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Chapter

Wernicke Encephalopathy 
in Elderly Related to Severe 
Malnutrition
Francisco Javier Ros Forteza

Abstract

Wernicke encephalopathy (WE) is the main neurologic complication of 
thiamine deficiency. Thiamine is a cofactor for several key enzymes important in 
energy metabolism. WE is a little-recognised and underdiagnosed condition, and 
the prevalence in the elderly is unknown. The classic triad of WE includes encepha-
lopathy, oculomotor dysfunction, and gait ataxia. Diagnosis is clinical, and early 
treatment with thiamine is fundamental in preventing coma and death. In the cases 
reported in the literature, the cause of WE was fasting or malnutrition in 10.2% of 
cases. WE may in some cases constitute a public health problem. Being the preva-
lence unknown, we alert clinicians to keep severe malnutrition in elderly as a form 
of precipitation of WE. We review the cases published in the literature.

Keywords: Wernicke encephalopathy, elderly, severe malnutrition,  
underdiagnosed condition, thiamine deficiency

1. Introduction

Wernicke encephalopathy (WE) is the main neurologic complication of 
thiamine deficiency. Thiamine is a cofactor for several key enzymes important in 
energy metabolism [1]. Although the chronic alcoholism is recognised as the most 
common cause of WE, malnutrition has also been less documented [2] generating 
deprivation of other micronutrients (including in addition to albumin; thiamine; 
riboflavin; pyridoxine; vitamins B12, E and D; niacin; folate; ferritin; calcium; and 
magnesium mainly). WE is an acute syndrome characterised by mental confusion, 
ophthalmoplegia, and gait ataxia (classic triad), but they are not always present 
which likely leads to under-diagnosis [3]. In chronic alcohol abusers, they have also 
been used the following four Caine criteria: dietary deficiency, oculomotor abnor-
malities, cerebellar dysfunction, and either altered mental status or mild memory 
impairment. Two of the four criteria are sufficient for the diagnosis [4]. Structural 
diseases of the medial thalamus, hippocampus, or the inferior medial region of 
the temporal lobe should also be considered due to the similar neuroanatomical 
involvement to WE. Diagnosis is clinical, and early treatment is fundamental in 
preventing coma and death. Imaging studies can be helpful but should not delay 
treatment.
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2. Malnutrition among the elderly

Nutrition is a significant determinant of health. Undernutrition presenting as malnu-
trition is a serious health concern for frail elderly people with many health problems [5].

2.1 Diagnosis of malnutrition

The following criteria for the diagnosis of malnutrition have been recommended 
in a consensus statement from the Academy of Nutrition and Dietetics (Academy) 
and the American Society for Parenteral and enteral Nutrition (ASPEN) [6].

Two or more of the following six characteristics:

• Insufficient energy intake.

• Weight loss (according to Zawada, 1996) is considered to be clinically signifi-
cant with the following parameters: >2% decrease of baseline body weight in 
1 month; >5% decrease in 3 months, or > 10% in 6 months.

• Loss of muscle mass.

• Loss of subcutaneous fat.

• Localised or generalised fluid accumulation that may mask weight loss.

• Diminished functional status as measured by handgrip strength.

2.2 Population at risk

The people most at risk are the frail elderly and with few or no social and 
environmental support [5]. These patients may have signs of nutritional deficiency 
living institutionalised or being hospitalised that can go unnoticed. They are clinical 
conditions that increase the use of thiamine and may precipitate WE in patients 
with marginal thiamine reserves such as poor dietary intake, unbalanced nutrition, 
prolonged intravenous feeding, terminal cancer, and gastrointestinal surgery.

2.3 Epidemiology of malnutrition

The epidemiology of malnutrition depends on the definition used, although in 
most studies it refers to the undernutrition concerning weight loss and deficiency 
of nutritional components. Housebound and institutionalised elderly people have 
most frequently been shown to be deficient in vitamins A, C, D, B complex, folic 
acid, and B12 as well as calcium, iron, and zinc [5].

