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ABSTRACT
Objective: Undiagnosed and/or undertreated Wernicke’s 
encephalopathy can result in permanent brain damage, long-
term institutionalization, and death. The purpose of this article 
is to heighten clinical awareness of Wernicke’s encephalopathy 
and shed light on its diagnosis and treatment, which are often 
inconsistent due to unclear diagnostic criteria and limited 
practice guidelines. An update on the management of Wernicke’s 
encephalopathy is presented and several case reports and a 
quality improvement project from our hospital are described.

Data Sources: PubMed, the Cochrane Database of Systematic 
Reviews, and PsycINFO were searched for English-language 
articles published between January 1991 and January 2014 
using combinations of the following keywords: Wernicke’s 
encephalopathy, diagnosis, treatment/guideline(s), and thiamine.

Study Selection: The automated search identified over 500 
articles. A manual review of the related citations and reference 
lists from articles of interest was also conducted. The articles 
reviewed were chosen on the basis of author consensus and 
because they represented expert opinion or the highest quality of 
evidence available.

Results: Diagnostic criteria are reviewed in this article and 
should be used to diagnose Wernicke’s encephalopathy with 
high sensitivity and specificity. The European Federation of 
Neurologic Societies and the Royal College of Physicians issued 
national guidelines for the diagnosis, prevention, and treatment 
of Wernicke’s encephalopathy. No benchmark national guidelines 
for treating Wernicke’s encephalopathy exist in the United States.

Conclusions: Whenever Wernicke’s encephalopathy is suspected, 
treatment should be initiated immediately with intravenous 
thiamine because oral thiamine is inadequate for preventing 
permanent brain damage. An adequate dose of intravenous 
thiamine administrated in a timely manner is a safe and life-saving 
treatment for Wernicke’s encephalopathy that could preserve 
brain cells and function.

Prim Care Companion CNS Disord  
2015;17(3):doi:10.4088/PCC.14r01738
© Copyright 2015 Physicians Postgraduate Press, Inc.

Submitted: October 15, 2014; accepted January 14, 2015.
Published online: May 21, 2015.
Corresponding author: Matthew Macaluso, DO, Department of Psychiatry 
and Behavioral Sciences, University of Kansas School of Medicine–Wichita, 
1010 North Kansas, Wichita, KS 67214-3199 (mmacaluso@kumc.edu). 

Wernicke’s Encephalopathy: 
Increasing Clinician Awareness  
of This Serious, Enigmatic,  
Yet Treatable Disease
Alexandra Flynn, MD, PhD;  
Matthew Macaluso, DO; Inna D’Empaire, MD;  
and Megan M. Troutman, PharmD, BCPP

http://www.cmeinstitute.com/activities/Pages/journal.aspx


© 2015 COPYRIGHT PHYSICIANS POSTGRADUATE PRESS, INC. NOT FOR DISTRIBUTION, DISPLAY, OR COMMERCIAL PURPOSES. © 2015 COPYRIGHT PHYSICIANS POSTGRADUATE PRESS, INC. NOT FOR DISTRIBUTION, DISPLAY, OR COMMERCIAL PURPOSES. e2    Prim Care Companion CNS Disord 
2015;17(3):doi:10.4088/PCC.14r01738

Flynn et al

Wernicke’s encephalopathy is difficult to diagnose 
and often goes untreated or undertreated in clinical 

practice. This lack of detection and treatment is evidenced 
by the fact that Wernicke’s encephalopathy is first diagnosed 
postmortem in over 80% of cases.1,2 Even in those cases in 
which Wernicke’s encephalopathy is diagnosed clinically, 
there are multiple, often conflicting, guidelines suggesting 
how much thiamine should be given and via which route 
of administration. This review serves as a summary of the 
diagnostic and treatment considerations for Wernicke’s 
encephalopathy and will guide clinicians in understanding the 
evidence base in order to make informed treatment decisions.

METHOD
A literature review was conducted using PubMed, the 

Cochrane Database of Systematic Reviews, and PsycINFO 
electronic databases. We searched for English-language 
articles published between January 1991 and January 2014 
using combinations of the following keywords: Wernicke’s 
encephalopathy, diagnosis, treatment/guideline(s), and 
thiamine. The automated search identified over 500 articles. 
We also conducted a manual review of the related citations 
and reference lists from articles of interest. The articles 
reviewed were chosen on the basis of author consensus and 
because they represent expert opinion or the highest quality 
of evidence available.

