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Abstract

Background: Acute thiamine deficiency can occur in patients with or without history of
alcohol abuse and can lead to life-threatening complications. Clinical diagnosis is challenging,
often resulting in delayed recognition and treatment. Patients may present with heterogenous
symptoms, more diverse than the historical neurological description. Cerebral MRI can
contribute to the diagnosis in patients with neurological signs but it is not always feasible in
emergency settings. Prompt parenteral supplementation is required to obtain the improvement
of symptoms and avoid chronic complications.

Aims: To describe the clinical presentation of reported cases of thiamine deficiency, assess
prescription and results of cerebral imaging, review treatments that had been prescribed in
accordance or not with available guidelines, and study the short-term outcome of these
patients.

Methods: This is a monocentric retrospective analysis of all reported cases of thiamine
deficiency in a French tertiary hospital between January 1rst 2008 and December 31th 2018.
Results: Fifty-six cases were identified during the study period. Forty-five (80%) patients had
a history of alcohol abuse. Most patients were diagnosed based on neurological symptoms but
non-specific and digestive symptoms were frequent. Thirty-four percent of patients fulfilled
clinical criteria for malnutrition. A brain MRI was performed in 54% of patients and was
abnormal in 63% of these cases. Eighty-five percent of patients were treated by parenteral
thiamine administration and the supplementation was continued orally in 55% of them. The
majority of patients initially received 1000 mg daily of IV thiamine but the dose and duration
of thiamine supplementation were variable. At the time of discharge, partial or complete
improvement of symptoms was noted in 59% of patients.

Conclusion: This study highlights the clinical and radiological heterogeneity of thiamine

deficiency. These observations should encourage starting thiamine supplementation early in
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patients with risk factors or suggestive symptoms even in non-alcoholic patients, and

underline the importance of early nutritional support.

Keywords: Thiamine deficiency, Wernicke’s Encephalopathy, Malnutrition, Alcohol-Related

Disorders.
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Introduction

Thiamine is an important cofactor for several enzymes that are essential for energy
metabolism including the Krebs cycle. It also has a critical protective role in neuronal
structure and function, both in the central nervous system and in peripheral nerves.(1) In case
of insufficient intake, decrease of intestinal absorption or increased renal excretion, clinical
manifestations of thiamine deficiency can develop in only a few weeks especially in situations
of high carbohydrate intake, chronic alcohol consumption, or when the metabolic demand is
high.(2) Thiamine deficiency can rapidly lead to irreversible neurological damage, heart
disease and life-threatening complications.(3,4) Prompt diagnosis and supplementation are
thus required to limit short- and long-term consequences. However, diagnosis of thiamine
deficiency is challenging and several autopsy studies suggest that it often remains
undiagnosed during life. (5-7) The most frequent form of acute or subacute thiamine
deficiency is Wernicke’s encephalopathy (WE), historically defined by a triad of gait ataxia,
nystagmus or ophthalmoplegia and global confusion. However in a 1986 study, only 16% of
patients with confirmed WE presented with the classical clinical triad and 19% had none of
them.(6) To improve the identification of patients with WE, Caine and al. modified the
classical triad to propose an operational criteria with better sensitivity and specificity (8) : this
criteria require only two of the four following signs : 1- dietary deficiency or malnutrition ; 2-
oculomotor abnormalities ; 3- cerebellar dysfunction ; 4- either an altered mental state or mild
memory impairment. As measurement of blood thiamine does not necessarily reflect the
vitamin store and is not performed urgently, it is recommended to rely on clinical criteria to
start treatment and then assess clinical evolution.(9)

