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Wernicke Encephalopathy in a Pediatric Patient 
with Avoidant Restrictive Food Intake Disorder: 
A Rare Presentation of Thiamine Deficiency
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 Patient: Female, 12-year-old
 Final Diagnosis: Avoidant restrictive food intake disorder • thiamine deficiency in a preterm infant • Wernicke’s 

encephalopath
 Symptoms: Nausea • vomiting • abdominal pain • double vision • blurred vision • nystagmus and an abnormal 

gait
 Clinical Procedure: —
 Specialty: Gastroenterology and Hepatology

 Objective: Rare disease
 Background: Wernicke encephalopathy is traditionally associated with chronic alcoholism, nutritional imbalance, prolonged 

intravenous feeding, hyperemesis, anorexia nervosa, and malabsorption syndromes. We report a case of 
Wernicke’s encephalopathy in a 12-year-old girl with avoidant restrictive food intake disorder.

 Case Report: The patient had lost 45.4 kg of body weight due to self-imposed changes to her diet, before presenting with 
decreased oral intake for 2-3 weeks, intermittent nausea, crampy epigastric pain, and post-prandial emesis. 
Her weight on admission was 78.2 kg. She received intravenous fluids of dextrose 5% with normal saline while 
she initially attempted to eat, but the post-prandial emesis persisted. She developed a fear of vomiting, which 
led to even more severe food intake restriction. After a week, she began to report double vision and blurred 
peripheral vision, with physical findings of nystagmus and an ataxic gait. She was empirically started on thia-
mine after negative neurology workup, with improvement of her gait, blurry vision, and nystagmus. Thiamine 
deficiency was later confirmed.

 Conclusions: In patients with large amounts of weight loss presenting with neurological symptoms, Wernicke’s encephalopa-
thy must be considered in the differential diagnosis. Avoidant restrictive food intake disorder is rarely reported 
to cause Wernicke’s encephalopathy. To the best of our knowledge, this is the first pediatric case demonstrat-
ing that Wernicke encephalopathy can occur in this type of eating disorder and not just in anorexia nervosa.

 Keywords: Anorexia Nervosa • Avoidant Restrictive Food Intake Disorder • Thiamine Deficiency • 
Wernicke Encephalopathy
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Background

Wernicke encephalopathy (WE) is an acute life-threatening neu-
ropsychiatric disorder caused by thiamine (Vitamin B1) defi-
ciency and is characterized by the clinical triad of ophthalmo-
plegia, gait ataxia, and mental confusion. Thiamine deficiency 
due to alcohol intoxication remains the primary cause; howev-
er, nonalcoholic causes, although rare, exist. Eating disorders 
are another cause of thiamine deficiency. There has been 1 
case report of avoidant restrictive food intake disorder (ARFID) 
causing WE in an adult patient [1]. ARFID is reported to cause 
thiamine deficiency in autistic children, but not causing WE [2]. 
There are multiple case reports of WE in adult and pediatric 
patients with anorexia nervosa [3-9] specifically, but none as-
sociated with ARFID in a child.

In this case report, we report a pediatric patient with ARFID 
who presented to our facility with gastrointestinal symptoms 
and subsequently developed WE, which presented as unex-
plained neurological symptoms.

Case Report

A 12-year-old girl with no past medical history was admitted 
to the pediatric unit for rehydration secondary to decreased 
oral intake for the past 2-3 weeks, associated with intermit-
tent nausea, crampy epigastric pain, and post-prandial eme-
sis. Notably, she lost 45.4 kg of body weight over the past year 
via self-imposed dietary changes. She was rhino/enterovirus-
positive and had unremarkable complete blood count, com-
plete metabolic profile (CMP), lipase, magnesium, and phos-
phorus. X-rays of the abdomen, kidneys, ureter, and bladder 
and computed tomography (CT) of the abdomen and pelvis 
with IV contrast were normal.

The patient was initially managed with intravenous fluids (IVF) 
dextrose 5% normal saline, pantoprazole 40 mg intravenous 
(IV) daily, and ondansetron 4 mg IV every 6 h as needed for 
nausea. Pediatric Gastroenterology was consulted on the day 
of admission (hospital day 1), who suspected gastritis sec-
ondary to viral illness, and requested re-review of the CT ab-
domen with radiology to rule out superior mesenteric artery 
syndrome given her weight loss.