RESULTS
Definition and Etiology

Wernicke’s encephalopathy is a neuropsychiatric 
emergency with high morbidity (84%) and mortality (up to 
20%).3 The Wernicke’s encephalopathy syndrome of acute 
mental status change with associated ophthalmoplegia 
and ataxia was first reported in 1881 by the German 
neuropsychiatrist Carl Wernicke.3,4 In 1887, the Russian 
neuropsychiatrist Sergei Korsakoff described a syndrome of 
severe and persistent working memory impairment known as 
Korsakoff psychosis.2–4

Decades after Wernicke’s initial report, thiamine 
(vitamin B1) deficiency was discovered to be responsible for 
both Wernicke’s encephalopathy and Korsakoff psychosis: 
Wernicke’s encephalopathy is associated with acute thiamine 
deficiency, while Korsakoff psychosis is associated with 
chronic thiamine deficiency.1,4–7 Intuitively, urgent treatment 
with intravenous thiamine may reverse the early symptoms 
of Wernicke’s encephalopathy. This fact is evidenced by the 
fact that 84% of individuals who survive an acute episode of 
Wernicke’s encephalopathy without adequate treatment will 
go on to develop Korsakoff psychosis.3–5,7 These data led to 
the name Wernicke-Korsakoff syndrome.2,6

A number of mechanisms can lead to acute thiamine 
deficiency, although alcohol abuse disorders remain the 
most common (up to 90%).1,6,7 The estimated prevalence of 
Wernicke-Korsakoff syndrome is up to 2.8% of the general 
population and approximately 12.5% of individuals who 
chronically abuse alcohol.1,4–6,8

Other causes of thiamine deficiency include 
gastrointestinal disorders and surgeries (ie, gastric bypass), 
acquired immune deficiency syndrome, hemodialysis, 
malignancies, and other systemic diseases.1,5,6 Thiamine 
deficiency can also result from infections, shock, prolonged 
nutritional deficiencies, or the administration of intravenous 
glucose prior to thiamine in malnourished or alcohol-
dependent individuals.3,4,8,9

Pathophysiology
Thiamine is an essential cofactor for enzymes in the 

pentose phosphate and Krebs cycles, and the brain heavily 
relies on glucose metabolism and thiamine in order to 
function optimally.1,9 Clinical signs of thiamine deficiency 
present when brain thiamine levels drop to 20% below 
baseline.6 Thiamine deficiency lasting for over 4 days 
results in neurotoxic edema and a biochemical cascade of 
insufficient metabolism and oxidative stress. This process 
occurs on the subcellular level and, if not replenished in 
a timely fashion, can progress to neuronal necrosis and 
dysfunction of the blood-brain barrier.5,6,10

Certain brain structures are more vulnerable to damage 
resulting from thiamine deficiency including the thalamus, 
mamillary bodies, periaqueductal and paraventricular 
areas, locus ceruleus, cranial nerves nuclei, and reticular 
formation. In fact, the clinical presentation of Wernicke’s 
encephalopathy correlates with the areas of the brain that 
are affected, leading to a highly variable and nonspecific 
presentation including the following1,3,5,11:

1.	 Mental status change including stupor and memory 
impairment correlate with the dorsomedial 
thalamus, mamillary bodies, and even cortical 
lesions (poor prognosis11).

2.	 Wernicke-Korsakoff syndrome results from 
combined thalamo-hypothalamic lesions.

3.	 Ocular signs are associated with lesions of the 
cranial nerves III and IV, the locus ceruleus, and 
periaqueductal gray area.
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■■ Due to the catastrophic consequences of undiagnosed 
and untreated Wernicke’s encephalopathy (permanent 
brain damage, long-term institutionalization, and death), 
clinicians should have a high index of suspicion for this 
medical emergency, especially in patients at high risk.

■■ Wernicke’s encephalopathy is a clinical diagnosis made on a 
syndromic level. At present, there are no biomarkers that can 
be used to formulate or confirm the diagnosis.