There is currently no formal evidence on the optimal administration of thiamine in patients
with thiamine deficiency. Because of the frequent decreased intestinal absorption and limited

biodisponibility of orally administered thiamine, it is widely recommended to use the IV
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route, at least during the initial phase.(9) However, there is no evidence available regarding
the optimal dosage and duration of treatment.(10) A Cochrane review concluded that a dose
of 200 mg per day was more effective than lower doses on the neurologic and cognitive
symptoms. (11,12) Many authors recommend higher doses of 50 to 1000 mg per injection per
day, and based on the 96 min half-life of free thiamine in the blood multiple daily injections
are now recommended, but their superiority has not been demonstrated to date.(13—-17) The
benefit of a switch to an oral thiamine supplementation and the total duration of treatment has
never been proven but it is considered good practice to continue the latter for at least several
weeks, as the tolerance is generally excellent.(18,19) Given the difficulty of the diagnosis and
the uncertainties in treatment modalities, the aim of this study was to review all cases of
thiamine deficiency reported in a tertiary hospital in France over a 10 years period. The
objectives were to describe the clinical presentation of cases as well as imaging results,
review treatments that had been prescribed in accordance or not with available guidelines, and

study the short-term outcome of these patients.

Patients and methods

This is a retrospective analysis of all cases of thiamine deficiency reported in health medical
records of the Georges Pompidou European Hospital in Paris (France) between January 1st
2008 and December 31th 2018. Cases were identified by searching electronic medical charts
over this period for the corresponding ICD-10 diagnosis encoded by physicians. All medical
charts were then manually reviewed by an investigator to confirm diagnosis and collect data
from medical history, physical examination, lab and imaging results, treatment and clinical
evolution during the hospital stay. Nutritional status was determined by body mass index
(kg/m?) and weight loss percent criteria. The diagnosis of malnutrition was established

retrospectively based on the Global Leadership Initiative on Malnutrition (GLIM) that
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requires at least one etiologic criterion among reduced food intake or assimilation,
inflammation or disease burden, and at least one phenotypic criterion among non-volitional
weight loss, low BMI and reduced muscle mass.(20) Phenotypic criteria were assessed using
BMI and percent weight loss. Moderate malnutrition was defined by weight loss of 5 to 10
percents within the past 6 months or 10 to 20 percents over more than 6 months and/or BMI
<20 kg/m? (if age <70 years) or BMI <22 kg/m? (if age >70). Severe malnutrition was defined
by weight loss greater than 10 percents within the past 6 months or greater than 20 percents
over more than 6 months and/or BMI <18.5 kg/m? (if age <70 years) or BMI <20 kg/m? (if

age >70).(20) The study protocol was approved by the local ethic committee (CERAPHP.5)

Statistical analysis

The collected characteristics are reported using median, 25" (Q1) and 75" (Q3) percentiles for
quantitative variables. For categorical variables counts and percentages are reported.
Differences between groups were tested with a Fischer’s exact test for categorial variables and
with the Mann-Whitney test for quantitative variables. The association between studied
variables and improvement of symptoms was tested by univariate logistic regression; odds
ratios and their confidence intervals were calculated to quantify their prognostic impact.
Quantitative variables were dichotomized to plot the corresponding odds ratios along with
binary variables’ odds ratios. The cut-off was the median value for age, number of infusions
and duration of supplementation. For BMI, oral and IV doses the cut-offs were respectively
>20 kg/m?> and =1000 mg. The absence of significant association with symptoms
improvement was also verified when these variables were analyzed as continuous. All

statistical tests were performed in R statistical software at a 95% confidence level.(21)
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Results

The electronic search identified 86 patients with a diagnosis of thiamine deficiency encoded
during the study period. In 30 patients, individual review of the medical charts found no
justification for this encoding and did not confirm suspicion of thiamine deficiency. Fifty-six
cases of thiamine deficiency were identified, from 8 different departments including the
intensive care unit. The total number of reported cases varied from 2 to 8 per year and was
stable over the study period (supplementary figure 1). All patients had at least two of the
four practical criteria as defined by Caine and al for the diagnosis of WE.(8) The repartition of

patients in the different hospital departments is shown in supplementary table 1.

