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ABSTRACT

Background: Thiamine (vitamin B)) is an essential cofactor responsible
for the breakdown of glucose, and its deficiency is associated with
Wernicke encephalopathy (WE). There is a lack of evidence from
systematic studies on the optimal dosing of thiamine for WE.

Objectives: The primary objective was to describe the prescribing patterns
for IV thiamine in adult patients admitted to a large teaching hospital.
The secondary objective was to evaluate the clinical resolution of WE
symptoms (confusion, ataxia, and/or ocular motor abnormalities) in
relation to the dose of IV thiamine prescribed.

Methods: A retrospective design was used to review data for adult patients
admitted to an internal medicine service from June 1, 2014, to June 30,
2015. All patients included in the study received IV thiamine: low-dose
therapy was defined as 100 mg IV daily and high-dose therapy was
defined as dosage greater than 100 mg IV daily.

Results: A total of 141 patients were included; low-dose thiamine was
prescribed for 115 (81.6%) and high-dose thiamine for 26 (18.4%).
Patients for whom high-dose thiamine was prescribed were more likely
to be those in whom a diagnosis of WE was being considered (12/26
[46.2%] versus 5/115 [4.3%], p < 0.001). Of the total 219 IV thiamine
doses ordered, 180 (82.2%) were for 100 mg, and 143 (65.3%) were
prescribed for once-daily administration. There was no statistically
significant difference in the time to resolution of WE symptoms for
patients receiving high-dose versus low-dose thiamine.

Conclusions: A wide variety of thiamine prescribing patterns were noted.
This study did not show a difference in time to resolution of WE
symptoms in relation to the dose of IV thiamine. Additional large-scale
studies are required to determine the optimal dosing of thiamine for WE.

Keywords: thiamine, vitamin B,, thiamine deficiency, Wernicke
encephalopathy, alcohol-related disorders
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RESUME

Contexte : La thiamine (vitamine B1) est un cofacteur essentiel responsable
du métabolisme du glucose. Une carence en thiamine est associée
a lencéphalopathie de Wernicke (EW). Or, on observe une absence de
données probantes provenant d’analyses systématiques portant sur la
posologie optimale de thiamine dans le traitement de 'EW.

Objectifs : Lobjectif principal était de décrire les habitudes de prescription
de thiamine 2 administrer par voie intraveineuse chez les patients adultes
admis dans un important hépital universitaire. Lobjectif secondaire était
d’évaluer la disparition clinique des symptomes de TEW (confusion, ataxie
ou troubles moteurs oculaires) en fonction de la dose prescrite de thiamine
4 administrer par voie intraveineuse.

Méthodes : Un plan d’étude rétrospectif a été utilisé pour étudier les
données concernant les patients adultes admis a un service de médecine
interne entre le ler juin 2014 et le 30 juin 2015. Tous les patients a I'étude
ont regu de la thiamine par voie intraveineuse : le traitement a faible dose
érait de 100 mg par jour et le traitement  dose élevée excédait 100 mg
par jour.

Résultats : Au total, 141 patients ont été admis a 'étude; 'on a prescrit
une faible dose de thiamine 2 115 (81,6 %) d’entre eux et une dose élevée
aux 26 (18,4 %) autres. Les patients qui se sont vus prescrire une
dose élevée de thiamine étaient vraisemblablement ceux pour qui 'on
envisageait un diagnostic ’EW (12/26 [46,2 %] contre 5/115 [4,3 %],
2 < 0,001). Pour I'ensemble des 219 doses prescrites de thiamine a
administrer par voie intraveineuse, 180 (82,2 %) étaient de 100 mg et
143 (65,3 %) devaient étre injectées a une fréquence uniquotidienne. On
n'a relevé aucune différence statistiquement significative quant au temps
de disparition des symptomes de TEW entre les patients ayant recu une
dose élevée de thiamine et ceux en ayant regu une faible dose.

Conclusions : On a noté une grande variété d’habitudes de prescription
de la thiamine. La présente étude n'a pas montré que la dose de thiamine
administrée par voie intraveineuse changeait le temps nécessaire a la
disparition des symptémes de 'EW. II est nécessaire de mener de plus
amples études a grande échelle afin de déterminer quelle est la posologie
optimale de thiamine dans le traitement de 'EW.