■■ If Wernicke’s encephalopathy is suspected, it is critical to 
initiate immediate treatment with intravenous thiamine, 
as orally administered thiamine is never adequate for 
preventing permanent brain damage. Timely administration 
of adequately dosed parenteral thiamine is a safe, 
inexpensive, and “brain-saving” treatment for Wernicke’s 
encephalopathy.
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Table 1. Guidelines for the Clinical Diagnosis of Wernicke’s 
Encephalopathy
Guideline Diagnostic Criteria
Carl Wernicke (1881)3,4 All of the following:

Confusion
Ophthalmoplegia
Ataxia

Caine et al13 operational 
criteria adopted by 
European Federation of 
Neurologic Societies8

Patients demonstrating any 2 of the 
following 4 conditions:

Dietary deficiencies
Eye signs (ophthalmoplegia, 

oculomotor abnormalities)
Cerebellar signs (ataxia)
Either altered mental state or mild 

memory impairment
Royal College of Physicians  

(United Kingdom)10
Patients with any evidence of chronic 

alcohol misuse plus 1 of the following 
symptoms10:

Acute confusion
Decreased level of consciousness
Memory problems
Ataxia
Ophthalmoplegia
Hypothermia with hypotension

Patients should be treated for Wernicke’s 
encephalopathy even if acutely 
intoxicated on alcohol

Those having delirium tremens may often 
also have Wernicke’s encephalopathy10

 

4.	 Ataxia correlates with lesions in the superior vermis 
and cerebellar cortex.

5.	 Hypothalamic involvement results in abnormal 
regulation of body temperature.

Diagnostic Approaches
The initial diagnostic criteria for Wernicke’s 

encephalopathy described by Wernicke in 1881 required the 
presence of all 3 of the following symptoms: ophthalmoplegia, 
ataxia, and mental status change. This full, classic triad 
is present in only about 10%–16% of cases of Wernicke’s 
encephalopathy, which may explain the large percentage of 
cases that are first diagnosed postmortem (80%–90%).1,7,9 
Retrospective studies have shown that mental status change 
is the most prevalent presenting symptom (82%), followed 
by ocular signs (29%) and a variety of gait disturbances 
(23%).2,5,7 Mental status change can manifest in a number 
of ways including memory impairment, agitated delirium, 
or coma.3,6 Ophthalmoplegia may present as nystagmus, 
papilledema, or gaze palsies.2,12

In order to diagnose Wernicke’s encephalopathy with high 
specificity and sensitivity (85%–100%), Caine et al13 proposed 
new diagnostic criteria that included dietary deficiencies in 
addition to the classic triad (Table 1). These criteria were 
adopted by the European Federation of Neurologic Societies 
(EFNS).8 The Royal College of Physicians (RCP) recommends 
presumptively diagnosing Wernicke’s encephalopathy in 
patients who present with a history of alcohol abuse and 
any 1 of the following unexplained symptoms: mental 
status change, memory or gait problems, ophthalmoplegia, 
hypothermia, or hypotension (Table 1).10

At present, there are no biomarkers that can be used to 
confirm the diagnosis or quantify its severity. It is established 
that plasma thiamine levels do not correlate with the 
diagnosis of Wernicke’s encephalopathy.1,4,6,10 Conventional 
magnetic resonance imaging has 53% sensitivity and 93% 
specificity and, thus, may be of use in supporting a clinical 
diagnosis of Wernicke’s encephalopathy, but cannot be used 
to exclude it.4,6,8 Magnetic resonance imaging findings 
are highly variable, and 58% of cases show lesions in the 
mamillary bodies, thalamus, and periaqueductal areas, 
although other brain regions may be implicated as well.5,11

Pharmacokinetics, Pharmacodynamics,  
and Safety of Thiamine

Orally administered thiamine is absorbed in the small 
intestine by a rate-limited, saturable process of active 
transport that reaches a plateau of 4.5 mg after an oral dose 
of 30 mg when administered in healthy volunteers.1,6 In 
individuals who abuse alcohol, thiamine’s gastrointestinal 
absorption may be decreased by up to 70%. Moreover, 
orally administered thiamine in alcohol-dependent 
individuals does not increase thiamine concentration in the 
cerebrospinal fluid and may not be sufficient in most cases 
of acute thiamine deficiency. Parenteral thiamine is both 
actively and passively transported across the blood-brain 
barrier.6 As a result, acute thiamine deficiency associated 
with Wernicke’s encephalopathy may be quickly corrected 
with high doses of parenteral thiamine. Because parenteral 
thiamine has a short half-life (about 96 minutes), multiple 
doses may be required in order to achieve the maximal 
concentration.1,4,9