The characteristics and reasons for hospitalization of all cases are shown in table 1. Patients
were predominantly males over 50 years old. The main reason for admission was neurological
symptoms, followed by general status alteration, a very unspecific symptom. One third of
patients had a known chronic liver disease or cirrhosis and two thirds had abnormal liver test
results at admission. Eighty-eight percent of patients had at least one comorbidity (liver, lung,
heart, kidney, pancreatic, neurological or psychiatric disease). Eighty percent of patients had a
history of alcohol abuse. History of bariatric surgery was found in 4 of the 11 non-alcoholic
patients. Twenty five percents of patients met the GLIM criteria for malnutrition, all of them
in the group of patients with history of alcohol abuse. Sixteen percents had severe
malnutrition. Hypoalbuminemia was found in 73% of cases. Hyponatremia and hypokalemia
were frequent at admission (25% and 40% respectively), the latter occurred more specifically
in patients with alcohol abuse. The detailed symptoms of patients at admission are described
in table 2. All patients had at least one neurologic or psychiatric symptom. The elements of
the historical WE triad were the most frequent neurological symptoms but no patient was

reported to have the three elements simultaneously. Nystagmus was reported in 36% of
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patients. No ocular motor palsy was reported at admission but four patients complained of
diplopia. Ocular motor paresis was likely present in these patients but could have been missed
because the examination was not performed by an ophthalmologist or neuro-ophtalmologist.
Eighty-four percents of patients were initially diagnosed with WE and 16% with Korsakoff

syndrome. Digestive symptoms however were present in 25% of cases.

A brain MRI was performed in 54% of cases (table 3). The MRI was abnormal in 63% of
these patients. The interpretation mentioned lesions typical of WE in 8 of the 30 MRIs, and
typical of Korsakoff syndrome in 2 of them. One third of MRIs showed a combination of non-
specific anomalies and one third were considered normal. A brain CT was performed in 50%

of cases and was normal in 75% of those patients.

Eighty-four percent of patients were treated by parenteral thiamine administration (table 4).
Thiamine supplementation was continued orally after the period of IV administration in sixty-
six percent of them. The majority of patients received infusions of 1000 mg. The prescribed
IV dose was higher among patients with history of alcohol abuse. The total number of
infusions ranged from 1 to 40. The oral supplementation was prescribed for a median time of
19 days. The oral thiamine dose was heterogenous, predominantly of 1000 mg in patients with
history of alcohol abuse and 500 mg in patients without. The duration of the hospital stay was
shorter in non-alcoholic patients. At the time of discharge, partial or complete improvement of
symptoms was noted in 59% of patients. The prognostic value of relevant clinical,
radiological and therapeutic variables was tested by logistic regression on symptoms
improvement. Odds ratios for symptoms improvement after thiamine supplementation and
their confidence intervals are shown in figure 1. Apart from serum albumin below 30 g/L,

none of these variables were significantly associated with a better outcome. Abnormal brain
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MRIs seemed associated with a lesser chance of symptoms improvement but the effect was at

the limit of statistical significance.

Discussion:

We present a retrospective analysis of all reported cases of thiamine deficiency in a French
tertiary hospital. All reported patients had neurological or psychiatric symptoms. As only
diagnosed and electronically encoded cases were retrieved, this study does not allow to
estimate the prevalence of thiamine deficiency in this population. Given that the prevalence of
WE was estimated around 1% on autopsy studies (5,22), the annual number of diagnosed
cases was low in comparison with the 253659 hospital stays over the study period in this
center. This suggests that thiamine deficiency remains underdiagnosed even in this tertiary
care setting mainly because of insidious symptoms and poor awareness among physicians.(23)
Almost two thirds of thiamine deficiency cases were diagnosed in the internal medicine
department; patients with unexplained neurological symptoms or alcohol misuse are mostly
referred to this unit.

Alcohol intake significantly reduces thiamine absorption in the gut and is often associated
with malnutrition.(24) Thiamine deficiency is commonly suspected among alcohol-dependent
subjects, but can also occur in non-alcoholic patients : hundreds of cases have been reported
in patients with no history of alcohol use, mainly in clinical settings involving malnutrition,
digestive and non-digestive cancer, bariatric surgery, gastro-intestinal diseases, hyperemesis
of pregnancy, prolonged parenteral nutrition without thiamine supplementation, AIDS, bone
marrow transplantation, chronic kidney disease and genetic disorder of thiamine
metabolism.(25-38) The vast predominance of alcohol dependent patients in our series could
suggest that thiamine deficiency is particularly underdiagnosed outside of this population. In

spite of the important increase in the number of bariatric surgeries during the study period we



