic review, we found 46 case descriptions
of WE among patients with acute or CKD.'”7° A
substantial group of patients did not survive WE, and
some developed chronic Korsakoff syndrome. Many
patients did not receive adequate treatment for WE,
possibly complicating recovery. The large majority of

cases showed a transient increase of mental and motoric
symptomatology over the course of WE, with prodromal
signs followed by actual signs of WE. Of importance,
vomiting, diarrhea, weight loss, abdominal pain, and a
loss of appetite were frequently present before onset of
WE as a sign of or precipitating factor for thiamine
deficiency in kidney disease patients.

Patients with kidney failure who are treated with dialysis
are at risk for thiamine deficiency due to alimentary rea-
sons,””” potentially impaired gastrointestinal absorp-
tion, "> use of loop diuretics,”” and a loss of thiamine
via the dialysate.”” Moreover, accumulation of oxythi-
amine may lead to a functional thiamine deficiency.” In the-
ory, these risks could be particularly high around the time of
dialysis initiation, when the nutritional status is at its
worst.”’ Moreover, infections are a common presenting
sign of WE in critically ill patients,”' and patients with sepsis
are frequently thiamine deficient.”” Therefore, a high level
of suspicion for WE is required in CKD patients, particu-
larly when they require dialysis.

In other populations that are at risk for severe thiamine
deficiency and WE the risk for WE is underestimated by
clinicians,'”' """ and a treatment delay for WE is



Table 1. Gender, Age, Primary Etiology, Duration of Kidney Disease, Presenting Signs of Wernicke’s Encephalopathy, Ataxia in Wernicke’s Encephalopathy, Eye Movement >
Disorders in Wernicke’s Encephalopathy, Mental Status Change in Wernicke’s Encephalopathy, CT/MRI Findings, Treatment, and Outcome of Wernicke-Korsakoff in (o3
Patients With Kidney Disease
Duration of Nystagmus (+) or
Kidney Ophthalmoplegia
Reference Gender Age Primary Etiology Failure Presenting Sign Ataxia (++) Mental Status Change CT/MRI Treatment Outcome
Lopez et al., 1968'° F 12 HD 7 mo Sepsis - - Confusion - - Deceased
Faris et al., 1972%° F 40 PD Acute Lower abdominal pain, + + Stupor/coma Autopsy brain - Deceased
bleeding alterations in
hypothalamus,
thalamus,
mammillary bodies
Stratta et al., 1982°" M 36 Cholecystic empyema Acute + + + Deceased
and pancreatic
abscess. Acute
kidney failure, HD,
glucose infusion
Stratta et al., 1982°" F 75  Acute appendicitis, Acute + + + 400 mg/day Deceased
acute kidney
failure, PD, glucose
infusion
Stratta et al., 1982°" F 71 Intestinal ischemic Acute + + + 400 mg/day Deceased
infarction, acute
renal failure, HD,
glucose infusion
Jaghadha et al., M 78 Intestinal neoplastic Acute + + + Deceased @]
19827 occlusion, HD, G
glucose infusion E
Jaghadha et al., M 66  Chronic nephritis, 6 wk Sepsis - - +, confusion - - Deceased, diagnosis N
198772 sepsis, PD postmortem >
Jaghadha et al., M 26 Sepsis, PD 2 mo Sepsis - - +, confusion - - Deceased, diagnosis =
198772 postmortem ~
Jaghadha et al., F 53  Chronic 3% mo Sepsis - - +, confusion - - Deceased, diagnosis S
198722 glomerulonephritis, postmortem =~
PD
Jaghadha et al., M 63  Gangrenous 3 wk - + - - - Deceased, diagnosis
198722 cholecystitis, HD postmortem
Jaghadha et al., F 48 PD 10 mo Sepsis - - + - - Deceased, diagnosis
198772 postmortem
Descombes et al., M 77  HD, cataract surgery 10y Nausea, loss of +, myoclonic - +, confusion and N.A. 300 mg/day IV Recovery
19917° appetite after jerks memory problems

cataract surgery,
character change

Can et al., 1994°* F 21 Pylophrenitis, PD, lung 6y Diplopia and droopy - ++ +, drowsiness N.A. Unknown Recovery
edema eyelid

Kondo et al., 1996°° F 28  Gastric carcinoma, Acute Inability to eat + + +, confusion N.A. Thaimine Unknown
intravenous because of
hyperalimentation, stenosis
HD and intubation

Ihara et al., 1999°° M 70 Infections, pitting 15y General malaise, + ++ +, confusion MRI: periaquaductal 100 mg/day IV Recovery, but
edema, ileus, total nausea and gray area remaining brain
parenteral nutrition vomiting alterations
without thiamine,
HD