Thiamine has a favorable safety profile.4,7,9 There are 
few side effects, and administration is rarely associated 
with anaphylaxis (1:5,000,000 administrations).6,10 Multiple 
sources recommend administering intravenous thiamine 
slowly (over 10–30 minutes) and diluted in 50–100 mL of 
normal saline to further minimize risk of anaphylaxis.7,10,12

Treatment of Wernicke’s Encephalopathy:  
Conflicting Approaches

On the basis of our review of the literature and practice 
guidelines, the timely administration of adequately dosed 
parenteral thiamine is the most effective treatment for 
Wernicke’s encephalopathy.4,12 This approach was initially 
suggested by Victor and colleagues3 in the 1950s and 
involved giving parenteral thiamine at a dose of 100 mg 
daily.4 The use of oral thiamine in managing acute Wernicke’s 
encephalopathy has been criticized in the literature as 
inadequate, and case reports exist of new-onset Wernicke’s 
encephalopathy in individuals despite administration of 
high-dose oral thiamine. In part, oral thiamine may provide 
inadequate treatment for Wernicke’s encephalopathy due to 
poor absorption in alcohol-dependent or malnourished 
patients.1,7–9

The exact dose of parenteral thiamine required to 
adequately treat Wernicke’s encephalopathy is unknown.4–7,14 
Limited data exist in this area because conducting 
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randomized, controlled trials would be difficult or even 
unethical given the known risk of permanent impairment 
that can result from improper treatment.

A Cochrane review in 201314 found only 1 controlled 
clinical trial comparing the efficacy of different thiamine 
dosages in treating alcohol-dependent individuals. This 
review concluded that current data on the treatment of 
Wernicke’s encephalopathy remain inconclusive.14 Ambrose 
and colleagues15 found that parenteral thiamine doses of 200 
mg/d better restored neurologic functioning when compared 
with daily dosages of 100 mg or less. The remainder of the 
existing data are based solely on case reports. Thomson and 
Marshall16 debate on the efficiency of intramuscular versus 
intravenous thiamine administration. They conclude that 
only intravenous thiamine should be used to adequately treat 
Wernicke’s encephalopathy.16 Many authors criticize thiamine 
doses of less than 200 mg/d as insufficient and recommend 
using 500-mg doses of thiamine dosed 3 times per day for 
adequate treatment of Wernicke’s encephalopathy.4–7,10,12,16 
Others suggest dosing intravenous thiamine as high as 1 
g per dose in patients not adequately responding to lower 
thiamine doses in order to achieve a high blood to brain 
ratio of thiamine and to allow for passive thiamine diffusion 
to occur.9,15,17

No guidelines that specify thiamine dosage or route of 
administration when treating individuals with Wernicke’s 
encephalopathy have been endorsed by national organizations 
in the United States, and most treatment approaches are 
empiric.6,7,14,18 The thiamine hydrochloride package insert19 
recommends administering an initial 100-mg dosage of 
thiamine intravenously followed by intramuscular doses 
of 50–100 mg of thiamine daily until the patient is able to 
return to a normal diet (Table 2). The RCP (United Kingdom) 
and EFNS issued national guidelines for the treatment of 

Wernicke’s encephalopathy.8,10 Both protocols suggest the 
same frequency (3 times daily) and route of administration 
(intravenous) with recommended thiamine doses of 500 
mg (RCP) and 200 mg (EFNS) (Table 2). The UK National 
Institute for Health and Clinical Excellence notes that British 
treatment guidelines for Wernicke’s encephalopathy (RCP 
and British National Formulary) are established by expert 
consensus.16,20 Michael E. Charness, MD,12 the National 
Institutes of Health expert on alcohol abuse and alcoholism, 
recommends that clinicians use thiamine doses of 500 mg 
with a route and frequency of administration comparable to 
RCP’s protocol.

Another issue is the selective management of patients at 
“high risk” for Wernicke’s encephalopathy, which include 
those alcohol-dependent individuals who are malnourished, 
have severe liver damage, present in acute alcohol withdrawal, 
or are hospitalized for any acute trauma, head injuries, or 
acute illness.10,20 Both RCP and EFNS recommend that 
at-risk patients be treated with high doses of parenteral 
thiamine (Table 2).8,10

CLINICAL VIGNETTES
Our consultation liaison psychiatry practice encountered 

low awareness of the diagnostic criteria and treatment of 
Wernicke’s encephalopathy among hospitalist physicians. We 
selected cases most likely to be encountered by hospitalists 
on a daily basis, with the goal of highlighting specific key 
points with each case.