179

180

181

182

183

184

185

186

187

188

189

190

191

192

193

194

195

196

197

198

199

200

201

202

203

did not find a significant increase of thiamine deficiency cases. Nonetheless 4 of the 11 cases
unrelated to alcohol abuse had history of bariatric surgery, confirming the vulnerability of
these patients.(39)

The neuropsychological manifestations of thiamine deficiency are known to be more diverse
than the classic triad.(22,40) Although some neuro-ophtalmologic signs may have been
missed by the non-specialized physicians performing the initial examination, nystagmus was
found in 36% of cases. This confirms that nystagmus is one of the most frequent and early
sign of thiamine deficiency.(41-46) It is the most common ocular finding. The most frequent
type is an early horizontal nystagmus, followed by the installation of a gaze-holding failure.
Position upbeat nystagmus has also been described and can convert to a permanent downbeat
nystagmus.(47,48) Vestibular reflexes should thus be tested at the bedside in every patient
with a clinical history compatible with early WE. Nystagmus is easy to detect and does not
depend on the patient’s ability to stand. Patients with diplopia should undergo a detailed
evaluation including a cross-cover test or a red glass test to uncover a possible abducens
paresis.(49,50) Thiamine deficiency can also cause peripheral neuropathy resulting in
polyneuritis, as well as non-specific memory disorders. Non-neurological consequences such
as heart failure (with high-output heart failure in the classic form of the “wet Beri-Beri”),
gastrointestinal manifestations, lactic acidosis or isolated coma have also been frequently
reported.(3,51) In this study the initial clinical description of cases is indeed heterogeneous
and demonstrates that the diagnosis should be considered in patients admitted for non-specific
reasons such as general status alteration or fall, when associated with history of alcohol abuse
or malnutrition. However, it is remarkable that only 25% of cases fulfilled the GLIM criteria
for malnutrition, suggesting that manifestations of thiamin deficiency can appear before
significant weight loss occurs. Nevertheless, the high frequency of hypoalbuminemia attests

of the severity of pre-existing diseases and their potential impact on the nutrionnal status.
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Indeed, a serum albumin below 30g/L at admission was associated with significantly lower
chances of clinical improvement. Digestive symptoms were frequent and could be related to
the numerous comorbidities or to a specific gastro-intestinal manifestation of thiamine
deficiency that has been suggested by previous works.(51) Vomiting or malabsorption also
contribute directly to the occurrence of thiamine deficiency. Only one patient with heart
failure was reported; patients with an unexplained cardiomyopathy and a poor nutritional
status should however be evaluated for thiamine deficiency.(52) Five patients presented with
concomitant magnesium deficiency, which might have been implicated in the occurrence of
WE. Magnesium has been reported to be an essential cofactor of thiamine into its active
diphosphate and triphosphate forms.(53) Even if thiamine blood concentration is neither
necessary nor sufficient for the diagnosis, the lack of a systematic thiamine measurement
before supplementation is a limitation of our study. This underlines that clinicians do not use
blood thiamine measurement for the practical diagnosis in our center, probably due the long
delivery time of results.

WE can also be confirmed by brain magnetic resonance imaging (MRI) : specific alterations
of the thalami, mammillary bodies, tectal plate, and periaqueductal area have been described
on T2 and fluid-attenuated inversion recovery (FLAIR) sequences, and are often associated
with non-specific or “atypical” signal alterations of the brain, forebrain, cerebellum and
corpus callosum.(54-56) Mamillary body atrophy is a relatively specific abnormality
described on MRI: it has been identified in approximately 80 percent of chronic Wernicke's
encephalopathy and was not founded in controls or in patients with Alzheimer disease.(57)
Mamillary body atrophy can be detected within one week of the onset of acute WE.(58) A
study comparing 15 patients with acute WE with 15 asymptomatic alcohol abusers and 15
controls reported sensitivity of brain MRI of 53% and specificity of 93% for the diagnosis of

