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Abstract

A diagnosis of thiamine deficiency and Wernicke’s encephalopathy 
should be considered in all elderly patients presenting to the emer-
gency department with acute neurological changes. Physicians have 
an increased suspicion for the diagnosis in alcoholic patients, but un-
fortunately this condition is often missed in non-alcoholic patients. 
Timely diagnosis and treatment of these conditions is imperative due 
to the associated morbidity and mortality. In this report, we describe 
two cases of elderly patients who experience severe neurological dis-
turbances secondary to Wernicke’s encephalopathy. Both patients’ 
conditions were worsened with an infusion of dextrose containing flu-
ids and promptly improved with infusion of thiamine. We believe that 
acutely ill, elderly patients are particularly susceptible to thiamine 
deficiency and the development of Wernicke’s encephalopathy. The 
recognition of this population as especially vulnerable is critical in 
order to improve long-term neurological outcomes in these patients.
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Introduction

Wernicke’s encephalopathy (WE) is a neuropsychiatric emer-
gency caused by thiamine deficiency and is characterized by 
ocular disturbances, gait ataxia, and confusion [1]. Physicians 
readily suspect and often prophylactically treat thiamine defi-
ciency in alcoholic patients to prevent the serious consequenc-
es of irreversible encephalopathy, coma, and death [1, 2].

Additional risk factors for thiamine deficiency have been 
discovered, but remain less recognized in clinical practice 
compared to alcoholism. Gastrointestinal surgeries or frequent 

vomiting or diarrhea contribute to thiamine deficiency as a re-
sult of poor digestion, malabsorption, and decreased oral in-
take [3]. Infection and cancer result in hypermetabolic states, 
thus diminishing the body’s available thiamine [1, 3, 4]. De-
spite the discovery of other risk factors, the clinical suspicion 
for the diagnosis of WE in non-alcoholic patients remains low 
[2]. Based on clinical observation, elderly patients may be at 
increased risk for thiamine deficiency and the development of 
WE. We report two cases of acutely ill, non-alcoholic, elderly 
patients developing WE with remarkable recoveries secondary 
to thiamine replacement.

Case Reports

Case 1

An 89-year-old man with parkinsonism, who lived at home 
alone with no significant alcohol use, presented to the emer-
gency department (ED) with acute onset of generalized weak-
ness. He required ICU admission for severe sepsis, with a leu-
kocytosis (15,000 cells/μL) and lactic acidosis (2.5 mmol/L). 
Within 24 h of antibiotic treatment and normal saline resuscita-
tion, he significantly improved and was pleasant, cooperative, 
alert, and oriented. While NPO for a speech evaluation for dys-
phagia, he became hypoglycemic (45 mg/dL) and was started 
on a continuous infusion of dextrose containing fluids. The fol-
lowing morning, he was acutely delirious. His confusion and 
agitation worsened until he became unresponsive. A workup 
revealed a prealbumin of 6 mg/dL and a lactate of 4.5 mmol/L. 
There was no evidence of recurrent sepsis or acute intracranial 
abnormality. His only new focal neurological finding was oph-
thalmoplegia. A thiamine level was drawn and he was empiri-
cally started on thiamine 500 mg intravenously (IV) every 8 
h and IV magnesium, a cofactor for thiamine. Over the next 
24 h, he became responsive and continued to improve back to 
his baseline mental status. Thiamine level later returned as < 7 
nmol/L (normal 8 - 30 nmol/L). He was ultimately discharged 
home on oral thiamine 100 mg daily.

Case 2

A 64-year-old female with a past medical history of diabetes 
mellitus, non-alcoholic fatty liver disease, multiple transient 
ischemic attacks, hypothyroidism, and ulcerative colitis pre-
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sented to the ED due to worsening acute on chronic encepha-
lopathy. Her baseline mental status had been declining over the 
past 2 years and recently required assistance with her activities 
of daily living as well as increased memory loss associated 
with fluctuating episodes of confusion. On the day of admis-
sion, she had become increasingly agitated, confused, and un-
able to ambulate. Upon evaluation in the ED, she was afebrile, 
but had sinus tachycardia and tachypnea. She was unable to 
follow commands or respond to questions. She was very agi-
tated and continually repeated “help me” and “how many”. 
Her eyelids were tightly closed, but when manually lifted her 
eyes roamed horizontally. Her extremities were stiff with 3+ 
deep tendon reflexes. A workup revealed a lactic acid of 5.7 
mmol/L without evidence of infection and an unremarkable 
head CT. She was started on dextrose containing fluids and 
broad-spectrum antibiotics empirically. Following this, her 
mental status worsened, her agitation increased, and she be-
gan thrashing around. A thiamine level was drawn and she was 
started on IV thiamine. Within 72 h, she was sitting up, eating 
breakfast, and conversing with her husband. She steadily im-
proved, surpassing her previous baseline and was discharged 
home on oral thiamine 100 mg daily. Her thiamine level later 
returned below normal range.

Discussion

Thiamine is a water-soluble vitamin that serves as a cofactor 
for essential metabolic reactions [5]. Thiamine is readily avail-
able in certain meats, whole grains, legumes, and thiamine-
enriched foods [6]. It is recommended that healthy adults con-
sume 1.4 mg daily [3].

In healthy individuals, thiamine stores can be depleted in 
18 days [3]. When thiamine-deficient patients receive dextrose, 
glucose cannot be aerobically metabolized through the Krebs 
cycle, but rather, it is shunted towards anaerobic metabolism 
and lactate production (Fig. 1). As thiamine levels decrease, 
thiamine-dependent processes decline, including metabolism 
of carbohydrates, branched chain amino acids, maintenance of 
neural myelin sheaths, and synthesis of neurotransmitters [6]. 
The resultant neurotoxic edema and oxidative stress form the 
cortical lesions found in WE [1, 3, 6].

We propose that acutely ill, elderly patients are vulner-
able to thiamine deficiency and the subsequent development of 
WE. When well, these patients may have borderline levels of 
thiamine due to poor nutrition. When ill, these patients are at 
risk for thiamine deficiency due to a hypermetabolic state that 
rapidly consumes thiamine [4]. Additionally, nutritional intake 
is frequently limited during acute hospitalization and can ex-
acerbate thiamine deficiency as seen in our patient discussed 
in case 1. The cases reported demonstrate that the combination 
of these factors makes elderly patients particularly susceptible 
to thiamine deficiency and its sequela.

Thiamine deficiency and progression to WE is preventable 
and treatable [2]. Prompt initiation of IV thiamine is low-risk 
and is paramount for achieving favorable outcomes in these 
patients [1]. Physicians should consider thiamine supplemen-
tation in elderly, non-alcoholic patients with marginal nutrition 
who present acutely ill.
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Figure 1. In absence of thiamine, glucose metabolism is shunted towards the production of lactate (dotted lines). PPS: pentose 
phosphate shunt; PDH: pyruvate dehydrogenase; TCA: tricarboxylic acid; AA: amino acids; TTP: thiamine pyrophosphate. 
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