Case 1: Oral Versus Intravenous Thiamine 
Mr A, a 67-year-old man with past medical history 

including alcohol dependence and gastrointestinal bleeding, 
presented with suicidal ideation, confusion, and ataxia. 
He was dysarthric and endorsed visual hallucinations and 

Table 2. Guidelines for the Treatment of Manifest or Suspected Wernicke’s Encephalopathy

Guideline By Country Treatment of Wernicke’s Syndrome
Treatment of Suspected Wernicke’s  

Encephalopathy or Prophylaxis (patients at risk)
United States No national guideline exists

The package insert for thiamine hydrochloride19 suggests 
giving an initial intravenous dose of thiamine (100 mg) 
followed by intramuscular doses of 50–100 mg daily until 
the patient is able to return to a typical diet

No national guideline exists

European Federation of 
Neurologic Societies8

Thiamine 200 mg intravenous 3 times daily until clinical 
improvement stops8 (Note: thiamine should be 
administered prior to any carbohydrate to avoid iatrogenic 
Wernicke’s encephalopathy precipitation)

Parenteral thiamine should be administered to ALL 
patients at risk of Wernicke’s encephalopathy

Thiamine 200 mg intravenous 3 times daily until clinical 
improvement stops8

Royal College of Physicians 
(United Kingdom)10

“Two pairs intravenous high-potency parenteral B-complex 
vitamins (Pabrinexa) 3 times daily for 3 days,” which is the 
equivalent of thiamine 500 mg intravenous 3 times daily 
for 3 days

If no clinical response is observed, thiamine should be 
stopped

Responders should continue to be treated with thiamine 250 
mg intravenous or intramuscular daily for the next 5 days 
or until clinical improvement stops10

“One pair Pabrinexa by intravenous infusion once daily for 
3–5 days,” which is the equivalent of thiamine 250 mg 
intravenous once daily for 3–5 days

If no clinical response is observed, thiamine should be 
stopped10

Hypomagnesemia should be checked, and, if confirmed, magnesium should be replaced accordingly. 
aThe United Kingdom licensed only 1 parenteral form of B-complex vitamin (Pabrinex) that includes thiamine. Pabrinex consists of 1 pair of ampoules 

containing the following: vitamin B1 (thiamine) 250 mg, vitamin B2 (riboflavin) 4 mg, vitamin B6 (pyridoxine) 50 mg, nicotinamide 160 mg, and 
vitamin C (ascorbic acid) 500 mg.10 Parenteral B vitamins are recommended to be administered slowly (over 30 min), diluted in 100 mL saline, to 
further minimize low risk of an anaphylaxis. Even though the risk is low, resuscitation measures should be readily available.10
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paranoid delusions at presentation to the hospital. He had an 
elevated blood pressure level and reduced body mass index 
(BMI). Laboratory workup was generally unremarkable and 
showed normal liver function tests and a nondetectable blood 
alcohol concentration. Thiamine was initiated at a dosage 
of 100 mg daily, administered intravenously. However, the 
hospital pharmacy automatically substituted oral thiamine in 
place of the intravenous thiamine because Mr A was taking 
all other medications by mouth.

Mr A’s mental status and ataxia did not improve with orally 
administered thiamine. After the thiamine route of delivery 
was changed from oral to intravenous administration, his 
clinical status improved rapidly, including reduction of 
cerebellar signs and improved mental status. Intravenous 
thiamine was continued until clinical improvement plateaued, 
at which point Mr A was switched to an oral thiamine 
preparation. He had a nearly full recovery to his baseline 
level of mental status, although was noted to confabulate at 
the time of discharge, suggesting the possibility of mild to 
moderate Korsakoff psychosis. Key points are as follows:

•	 It can be difficult to differentiate Wernicke’s 
encephalopathy from alcohol intoxication or 
withdrawal. However, the potentially serious 
consequences of undiagnosed and untreated 
Wernicke’s encephalopathy should lower the 
threshold of clinical suspicion.2,4

•	 Wernicke’s encephalopathy should always be 
treated with intravenous, rather than oral thiamine. 
Oral thiamine is not adequately absorbed in 
alcohol-dependent or malnourished patients and 
is never adequate for the treatment of Wernicke’s 
encephalopathy.1,7–9