Ihara et al., 1999°° M 69 DM, glucose 10y Loss of appetite +, gait ++ +, confusion N.A. 100 mg/day IV Recovery
administration disturbance

without thiamine,
HD



Hung et al., 2001a
Hung et al.,
2001b°"

Hung et al., 2001a
Hung et al.,

2001b%°

Barbara et al.,
2006%°

Ueda et al., 2006°°

Nishida et al.,
2009%'

D’Ettore et al.,
2012%
Kimura et al., 2012°°

Baracco et al.,
2012%

Nakashima et al.,
2013%

Shavit et al., 2013%

Kittamonkolchai
etal., 2013%"

Kang et al., 2015%°

Kim et al., 2016°
Sanchez-Larsen
et al., 2016

Sdrimas et al.,
2016"

Nishimura et al.,
2018%

55

67

50

64

62

79

43

48

44

36

38

51

43

76

DM, HD

DM, HD, dyspnea,
enlarged cardiac
silhouette, 6 kg
weight loss

Breast cancer, HD

DM, glucose
administration
without thiamine,
HD

Nephrotic syndrome

Rectal cancer, renal
tuberculosis, HD
HD

Systemic lupus
erythematosus, PD

Loss of appetite, Roux
en Y gastrectomy
after cancer, PD

DM, retinopathy,
gastroparesis,
hyperlipidemia,
acute renal failure,
infection on
amputated leg

HD

Hyperemesis
gravidarum, 20 kg
weight loss, acute
kidney failure

PD, systemic lupus,
nephritis

Cyclic vomiting
disorder, prerenal
kidney failure

Aspergillosis,
pneumonia,
cachexia, dialysis

DM, HD, poor food
intake

6 mo

9 mo

2y

4y

2y

20y
Acute
N.A.

8y

Acute

2y

Acute

16y

Acute

Acute

3 years

Slurred speech, ataxia

Loss of appetite,
restlessness

Nausea, anorexia,
fatigue, abulia

Loss of appetite

Nausea and vomiting

Confusion

Loss of appetite,
fatigue
Vomiting and diarrhea

Loss of appetite

Loss of consciousness

Tingling sensation
lower extremities,
progressive
weakness

Critically ill

Abdominal pain,
vomiting, peritonitis

Vomiting,
hypomagnesemia

Not alert, critically ill
Aphasia, ataxia and

loss of
consciousness

+,

and chorea -

-, bilateral chorea -

+,

+

+,

involuntary +and ++
movements

+

movement ++
disorders

++

+, slurred speech

+, restlessness

+, speech impairment
and mental
clouding

+, disturbed
consciousness

+, drowsiness

+, cognitive
impairment
+

+, unresponsive and
altered behavior

+, delirium and
depression

+, confusion

+, seizures; loss of
consciousness

+, unable to follow
commands

+, aphasia

CT: basal ganglia

MRI: basal ganglia

MRI: basal ganglia,
hypothalamus

MRI: midbrain and
thalamus

MRI: symmetrical,
abnormal,
highintensity
signals in the
bilateral head of
caudate nuclei,
putamen, and
medial thalami

MRI: normal

MRI: periaquaductal

gray
MRI: no abormalities

MRI: thalamus

N.A.

N.A.

MRI: medio-posterior
thalami (arrow) and
fornices (large
arrowhead)

MRI: mammillary
bodies, thalamus,
midbrain

MRI: no issues

N.A.

MRI: no abnormalities

100 mg/day IV

100 mg/day IV

100 mg/day IM

150 mg/day IV

100 mg/day IV

100 mg IV (once)

N.A.

Thiamine and
TPN

500 mg/day T.1.D.
3 days;
100 mg/day for

23 days
200 mg IV T.I.D.

N.A.

500 mg/day IV
T.I.D.

300 mg/day

High doses IV

High doses IV

1000 mg/day for
2 days IV

Full recovery after
prolonged
“Korsakoff
psychosis”

Recovered

Recovered

Required ongoing
assistance
(cognitive
problems)

Recovered

Recovered
N.A.
Recovered

Korsakoff syndrome

Recovered

N.A.