Over the next week, the nausea and abdominal pain resolved 
but post-prandial emesis persisted. She believed her problem 
was “mental.” After 7 days, just prior to nasogastric (NG) tube 
feeding, she had double vision and blurred peripheral vision. 
She had persistent nystagmus and an unsteady gait. Pediatric 
Neurology was consulted. Magnetic resonance imaging of the 
brain with gadolinium and lumbar puncture were unremark-
able. The pediatric gastroenterologist recommended thiamine 

supplementation of 100 mg IV every 24 h on hospital day 10 
as a trial for Wernicke encephalopathy. Thiamine levels were 
also tested at the time of initial supplementation.

Administration of thiamine resulted in marked improvement of 
her double vision. The diagnosis of ARFID was brought up to 
the patient and her mother and both became very concerned 
and frightened about the health effects of ARFID. The patient 
started to eat a normal diet with encouragement and support 
from her mother. The NG tube was subsequently removed. On 
hospital day 13, thiamine level test results from a specimen 
taken prior to supplementation returned and revealed a val-
ue of 9 nmol/L (normal 74-222 nmol/L), confirming the sus-
picion of thiamine deficiency. Thiamine supplementation was 
increased to 500 mg IV 3 times a day (TID) for 4 days. By hos-
pital day 16, her blurry vision resolved, with minimal nystag-
mus noted, and her gait was steadier. Thiamine replenishment 
was reduced to 250 mg IV daily for 3 doses until she was sta-
ble for discharge on hospital day 18 on oral thiamine 100 mg 
TID for 2 weeks and vitamin B complex daily.

During the follow-up visit with the pediatric gastroenterolo-
gist 2 weeks later, she showed further improvement of nystag-
mus. Thiamine supplementation was changed to 100 mg dai-
ly for 6 weeks. The patient was lost to follow-up afterwards.

The patient was followed by a nutritionist throughout the 
hospital course. Her weight 1 year before was 127 kg (BMI 
46.6 kg/m2) and her admission weight was 78.2 kg (BMI 
28.32 kg/m2). She reported losing weight by eliminating sug-
ary snacks, reducing fried foods, and implementing portion 
control. Later discussion with her mother revealed that the pa-
tient had a restrictive diet and was eating very small portions 
of foods. The mother and patient denied inducing vomiting, 
binging, and purging behaviors or excessive exercising. In ad-
dition, the patient had poor oral intake for 2-3 weeks prior to 
admission and for the first week of admission.

Discussion

In this case report, we present a 12-year-old girl admitted 
with nausea, vomiting, and abdominal pain for 2 weeks who 
subsequently developed double vision, blurred vision, nystag-
mus, and an abnormal gait. She was ultimately found to have 
severe thiamine deficiency and mild WE secondary to ARFID.

Thiamine (vitamin B1) is a water-soluble vitamin that is mainly 
stored in the liver, skeletal muscle, heart, kidneys, and brain [8]. 
It is hypothesized that the body’s storage of thiamine is ad-
equate for up to 18 days [9]. Active absorption occurs in the 
duodenum and requires magnesium as a cofactor. Thiamine 
is an essential vitamin and cofactor for numerous metabolic 
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pathways, including the oxidative degradation of carbohy-
drates, fatty acids, and amino acids and the production of ad-
enosine triphosphate [9]. Without thiamine, pyruvate is unable 
to enter the tricarboxylic acid cycle, which leads to conversion 
of pyruvate to lactic acid. Glucose will exhaust any thiamine 
store and lead to accumulation of lactic acid, which can lead 
to cell death [10].

WE is an acute and reversible neurologic disorder due to thi-
amine deficiency, traditionally associated with chronic alco-
holism. Multiple clinical scenarios can precipitate it, including 
nutritional imbalance, prolonged intravenous feeding, hyper-
emesis, anorexia nervosa, and malabsorption syndromes. 
Thiamine deficiency diagnosis in nonalcoholic patients is of-
ten delayed. Early stages of deficiency can result in gastroin-
testinal abnormalities such as slow gastric emptying, nausea, 
and vomiting [9]. Therefore, it is reasonable to consider thi-
amine deficiency in a patient who has had nutritional defi-
ciency for over 2-3 weeks, as was the case with this patient.
The classic triad of WE is altered mental status, ataxic gait, 
and ophthalmoplegia, but the triad is present in only 16% of 
cases of WE [11]. Although diagnosis of WE is made clinical-
ly, systematic reviews suggest that Caine’s operational cri-
teria have a higher sensitivity than the classic triad [12,13]. 
Caine’s criteria use a broader definition of clinical symptoms 
than the classic triad, while emphasizing the importance of 
malnutrition. The criteria for WE require 2 of 4 following [13]:
1. Dietary deficiencies.
2. Oculomotor abnormalities.
3. Cerebellar dysfunction.
4. Altered mental state or mild memory impairment.