Mots clés : thiamine, vitamine B1, carence en thiamine, encéphalopathie
de Wernicke, affections liées a I'alcool
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INTRODUCTION

hiamine pyrophosphate, the biologically active form of

thiamine (vitamin B)), is an essential cofactor for the aerobic
breakdown of glucose.! One of the most common neurologic
complications of thiamine deficiency is Wernicke—Korsakoff
syndrome,? which consists of 2 disorders: Wernicke encephalopathy
(WE) and Korsakoff psychosis.*® Petechial hemorrhage and
demyelination within periventricular structures account for the
classic triad of WE—confusion, gait ataxia, and ocular abnor-
malities—which may occur together or in various combinations.™?
WE can also progress to Korsakoff psychosis, which is character-
ized by severe memory impairment without any dysfunction in
other intellectual parameters.’

Chronic alcohol use is one of the most common predisposing
factors for WE.*> WE has been reported to occur in 12.5% of
those with chronic alcohol use, although it is widely suspected
that this is an underestimate of the true prevalence of the
disorder.®” Importantly, WE can cause substantial morbidity and
mortality if left untreated, leading to death in up to 20% of cases
and progtession to Korsakoff psychosis in 85% of survivors, of
whom 25% require long-term institutionalization.>*'° Up to 90%
of patients with suspected WE do not present with the classic triad
of symptoms.>® Thus, a presumptive diagnosis of WE should be
made in any patient with a history of alcohol abuse who may be
at risk.®

Although administration of thiamine has been the treatment
of choice for Wernicke—Korsakoff syndrome for more than 50
years, current recommendations for thiamine treatment are based
on guided extrapolations from basic science, case reports, and
expert opinion.> A Cochrane review published in 2013 stated that
there is currendy insufficient evidence from randomized
controlled trials to guide clinicians in determining the dose,
frequency, route, and/or duration of thiamine treatment for the
treatment of Wernicke—Korsakoff syndrome related to alcohol
abuse.? Historically, the treatment for WE has been thiamine 100
mg IV daily for 3-5 days, although this regimen has not been
tested in any randomized controlled trials.*> The European
Federation of Neurological Societies (EFNS) guidelines for
diagnosis, therapy, and prevention of WE suggest thiamine
200 mg IV 3 times daily until there is no further improvement in
signs and symptoms.!! The Royal College of Physicians (RCP)
guideline on management of WE in the emergency department
recommends thiamine 500 mg IV 3 times daily for 3 days."? If
there is no response, the medication should be discontinued, but
if a response is noted, then the dose may be decreased to 250 mg
IV once daily for 5 days or until clinical improvement ceases."
Oral thiamine is not used for the acute management of WE, but
is often prescribed after completion of an IV course of thiamine.

The primary objective of the study presented was to describe
the prescribing patterns for IV thiamine administered to adult
patients admitted under the Internal Medicine Service of the
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study hospital. The secondary objective was to evaluate the clinical
resolution of WE symptoms (confusion, ataxia, and/or ocular
abnormalities) in relation to the dose of IV thiamine prescribed.

METHODS
Study Design

A chart review was used to collect data related to the study
objectives. Data were obtained for adult patients admitted to 1 of
3 Internal Medicine Services at the Foothills Medical Centre
(Calgary, Alberta) from June 1, 2014, to June 30, 2015. This
1081-bed hospital, affiliated with the University of Calgary,
provides advanced health care services to more than 2 million
people from Calgary, southern Alberta, southeastern British
Columbia, and southern Saskatchewan.

Data Sources

Patients were identified through the computerized physician
order entry (CPOE) system, which contains detailed clinical
information about all patients and their hospital stay, including
demographic information, diagnostic imaging results, laboratory
values, procedures and treatments received, progress notes, and
discharge summaries. The CPOE system and paper charts were
used to obtain all of the data for the study.

Inclusion and Exclusion Criteria

Patients who were 18 years of age or older, had been admitted
to 1 of the 3 Internal Medicine Services at the study hospital, and
had received at least one IV dose of thiamine were included in the
study. Patients whose admission lasted less than 3 days and
patients who were admitted under a different service and
transferred to the Internal Medicine Service after 3 or more days
in hospital were excluded. For patients with multiple admissions
during the study period, only the first admission was included in
the analysis, to avoid repeated measures.