Nutritional deficiencies are ranked in the top 20 leading worldwide disease and 
disability burden in 2016, according to the Institute of Health Metrics Evaluation [7].

The prevalence of malnutrition in hospitalised adults has been extensively 
reported in the international literature and varies between 13 and 78% among 
acute-care patients [8]. The vulnerability in data may be due to terminology used, 
the diagnostic criteria, and variations in communities.

2.4 Aetiology of malnutrition

In examining the aetiology of malnutrition, we must consider risk factors 
that could cause the condition or exacerbate the underlying cause. Morley [9] has 
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developed a mnemonic meals-on-wheels for identifying potentially treatable causes 
of malnutrition (adapted from Morley):

Medications; emotional problems (depression); anorexia nervosa (tardive) and 
abnormal attitudes to food; late-life paranoia; swallowing problems; oral problems; 
no money (especially those on fixed incomes); wandering and other dementia-
related behaviours; hyperthyroidism; hyperparathyroidism; entry problems (mal-
absorption); eating problems (physical and cognitive); low-salt, low-cholesterol 
diets; and shopping (food availability).

2.5 Consequences of malnutrition

We know that malnutrition can lead to a weak immune system, which increases 
the risk of infections, a muscle weakness, a decreased bone mass, a higher risk of 
hospitalisation, and an increased risk of death.

According to Saunders J et al., 2011, the most relevant consequences of malnu-
trition on health include increased risk of infections, functional decline, delayed 
wound healing, cognitive decline, impaired respiratory function, muscle weakness 
and depression, delayed recovery from acute illness, and increased mortality [10].

2.6 Neurological disorders associated with malnutrition

• Neurological disorders caused by nutrient deficiency (Table 1)

• Potentially toxic food compounds that may contribute to neurological disor-
ders (Table 2)

3. Thiamine deficiency in elderly people

Thiamine (vitamin B1), as thiamine pyrophosphate (TPP), is an essential coen-
zyme in several important energy yielding reactions, including the transketolase 
reaction in the pentose phosphate pathway.

We cognize that the recommended daily allowance for an adult is 1.1 mg/dl and 
the current UK recommended nutrient intake for elderly people is 0.4 mg of thia-
mine per 1000 kcal [11]. Also, there is evidence that subclinical thiamine deficiency 
may contribute to anorexia in the elderly [12].

The reported prevalence in the UK ranges from 8 to 31% for elderly people 
living at home and from 23 to 40% for those in nursing homes [13]. Biochemical 
thiamine deficiency has also been reported in 48% of patients admitted to an acute 
geriatric unit [13].

3.1 Thiamine deficiency in developed countries

Alcoholism is the most common cause of thiamine depletion in developed 
countries. Alcohol interferes with the active intestinal transport of vitamin B1. In 
chronic hepatopathy, the ability to store thiamine and transform it into its active 
form is diminished. The affinity of transketolase for thiamine pyrophosphate may 
be genetically decreased in some people, which predispose them to WE. A diet rich 
in carbohydrates or the administration of serum glucose in a patient with masked 
deficiency of vitamin B1 precipitates or aggravates EW, even to death. Thiamine 
reserves do not exceed 3 weeks, so it is not difficult to present a deficit in acute 
situations (e.g. post-surgery status, prolonged hospitalisation in intensive care unit, 
hunger strikes, etc.) [14].
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3.2 Wernicke encephalopathy

For WE and Korsakoff syndrome (KS), there are the acute phase and the 
residual state, respectively, of the same pathological process. Both are the result of 
thiamine deficiency.

It can occur at any age, and although it is more frequent in men, women are 
more susceptible [1].

Thiamine has an important role in catabolism of carbohydrates and neurotrans-
mitter formation. Its utilisation depends on the individual’s metabolic rate, increas-
ing with a higher energy requirement [16].