•	 Ophthalmoplegia is generally the first symptom to 
resolve and often reverses within hours to days of 
starting treatment. Improvement of gait disturbance 
and mental status change may take 1 or more weeks 
to resolve.3

Case 2: Wernicke’s Encephalopathy  
Presenting as Postoperative Delirium 

Ms B, a 57-year-old woman, was transferred to our 
hospital from another facility due to ongoing confusion, 
agitation, and irritability after undergoing spinal surgery 
7–10 days prior. Her past medical history included chronic-
obstructive pulmonary disease, hypertension, degenerative 
disc disease, hepatitis C, and alcohol dependence. At 
arrival, Ms B was lethargic and disoriented to time, place, 
and situation. Her gait and mobility were impaired due to 
a feeling of “dizziness,” which was presumably related to 
the spinal surgery. Benzodiazepines were ordered on an 
as-needed basis for alcohol withdrawal per Clinical Institute 
Withdrawal Assessment for Alcohol protocol.21 Nonetheless, 
confusion and periods of agitation persisted. Ms B had 
been functioning well before spinal surgery and was living 
independently without assistance. No known past psychiatric 
history was elicited; however, she had a history of alcohol 

dependence and last consumed alcohol the night before the 
surgery. Ms B’s blood glucose levels and metabolic panel were 
unremarkable, and it appeared that she had not received any 
thiamine at the hospital that conducted her spinal surgery.

Because of Ms B’s history of alcohol dependence, mental 
status change, and ataxia, she met the diagnostic criteria of 
Caine and colleagues13 for Wernicke’s encephalopathy. We 
initiated intravenous thiamine at a dosage of 500 mg every 
8 hours. On the second day after starting thiamine, Ms B’s 
dizziness and mental status improved, and she eventually 
regained full orientation with resolution of her irritability 
and disorganized thought processes. Key points are as 
follows:

•	 Ms B was at high risk for Wernicke’s encephalopathy 
because of her history of alcohol dependence and 
because she recently stopped using alcohol for 
planned surgery (alcohol withdrawal increases the 
brain’s thiamine demands).

•	 Intravenous thiamine is the treatment of choice 
for patients with multiple risk factors for 
developing Wernicke’s encephalopathy including 
malnourishment, acute alcohol withdrawal, trauma, 
or recent head injury.1,7–10,22

•	 It would be beneficial to complete a thorough 
screening for the risk of complicated alcohol 
withdrawal prior to any surgical procedure, 
including outpatient surgery.

•	 Wernicke’s encephalopathy may present as 
postoperative delirium and should be considered if 
the cause of delirium is unclear.23,24

•	 Delirium or coma may be the only signs of 
Wernicke’s encephalopathy.23,25 Mental status 
change is the most prevalent symptom of Wernicke’s 
encephalopathy (82%),2,4,12 and 30.6% of patients 
diagnosed postmortem presented clinically with 
coma alone.25

•	 Hospitalists should have a high index of suspicion 
for Wernicke’s encephalopathy, especially if delirium 
or coma of unknown etiology coincides with dietary 
deficiency, alcohol abuse, or decreased body mass 
index.2 Intravenous thiamine should be started 
immediately in such cases.1,4 In severe cases, higher 
doses of thiamine may be needed to quickly restore 
brain thiamine content. Many authors suggest that 
patients with severe Wernicke’s encephalopathy 
should receive dosages of 500 mg of intravenous 
thiamine 3 times per day.10,12,16

HOSPITAL QUALITY IMPROVEMENT PROJECT: 
ADEQUATE TREATMENT OF  

THIAMINE DEFICIENCY IN ALCOHOL USERS
We completed a quality improvement project intended to 

update prescribers and pharmacists regarding the diagnosis 
and treatment of Wernicke’s encephalopathy. The goal of 
describing this quality improvement project as part of this 
article is to share our hospital’s experience and add to the 
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dialogue regarding best practices for managing Wernicke’s 
encephalopathy.