Outcomes

The primary outcomes were the prescribing patterns of
thiamine, including proportion of patients who received high-
dose and low-dose IV thiamine, a description of the patient
groups who received high-dose and low-dose thiamine, and a
description of thiamine prescribing patterns among those for
whom a diagnosis of WE was being considered, relative to the rest
of the study population. The secondary outcome was the
difference in time between presentation and clinical resolution of
symptoms of WE (confusion, ataxia, and/or ocular abnormalities)
in relation to whether high-dose or low-dose thiamine had been
prescribed. For the purposes of this study, low-dose thiamine was
defined as 100 mg IV daily for at least one day and high-dose
thiamine was defined as more than 100 mg IV daily for at least
one day.

JCPH — Vol. 70, n° 3 — mai—juin 2017



This single copy is for your personal, non-commercial use only.
For permission to reprint multiple copies or to order presentation-ready copies for distribution, contact CJHP at cjhpedit@cshp.ca

Patient Characteristics and Data Collection

Demographic data were collected for each patient, including
age, sex, weight, presence of an alcohol-related admission diagnosis,
length of hospital stay, and mortality. Data were also collected for
the following baseline laboratory tests, performed at the time IV
thiamine was ordered: serum creatinine, alanine aminotransferase,
alkaline phosphatase, Y-glutamyl transferase, total bilirubin,
international normalized ratio, and serum albumin. Documen-
tation of estimated alcohol consumption (standard drinks defined
according to criteria of the National Institute on Alcohol Abuse
and Alcoholism'), history of liver dysfunction, use of the
Emergency Department Alcohol Withdrawal protocol or the
Clinical Institute Withdrawal Assessment—Alcohol, Revised
(CIWA-AR) protocol, neurology consultation, and diagnostic
imaging (specifically magnetic resonance imaging [MRI] of the
head)!! was also collected.

The following data concerning IV thiamine therapy were
collected: indication, dose, frequency, duration, and rationale for
prescribing thiamine. In addition, the dosing and duration for
thiamine administered by the oral route after discontinuation of
IV thiamine and data on continuing thiamine at discharge were
collected. Documentation of any symptoms of WE (confusion,
ataxia, and/or ocular abnormalities [nystagmus, abnormal eye
movement, visual field defect, gaze palsy, ptosis, and diplopia])
and the time to their resolution (if applicable) were collected.

Statistical Analysis

Descriptive statistics were used to describe the study
population. Continuous variables that were normally distributed
were described using means and standard deviations, whereas
continuous variables that were not normally distributed were
described using medians and interquartile ranges (IQRs).
Categorical variables were described using frequency counts and
proportions. Independent £ tests were used to compare the means
of the low-dose and high-dose groups. x* tests were used to
compare 2 categorical variables. Results of Fisher exact tests were
reported when the cell frequency was less than 5. A p value less
than 0.05 was considered statistically significant. SPSS version 15
(IBM, Armonk, New York) was used to perform all statistical tests.

Ethics Approval

Ethics approval was obtained from the Health Research
Ethics Board of the Alberta Community Health Committee.

RESULTS

A total of 147 patients received IV thiamine during the scudy
period. Six of these patients were excluded, 5 because they had
been admitted to a different service and were transferred to the
Internal Medicine Teaching Team outside of the specified time-
frame and 1 because of incomplete documentation. Therefore,
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141 patients were included in the final analysis (Table 1). There
were no statistically significant differences between the high-dose
(7 = 26) and low-dose (7 = 115) groups for most patient charac-
teristics. Patients treated with high-dose thiamine had a lower
mean weight and were more likely to have an alcohol-related
admission diagnosis (alcohol withdrawal, alcoholic hepatitis,
alcoholic pancreatitis, and/or WE) (Table 1). The indication for
IV thiamine was alcohol history or withdrawal for 97 (84.3%)
and 23 (88.5%) of patients in the low-dose and high-dose groups,
respectively (p = 0.59). A diagnosis of WE was being considered
for 17 patients, representing 5 (4.3%) of the low-dose group and
12 (46.2%) of the high-dose group.