Recovered

Memory deficits/
Korsakoff
syndrome

Recovered

Dramatic
improvement

Could ambulate and
was discharged

(Continued)
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Table 1. Gender, Age, Primary Etiology, Duration of Kidney Disease, Presenting Signs of Wernicke’s Encephalopathy, Ataxia in Wernicke’s Encephalopathy, Eye =
Movement Disorders in Wernicke’s Encephalopathy, Mental Status Change in Wernicke’s Encephalopathy, CT/MRI Findings, Treatment, and Outcome of Wernicke- o
Korsakoff in Patients With Kidney Disease (Continued)
Duration of Nystagmus (+) or
Kidney Ophthalmoplegia
Reference Gender Age Primary Etiology Failure Presenting Sign Ataxia (++) Mental Status Change CT/MRI Treatment Outcome
Harshman et al., M 13  Severe graft-versus- Chronic Tremor, disorientation, + - +, disorientation and N.A. High dose of Recovered
2018*° host disease, HD, ataxia, and garbled speech problems parenteral
total parenteral speech thiamine
nutrition
Nicotera et al., M 51 DM, PD, amputation 5y Agitation + - +, altered speech MRI: hyperintensities 500 mg IV T.I.D. Recovered
2018** right foot of back-medial for 5 days
thalami and 250 mg IV
periaqueductal T.I.D. for
membranes and 7 days
white matter issues
Tan et al., 2018*° M 56  Hypertension, gout, Acute Loss of weight and + +and ++ +, lethargy MRI: symmetrical 500 mg T.I.D. Recovered
starvation, acute appetite, myopathy signal abnormality
kidney failure and enhancement
in the
periaqueductal
area
Onishi et al., 2019%° M 74  Renal cell carcinoma, 6y Loss of weight - - - NA 200 mg IV Recovered
lung and liver
metastasis,
nephrectomy;
nivolumab o)
treatment %
Duni et al., 2020*" F 60 Vertebral N.A. Vomiting + + +, speech problems MRI: Mammillary IV, unknown dose Deceased E
osteomyelitis, PD and hallucincations bodies, thalamic N
area, cortical z
hyperintensities s}
De Oliveira et al., M 52  COVID-19, HD, septic Acute Psychomotor agitation  +, bedridden ++ +, torpor, CT: normal 500 mg IV T.L.D. Significant ~
20218 shock, prior and loss of uncooperative for 5 days improvement S
bariatric surgery, consciousness 3 months: conscious, =
asthma oriented, walking
independently
Hor et al., 2021%° F 64  Acute kidney injury Acute Found lying on the + + +, speech and MRI: hyperintensities 300 mg IV T.I.D. Recovered
caused by floor, poor intake disorientation at the
neuroleptic periaqueductal,
malignant medial thalami,
syndrome mammillary bodies,
(fluphenazine for tectal plate and
bipolar disorder), dentate nucleus
HD
Seto et al., 2021°° M 79 HD Chronic Duodenal ulcer, - - +, disorientation MRI: cerebral 200 mg IV Recovered
diminished intake, aqueduct, around
disorientation, loss the third ventricle,
of eye contact, and inside the
involuntary Thalamus
movements
Kantariya et al., M 19  Kidney 12y Loss of appetite, + + + MRI: bilateral diffuse 300 mg/day Recovered
2021°" transplantation, diffuse abdominal lesion of the parenteral

pancreatitis, HD

pain, vomiting,
persistent diarrhea,
low-grade

fever, 8 kg weight
loss

midbrain, thalamus
and cerebellum
without volumetric
effect on adjacent
brain structures



Hernandez et al.,
2022%2

Hidaka et al., 2022

Lobao et al., 2022°*

Mittal et al., 2022°°

Aomura et al.,
2022°%°

43

30

32

93

Seizure disorder,
pelvic inflammatory
disease, alcoholic
hepatitis, folic acid
deficiency, and
alcohol use
dependence. Acute
kidney disease

Dyspnea, leg edema,
HD

Roux-en-y surgery,
acute kidney
disease

Nephrotic syndrome,
ascites,
hypertension

Hypertension, HD

Acute

4y

Acute

2y

N.A.

Altered mental status

Loss of appetite,
memory issues

Lethargic, found
unresponsive,
vomiting

Vomiting and diarrhea
for 3 weeks, vacant
stare, shivering,
irritability

Loss of appetite,
muscle weakness,
and falls,
decreased
consciousness

+and ++

+

+, disorientation

+, memory problems

+, irritability

MRI: Bilateral
Posteromedial

Thalami, Bilateral
Mamillary Bodies,
and in the
Periaqueductal
Gray Matter

MRI: hyperintensities
bilateral striatum
and mamillary
bodies. Later also
frontal

MRI: dorso-medial
thalami, tectal
plate,
periaqueductal and
mammillary bodies

MRI: bilateral
thalamus involving
pulvinar and
ventro-medial
thalami, bilateral
hypothalamus,
mamillary bodies

MRI: thalamus

100 mg IV,
followed by
dextrose.
Later: 500 mg
IV T.L.D.

100 mg IV;
10 days later
500 mg T.1.D.

500 mg IVT.I.D.

500 mg IVT.I.D.