In the gastrointestinal tract, this nutrient is actively absorbed at the duodenum 
level and then transported through the blood–brain barrier by passive and active 
processes [17].

Nutrient RDA* Neurological disorder when deficient

Macronutrients

Total energy 2200 

(kcal)

In childhood: long-term mental deficit

Vitamins

Vitamin A 600 μg Night-blindness

Vitamin B1 (thiamine) 1.1 mg Beriberi, polyneuropathy, Wernicke encephalopathy, Korsakoff 

syndrome

Vitamin B3 (niacin) 15 mg 

NE

Pellagra including dementia and depression. Neuropsychiatric 

disorders

Vitamin B6 

(pyridoxine)

1.6 mg Polyneuropathy. neuropsychiatric disorders including seizures, 

migraine, chronic pain, and depression

Vitamin B12 

(cobalamin)

2.0 μg Progressive myelopathy with sensory disturbances in the legs. 

Ataxia. Dementia. Neuropsychiatric disorders

Vitamin D3 

(cholecalciferol)

5 μg Myopathy

Vitamin E 

(alpha-tocopherol)

10 mg Ataxia, myopathy, retinopathy/ophthalmoplegia

Folate 180 μg Neural tube defects (myelomeningocele) of the fetus, cognitive 

dysfunction in children and elderly. Neuropsychiatric disorders. 

Increased vascular risk (in hyper-homocysteine)

Minerals

Iodine 150 μg Iodine deficiency disorders: Cretinism (severe mental retardation, 

growth retardation, deaf-mutism, and physical disability). 

Decrease in IQ and lower school performance

Iron 15 mg Delayed mental development in children

Zinc 12 mg Delayed motor development in children, behavioural 

abnormalities, and depression. Visual disturbances

Selenium 55 mg Adverse mood states, myopathy

Magnesium 400 mg Behavioural, sleep, and memory abnormalities. Tremor and 

weakness. Depression. Seizures

Manganeso 2 mg Behavioural and memory abnormalities. Seizures

*Recommended daily allowance for an adult.
Source: Diop et al. [15] (completed by Ros Forteza).

Table 1. 
Neurological disorders caused by nutrient deficiency.
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In its biologically active form (thiamine pyrophosphate), it is an essential 
coenzyme for various enzymes of catabolism of glucose-6-phosphate, such as 
transketolase, pyruvate dehydrogenase, and α-ketoglutarate dehydrogenase 
[17, 18]. The first enzyme participates in the pentose-phosphate pathway, and its 
catalytic activity results in reduced ribose-5-phosphate and nicotinamide adenos-
ine dinucleotide (NADPH) molecules. Both are crucial in the synthesis of vari-
ous other compounds (e.g. nucleic acids and glutathione), and any cell requires 
optimal levels of these enzymes. The other two enzymes catalyse glycolysis and 
Krebs cycle reactions, respectively. These metabolic pathways result in the forma-
tion of adenosine triphosphate (ATP) molecules, vital in providing energy for cell 
metabolism. Low levels of mentioned enzymes lead to lower energy synthesis and 
cell death [18].

As thiamine reserves (30–50 mg) do not exceed 3 weeks, it is not difficult for 
a deficit to occur in acute situations. In some cases, low levels of magnesium, an 
essential cofactor of thiamine into its active diphosphate and triphosphate forms, 
have been implicated with thiamine deficiency in WE [19].

Only a subset of thiamine-deficient alcohol abusers develop WE. Investigators 
have found that in alcohol abusers with WE, the thiamine-dependent enzyme tran-
sketolase has an altered affinity for thiamine. Variants in the high affinity thiamine 
transporter gene have also been implicated [20].