Our consultation liaison psychiatry group encountered 
gaps in local practice in the form of low clinician awareness 
of Wernicke’s encephalopathy and lack of knowledge of 
diagnostic criteria and appropriate treatment. We used a plan-
do-study-act (PDSA) cycle model26 to implement a quality 
improvement project titled “Wernicke’s Encephalopathy: 
Adequate Treatment of Thiamine Deficiency in Alcohol 
Users” (Figure 1). Our team developed the “plan,” which 
aimed to bridge the knowledge gap and improve health care 
quality. The “do” part of this project involved presenting the 
problem and reviewing the literature and clinical cases at 
our interdepartmental Morbidity and Mortality Conference. 
We also presented the same to our hospital’s pharmacy and 
therapeutics committee and distributed printed educational 
material to clinicians (Table 3). This work was incorporated 
into a new standing order set within our hospital system 
for alcohol withdrawal that now includes intravenous 
thiamine as an option. The “study” part of the PDSA cycle 
involved reevaluating the success of these interventions 
with a multidisciplinary chart review. We concluded that 
the proposed change was successfully adopted within our 
hospital system with resultant narrowing of the practice gap.

CONCLUSION
Wernicke’s encephalopathy is not a rare disease and can 

occur in any malnourished patient, not solely in those who 
are alcohol dependent. Inadequate treatment of patients at 

Figure 1. Quality Improvement Project “Wernicke’s Encephalopathy:  
Adequate Treatment of Thiamine Deficiency in Alcohol Users”
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Table 3. Adequate Treatment of Thiamine Deficiency in 
Alcohol Users

Problem

Undertreated thiamine deficiency may result 
in acute irreversible brain damage known as 

Wernicke-Korsakoff syndrome 
Aim To identify patients at risk of Wernicke-

Korsakoff syndrome
To treat them adequately

Who is at risk Chronic alcohol abusers are at risk for 
thiamine deficiency, especially those who are 
malnourished

Why Impact of alcohol on thiamine:
Poor diet (decreased intake)
Alcohol limits enteric absorption of thiamine
Alcohol increases thiamine demands
Alcohol impairs thiamine liver storage

When to suspect 
Wernicke-
Korsakoff 
syndrome?

Alcohol misuse plus 1 (or more) of the following:
Mental status change
Abnormal ocular movements
Ataxia
Unexplained hypotension and hypothermia

Adequate treatment Only thiamine intravenous for suspected 
Wernicke-Korsakoff syndrome

Oral thiamine is not effective in preventing 
irreversible brain damage

  

risk for Wernicke’s encephalopathy can cause permanent 
brain damage, long-term institutionalization, and death; 
all of which could be prevented if appropriate treatment is 
implemented in a timely fashion. The serious consequences 
of untreated Wernicke’s encephalopathy warrant a high 
index of suspicion and low threshold for treatment. If 
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Increasing Awareness of Wernicke’s Encephalopathy

Wernicke’s encephalopathy is suspected, it is critical to 
initiate immediate treatment with intravenous thiamine 
administered at least 3 times daily. Thiamine by mouth 
is inadequate and ineffective for preventing permanent 
brain damage. Timely administration of adequately dosed 
parenteral thiamine is a “brain-saving,” safe, and inexpensive 
treatment for Wernicke’s encephalopathy. Clinicians should 
consider the diagnostic criteria that were reviewed in this 
article and treatment with intravenous thiamine in high-risk 
populations.
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Flynn et al

  1.	 Although alcohol use disorder is the most common 
mechanism leading to acute thiamine deficiency, 
Wernicke’s encephalopathy is associated with a number 
of other conditions.

a.	True
b.	False

  2.	 Retrospective studies have shown that the most 
prevalent presenting symptom of Wernicke’s 
encephalopathy is ___.

a.	Gait disturbance 
b.	Ophthalmoplegia
c.	 Mental status change
d.	Abnormal regulation of body temperature

  3.	 The best way to diagnose Wernicke’s encephalopathy is 
to ___.

a.	Use plasma thiamine levels to assess deficiency
b.	Use magnetic resonance imaging to look for lesions in the 

mamillary bodies, thalamus, and periaqueductal areas
c.	 Require patients to have alcohol use disorder, 

ophthalmoplegia, ataxia, and mental status change
d.	In patients with chronic alcohol misuse and/or 

malnutrition, look for an altered mental state or mild 
memory impairment and/or ocular or cerebellar signs

  4.	 According to this review of the literature and practice 
guidelines, which of the following statements about the 
treatment of Wernicke’s encephalopathy is false?

a.	High-dose oral thiamine is the most effective treatment
b.	The timely administration of adequately dosed parenteral 

thiamine is the most effective treatment
c.	 Oral thiamine may have poor absorption in alcohol-

dependent or malnourished patients
d.	The exact dose of parenteral thiamine required to 

adequately treat Wernicke’s encephalopathy is unknown
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