WE but the results were not compared to autopsy.(59) Abnormal T2 signal could disappear
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within 2 days after treatment with thiamine.(58) On the contrary brain computed tomography
(CT) has a low sensitivity to detect WE. In this series, brain MRI was performed in only 54%
of cases in spite of its previously reported utility. Sixty-three percents of these MRIs were
abnormal but only 8 showed specific anomalies allowing to formally confirm of the diagnosis.
The lack of diagnostic value of MRI in this series emphasizes the difficulty of this diagnosis.
Although brain CT was often performed, mainly to rule out an alternative diagnosis at
admission, it was normal in 75% of patients. This confirms the low sensitivity of CT scan in
this indication. Although at the limit of statistical significance the presence of lesions on the
brain MRI was associated with a lower chance of clinical improvement after treatment.

If not rapidly treated, WE can progress to permanent damages of mamillary bodies and
diencephalon causing amnesia, confabulations and dementia known as Korsakoff
syndrome.(60) The important heterogeneity in the treatment strategies chosen inside a single
center underlines the need for more consensual and widely communicated guidelines across
medical specialties. The current lack of clinical trials to validate the administration route and
dosage of thiamine supplementation is the main obstacle to such a consensus. Parenteral
administration leads to high cerebral concentrations due a to a passive blood-brain barrier
passage and is the initial recommended route. The actual recommendations to favor high dose
infusions in alcohol-dependent patients were followed in a majority of cases but the dose was
more variable outside this group. The duration of the IV and oral supplementation was highly
heterogenous and reflects the lack of current evidence on this matter. These observations also
confirm the need for intra-hospital referrals or teams specialized in nutritional medicine, able
to provide homogenous management advice across the different specialty wards.(23) The low
cost and safety of thiamine argue for widespread supplementation, along with other vitamins
or magnesium replacement in alcohol abusers and others patients prone to thiamine

deficiency.
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The retrospective collection of clinical data was the main study’s limit and prevented access
to a systematic and detailed evaluation of neurological symptoms and particularly eye
movements. We also lacked statistical power to identify predictors of symptoms reversibility
after thiamine supplementation. As expected, patients initially diagnosed with Korsakoff
rarely saw an improvement of their neurological symptoms. The administration route,
duration and dose were not associated with the probability of symptoms improvement in this

series, but the statistical power was limited by the small number of patients.

Conclusion

This retrospective review of thiamine deficiency cases highlights the clinical and radiological
heterogeneity of this under-diagnosed but life-threatening condition. The difficulty of
diagnosis should lead to starting thiamine supplementation in patients with risk factors or
suggestive symptoms, especially in patients with an history of alcohol abuse, as an early
supplementation may allow a regression of symptoms. Evidence-based guidelines widely
spread across medical specialties are strongly needed to validate and unify the management of

this medical emergency.
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Table 1. Characteristics of cases at admission

All patients History of alcohol abuse
No Yes
N 56 11 45
Female gender (%) 10(17.9) 5 (45.5) 5(11.1)

Age (y) (median [Q1-Q3])

56.0 [49.0-64.0]

50.0 [48.5-59.5]

57.0 [49.0-64.0]

Cause for admission

Neurological symptom (%) 36 (64.3) 8(72.7) 28 (62.2)
General status alteration (%) 11 (19.6) 2 (18.2) 9 (20.0)
Fall (%) 8(14.3) 1(9.1) 7 (15.6)
Vitamin or trace element deficiency (%) 4(7.1) 3(27.3) 1(2.2)
Psychiatric symptom (%) 4(7.1) 0(0.0) 4(8.9)
Infection (%) 4(7.1) 0(0.0) 4(8.9)
Respiratory failure (%) 3(5.4) 1(9.1) 2(4.4)
Hydroelectrolytic disturbance (%) 3(5.4) 0(0.0) 3(6.7)
Malnutrition (%) 2 (3.6) 0(0.0) 2(4.4)
Digestive symptoms, emesis (%) 2(3.6) 1(9.1) 1(2.2)
Heart failure (%) 1(1.8) 0(0.0) 1(2.2)
Other cause (%) 19 (33.9) 3(27.3) 16 (35.6)
Comorbidities at admission