The classic triad of WE includes encephalopathy, oculomotor dysfunction, and 
gait ataxia; these were recognised in only one-third of patients. The encephalopathy 
is characterised by profound disorientation, indifference, and inattentiveness. The 
ocular signs consist of nystagmus that is both horizontal and vertical and mainly 
evoked by gaze; this is the most common feature, weakness, or paralysis of the 
lateral rectus muscles and weakness or paralysis of conjugate gaze. Usually there is 
some combination of these abnormalities, according to Adams and Victor’s, 2014. 
Ataxia primarily involves stance and gait and is likely due to a combination of 
polyneuropathy, cerebellar involvement, and vestibular dysfunction [1].

In one study of 106 autopsied alcohol abusers, the Caine criteria (two of four 
being enough: dietary deficiency, oculomotor abnormalities, cerebellar dysfunc-
tion, either altered mental status or mild memory impairment) increased the 
diagnostic sensitivity for WE from 22% using the classic triad to 85% [4].

Other signs in patients with WE may also be present as vestibular dysfunction 
without hearing loss; the presence of spontaneous nystagmus with absent caloric 
responses appears to be a relatively specific finding in WE [21]. Additionally, 
peripheral neuropathy, hypothermia, and cardiovascular signs and symptoms such 
as tachycardia, exertional dyspnoea, elevated cardiac output, and EKG abnormali-
ties can be detected [1]. These reverse with thiamine administration.

Food compound Potential neurological disorder when ingested

Alcohol Fetal alcohol syndrome, retarded mental development in childhood, 

delirium, cerebral atrophy, dementia, Wernicke encephalopathy, Korsakoff 

syndrome, visual problems (amblyopia), ataxia, peripheral neuropathy, 

myopathy, epilepsy

Lathyrus sativus Spastic paraparesis (lathyrism)

Cyanogenic glucosides from 

insufficiently processed 

cassava roots

Konzo (tropic ataxic neuropathy)

Source: Diop et al. [15] (completed by Ros Forteza).

Table 2. 
Potentially toxic food compounds that may contribute to neurological disorders.
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Imaging studies should not delay treatment, especially a MRI. However, diag-
nostic imaging can be helpful by providing evidence of WE in many patients and 
may rule out alternative diagnoses [20].

Typical findings include lesions surrounding the aqueduct and third ventricle 
and within the medial thalamus, dorsal medulla, tectal plate, and mammillary 
bodies. Lesions may also be seen in atypical areas such as the cerebellum, cranial 
nerve nuclei, dentate nuclei, caudate, red nuclei, splenium, and cerebral cortex. 
Abnormal T2 signal disappears within as little as 48 h after treatment with thia-
mine [20]. Mammillary body atrophy is a relatively specific abnormality in patients 
with chronic lesions of WE [22] and can be detected within 1 week of the onset of 
WE [23].

There are no laboratory studies that are diagnostic of WE. WE is primarily 
a clinical diagnosis. WE should be considered in the differential diagnosis of all 
patients presenting with acute delirium or acute ataxia [20]. Also, structural dis-
eases in the medial thalami, hippocampi, or inferior medial temporal lobes should 
be considered because of the neuroanatomic overlap with WE. These include top-
of-the-basilar stroke, hypoxic–ischemic encephalopathy after cardiac arrest, herpes 
simplex encephalitis, and third ventricular tumours [24, 25].

The diagnosis of WE is difficult to confirm and, when untreated, most patients 
progress to coma and death. Therefore, diagnostic testing (measurement of 
biochemical thiamine deficiency [13]) should not delay treatment, which should 
immediately follow the consideration of the diagnosis [20].

Patients with suspected WE require immediate parenteral administration of 
thiamine. A recommended regimen is 500 mg of thiamine intravenously, infused 
over 30 min, 3 times daily for two consecutive days and 250 mg intravenously or 
intramuscularly once daily for an additional 5 days, in combination with other B 
vitamins. There are no randomised studies to support a particular dosing regimen. 
Administration of glucose without thiamine can precipitate or worsen WE; thus, 
thiamine should be administered before glucose. Subsequently daily 100 mg oral 
thiamine should be continued until patients are no longer considered at risk [20].