High doses

Outpatient care for
motoric issues.
Cognition unknown

Korsakoff's syndrome

No cognitive follow-up

Receovered

Recovered

+, symptom is present; -, symptom is absent; BMI, body mass index in kg/mz; CT, computed tomography; DM, diabetes mellitus, F, female; HD, hemodialysis; M, male; MRI, magnetic resonance
imaging; N.A., not available; PD, peritoneal dialysis; TPN, total parenteral nutrition.
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relatively common,'>'""” leading to more severe outcome
of WE."" To compensate for the loss of thiamine by dialysis,
oral thiamine supplementation is part of routine care for pa-
tients with chronic kidney failure that require dialysis.”’
Preventive thiamine doses and durations of supplementa-
tion have not been established for WE.” Because thiamine
supplementation is well-tolerated, and parenteral thiamine
supplementation can fully prevent WE, it is advocated that
parenteral thiamine be given to all at-risk patients admitted
to emergency departments.”’ Regarding patients that
frequently vomit, prophylaxis of WE consists of 100 mg
parenteral thiamine per day in hyperemesis gravidarum.®’
While evidence for this dosing regimen is lacking for kid-
ney disease, this regimen could be expected to also show
beneficial effects in inpatients with kidney failure who
vomit.

The European Federation of Neurological Societies and
the Royal College of Physicians state that 500 mg of paren-
teral thiamine should be given 3 times daily until symptoms
of acute WE resolve. The treatment is lifesaving and has the
potential to reverse this acute neuropsychiatric syndrome. '
In the present review dosing per day was correlated with the
year of publication, suggesting higher doses in later publica-
tions. Because there is a clear dose-response relationship for
parenteral thiamine treatment, doses lower than 500 mg are
not suitable. Also in our review lower doses sometimes led
to worse outcome.

While WE in kidney disease was present in all age
groups, the majority of patients were in their forties and
older, in congruence with higher incidence rates of kidney
disease in older individuals.”” Many had prolonged disease
duration, up to 20 years postonset of kidney failure.’”
Importantly, almost half of the included cases developed
WE in acute kidney disease.'” >
25,33,36,38,40,41,45,48,49,52,54 [ [ acte and  chronic
kidney failure additional complications, such as diabetes
mellitus, 0753920424 capcer,? 9590 sepsis,'I %22 and infec-
tions of other etiology” ~“>*"""7122 \were relatively
common contributive factors to the development of WE.
Earlier research already pointed to the increased likelihood
for the development of severe thiamine deficiency and WE
in diabetes mellitus,””"*® cancer,”'"°® and infections
(including sepsis).”"*® Severe kidney disease complicated
by one of these factors should, therefore, alarm clinicians
for routine vitamin status checks and supplementation. In
some patients with kidney disease reviewed in this system-
atic review, glucose administration without thiamine sup-
plementation was the factor inducing WE.”"**" In
other populations, such as inflammatory bowel disease or
gastrointestinal oncology patients, glucose infusion and/
or parenteral nutrition without thiamine supplementation
has been reported to induce WE.””"" Since the last case
study reporting glucose administration leading to WE was
published in 2006, it could be that glucose administration
without thiamine supplementation is becoming obsolete.

In at-risk patients, such as CKD patients, thiamine supple-
mentation prior to infusion is required.

Radiological alterations on MRI were present in 20/24
WE cases. Although the sensitivity of MRI in detecting
WE was only 53% in a large population of WE patients,
the specificity was 93%.”" While MRI could be used as a
diagnostic tool for WE, diagnosis based on the acute triad
is more beneficial.”""

One of the strengths of the present study is its compre-
hensiveness and inclusion of a relatively large number of
cases of WE in kidney disease. Moreover, this is the first sys-
tematic review on this topic so far. Our study also has lim-
itations. Case reports can be subject to various biases
including reporting bias, publication bias, and detection
bias. Moreover, the quality of the reported cases was vari-
able, specifically regarding the timing and progress of the
symptoms. Our presentation of symptoms was restricted
and could have included additional information regarding
other complications.

In conclusion, WE in kidney disease is a rare but severe
and preventable consequence of either dialysis, extreme
weight loss, vomiting, additional infections or diarrhea. It
warrants immediate attention given its rapid onset and
detrimental course. Early and late symptoms of WE are
currently often missed, leading to worse outcome. Rapid
treatment with high doses of thiamine is still a life-saving
measure by directly ameliorating the core symptoms of
WE, and reducing the chances for chronic adverse out-
comes. Preventive thiamine supplementation in kidney dis-
ease patients is effective in reducing chances for the
development of WE.

Practical Application

Patients diagnosed with acute or chronic kidney prob-
lems are at a higher risk to develop thiamine deficiency.
Both complex disease mechanisms and dialysis make
them more at risk than other patient groups. In this system-
atic review we highlighted the signs and symptoms of WE,
an acute neurological disorder following thiamine defi-
ciency, in kidney disease. The included studies suggest
that kidney disease patients should receive thiamine supple-
mentation as a part of routine vitamin treatment. When
kidney disease progress is complicated leading to malnour-
ishment, parenteral thiamine injections of 100 mg/day are
recommended. In case of WE, injections of 500 mg 3 times
per day are recommended to support good outcome.
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