On admission, our patient reported weight loss of 45.4 kg and 
later developed nystagmus. Therefore, she met the criteria pro-
posed by Caine for diagnosis of WE.

Our patient also met the ARFID criteria. Based on DSM-V, ARFID 
is an eating or feeding disturbance manifested by persistent 
failure to meet appropriate nutritional and/or energy needs 
associated with 1 (or more) of the following [14]:
1.  Significant weight loss (or failure to achieve expected weight 

gain or faltering growth in children).
2. Significant nutritional deficiency.
3.  Dependence on enteral feeding or oral nutritional 

supplements.
4. Marked interference with psychosocial functioning.

Exclusion of other eating disorders is also required to meet the 
ARFID criteria. She had a feeding disturbance, significant weight 
loss, nutritional deficiency of thiamine, and lacked body dys-
morphism. Psychiatry evaluation did not find her to have an-
orexia, with her history of food restriction as her diet. Our pa-
tient met the above criteria and was determined to have ARFID.

She was started on thiamine supplementation 2 days after de-
veloping neurologic signs. Delay in treatment may have result-
ed from unawareness of the Caine criteria and relative under-
diagnoses of WE in the pediatric population [11]. Using Caine’s 
criteria could lead to earlier diagnosis and treatment of WE.

Imaging may be used to support the clinical diagnosis of WE. 
Positive brain MRI findings demonstrate hyperintense signal-
ing of the periventricular regions of the thalamus, hypothala-
mus, mammillary bodies, periaqueductal region, fourth ventri-
cle, or midline cerebellum [9]. These regions require higher ATP 
for energy and NADPH for reductive biosynthesis reactions of 
fatty acid synthesis and protection of the cell from the damag-
es of reactive oxygen species so that cells can maintain tissue 
integrity and function. Our patient’s MRI did not demonstrate 
intracranial enhancing or signal abnormalities. This suggests 
that normal brain imaging studies cannot rule out WE, possi-
bly limiting its clinical benefit. MRI findings alone cannot be 
used to diagnose WE.

Treatment for WE in adults involves intensive therapy with 
500 mg IV thiamine 3 times daily for 2-3 days, then 250 mg 
IV daily for 3-5 additional days or until symptoms resolve or 
improvement plateaus. It is given with other B vitamins [15]. 
Daily oral thiamine 100 mg should be continued after paren-
teral treatment until the patient is no longer at risk. Initial dos-
es below 250 mg per day apparently may not restore vitamin 
status, improve clinical signs, or prevent death. In particular, 
when patients with WE are inappropriately treated with low 
doses of thiamine, the biochemical abnormalities caused by 
thiamine deficiency can lead to irreversible brain damage and 
death [9]. Reports have shown significant dosing differences 
in the pediatric population, and treatment varies according to 
associated conditions, from 50 to 100 mg IV daily [15]. Our pa-
tient was initially treated with pediatric dosing and then adult 
dosing due to her weight.

Our patient received dextrose 5% in normal saline IVF with 20 
mEq of potassium chloride to prevent dehydration. Thiamine 
supplementation was started on hospital day 10. In retrospect, 
administration of IV fluids with dextrose without replenishing 
thiamine stores may have been an exacerbating factor trigger-
ing worsening symptomatic thiamine depletion, resulting in the 
appearance of neurological symptoms. Thiamine is given be-
fore or with IV administration of glucose so as not to precip-
itate WE [9]. It is also prudent to correct deficiencies in other 
vitamins and minerals, particularly niacin and magnesium [15].

Conclusions

To the best of our knowledge, this is the first case report of 
ARFID causing WE in a pediatric patient. ARFID should be 
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suspected in patients with marked weight loss who do not 
meet the criteria for anorexia. Detailed history taking is im-
portant. Physicians and particularly pediatricians should con-
sider WE in children with eating disorders who present with 
neurological symptoms.
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