The disappearance of nystagmus and an improvement in ophthalmoparesis 
within hours or a day of the administration of thiamine confirms the diagnosis. 
Ataxia recovery begins during the second week, and confusion declines over 
days and weeks according to Adams and Victor, 2014. MRI resolves with clinical 
improvement. Only a minority of such patients (fewer than 20% in Victor’s series) 
recover entirely.

4. Wernicke encephalopathy in elderly related to severe malnutrition

4.1 Justification and literature

The absence of a nutritional assessment method that can be considered a “gold 
standard” makes it very difficult to task. Also unfortunately there is no data in the 
medical records about nutritional evaluation nor in publications outside the field 
of nutrition, and healthcare professionals receive little education on nutrition. 
For these reasons all healthcare professionals should be involved and not just the 
nutritionist in this public health problem.

There are few cases published in the literature of WE in elderly related to 
malnutrition [26–32].

Magalhães Scoralick et al. describe a case of a 63-year-old man with grade IV 
chagasic mega oesophagus who developed WE. There was no past of alcohol, and 
the patient had not received nutritional therapy, and he was not taking a vitamin 
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supplement. The deficiency of vitamins B1 and B6 was found. The patient recovered 
from the acute symptoms; however 3 months after his admission, he died [26].

Another case of WE was due to dual deficiency of both thiamine (vitamin B1) 
and niacin (vitamin A PP) in an 80-year-old woman regular consumer of alcohol 
with severe malnutrition; vitamin D and B6 deficits were also found [27].

Differently, a case of autopsy-proven acute nonalcoholic thiamine-deficient 
encephalopathy without medical treatment antemortem. The patient was found 
dead in his room; he was a 62-year-old man and had BMI 11.7, and vitamin B1 and 
B12 deficits were detected [28].

On the other hand, other authors report a WE and pellagra in an alcoholic and 
malnourished patient. He was a 61-year-old man and had a vitamin deficiency of B1 
and niacin. Thiamine and nicotinic acid were administered. Finally, the patient was 
transferred to a rehabilitation facility, where he gained the support of an alcohol 
abstinence education programme [29].

Also the case of a 65-year-old female, nonalcoholic with a 43-Kg weight loss 
(25% of baseline weight) over several weeks. On admission, she received a continu-
ous intravenous glucose infusion, and 4 days later she developed symptoms sug-
gestive of WE. A brain MRI demonstrated signal change in the medial thalami and 
mammillary bodies. The patient received intravenous thiamine therapy and was 
discharged on oral thiamine with clinical improvement [30].

We highlight a series of five elderly patients whose brain showed typical fea-
tures of WE at the autopsy. All five were females with a mean age of 67 +/− years-
old. One case was alcoholic, but the other four were nonalcoholics and developed 
the disease after prolonged malnutrition. WE was diagnosed clinically only in one 
case [31].

4.2 Special case report

We present the case [32] of an 81-year-old autonomous woman with 10 years of 
schooling and body mass index (BMI) previously of 23.2. There was no history of 
tobacco and alcohol use. Her medical history included hypertension, acute biliary 
pancreatitis, and hiatal hernia diagnosed 18 years previously. Her surgical history 
incorporated cholecystectomy and anti-reflux surgery 15 years previously. She was 
being treated with candesartan, pantoprazole, domperidone, ursodeoxycholic acid, 
mirtazapine, mexazolam, and brotizolam. Two to three weeks after an influenza 
episode, she developed anorexia, dehydration, mental confusion, altered sleep–
wake cycle, and visual and gait impairment..

On physical examination, the patient showed somnolence, but easily aroused, 
disorientation in time but not space, incoherent speech, strabismus, persistent 
horizontal-rotary nystagmus, dysphagia for liquids, and hypotonia. A second 
head CT scan at 24 h revealed a suspected lacunar stroke of the right tectal plate 
(Figure 1A), requiring examination with brain MRI. A transthoracic echocardiog-
raphy and lumbar puncture had normal results.