A neurology consultation was completed for 4 (3.5%) of the
low-dose patients and 9 (34.6%) of the high-dose patients, and a
diagnosis of WE was considered by the neurology service for
5 (19.2%) of the high-dose patients. MRI was completed for
10 (8.7%) of the low-dose patients and 8 (30.8%) of the high-
dose patients. The MRI findings showed abnormal enhancement
of mammillary bodies suggestive of WE for only 1 patient, who
was receiving high-dose thiamine.

IV thiamine was prescribed at a high dose for 26 patients
(18.4%) and a low dose for 115 patients (81.6%) (Table 2). The
most common IV thiamine dose was 100 mg daily (» = 112) for
a median duration of 3 days (IQR 3—4). Among the 17 patients
in whom a diagnosis of WE was being considered, 12 (70.6%)
had a prescription for high-dose thiamine and 5 (29.4%) a
prescription for low-dose thiamine. In addition, 14 (11.3%)
of the 124 patients for whom a diagnosis of WE was not being
considered had a prescription for high-dose thiamine (Table 2).
A variety of thiamine prescribing patterns were noted (Table 3).
Documentation of any rationale for selection of a particular
dosing strategy or for any dose changes was lacking. No adverse
effects of IV or oral thiamine were reported.

The patients for whom high-dose thiamine was prescribed
had a significantly higher incidence of any of the 3 classic WE
symptoms (confusion, ataxia, and/or ocular abnormalities) relative
to those for whom low-dose thiamine was prescribed (Table 4).
There was no significant difference in the time to resolution of
any WE symptom for patients given high-dose versus low-dose
IV thiamine (Table 5). Ataxia and ocular abnormalities appeared
to resolve sooner than confusion (Table 5). Twenty patients died
during the study period. Cause of death was documented as
end-stage liver disease (7 = 3), complications of metastatic lung
cancer (7 = 3), heart failure (7 = 1), sepsis (# = 1), or renal/
respiratory failure (7 = 1). Cause of death was not documented
for 11 patients.

DISCUSSION

Thiamine is the mainstay of therapy in both prevention and
treatment of WE; however, there is a lack of standardization of its
optimal route of delivery and dosing.!" Thiamine has poor
bioavailability. In healthy individuals, only 4.5 mg of thiamine is
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Table 1. Baseline Characteristics of Patients (n = 141)

Dose Level; No. (%) of Patients*

Characteristic Low Dose High Dose p Value
(n=115) (n =26)
Sex, male 74 (64.3) 17 (65.4) 0.99
Age (years) (mean + SD) 56 + 15.9 60 + 10.6 0.12
Weight (kg) (mean + SD) 76.2 +21.1 68.3+22.6 0.042
Estimated alcohol consumptiont (g/day) 110 (41-237) 119 (69-256.5) 0.25
(median and IQR)
Alcohol-related admission diagnosis 39 (33.9) 13 (50.0) 0.003
History of liver dysfunction# 51 (44.3) 11 (42.3) 0.55
Cirrhosis 27 6
NAFLD/alcoholic hepatic steatosis 5 1
Hepatocellular carcinoma 1 0
Alcoholic hepatitis 12 4
Viral hepatitis 10 0
Abnormal laboratory values§
Serum creatinine 26 (22.6) 2 (7.7) 0.08
ALP 28 (24.3) 6 (23.1) 0.89
ALT 29 (25.2) 10 (38.5) 0.17
GGT 76 (66.1) 19 (73.1) 0.49
Total bilirubin 34 (29.6) 10 (38.5) 0.38
INR 73 (63.5) 14 (53.8) 0.36
Serum albumin 82 (71.3) 1 (50.0) 0.005
Use of ED Alcohol Withdrawal Protocol 87 (75.7) 20 (76.9) 0.89
or CIWA-AR protocol
Duration of hospital stay (days) (median and IQR) 8.0 (5-13.0) 8.5 (4.8-24.3) 0.61
Death during study period 17 (14.8) 3 (11.5) 0.67
Indications for IV thiamine9l
Alcohol history or withdrawal 97 (84.3) 23 (88.5) 0.59
Suspected Wernicke encephalopathy 5 (4.3) 12 (46.2) <0.001

ALP = alkaline phosphatase; ALT = alanine aminotransferase; CIWA-AR = Clinical Institute Withdrawal
Assessment—Alcohol, Revised; ED = emergency department; GGT = y-glutamyl transferase;
INR = international normalized ratio; IQR = interquartile range; NAFLD = non-alcoholic fatty liver disease;

SD = standard deviation.
*Except where indicated otherwise.

tFor 22 patients receiving low-dose therapy and 3 receiving high-dose therapy, alcohol consumption was
not documented. For 10 patients receiving low-dose therapy, there was no history of alcohol use.