Chronic hepatopathy, cirrhosis (%) 19 (33.9) 2 (18.2) 17 (37.8)
Mood disorder (%) 18 (32.1) 3(27.3) 15 (33.3)
Chronic respiratory disease (%) 7 (12.5) 2(18.2) 5(11.1)
Chronic heart disease (%) 5(8.9) 1(9.1) 4(8.9)
Dementia (%) 4(7.1) 0(0.0) 4(8.9)
Diabetes mellitus (%) 3(5.4) 1(9.1) 2(4.4)
Epilepsy (%) 3(5.4) 0(0.0) 3(6.7)
Chronic pancreatitis (%) 2 (3.6) 0(0.0) 2 (4.4)
Chronic psychosis (%) 2(3.6) 0(0.0) 2(4.4)
Active cancer (%) 2 (3.6) 1(9.1) 1(2.2)
Chronic kidney disease (%) 1(1.8) 0(0.0) 1(2.2)
Other comorbidity (%) 23 (41.1) 6 (54.5) 17 (37.8)
Alcool withdrawal before hospitalization (%) 6 (10.7) 0(0.0) 6 (13.3)
History of bariatric surgery (%) 5(8.9) 4 (36.4) 1(2.2)
Moderate malnutrition (%) 5(8.9) 0(0.0) 5(11.1)
Severe malnutrition (%) 9(16.1) 0(0.0) 9(20.0)

BMI (median [Q1-Q3])
Weight (kg) (median [Q1-Q3])
Serum albumin (g/L) (%)

21.7 [18.9-25.2]
68.9 [55.2-72.0]

29.2 [27.0-29.6]
76.5 [71.3-96.0]

20.9 [18.2-24.3]
65.3 [54.5-70.2]

<30 18 (32.1) 3(27.3) 15 (33.3)
30-35 11 (19.6) 2(18.2) 9 (20.0)
>35 11 (19.6) 2(18.2) 9 (20.0)
Not performed 16 (28.6) 4 (36.4) 12 (26.7)
Hyponatremia (%) 14 (25.0) 2 (18.2) 12 (26.7)
Serum potassium (%)
Normal 33 (58.9) 9(81.8) 24 (53.3)
Low 22 (39.3) 1(9.1) 21 (46.7)
High 1(1.8) 1(9.1) 0(0.0)
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Serum phosphate (%)

Normal 18 (32.1) 5 (45.5) 13 (28.9)

Low 9 (16.1) 1(9.1) 8(17.8)

Not performed 29 (51.8) 5 (45.5) 24 (53.3)
Serum magnesium (%)

Normal 21 (37.5) 7 (63.6) 14 (31.1)

Low 5(8.9) 0(0.0) 5(11.1)

Not performed 30 (53.6) 4 (36.4) 26 (57.8)
Liver tests anomaly (%) 37 (66.1) 3(27.3) 34 (75.6)
Cytolysis >2N (%) 15 (26.8) 0(0.0) 15 (33.3)
Cholestasis (%) 34 (60.7) 2 (18.2) 32 (71.1)
Factor V < 70% (%) 4(7.1) 0(0.0) 4(8.9)
Prothrombin time (PT) < 70% (%) 6 (10.7) 0(0.0) 6 (13.3)
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Table 2. Clinical symptoms of cases noted at admission