She started treatment with thiamine at high doses (500 mg IV every 8 h for 
2 days, 500 mg IV every 24 h for 5 days), then at 100 mg IV every 8 h during 
the remaining days of hospitalisation, combined with a multivitamin solu-
tion [vitamins A, B, H (biotin), and F] and protein-calorie supplementation. 
We observed a significant clinical improvement, with decreased nystagmus, 
improved verbal expression, and corrected sleep pattern. A brain MRI 
(Figure 1B-G) performed at day 5 of admission revealed diffuse hyperintensity 
of the tectum, periaqueductal region, medial thalami, mammillary bodies, 
and structures adjacent to the diencephalon and cortical convexity with brain 
atrophy, which were indicative of WE.
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At day 6 of admission, the patient was awake, with no spontaneous verbal 
response, exotropia of the right eye, and mild horizontal-rotatory nystagmus. Other 
tests were apparently normal. The BMI was 15.6.

Extensive work-up revealed a decrease in haemoglobin, vitamin B1 (27 ng/mL), 
vitamin B12, vitamin D, magnesium, sodium, and albumin. Intrinsic factor anti-
body test and serological test for syphilis yielded negative results.

Thiamine was maintained at 100 mg IV every 8 h; pantoprazole was withdrawn, 
and ranitidine started at 150 mg at night. The patient also started treatment with 
oral vitamin B12 at 5 mg/day, cholecalciferol 667 IU/day, magnesium 10 mL/12 h, 
calcium carbonate 500 mg/12 h, and 0.9% saline solution. During the first 2 weeks 
of admission, her speech improved, and she was able to produce sentences; nystag-
mus manifested only at extreme lateral gaze. Ataxic gait was later identified, and 
she started rehabilitation.

At 1 month of admission, an awake EEG revealed slow background activity, 
suggesting diffuse brain dysfunction (grades 2–3). From the second month of treat-
ment, our patient presented good general appearance, fluent and coherent speech, 

Figure 1. 
Published with permission of the editor. Source: Ros Forteza et al. [32]. Baseline findings: (A) head CT at 
24 h: Hypodensity in the right tectal plate. (B) Axial T2-weighted MRI sequence. (C) Axial FLAIR MRI 
sequence: Lesion to the midbrain periaqueductal region. (D) Axial FLAIR MRI sequence: Bilateral thalamic 
lesions. (E) Axial FLAIR MRI sequence: Tectal lesion. (F) Sagittal T1-weighted MRI sequence: no alterations. 
(G) Axial FLAIR MRI sequence: Lesion to the superior frontal cortex and pia mater. Findings at resolution: 
(H) axial T2-weighted MRI sequence: Regressing periaqueductal lesion. (I) Axial FLAIR MRI sequence: no 
thalamic lesion. (J) Axial FLAIR MRI sequence: no bulbar lesion. (K) Axial FLAIR MRI sequence: no lesion 
to the cortex or pia mater.
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and an MMSE score of 23. The patient participated in craft activities and regular 
rehabilitation sessions.

At 3 months of admission, a brain MRI scan demonstrated complete remission 
of the brain lesions (Figure 1H–K).

The neuropsychological evaluation showed that autobiographical memory 
was preserved. We were able to apply only three subtests of the Wechsler Adult 
Intelligence Scale (WAIS-III): matrix reasoning, similarities, and digit span; results 
were higher level, average level, and average level, respectively. No areas of deficit 
were identified.

The age of our patient was atypical with clinical presentation of the classic triad. 
In this case, WE was caused by severe malnutrition [2]. The patient lost 33% of her 
body weight, with a BMI of 15.6 [BMI below 16 corresponds to grade 3/severe thin-
ness according to the WHO classifications (1995, 2000)]. Protein-calorie deficiency 
is not always present; in a review of 625 cases reported in the literature, the cause of 
WE was fasting or malnutrition in 10.2% of cases [33].