$Categories are not mutually exclusive.

§Abnormal laboratory values were defined as the following, based on upper (or lower) limit of normal range
set by Calgary Laboratory Services: serum creatinine > 120 pmol/L for men and >100 pmol/L for women;
ALP >145 U/L; ALT > 60 U/L for men and > 40 U/L for women; GGT > 63 U/L for men and >35 U/L for
women; total bilirubin > 24 pmol/L; INR > 1.1; serum albumin < 35 g/L.

9IFor 4 patients, the indication for IV thiamine was not documented.

Table 2. Prescription of High- and Low-Dose IV Thiamine

Group; No. (%) of Patients

IV Thiamine Dose All Patients Non-WE Patients WE Patients p Value
(n= 141) (n=124) (n= 17)

High dose (> 100 mg daily) 26 (18.4) 14 (11.3) 12 (70.6) < 0.001

Low dose (< 100 mg daily) 115 (81.6) 110 (88.7) 5 (29.4) < 0.001

WE = Wernicke encephalopathy.

absorbed from a single 100-mg oral dose, and absorption is
reduced to one-third or less in vulnerable patients.'? Parenteral
administration of thiamine is recommended to avoid the problem
of decreased gastrointestinal absorption in people with alcoholism
and other disease states, and to maximize serum thiamine levels,

promoting passive (concentration-dependent) movement of
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thiamine across the blood—brain barrier.>!?

In a small pharma-
cokinetic study of 6 healthy patients who received an IV bolus of
thiamine 50 mg, the half-life of thiamine was determined to be
about 90 min." Thus, it is speculated that giving thiamine in
multdple daily doses may aid in achieving better penetration of

the central nervous system than giving a single daily dose.>"!
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Characteristic All Patients Non-WE Patients WE Patients p Value
(n=141) (n=124) (n=17)

IV administration

Dose (mg) 100 (100-1000) 100 (100-1000) 400 (100-1000) < 0.001

(median and range)

Cumulative dose (mg) 400 (300-800) 300 (300-600) 5500 (800-7800) < 0.001

(median and IQR)

Specific doses n =219 doses n =182 doses n =37 doses

administered (mg)
100 180 (82.2) 165 (90.7) 15 (40.5) < 0.001
200 1 (0.5 0 (0) 1 2.7) 0.026
250 1 (0.5) 0 (0) 1 @2.7) 0.026
300 1 (0.5) 1 (0.5 0 (0) 0.65
400 3 (1.4 1 (0.5) 2 (5.4 0.021
500 29 (13.2) 14 (7.7) 15 (40.5) < 0.001
900 1 (0.5) 0 (0) 1 2.7 0.026
1000 3 (1.4 1 (0.5) 2 (5.4) 0.021

Frequency of administration  n =219 doses = 182 doses n =37 doses
Once daily 143 (65.3) 127 (69.8) 16 (43.2) 0.002
Once only 0 (22.8) 42 (23.1) 8 (21.6) 0.85
g8h 4 (11.0) 11 (6.0) 13 (35.1) <0.001
g6h 2 (0.9) 2 (1.1) 0 (0) 0.52

Duration of therapy (days)

(median and IQR)
Low dose 3(3-4) 3(3-4) 5(3-8) 0.13
High dose 5(3.8-7.3) 4(3.8-6.0) 6.5(3.3-9.5) 0.67

Step down from IV to 85 (60.3) 73 (58.9) 12 (70.6) 0.35

oral thiamine

Oral administrationt

Dosage ordered n =90 orders n =77 orders n =13 orders
100 mg daily 84 (93.3) 72 (93.5) 12 (92.3) 0.87
100 mg TID 2 (2.2) 2 (2.6) 0 (0 0.56
300 mg daily 2 (2.2) 1 (1.3) 1 (7.7) 0.15
500 mg TID 2 (2.2) 2 (2.6) 0 (0) 0.56