All patients History of alcohol abuse
No Yes

N 56 11 45
Neurologic or psychiatric (%) 56 (100) 11 (100) 45 (100)
Cerebellar syndrome (%) 33 (58.9) 4 (36.4) 29 (64.4)
Confusion and disorders of consciousness (%) 29 (51.8) 3(27.3) 26 (57.8)
Walking disorders (%) 22 (39.3) 5(45.5) 17 (37.8)
Nystagmus (%) 20 (35.7) 4 (36.4) 16 (35.6)
Temporal disorientation (%) 19 (33.9) 1(9.1) 18 (40.0)
Spatial disorientation (%) 17 (30.4) 1(9.1) 16 (35.6)
Memory problems (%) 14 (25.0) 2(18.2) 12 (26.7)
Confabulations (%) 12 (21.4) 1(9.1) 11 (24.4)
Balance disorders (%) 12 (21.4) 2(18.2) 10 (22.2)
Cognitive disorders (%) 8(14.3) 2(18.2) 6 (13.3)
Polyneuropathy (%) 8(14.3) 1(9.1) 7 (15.6)
False recognitions (%) 7 (12.5) 1(9.1) 6 (13.3)
Dizziness (%) 4(7.1) 1(9.1) 3(6.7)
Diplopia (%) 4(7.1) 3(27.3) 1(2.2)
Blurred vision (%) 2(3.6) 2(18.2) 0(0.0)
Decreased visual acuity (%) 1(1.8) 0(0.0) 1(2.2)
Ocular motor palsy (%) 0(0.0) 0(0.0) 0(0.0)
Other neurological symptom (%) 4(7.1) 1(9.1) 3(6.7)
Diagnosis of Korsakoff syndrom (%) 9(16.1) 0(0.0) 9(20.0)
Digestive symptoms (%) 14 (25.0) 5(45.5) 9 (20.0)
Emesis (%) 5(8.9) 3(27.3) 2(4.4)
Diarrhea (%) 5(8.9) 2 (18.2) 3(6.7)
Pain/disconfort (%) 5(8.9) 4 (36.4) 1(2.2)
Other gastro-intestinal symptom (%) 5(8.9) 1(9.1) 4 (8.9)

Signs of heart failure (%) 1(1.8) 0(0.0) 1(2.2)




Table 3. Neuroradiological investigations performed in cases

All patients History of alcohol abuse
No Yes p

n 56 11 45
Brain MRI performed (%) 30 (53.6) 7 (63.6) 23 (51.1) 0.52
Brain CT performed (%) 28 (50.0) 5 (45.5) 23 (51.1) 1.00
Abnormal brain MRI (% of MRlIs) 19 (63.3) 5(71.4) 14 (60.8) 0.69

Typical of Wernicke’s Encephalopathy (% of MRIs) 8 (26.6) 4(57.1) 4(17.4)

Typical of Korsakoff syndrom (% of MRiIs) 2 (6.7) 1(14.2) 1(4.3)
Abnormal brain CT (%) 7 (25.0) 2 (40.0) 5(21.7) 0.64
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Table 4. Modalities of prescribed thiamine supplementation and outcome of cases

All patients History of alcohol abuse
No Yes p
N 56 11 45
Form of thiamine administration (%) 0.04
Oral only 3(5.4) 0(0.0) 3(6.7)
IV only 16 (28.6) 2(18.2) 14 (31.1)
IV first then oral 31 (55.4) 5 (45.5) 26 (57.8)
NA 6 (10.7) 4 (36.4) 2(4.4)
IV dose per infusion 0.02
<500 mg 3(5.4) 1(9.1) 2(4.4)
500 mg 9(16.0) 3(27.2) 6(13.3)
1000 mg 31(55.3) 2(18.2) 29 (64.4)
NA 13 (23.2) 5 (45.5) 8(17.8)
Number of infusions (median [Q1-Q3]) 5.0 [3.0-12.0] 4.5[1.5-15.8] 5.0 [3.0-11.5] 0.71
Oral dose per day (mg) 0.17
<500 mg 7 (20.6) 3 (60.0) 4(13.8)
501-1000 mg 20 (58.8) 0(0.0) 20 (69.0)
> 1000 mg 6 (17.6) 1(20.0) 5(17.2)
NA 1(2.9) 1(20.0) 0(0.0)
Duration of oral supplementation (d) (median [Q1- 19.0[10.0,
Q3]) 31.0] 50.0[9.3,90.0] 19.0[10.5,25.5] 0.54
Duration of stay (d) (median [Q1-Q3]) 15.5 [7.8-28.0] 8.0 [3.5-12.0] 19.0[11.0-28.0] 0.05
Improvement of symptoms (%) 33 (58.9) 5 (45.5) 28 (62.2) 0.56
NA 7 (12.5) 2(18.2) 5(11.1)
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Figure 1. Odds ratios of symptoms improvement

confidence intervals
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