Brain MRI showed typical findings of WE, although this test is more sensitive 
for detecting WE lesions in non-alcoholic than in alcoholic patients [34]; clinical 
recovery was excellent with vitamin supplementation.

Regarding the pathophysiology of these symptoms, thiamine reserves were 
depleted in 2–3 weeks due to caloric restriction. In the event of thiamine depletion, 
the function of the thiamine-dependent enzyme systems deteriorates, and blood 
thiamine levels decrease. This damage occurs 4 days after the onset of thiamine 
deficiency and eventually progresses to programmed cell death. At 14 days, brain 
lesions develop [2]. It is probable that some subjects with genetically reduced tran-
sketolase activity require higher levels of thiamine and therefore present a higher 
risk of WE in situations of increased demand or lower absorption [34].

Additionally, the low level of magnesium (a thiamine cofactor) also contributed 
to the genesis of this clinical picture. Many cases of WE may also have magnesium 
(Mg) depletion, and it is known that in elderly people, Mg intake may be subopti-
mum. If a depletion of Mg reserve impedes the phosphorylation of thiamine, Mg 
depletion could have an effect on other enzymes hose activities depending on Mg 
[35]. Other vitamin deficiencies were vitamin B12 and vitamin D. It is recognised 
that long-term use of pantoprazole suppresses gastric acid production, which may 
lead to vitamin B12 malabsorption [36].

This case is special because being the clinical picture of several weeks of evolu-
tion, the first diagnostic hypothesis was vertebrobasilar stroke. WE was diagnosed in 
a context of severe malnutrition little evident in a nonalcoholic patient, despite symp-
toms (complete classic triad present) and neuroimaging findings being more typical 
(except alterations of cerebral cortex) of an alcoholic patient [34]. There was also no 
atrophy of the mammillary bodies, a very specific pathological finding in chronic EW 
and KS and present in up to 80% of alcoholic patients with a history of EW [37–39].

We propose that WE should be considered in elderly patients with mental status 
changes of unknown cause and risk for thiamine deficiency, even in nonalcoholic 
patients. Infusion of thiamine should be started immediately when the disorder is sus-
pected, even in the absence of typical symptoms. With this case, we aim to raise aware-
ness of the need to identify this preventable, treatable, and high-mortality disease.

4.3 Future perspectives

Nowadays, despite the caloric density, the diet is often of poor nutrition quality 
and does not meet recommended dietary guidelines for micronutrient intake, mak-
ing this an at-risk population for micronutrient malnutrition [40].
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On the other hand, genetic factors may be involved in thiamine deficiency, i.e. 
pathogenic gene mutations in key regulators of the thiamine pathway, including thia-
mine pyrophosphokinase 1 (TPK1), thiamine diphosphate kinase (TDPK), thiamine 
triphosphatase (THTPA), and thiamine transporters (SLC25A19, SLC19A2/THTR1, 
and SLC19A3/THTR2) [40]. More recently, it has been defended that the organic 
cation transporter 1 (OCT1) plays a role as a hepatic thiamine transporter [41].

In addition, oxidative stress also is involved in this disease. In the near future, 
supplemental antioxidants will be incorporated for the prevention and treatment of 
the EW.

5. Conclusion

WE in elderly related to severe malnutrition is a little-recognised and underdiag-
nosed condition. Beyond an anamnesis of suspicion and a timely neurological semi-
ology, nutrition education is necessary, and this information must be explicit in the 
clinical records. Parenteral thiamine should be given to all at-risk subjects admitted 
to the emergency room, and in every patient with WE, other nutritional deficien-
cies must be searched. It is necessary that a collaborative network of researchers in 
the field of malnutrition in older patients and clinicians should raise awareness of 
the need to identify this preventable, treatable, and high-mortality disease.
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