Cumulative dose (mg) 400 (200-1000) 400 (200-900) 400 (200-2925) 0.61

(median and IQR)

Duration of therapy (days) 4 (2-10) 4 (2-9) 5(2-27.5) 0.37

(median and IQR)

Oral thiamine prescribed 34 (24.1) 25(20.2) 9 (52.9) 0.003

at discharget

IQR = interquartile range, g6h = every 6 hours, q8h = every 8 hours, TID = 3 times daily,

WE = Wernicke encephalopathy.
*Except where indicated otherwise.

tData for patients for whom an oral dosage form was prescribed after discontinuation of IV administration

of thiamine.

$For 25 patients who did not have WE and 4 patients who did have WE, there was no documentation
of whether or not oral therapy was prescribed at discharge. Nine of the patients who did not have

WE died during the admission.

According to a Cochrane review published in 2013, evidence
from randomized controlled trials concerning the optimal dose,
route, duration, and frequency of IV thiamine for the treatment
of WE are lacking.® Only 2 trials met the inclusion criteria for the
Cochrane review. The first trial was an unpublished double-blind
study that compared the cognitive effects of 5 g/day of oral
thiamine with placebo in 8 participants with memory impairment
associated with chronic alcohol abuse.? Participants in the

thiamine group showed significant improvement in several
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cognitive measures (the Buschke Selective Reminding Test, the
Halstead Category Test, the Medical College of Georgia Complex
Figure Test, and the Controlled Oral Word Association Test) at
2 weeks relative to baseline.® Although this study used a wide
range of neuropsychological tests to assess the outcome, the data
were considered insufficient for quantitative analysis because of
the small number of participants and limited reporting of data.’
The second trial included in the Cochrane review was a randomized,

double-blind, placebo-controlled trial of 107 patients who were
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Table 4. Incidence of Symptoms of Wernicke Encephalopathy

Dose Level; No. (%) of Patients*

Symptom Low Dose High Dose p Value
(n=115) (n=26)
Confusion 52 (45.2) 18 (69.2) 0.027
Ataxia 7 (6.1) 9 (34.6) < 0.001
Ocular abnormalities* 5 43 9 (34.6) <0.001
Nystagmus 3 8
Abnormal eye movement 0 1
Visual field defect 0 2
Gaze palsy 1 0
Ptosis 1 0
Diplopia 1 0
Patients with symptoms from triadt
No symptoms 58 (50.4) 4 (15.4) 0.001
1 symptom 50 (43.5) 12 (46.2) 0.80
2 symptoms 7 (6.1) 6 (23.1) 0.007
All symptoms 0 4 (15.4) < 0.001
*Categories are not mutually exclusive.
1Triad consists of confusion, ataxia, and ocular abnormalities.
Table 5. Time to Resolution of Symptoms of Wernicke Encephalopathy
No. (%) with Symptom Resolvedt
Symptom* and No. (%) with Yes No Undetermined# Not Time to p Value
Thiamine Dose Symptom Documented  Resolution
Present (days) (Median
and IQR)
Confusion 0.84
2—|igh2d6cise 18 (69.2) 13 (72.2) 3 (16.7) 2 (11.1) 0 3.5(1.5-5.5)
n=
Low dose 52 (45.2) 44 (84.6) 3 (5.8) 5 (9.6) 0 3(2.0-5.8)
(n=115)
Ataxia 0.89
é—ﬁghzdegse 9 (34.6) 6 (66.7) 1 (11.1) 0 2 (22.2) 1.5(1.0-6.0)
n=
Low dose 7 (6.1) 3 (42.9) 0 1 (14.3) 3 (42.9) 2(1.0-2.0)
(n=115)
Ocular abnormalities 0.59
|(—|igh2d6(;se 9 (34.6) 7 (77.8) 1(11.1) 0 1 (11.1) 1(1.0-2.0)
n=
Low dose 5 4.3) 2 (40.0) 0 2 (40.0) 1 (20.0) 1.5(1.0-2.0)8

(n=115)

IQR = interquartile range. .
*Categories are not mutually exclusive.
tResolution includes a return to baseline.

