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It's Easy to Spot When You Know 
What to Look for: 

Nonalcoholic Wernicke Encephalopathy In 
Medically Ill
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Learning Objectives
Objective 1: Improved knowledge of clinical risk 
factors for neurologic thiamine deficiency

Objective 2: Improved recognition of neuroimaging 
clues to thiamine deficiency

Objective 3: Better understanding of the physiology 
of neurologic thiamine deficiency and 
supplementation



Clinical Vignette



Clinical Vignette

• 61F Non-Hodgkin Lymphoma

• Curative intent treatment 5 years 
ago

• Recurrence 6 months ago

• Radiation to pelvis + 
immunotherapy

Cancer.org



Clinical Vignette
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Anorexia



Clinical Vignette
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Background:
Wernicke-Korsakoff Syndrome

• Neuropsychiatric syndrome

• Characteristic histopathology

• Mammillary bodies, grey 
matter around 3rd/4th 
ventricle, cerebral aqueduct

• Thiamine deficiency (vitamin B1)

Secchi & Serra, Lancet Neurol 2007; 
6: 442–55



www.sciencedaily.com

Thiamine (Vitamin B1)

• Essential nutrient

• Stored in liver (2-3 wks)

• Role in energy metabolism

• Co-Factor: Krebs Cycle

www.cheerios.com

http://www.sciencedaily.com
http://www.cheerios.com
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Secchi & Serra, Lancet Neurol 2007; 
6: 442–55



Classical Descriptions

• Wernicke Encephalopathy

• Korsakoff Syndrome

Thomson et al.,  Alcohol & Alcoholism Vol. 43, No. 2, pp. 174–179, 2008 

Amnesia



Ophthalmoplegia / 
Nystagmus

Ataxia

Abrupt onset of 
confusion

All 3 Signs:
16%

2 Signs: 28%

1 Sign: 37%

0 Signs: 19%

• Mild Memory Impairment
• Attention Impairment
• Hallucinations

• Diplopia
• Vision Changes

• Unsteadiness
• Dysdiadochokinesia
• Dysmetria

• Fatigue,  Apathy
• Weakness
• Emotional Changes
• Fear, Apprehension



Operational Criteria (Caine, 1997)

(1) Dietary Deficiency

(2) Ocular Signs

(3) Cerebellar Signs

(4) AMS or Mild Memory Impairment 

⪰ 2 of 4 criteria  Diagnosis

Sensitivity 85% Specificity 100%

Diagnosing WKS



Epidemiology

• Prevalence of Wernicke Encephalopathy
• Alcohol-use disorder: 12%
• General Population: 2%
• HIV/AIDS: 10%
• Bone Marrow Transplant: 6-33%

• Case reports:
• Crohn’s, Pancreatitis, Anorexia nervosa, 

Hyperemesis gravidarum, Total parenteral 
nutrition, Thyrotoxicosis, Cancer



WKS in Cancer

Isenberg-Grzeda et al., Lancet Oncology 2016



Isenberg-Grzeda E, Kutner H, Nicolson SE. Wernicke-Korsokoff
Syndrome: Under-recognized and under-treated. 
Psychosomatics 2012; 53: 507–516. PubMed ID: 23157990.

• ↓ Availability

• Impaired Utilization

• ↑Usage

• ↑Losses

Mechanisms of Nonalcoholic 
Thiamine Deficiency
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Isenberg-Grzeda E, Kutner H, Nicolson SE. Wernicke-Korsokoff
Syndrome: Under-recognized and under-treated. 
Psychosomatics 2012; 53: 507–516. PubMed ID: 23157990.

• ↑Losses

Mechanisms of Nonalcoholic 
Thiamine Deficiency



TD in Cancer



Prescribing Thiamine



• Half-life of i.v. thiamine is short (96 minutes)

• Therefore, use BID or TID dosing

Principles of Prescribing 1
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1. Prevention of WE in at-risk patients

2. Treatment of WE

Principles of Prescribing 3



Dose Route Frequency Duration

North 
America 50 -100 mg im/iv Daily 3 days

Dosing



• Parenteral >> oral

• 200mg >> 100mg, 50mg, 20mg, 5mg

• BID or TID >> Once Daily

Dosing



Dose Route Frequency Duration

North 
America 50 -100 mg im/iv Daily 3 days

UK 500 mg iv TID 3 days ++

Europe 200 mg iv TID Until 
Resolves

Dosing





• Limited literature on cancer-related WKS 

• Small sample sizes (n=1)

• Aim: Describe WKS in nonalcoholic cancer 
patients

Gaps in The Literature



• Patient Sample: Adults

• Diagnosed by operational criteria (2 of 4 
features, Caine et al., 1997)

• +1 supporting feature: MRI, Serum 
thiamine, Response to Tx

Methods:
• Setting: MSKCC inpatients

• July 2013 - December 2014



• Exclusion Criteria:

• Current alcohol use

• Clinical presentation better explained by 
other diagnosis

• Lack of supporting feature

Methods:



Results: Sample

34 patient identified for 
possible inclusion

18 patients included

• Alcohol Use: 0
• Lacking Supportive Feature: 3
• Better Explanation for AMS: 13



• N=18

• Age (mean ± SD; range): 64 ± 13; 31-80 yr

• Female: 33%

• Hematologic Malignancy: 39% (N=7)

• 1-year mortality: 50%

Results: Demographics 1



• All patients undergoing treatment within 
past month

• Chemotherapy: 72% 

• Surgery: 33%

• Radiation: 22%

Results: Demographics 2



• Few patients were underweight (n=4, 22%)

• Concurrent Vitamin Deficiency:

• Vitamin B12 deficiency (0/15)

• Folate deficiency (1/13)

• Prescribed multivitamin (n=4, 22%)

Usual Suspects??



• Cerebellar

• Ocular

• Cognitive

Results: Phenomenology



Phenomenology: 
Cerebellar Signs

Case 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 Total

Unsteadiness + + + + 4

Impaired 
Coordination + + 2

Ataxic gait + 1

Dysdiadochokinesia + 1

Any Cerebellar 
Signs + + + + + + + 7



Case 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 Total

Blurry Vision + + + 3
Ophthalomoplegia 0

Nystagmus 0
Diplopia 0

Any Ocular Signs + + + 3

Phenomenology:
Ocular Signs



Phenomenology: 
Cognitive Signs

Case 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 Total

Change in Alertness + + + + + + + + + + + + + + + + 16

Attention Impairment + + + + + + + + + + + + + + + 15

STM Impairment + + + + + + + + + + + + + 13

Disorientation + + + + + + + + + + + + 12

"Confusion" + + + + + + + + + + + 11

Sleep-Wake Alteration + + + + + + + 7

Disorganized Thinking + + + + + + 6

Hallucinations + + + + 4

Any Cognitive 
Symptoms + + + + + + + + + + + + + + + + + + 18



Case 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

Ocular + + +

Cerebellar + + + + + + +

Altered Mental 
Status + + + + + + + + + + + + + + + + + +

Triad vs. Operational Criteria



Case 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

Ocular + + +

Cerebellar + + + + + + +

Altered Mental 
Status + + + + + + + + + + + + + + + + + +

Triad vs. Operational Criteria

Case 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

Ocular + + +
Cerebellar + + + + + + +

Altered Mental 
Status or Mild 

Memory Impairment
+ + + + + + + + + + + + + + + + + +

Nutritional
Deficiency + + + + + + + + + + + + + + + + + +



• All patients received thiamine 500 mg iv TID

• Delay in treatment

• Mean =18d (SD=18d, range 2-58)

Treatment



Case 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
Ocular Signs:

Blurry Vision
Cerebellar Signs:

Unsteadiness
Cognitive Signs:

"Confusion"
Hypoarousal

Hyperarousal
Sleep-Wake Reversal

Disorientation
STM Impairment

Attention Impairment
Disorganized Thinking

"Other" Signs
Dysarthria

Apathy / Depression
Mood Lability

Follow-Up Period (days)

Symptom Resolution
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Case 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
Ocular Signs:

Blurry Vision 3 3 -
Cerebellar Signs:

Unsteadiness - - -
Cognitive Signs:

"Confusion" 17 - 2 2 - 4 - 13 1 1 2

Hypoarousal 2 3 1 4 2 3 3 4 4 1 1 4

Hyperarousal 8 2 2 4 10 6 1

Sleep-Wake Reversal 2 - 4 - 6 4

Disorientation - 17 - 2 2 3 3 - 4 12 - - 1

STM Impairment - - - - - - 3 - - - - - -

Attention Impairment - - 1 - - - 3 - 7 6 - 1 4 20

Disorganized Thinking 17 2 2 3 - 20

"Other" Signs
Dysarthria 2 3 3

Apathy / Depression 2 10 2 6

Mood Lability 2 10 4 2

Follow-Up Period (days) 52 393 2 16 13 11 14 3 6 44 12 298 186 70 24 3 4 427

Symptom Resolution
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• All patients received thiamine 500 mg iv TID

• Delay in treatment: 18 days (2-58 +/- 18d)

Treatment



Summary - 1

• Risk Factors:

• Cancer patients have many risk factors

• Not the “usual suspects”

• Many had normal B12 / Folate

• Most were not underweight / low BMI

• Some were even taking multivitamins



Summary - 2

• Diagnosis:

• Triad is not reliable

• Operational criteria may have high 
sensitivity



Summary - 3

• Other Important Findings:

• Diagnostic and treatment delay

• Significant morbidity



elie.isenberggrzeda@sunnybrook.ca

Questions?
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