$The symptom resolution category of “undetermined” was for patients who died.

§Data reported as median and range.

alcohol-dependent but did not have symptoms of WE. The
patients were randomly assigned to receive intramuscular (IM)
thiamine (5, 20, 50, 100, or 200 mg) once per day for 2 consec-
utive days."” The effect of thiamine was assessed on the third day
by a single neuropsychological test, the delayed alternation task."
Although the authors of the trial suggested that this test is sensitive
to cognitive impairment," there is very little information about
its reliability in humans.® A significant difference was found
favouring the 200 mg/day dosage over the 5 mg/day dosage;
however, no significant differences were found among the other
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doses.>"® This study had considerable methodological shortcom-
ings in design (such as a high rate of noncompletion and a short
duration of thiamine treatment) and incomplete documentation
of results.>"

Use of high-dose thiamine was also reported in a case series
of 10 symptomatic patients with Wernicke—Korsakoff syndrome.
All patients showed some degree of improvement with thiamine
500 mg IV every 8 h for 3 days, then 500 mg IV daily for 5 days,
and continuation with at least 300 mg/day of oral thiamine.'® No
specific information was provided about the time to clinical
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improvement of symptoms. High-dose thiamine for the treatment
of WE led to either complete or partial symptom resolution in
2 case reports.””!® A 51-year-old man presented with memory
difficulties, confabulations, ataxic gait, and nystagmus and
experienced almost complete resolution of symptoms after 1 week
of treatment with high-dose thiamine.!”” The regimen included
thiamine 900 mg IM and 600 mg orally daily for the first 5 days
and 900 mg IM daily the following week."” The other case report
involved a 52-year-old man with a 10-year history of alcohol abuse
and symptoms of Wernicke—Korsakoff syndrome (confusion,
ataxia, and nystagmus).'® After treatment with thiamine 100 mg
IM daily, the patient had full resolution of ataxic and oculomotor
symptoms, but there was no change in higher mental
functioning.'® However, within 2 months of initiating high-dose
thiamine (600 mg/day orally and 300 mg/day IM), the patients
cognitive status retuned to baseline, and scores on all neuropsycho-
logical tests had substantially improved.'®

Some clinicians have suggested that patients with confirmed
WE may require up to 1 g of IV thiamine to achieve a clinical
response in the first 12 h of hospitalization.'* In a review article,
Cook?! stated that patients treated with a low dose of thiamine
for 2 or 3 days with little response may subsequently show a
dramatic response if they are then given 1 g once or twice daily.*!
However, these statements are based on expert opinion. There
have been reports suggesting that parenteral doses of 100 mg or
250 mg of thiamine per day may be inadequate to improve clinical
symptoms or prevent death in patients with WE."#222 The EFNS
and RCP practice guidelines also justify their recommendations
of high doses of parenteral thiamine for treatment of WE on the
basis of anticipated treatment failure with lower doses.!'?

In the cohort of 141 patients in the current study, thiamine
prescribing patterns were highly variable. A wide range of IV doses
(from 100 to 1000 mg) and various frequencies (ranging from
once daily to every 6 h) were prescribed. Most orders were for 100
mg once daily: 82.2% of total doses were ordered as 100 mg, and
65.3% of total doses were ordered as once daily. However, among
the patients for whom a diagnosis of WE was being considered,
only 40.5% of the doses were ordered as 100 mg, and only 43.2%
of doses were ordered as once daily. Thus, this subset of patients
was more likely to receive higher doses and greater frequencies of
IV thiamine. The study institution also had an overall higher use
of high-dose thiamine than was reported in a large multicentre
retrospective review of thiamine prescribing practices within
university-affiliated Canadian hospitals.! In that study, a total of
48 806 prescriptions of parenteral and oral thiamine were
provided to 32 213 patients.! Overall, about 93% of the total
prescriptions were for 100 mg of thiamine, and 75% of these
100-mg prescriptions were ordered as once daily." In a retrospec-
tive study of thiamine prescribing practices for 217 patients with
alcohol-use disorder conducted in a large US teaching hospital,?
a regimen of thiamine 100 mg orally daily was prescribed for
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about 70% of the patients. Interestingly, for the subset of 124
patients (57%) identified as being at high risk because they
presented with alcohol intoxication, withdrawal, or delirium
tremens, no statistically significant association was revealed
between risk status and receipt of high-dose thiamine (defined as
doses =200 mg IV).%

There is no consensus on the appropriate duration of
thiamine treatment for patients with suspected WE. Although no
prospective studies have compared different durations of thiamine
administration, the EFNS guidelines suggest that treatment be
continued until symptoms resolve, whereas the RCP guidelines
suggest completing 3 days of treatment and, if a response is noted,
completing an additional 5 days of treatment or continuing
treatment until clinical improvement ceases.'"'** In the study
presented here, the median durations of IV thiamine were 3 days
for those who received low-dose treatment and 5 days for those
who received high-dose treatment. Treatment duration tended to
be longer for the subset of patients in whom a diagnosis of WE
was being considered, but this difference was not statistically
significant. In addition, the choice of duration for thiamine may
have been affected by the CIWA-AR order set in use at the study
institution; this order set includes an order for thiamine 100 mg
IV q24h for 3 days.

Although the current study included patients who received
at least one dose of IV thiamine, 85 (60.3%) of the patients were
initiated on oral thiamine after discontinuation of IV thiamine.
The patients in whom WE was being considered were more likely
to have a prescription for oral thiamine at discharge than the
patients in whom this diagnosis was not being considered. The
results of the current study and the retrospective review by Day
and others' signify that oral thiamine continues to be prescribed
frequently for inpatients in Canadian academic hospitals.

No adverse effects of thiamine were noted in the current
study. Parenteral thiamine has been shown to have an excellent
safety profile."! Minor adverse reactions such as irritation at the
injection site may occur, and infusions should be given over

30 min.!>*

In a prospective study of 989 patients receiving
100 mg of thiamine as a single IV injection over 10 s or less,
1 patient experienced generalized pruritus and 11 patients had
transient local irritation.? In a retrospective survey, no cases of
significant adverse reactions to thiamine were identified in more
than 300 000 treatments.?* Sporadic anaphylactic reactions have
been reported, but thiamine was not documented as the cause in
all cases."" Thus, the consequences of undertreatment with
thiamine are considered to outweigh the risks of overtreatment,
based on the safety and cost profile of parenteral thiamine.>'>%

In the current study population, there was no statistically
significant difference in the median time to resolution of WE
symptoms in patients with a prescription for high-dose IV
thiamine (> 100 mg IV daily) and those receiving low-dose IV

thiamine (100 mg IV daily). To the best of our knowledge, no
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other studies have evaluated the effect of thiamine dosing on the
time to resolution of symptoms of WE.

Strengths and Limitations

The strengths of this study include its relevance in a specific
patient population where pharmacotherapy has a direct impact
on patient care. We were able to address a gap in current
knowledge by providing insight on the dosing, frequency, and
duration of IV thiamine prescribed at the study institution. As
previously reported in the literature, we documented a variety of
prescribing patterns for IV thiamine.

Potential limitations of this study include its small sample
size and retrospective design, which resulted in limited documen-
tation in several cases. WE is a clinical diagnosis, and empiric
treatment with thiamine is often given solely on the basis of a his-
tory of alcohol abuse and altered mental status. Also, there is no
standardization in the assessment of WE symptoms. We relied
on subjective assessments for the presence and resolution of
symptoms, as documented in patient charts. It appeared that
higher doses of thiamine may have been associated with a longer
duration of WE symptoms; however, this finding could have been
confounded by severity of confusion. The manifestation of
confusion in hospital inpatients has a broad spectrum of severity

and is associated with a wide variety of medical etiologies.

CONCLUSION

Given the limitations noted above, this study can be consid-
ered to be hypothesis-generating, as our findings suggest that there
is no difference in the time to resolution of WE symptoms in
patients receiving high-dose versus low-dose IV thiamine. This
study revealed a wide variety of thiamine prescribing patterns and
showed that patients in whom a diagnosis of WE is being
considered may be more likely to be given higher doses of IV
thiamine. These prescribing patterns signify the lack of consensus
on how to appropriately treat WE and highlight the need for
large-scale prospective trials to further investigate the optimal
dosage, frequency, and duration of IV thiamine.
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